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May 10, 2013

Mr. Geoffrey Leking 
Environmental Engineer Specialist 
Oil Conservation Division, District 1 
1625 North French Drive 
Hobbs, New Mexico 88240

Re: Assessment Work Plan for the NMR Energy, LLC., Barnhill and
Post Tank Battery, Unit L, Section 1, Township 14 South, Range 
37 East, Lea County, New Mexico.

Mr. Leking:

Tetra Tech, Inc. (Tetra Tech) was contacted by NMR Energy, LLC., 
(NMR) to assess a reportedly historical impact at the Barnhill and Post Tank 
Battery, Unit L, Section 1, Township 14 South, Range 37 East, Lea County, 
New Mexico (Site). The site coordinates are N 33.13336°, W 103.16141°. 
The site location is shown on Figures 1 and 2.

Background

Historical Release

The NMOCD requested NMR Energy to submit a State of New Mexico 
C-141 Initial Report for a reportedly historical spill that occurred under the 
previous operator of the facility.

Recent Release

After the historical spill was assessed, but before it could be 
remediated, a second recent release occurred. According to the C-141, the 
second spill released 3 barrels of crude oil and produced water, and then the 
next day a rainfall event occurred, which carried the fluids throughout the 
tank battery, and the caused the spill to cover the area around the storage 
tanks. All of the fluid was contained inside the facility’s firewalls. Due to the 
rainfall event, 22 barrels of fluid (3 barrels of crude oil and produced water,
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and 19 barrels of rainwater) were recovered. The C-141 form is enclosed in 
Appendix A.

Groundwater

The New Mexico State Engineer’s Office Well Reports showed one 
well in Section 1, with a reported groundwater depth of 50’ below surface. In 
additional, wells were also noted in Section 2, 11 and 14, near the site, with 
depths to groundwater ranging from 46’ to 100’ below surface. The USGS 
data also showed groundwater depths ranging from 85’ to 120’ below 
surface. According to the NMOCD groundwater map and data, the depth to 
groundwater in this area is approximately 80’ below surface. A private water 
well used by the landowner is located is located in the northwest corner of 
Section 12, approximately 0.5 miles south of the tank battery was measured 
by Tetra Tech personnel and measured 86’ below ground surface. The 
groundwater data is shown in Appendix B.

Regulatory

A risk-based evaluation was performed for the Site in accordance with 
the New Mexico Oil Conservation Division (NMOCD) Guidelines for 
Remediation of Leaks, Spills and Releases, dated August 13, 1993. The 
guidelines require a risk-based evaluation of the site to determine 
recommended remedial action levels (RRAL) for benzene, toluene, ethyl­
benzene and xylene (collectively referred to as BTEX) and total petroleum 
hydrocarbons (TPH) in soil. The proposed RRAL for benzene was 
determined to be 10 parts per million (ppm) or milligrams per kilogram 
(mg/kg) and 50 ppm for total BTEX. Based upon the depth to groundwater, 
the proposed RRAL for TPH is 1,000 mg/kg.

Assessment

Historical Release

On July 17, 2012, representatives from Tetra Tech and Helms Oil and 
Gas met with Mr. Geoffrey Leking with the NMOCD onsite to inspect and 
confirm the sampling locations at the facility. Mr. Leking selected two (2) 
locations to assess the subsurface soils from historical impact at the tank 
battery. On October 9, 2012, Tetra Tech installed two (2) backhoe trenches 
(T-1 and T-2) inside the berm to evaluate and vertically define extents of 
subsurface impact. Selected samples were analyzed for TPH analysis by
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EPA method 8015 modified, BTEX by EPA Method 8021B and chloride by 
EPA method 300.0. The sampling results are summarized in Table 1. The 
trench locations are shown on Figure 3. Copies of laboratory analysis and 
chain-of-custody documentation are included in Appendix C.

Referring to Table 1, T-1 samples showed a TPH concentration above 
the RRAL in the 1.0’ sample of 3,161 mg/Kg, but the concentrations 
decrease to below 50 mg/Kg in the 2’ sample. Trench 2 (T-2) showed no 
hydrocarbon impact to the area.

Elevated chloride concentrations were detected in T-1 from surface to 
a depth of 5.0’ below surface. The concentrations were 2,230 mg/Kg in the 
1.0’ sample, and spiked to 2,830 mg/Kg in the 4.0’ sample, then significantly 
declined to 1,010 mg/kg in the 5.0’, bottom hole sample. Deeper samples 
could not be collected due to the dense caliche formation. The chloride 
impact was not vertically defined.

Elevated chloride concentrations were also detected in T-2. The 
concentrations were 76.7 mg/Kg in the 1.0’ sample, and significantly 
increased to 744 mg/Kg in the 2.0 sample, and 749 mg/Kg in the 4.0 sample 
before declining to 389 mg/Kg in the 6.0’ sample. Deeper samples could not 
be collected due to the dense caliche formation. The chloride impact in the 
area of T-2 was vertically defined.

Work Plan

On November 30, 2012, a second release occurred at the site and will 
require an assessment, as requested by the NMOCD. The spill footprint is 
shown on Figure 3. Tetra Tech personnel will oversee the installation of four 
(4) boreholes in the release area to assess and define the extent of the 
contamination. As shown on Figure 3, the proposed borehole (BH-4) will be 
installed to assess the recent release as well as the historical release (T-1) in 
the area.

A drilling rig will be utilized, and all down hole equipment (i.e., drill 
rods, drill bits, etc.) will be thoroughly decontaminated between each 
borehole with a high-pressure hot water wash and rinse. The proposed 
boreholes are shown on Figure 3.

The samples selected for analysis will be determined from field 
observation and data. All samples will be collected and preserved in 
laboratory prepared sample containers with standard QA/QC procedures. All 
samples will be shipped under proper chain-of-custody control and analyzed 
within the standard holding times. The soil samples will be analyzed for Total
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Petroleum Hydrocarbon (TPH) by method 8015 DRO/GRO, Benzene, Toluene, 
Ethyl benzene, and Xylene (BTEX) by method EPA Method 8021B and 
chloride by method EPA method 300.

Once the analytical data has been received and review, a remediation 
work plan will be prepared for both spill areas and submitted to the NMOCD 
for approval. If you have any questions or comments concerning the 
proposed work plan, please call me at (432) 682-4559.

Respectfully submitted, 
TETRA TECH

Project Manager

cc: Hollie Lamb - Helm
Daniel Baker - Tumbleweed
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PHOTOGRAPHIC DOCUMENTATION
NMR Energy, LLC 

Post and Barnhill Tank Battery 
Lea County, New Mexico

Photo 2. View of T-2 location.



PHOTOGRAPHIC DOCUMENTATION
NMR Energy, LLC 

Post and Barnhill Tank Battery 
Lea County, New Mexico

Photo 3. View of T-1 being installed.

Photo 4. ViewofT-2.



HOBBS OCD
District I
1625 N. French Dr., llobbs. NM 8S240 
District 11
811 S. First St.. Artesia, NM 8S210 
Q.iyrjuUii
1000 Rio Brazos Road, Aztec, NM 87410 
District IV
1220 S. St. Francis Dr. Santa Fc. NM 87505

State of New Mexico 

Energy Minerals and Natural Resources

Oil Conservation Division 

1220 South St. Francis Dr. 
Santa Fe, NM 87505

APR 1 8 2013
Form C-141 

Revised August 8,2011

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC.

RECEIVED

Release Notification and Corrective Action
OPERATOR______________^ Initial Report Q Final Report

Name of Company NMR Energy LLC Contact Daniel Baker
Address 800 Bering Drive, STE 250 Houston, TX 77057 Telephone No. (432) 559-7520
Facility Name Post and Barnhill Battery Facility Type Battery

Surface Owner Bos Dairy (Issak) Mineral Owner Kirby Schenck Trust/Tierra Oil API No. 30-025-285$? 2^5 7fc>
Comp. CFoST.it 37

LOCATION OF RELEASE

Unit Letter Section Township Ranee Feet from the North/South Line Feet from the Has 6AVest Line Countv
D 1 14-S 37-E 330' North 330’ West Lea

LatitudeLongitude

NATURE OF RELEASE
Type of Release Oil and Produced Water Volume of Release 3 bbls Volume Recovered 3 bbls
Source of Release Hatch on oil tank leaked Date and Hour of Occurrence 

11/30/2012
Date and Hour of Discovery
12/1/2012

Was Immediate Notice Given?
O Yes E3 No Q Not Required

If YES, To Whom?

Bv Whom? Date and Hour
Was a Watercourse Reached?

□ Yes K No
If YES, Volume Impacting the Watercourse.

If a Watercourse was Impacted, Describe Fully.*

Describe Cause of Problem and Remedial Action Taken.*
Oil tank #211 had a hatch leak. Estimated 3 bbls of oil and produced water released on ground. The following day, it rained. A vacuum truck was called 
out to assist in picking up fluid on surface and rain water. Picked up 3 bbls of reportable spill. Transferred 9" (22 bbls) to tank #212. Pulled hatch and 
jetted tank clean. Checked tank for leaks. Gasket around hatch was determined to be bad. Replaced gasket and hatch. Loaded tank with 130 bbls of FW. 
Test tank for 4 days. Held good.

NMR Energy is proposing to scrape the surface with a backhoe and have the contaminated soil hauled off. We will then replace with fresh caliche and 
smooth surface.

Describe Area Affected and Cleanup Action Taken.*

1 hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment The acceptance of a C-I4I report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations.

Signature: -/■—

OIL CONS ER V ATI ON DIVISION

Approved by Epvi,..mc.ttlYp<.iggMMjfl., (J
Printed Name: Daniet Baker

Title: VP of Engineering Approval Date: l/3ofl Expiration Date: ”7 /o / //3

E-mail Address: dbaker'n tumblewcedllc.com Conditions of Approval: Ccn\fF,\fli'tvVrfVUCfif'J
SfmFUtVly SHOvUr <Vtf TfcfAffrWVK 

-ftv<yr

Attached 0
tftf - 8-13- 2,CH3Date: 4/18/2013 Phone: (432)559-7520

* Attach Additional Sheets If Necessary CoMWTAl,tOyvTKn\l



Water Well Data
Average Depth to Groundwater (ft) 

NMR - Barnhill and Post Tank Battery 
Lea County, New Mexico
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Report Date: October 18, 2012 Work Order: 12101038 Page Number: 1 of 2

Summary Report

Ike Tavarez Report Date: October 18, 2012
Tetra Tech
1910 N. Big Spring Street Work Order: 12101038
Midland, TX 79705

Project Location: Lea Co., NM
Project Name: NMR Energy LLC/Baruliill Tank Battery
Project. Number:

Sample

114-6401374

Description Matrix
Date

Taken
Time
Taken

Date
Received

311453 T-l (0-1’) soil 2012-10-09 00:00 2012-10-10
311454 T-l (2’) soil 2012-10-09 00:00 2012-10-10
311455 T-l (4’) soil 2012-10-09 00:00 2012-10-10
311456 T-l (5’) soil 2012-10-09 00:00 2012-10-10
311457 T-2 (0-U) soil 2012-10-09 00:00 2012-10-10
311458 T-2 (2’) soil 2012-10-09 00:00 2012-10-10
311459 T-2 (4’) soil 2012-10-09 00:00 2012-10-10
311460 T-2 (6’) soil 2012-10-09 00:00 2012-10-10

Sample - Field Code
Benzene
(mg/Kg)

Toluene
(mg/Kg)

BTEX

Ethylbenzene Xylene
(mg/Kg)

TPH DRO - NEW 
DRO

(mg/Kg)

TPH GRO 
GRO

311453 - T-l (0-1’) <0.0200 <0.0200 <0.0200 <0.0200 3160 1.03
311454 - T-l (2’) <50.0 19.9
311457 - T-2 (0-1’) <0.0200 <0.0200 <0.0200 <0.0200 <50.0 <1.00

Sample: 311453 - T-l (0-1’)

Parana Flag Result Units RL
Chloride ___ 2230mg/Kg4

Sample: 311454 - T-l (2’)

Param Flag Result Units RL
Chloride 2510 mg/Kg 4

Trace Analysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 
This is only a summary. Please, refer to the complete report package for quality control data.



Report Date: October IS, 2012 Work Order: 12101038 Page Number: 2 of 2

Sample: 311455 - T-l (4’)

Param Flag Result Units RL
Chloride 2830 nig/Kg 4

Sample: 311456 - T-l (5’)

Param Flag Result Units RL
Chloride 1010 mg/Kg 4

Sample: 311457 - T-2 (0-1’)

Param Flag Result Units RL
Chloride 76.7 mg/Kg 4

Sample: 311458 - T-2 (2’)

Param Flag Result Units RL
Chloride 744 mg/Kg 4

Sample: 311459 - T-2 (4’)

Param Flag Result Units RL
Chloride 749 mg/Kg 4

Sample: 311460 - T-2 (6’)

Param Flag Result Units RL
Chloride 389 mg/Kg 4

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 
This is only a summary. Please, refer to the complete report, package for quality control data.



ceAnalysis, Inc
6701 Aberdeen Avenue. Swt* 9 Lubbock. Tews 79424 800-378-1296 806-794-1296
200 East Sunset Road Suite E El Paso Tews 79922 915-585-3443
5002 Basin Street. Suite A1 Midland. Tew* 79703 432-689-6301
iBioAquabc) 2501 MayesRd. Suite 100 CarraMon Ten* 75006 972-242-7750

E-Mail lab@traceanalysis cow WEB www traceanahrsis com

FAX 606-794-1296 
FAX 915-585-4944 
FAX 432-689-8313

Certifications
WBE HUB NCTRCA DBE NELAP DoD LELAP Kansas Oklahoma ISO 17025

Analytical and Quality Control Report

Ike Tavarez 
Tetra Tech
1910 N. Big Spring Street 
Midland, TX, 79705

Report Date: October 18, 2012 

Work Order: 12101038

Project Location: Lea Co., NM
Project Name: NMR Energy LLC/Baruliill Tank Battery
Project Number: 114-0401374

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

Sample Description Matrix Taken Taken Received
311453 T-l (0-1’) soil 2012-10-09 00:00 2012-10-10
311454 T-l (2’) soil 2012-10-09 00:00 2012-10-10
311455 T-l (4’) soil 2012-10-09 00:00 2012-10-10
311456 T-l (S’) soil 2012-10-09 00:00 2012-10-10
311457 T-2 (0-1’) soil 2012-10-09 00:00 2012-10-10
311458 T-2 (2’) soil 2012-10-09 00:00 2012-10-10
311459 T-2 (4’j soil 2012-10-09 00:00 2012-10-10
311460 T-2 (6’) soil 2012-10-09 00:00 2012-10-10

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 28 pages and shall not be reproduced except in its entirety, without written approval of 
TraeeAnalysis, Inc.



Dr. Blair Leftwich, Director 
Dr. Michael Abel, Project Manager
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Case Narrative

Samples for project NMR Energy LLC/Barnhill Tank Battery were received by TraceAnalysis, Inc. on 2012-10-10 and 
assigned to work order 12101038. Samples for work order 12101038 were received intact at a temperature of -0.6 C.

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

Test. Method
Prep
Batch

Prep
Date

QC
Batch

Analysis
Date

BTEX S 802IB 81075 2012-10-09 at 14:39 95681 2012-10-11 at 14:39
Chloride (Titration) SM 4500-C1 B 81143 2012-10-15 at 12:12 95757 2012-10-16 at 16:13
Chloride (Titration) SM 4500-C1 B 81143 2012-10-15 at 12:12 95758 2012-10-16 at 16:14
TPH DRO - NEW S 8015 D 81152 2012-10-16 at 08:00 95773 2012-10-17 at. 08:28
TPH DR.O - NEW S 8015 D 81211 2012-10-17 at 09:00 95844 2012-10-18 at 15:14
TPH GRO S 8015 D 81075 2012-10-09 at 14:39 95682 2012-10-11 at 14:39
TPH GRO S 8015 D 81184 2012-10-17 at 08:34 95818 2012-10-17 at 08:34

Results for these samples are reported on a wet. weight basis unless data package1 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 
12101038 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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Report Date: October 18, 2012
114-6401374

Work Order: 12101038
NMR Energy LLC/Barnliill Tank Battery

Page Number: 6 of 28
Lea Co., NM

Analytical Report

Sample: 311453 - T-l (0-1’)

Laboratory: Midland
Analysis: BTEX Analytical Method: S 802 IB Prep Method: S 5035
QC Batch: 95681 Date Analyzed: 2012-10-11 Analyzed By: YG
Prep Batch: 81075 Sample Preparation: 2012-10-09 Prepared By: YG

RL
Parameter Flag Cert Result Units Dilution RL
Benzene U , <0.0200 mg/Kg 1 0.0200
Toluene IJ i <0.0200 mg/Kg 1 0.0200
Ethylbenzene u , <0.0200 mg/Kg 1 0.0200
Xylene u i <0.0200 mg/Kg 1 0.0200

Spike Percent Recovers'
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
TVifluorotoluene (TFT) 1.87 mg/Kg 1 2.00 94 70 - 130
4-Bromofluorobenzene (4-BFB) 1.85 mg/Kg 1 2.00 92 70 - 130

Sample: 311453 - T-l (0-1’)

Laboratory:
Analysis:

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

QC Batch: 95757 Date Analyzed: 2012-10-16 Analyzed By: AR
Prep Batch: 81143 Sample Preparation: 2012-10-15 Prepared By: AR.

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 2230 mg/Kg 10 4.00

Sample: 311453 - T-l (0-1’)

Laboratory:
Analysis:

Midland
TPH DRO - NEW Analytical Method: S 8015 D Prep Method: N/A

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW
Prep Batch: 81152 Sample Preparation: 2012-10-16 Prepared By: CW

Parameter Flag
RL

Cert Result Units Dilution RL
DRO . 3160 mg/Kg 5 50.0
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Surrogate1 Flag Cert. Result Units Dilution
Spike

Amount
Percent

Recovery
Recovery

Limits
n-Tricosane Q*r Q*r 593 mg/Kg 5 100 593 55.1 - 135.7

Sample: 311453 - T-l (0-1’)

Laboratory: Midland 
Analysis: ' TPH GRO

QC Batch: 95682
Prep Batch: 81075

Analytical Method: S 8015 D
Date Analyzed: 2012-10-11
Sample Preparation: 2012-10-09

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

Parameter Flag Cert
RL

Result Units Dilution RL
GRO 1 1.03 mg/Kg 1 1.00

Spike Percent Recovery
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
Trifiuorotolueue (TFT) 1.82 mg/Kg 1 2.00 91 70 - 130
4-Bromofluoroben7ene (4-BFB) 1.75 mg/Kg 1 2.00 88 70 - 130

Sample: 311454 - T-l (2’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Chloride (Titration)
95757
81143

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-C1 B 
2012-10-16
2012-10-15

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 2510 mg/Kg 10 4.00

Sample: 311454 - T-l (2’)

Laboratory:
Analysts:
QC Batch: 
Prep Batch:

Midland
TPH DRO - NEW
95844
81211

Analytical Method: 
Date Analyzed: 
Sample Preparation:

S 8015 D
2012-10-18
2012-10-17

Prep Method: 
Analyzed By: 
Prepared By:

N/A
CW
CW

Parameter Flag
RL

Cert Result Units Dilution RL
DRO Jh i <50.0 mg/Kg 1 50.0
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Surrogate Flag Cert Result Units
Spike

Dilution Amount
Percent

Eecovery
Recovery

Limits
n-TVicosane 94.4 mg/Kg 1 100 94 55.1 - 135.7

Sample: 311454 - T-l (2’)

Laboratory: Midland
Analysis: TPH GEO
QC Batch: 95818
Prep Batch: 81184

Analytical Method: S 8015 D
Date Analyzed: 2012-10-17
Sample Preparation: 2012-10-17

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

EL
Parameter Flag Cert Eesult. Units DilutionEL
GR.O r 1 19.9 mg/Kg 1 4.00

Surrogate Flag Cert Result Units
Spike

Dilution Amount
Percent

Eecovery
Recovery

Limits
Ttifluorotoluene (TFT) 1.99 mg/Kg 1 2.00 100 70 - 130
4-Bromofluorobenzene (4-BFB) 1.81 mg/Kg 1 2.00 90 70 - 130

Sample: 311455 - T-l (4’)

Laboratory: Midland
Analysis: Chloride (Titration) Analytical Method: SM 4500-Cl B Prep Method: N/A
QC Batch: 95757 Date Analyzed: 2012-10-16 Analyzed By: AE
Prep Batch: 81143 Sample Preparation: 2012-10-15 Prepared By: AE

Parameter Flag
EL

Cert. Result Units Dilution EL
Chloride 2830 mg/Kg 10 4.00

Sample: 311456 - T-l (5’)

Laboratory: Midland
Analysis: Chloride (Titration)
QC Batch: 95757
Prep Batch: 81143

Analytical Method: SM 4500-C1 B
Date Analyzed: 2012-10-16
Sample Preparation: 2012-10-15

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

continued...



Report, Date: October 18, 2012 
114-6401374

Work Order: 12101038
NMR Energy LLC/Barnhill Tank Battery

Page Number: 9 of 28 
Lea Co., NM

sample 311456 continued ...

Parameter Flag Cert.
RL

Result Units Dilution RL

Parameter Flag Cert
RL

Result Units Dilution R.L
Chloride 1010 mg/Kg 10 4.00

Sample: 311457 - T-2 (0-1’)

Laboratory: Midland
Analysis: BTEX
QC Batch: 95681
Prep Batch: 81075

Parameter Flag

Analytical Method: S 8021B
Date Analyzed: 2012-10-11
Sample Preparation: 2012-10-09

RL
Cert Result. Units

Prep Method: 
Analyzed By: 
Prepared By:

Dilution

S 5035 
YG
YG

RL
Benzene U 1 <0.0200 mg/Kg 1 0.0200
Toluene U 1 <0.0200 mg/Kg 1 0.0200
Ethylbenzene u 1 <0.0200 mg/Kg 1 0.0200
Xylene u 1 <0.0200 mg/Kg 1 0.0200

Spike Percent Recovery
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
Ttifluorotoluene (TFT) 1.95 mg/Kg 1 2.00 98 70 - 130
4-Bromofluorobenzene (4-BFB) 1.95 mg/Kg 1 2.00 98 70 - 130

Sample: 311457 - T-2 (0-1’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Chloride (Titration)
95757
81143

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-C1 B 
2012-10-16
2012-10-15

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 76.7 mg/Kg 5 4.00
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Sample: 311457 - T-2 (0-1’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
TPH DRO - NEW
95773
81152

Analytical Method: 
Date Analyzed: 
Sample Preparation:

S 8015 D
2012-10-17
2012-10-16

Prep Method: 
Analyzed By: 
Prepared By:

N/A
CW
cw

Parameter Flag
RL

Cert Result Units Dilution R.L
DRO U 1 <50.0 mg/Kg 1 50.0

Surrogate, Flag Cert Result Units Dilution
Spike

Amount
Percent

Recovery
Recovery

Limits
n-Tricosane 89.7 mg/Kg 1 100 90 55.1 - 135.7

Sample: 311457 - T-2 (0-1’)

Laboratory: Midland
Analysts: TPH GR.O
QC Batch: 95682
Prep Batch: 81075

Analytical Method: S 8015 D
Date Analyzed: 2012-10-11
Sample Preparation: 2012-10-09

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

Parameter Flag Cert.
RL

Result Units Dilution RL
GRO u 1 <1.00 mg/Kg 1 1.00

Spike Percent Recovery
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
TVifluorotoluene (TFT) 2.35 mg/Kg 1 2.00 118 70 - 130
4-Bromofluorobenzene (4-BFB) 1.86 mg/Kg 1 2.00 93 70 - 130

Sample: 311458 - T-2 (2’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Chloride (Titration)
95758
81143

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-C1 B 
2012-10-16
2012-10-15

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 744 mg/Kg 5 4.00
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Sample: 311459 - T-2 (4’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Chloride (Titration)
95758
81143

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-Cl B 
2012-10-16
2012-10-15

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR
AR

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 749 mg/Kg 5 4.00

Sample: 311460 - T-2 (6’)

Laboratory:
Analysis:
QC Batch: 
Prep Batch:

Midland
Chloride (Titration)
95758
81143

Analytical Method: 
Date Analyzed: 
Sample Preparation:

SM 4500-C1 B 
2012-10-16
2012-10-15

Prep Method: 
Analyzed By: 
Prepared By:

N/A
AR.
AR

Parameter Flag
RL

Cert Result Units Dilution RL
Chloride 389 mg/Kg 5 4.00
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Method Blanks

Method Blank (1) QC Batch: 95081

QC Batch: 95081 Date Analyzed: 2012-10-11 Analyzed By: YG
Prep Batch: 81075 QC Preparation: 2012-10-09 Prepared By: YG

MDL
Parameter Flag Cert Result Units RL
Benzene 1 <0.00100 mg/Kg 0.02
Toluene i <0.00100 mg/Kg 0.02
Ethylbenzene 1 <0.00110 mg/Kg 0.02
Xylene 1 <0.00360 mg/Kg 0.02

Spike Percent Recovery
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
TVifluorotoluene (TFT) 1.92 mg/Kg 1 2.00 96 70 - 130
4-Bromofluorobenzene (4-BFB) 1.85 mg/Kg 1 2.00 92 70 - 130

Method Blank (1) QC Batch: 95082

QC Batch: 95682 Date Analyzed: 2012-10-11 Analyzed By: YG
Prep Batch: 81075 QC Preparation: 2012-10-09 Prepared By: YG

MDL
Parameter Flag Cert Result Units RL
GRO i <0.482 mg/Kg 1

Spike Percent Recovery
Surrogate Flag Cert Result Units Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 1.84 mg/Kg 1 2.00 92 70 - 130
4-Broiuofluorobenzene (4-BFB) 1.72 mg/Kg 1 2.00 86 70 - 130

Method Blank (1) QC Batch: 95757

QC Batch: 95757 Date Analyzed: 2012-10-10
Prep Batch: 81143 QC Preparation: 2012-10-15

Analyzed By: AR 
Prepared By: AR
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Parameter Flag Cert.
MDL

Result. Units RL
Chloride <3.85 mg/Kg 4

Method Blank (1) QC Batch: 95758

QC Batch: 
Prep Batch:

95758
81143

Date Analyzed: 
QC Preparation:

2012-10-16
2012-10-15

Analyzed By: AR 
Prepared By: AR

Parameter Flag Cert
MDL

Result Units RL
Chloride <3.85 mg/Kg 4

Method Blank (1) QC Batch: 95773

QC Batch: 
Prep Batch:

95773
81152

Date Analyzed: 
QC Preparation:

2012-10-17
2012-10-16

Analyzed By: CW 
Prepared By: CW

Parameter Flag Cert.
MDL

Result. Units RL
DRO 1 <15.7 mg/Kg 50

Surrogate Flag Cert Result Units Dilution
Spike

Amount
Percent Recovery

Recovery Limits
u-IYicosane 89.1 mg/Kg 1 100 89 61.6 - 141.2

Method Blank (1) QC Batch: 95818

QC Batch: 
Prep Batch:

95818
81184

Date Analyzed: 
QC Preparation:

2012-10-17
2012-10-17

Analyzed By: YG 
Prepared By: YG

Parameter Flag Cert
MDL

Result Units RL
GRO i <1.22 mg/Kg 4

Surrogate Flag Cert Result Units
Spike Percent Recovery

Dilution Amount Recovery Limits
Trifluorotoluene (TFT) 0.0945 mg/Kg 1 0.00 94 70 - 130

continued ...
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method blank continued ...

Surrogate Flag Cert Result Units Dilution
Spike

Amount
Percent

Recovery
Recovery

Limits
4-Bromotluorobenzene (4-BFB) 0.0786 mg/Kg 1 0.00 78 70 - 130

Method Blank (1) QC Batch: 95844

QC Batch: 
Prep Batch:

95844
81211

Date Analyzed: 
QC Preparation:

2012-10-18
2012-10-17

Analyzed By: CW 
Prepared By: CW

Parameter Flag Cert
MDL

Result Units RL
DRO i 27.4 mg/Kg 50

Surrogate Flag Cert. Result Units Dilution
Spike

Amount
Percent

Recovery
Recovery

Limits
n-Tricosaue Qsr 112 mg/Kg 1 100 112 61.6 - 141.2
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Laboratory Control Spikes

Laboratory Control Spike (LCS-1)

QC Batch: 95681 Date Analyzed: 2012-10-11 Analyzed By: YG
Prep Batch: 81075 QC Preparation: 2012-10-09 Prepared By: YG

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Benzene i 1.89 mg/Kg 1 2.00 <0.00100 94 70 - 130
Toluene j 1.88 mg/Kg 1 2.00 <0.00100 94 70 - 130
Ethylbenzene i 1.81 mg/Kg 1 2.00 <0.00110 90 70 - 130
Xylene i 5.72 mg/Kg 1 6.00 <0.00360 95 70 - 130

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

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result 1Rec. Limit RPD Limit
Benzene i 1.92 mg/Kg 1 2.00 <0.00100 96 70 - 130 2 20
Toluene i 1.91 mg/Kg 1 2.00 <0.00100 96 70 - 130 2 20
Ethylbenzene i 1.82 mg/Kg 1 2.00 <0.00110 91 70 - 130 1 20
Xylene i 5.74 mg/Kg 1 6.00 <0.00360 96 70 - 130 0 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
TVifluorotoluene (TFT) 1.91 1.96 mg/Kg 1 2.00 96 98 70 - 130
4-Bromofluorobenzene (4-BFB) 1.90 1.93 mg/Kg 1 2.00 95 96 70 - 130

Laboratory Control Spike (LCS-l)

QC Batch: 
Prep Batch:

95682 Date Analyzed: 2012-10-11
81075 QC Preparation: 2012-10-09

Analyzed By: YG 
Prepared By: YG

Param
LCS

F C Result Units Dil.
Spike

Amount
Matrix
Result

Rec.
Rec. Limit

GRO x 17.7 mg/Kg 1 20.0 <0.482 88 70 - 130

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

Parani F C
LCSD
Result Units

Spike
Dil. Amount

Matrix
Result Rec.

Rec.
Limit RPD

RPD
Limit

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
GRO 1 17.4 mg/Kg 1 20.0 <0.482 87 70 - 130 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) 2.05 2.09 mg/Kg 1 2.00 102 104 70 - 130
4-Bromofluorobenzene (4-BFB) 1.94 1.88 mg/Kg 1 2.00 97 94 70 - 130

Laboratory Control Spike (LCS-1)

QC Batch: 95757
Prep Batch: 81143

Date Analyzed: 2012-10-16
QC Preparation: 2012-10-15

Analyzed By: AR 
Prepared By: AR

Param F
LCS

C Result Units Dil.
Spike

Amount.
Matrix
Result

Rec.
Rec. Limit

Chloride 2530 mg/Kg 1 2500 <3.85 101 85 - 115

Percent recovery 1s based on the spike result. RPD is based on the spike and spike duplicate result.

Param
LCSD Spike

F C Result Units Dil. Amount
Matrix Rec.
Result. Rec. Limit RPD

RPD
Limit

Chloride 2600 mg/Kg 1 2500 <3.85 104 85 - 115 3 20

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

Laboratory Control Spike (LCS-1)

Date Analyzed: 2012-10-16
QC Preparation: 2012-10-15

QC Batch: 95758
Prep Batch: 81143

Analyzed By: AR 
Prepared By: AR

Par am 
Chloride

LCS
F C Result Units Dil.

2570 mg/Kg 1

Spike
Amount

2500

Matrix
Result Rec.
<3.85 103“

Rec. 
Limit 

85 - 115

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

Param F C
LCSD
Result Units Dil.

Spike
Amount

Matrix
Result Rec.

Rec.
Limit RPD

RPD
Limit

Param F C
LCSD
Result Units Dil.

Spike
Amount

Matrix
Result Rec.

Rec.
Limit RPD

RPD
Limit

Chloride 2670 mg/Kg 1 2500 <3.85 107 85 - 115 4 20

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

Laboratory Control Spike (LCS-1)

Date Analyzed: 2012-10-17
QC Preparation: 2012-10-16

QC Batch: 95773
Prep Batch: 81152

Analyzed By: CW 
Prepared By: CW

Param
LCS

F C Result Units Dil.
Spike

Amount
Matrix
Result Rec.

DR.0 i 183 mg/Kg 1 250 <15.7 73

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

Ree.
Limit

C6.9 - 119.9

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
PRO . 171 mg/Kg 1 250 <15.7 68 GC.9 - 119.9 7 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-Tricosane 86.2 79.3 mg/Kg 1 100 86 79 76.8 - 140.2

Laboratory Control Spike (LCS-1)

Date Analyzed: 2012-10-17
QC Preparation: 2012-10-17

QC Batch: 95818
Prep Batch: 81184

Analyzed By: YG 
Prepared By: YG

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
GRO i 21.9 mg/Kg 1 20.0 3.6 110 70 - 130

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

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
GRO i 22.0 mg/Kg 1 20.0 3.6 110 70 - 130 0 20
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Percent recovery in based on the spike result. RPD is based on the spike and spike duplicate result.

Surrogate
LCS

Result
LCSD
Result Units Dil.

Spike
Amount

LCS
Rec.

LCSD
Rec.

Rec.
Limit

TVifluorotoluene (TFT) 2.03 2.00 mg/Kg 1 2.00 102 100 70 - 130
4-Bromofiuorobenzene (4-B FB) 2.10 2.10 mg/Kg 1 2.00 105 105 70 - 130

Laboratory Control Spike (LCS-1)

Date Analyzed: 2012-10-18
QC Preparation: 2012-10-17

QC Batch: 95844
Prep Batch: 81211

Analyzed By: CW 
Prepared By: CW

LCS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
PRO ■ 282 mg/Kg 1 250 27.4 102 66.9 - 119.9

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

LCSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
PRO ■ 242 mg/Kg 1 250 27.4 86 66.9 - 119.9 15 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-Tricosane 12C 92.7 mg/Kg 1 100 126 93 76.8 - 1402

Matrix Spike (MS-1) Spiked Sample: 311465

Analyzed By: YG 
Prepared By: YG

QC Batch: 95C81
Prep Batch: 81075

Date Analyzed: 2012-10-11
QC Preparation: 2012-10-09

Param
MS

F C Result Units Dil.
Spike

Amount
Matrix
Result Rec.

Rec.
Limit

Benzene . 2.31 mg/Kg 1 2.00 <0.00100 116 70 - 130
Toluene > 2.33 mg/Kg 1 2.00 <0.00100 116 70 - 130
Ethylbenzene i 2.26 mg/Kg 1 2.00 <0.00110 113 70 - 130
Xylene ! 7.12 mg/Kg 1 6.00 <0.00360 119 70 - 130

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
continued...
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matrix spikes continued ...
MSD Spike Matrix Rec. RPD

Param F C Result Units Dil. Amount Result Rec. Limit RPDi Limit

MSD Spike Matrix Rec. RPD
Par am F C Result Units Dil. Amount Rr;sult Rec. Limit RPD1 Limit
Benzene 1 2.34 mg/Kg 1 2.00 <0.00100 117 70 - 130 1 20
Toluene 1 2.35 mg/Kg 1 2.00 <0.00100 118 70 - 130 1 20
Ethylbenzene 1 2.30 mg/Kg 1 2.00 <0.00110 115 70 - 130 2 20
Xylene 1 7.24 mg/Kg 1 6.00 <0.00360 121 70 - 130 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
IVifluorotoluene (TFT) 1.95 1.94 mg/Kg 1 2 98 97 70 - 130
4-Bromofluorobenzene (4-BFB) 1.95 1.93 mg/Kg 1 2 98 96 70 - 130

Matrix Spike (MS-1) Spiked Sample: 311465

QC Batch: 95682 Date Analyzed: 2012-10-11 Analyzed By: YG
Prep Batch: 81075 QC Preparation: 2012-10-09 Prepared By: YG

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
GRO i 15.8 mg/Kg 1 20.0 <0.482 79 70 - 130

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

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
GRO 1 15.8 mg/Kg 1 20.0 <0.482 79 70 - 130 0 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) 1.77 1.80 mg/Kg 1 2 88 90 70 - 130
4-Bromofluorobenzene (4-BFB) 1.87 1.85 mg/Kg 1 2 94 92 70 - 130

Matrix Spike (MS-1) Spiked Sample: 311457

QC Batch: 95757 Date Analyzed: 2012-10-16
Prep Batch: 81143 QC Preparation: 2012-10-15

Analyzed By: AR 
Prepared By: AR
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MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
Chloride 2000 mg/Kg 5 2500 70.7 101 78.9 - 121

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

MSD Spike Matrix Rec:. RPD
Param F C Result Units Dil. Amount Result. Rec. Limit RPD Limit
Chloride 2730 mg/Kg 5 2500 70.7 100 78.9 - 121 5 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: 311407

QC Batch: 
Prep Batch:

95758 Date Analyzed: 2012-10-16
81143 QC Preparation: 2012-10-15

Analyzed By: AR 
Prepared By: AR

Param
MS

F C Result Units Dil.
Spike Matrix

Amount Result
Rec.

Rec. Limit
Chloride 3440 mg/Kg 10 2500 941 100 78.9 - 121

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

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
Chloride 3720 mg/Kg 10 2500 941 111 78.9 - 121 8 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: 311450

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW
Prep Batch: 81152 QC Preparation: 2012-10-16 Prepared By: CW

MS Spike Matrix Rec.
Param F C Result Units Dil. Amount Result Rec. Limit
DR.0 i 229 mg/Kg 1 250 48 72 36.1 - 147.2

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

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
PRO . 238 mg/Kg 1 250 48 70 36.1 - 147.2 ~4 20~

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
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MS MSD Spike MS MSD Rec.
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit
n-Tricosane 90.5 90.0 mg/Kg 1 100 90 90 78.3 - 131.6

Matrix Spike (MS-1) Spiked Sample: 311773

QC Batch: 95818
Prep Batch: 81184

Date Analyzed: 2012-10-17
QC Preparation: 2012-10-17

Analyzed By: YG 
Prepared By: YG

Param
MS

F C Result Units Dil.
Spike

Amount,
Matrix
Result

Rec.
Rec. Limit,

GRO i 23.4 mg/Kg 1 20.0 <1.22 117 70 - 130

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

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec Limit RPD Limit
GRO i 23.6 mg/Kg 1 20.0 <1.22 118 70 - 130 1 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) 2.03 2.00 mg/Kg 1 2 102 100 70 - 130
4-Bromofluorobenzene (4-BFB) 2.13 2.13 mg/Kg 1 2 106 106 70 - 130

Matrix Spike (MS-1) Spiked Sample: 311454

Analyzed By: CW 
Prepared By: CW

QC Batch: 95844 Date Analyzed: 2012-10-18
Prep Batch: 81211 QC Preparation: 2012-10-17

MS Spike Matrix Rec.
Param F C Result. Units Dil. Amount Result Rec. Limit,
PRO ■ 218 mg/Kg 1 250 37.2 72 36.1 - 147.2

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

MSD Spike Matrix Rec. RPD
Param F C Result Units Dil. Amount Result Rec. Limit RPD Limit
PRO ■ 214 mg/Kg 1 250 37.2 71 36.1 - 147.2 2 20 '

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

Surrogate
MS

Result
MSD
Result Units Dil.

Spike
Amount

MS
Roe.

MSD
Rec.

Rec.
Limit

Surrogate
MS

Result
MSD

Result Units Dil.
Spike

Amount
MS

Ree.
MSD
Rec.

Rec.
Limit

n-Trieosane 92.9 86.8 nig/Kg 1 100 93 87 78.3 - 131.6
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Calibration Standards

Standard (CCV-1)

QC Batch: 95681 Date Analyzed: 2012-10-11 Analyzed By: YG

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Par am Flag Cert. Units Cone. Cone. Recovery Limits Analyzed
Benzene 1 mg/kg 2.00 1.97 98 80 - 120 2012-10-11
Toluene 1 mg/kg 2.00 1.97 98 80 - 120 2012-10-11
Ethylbenzene 1 mg/kg 2.00 1.88 94 80 - 120 2012-10-11
Xylene 1 mg/kg 6.00 5.93 99 80 - 120 2012-10-11

Standard (CCV-2)

QC Batch: 95681 Date Analyzed: 2012-10-11 Analyzed By: YG

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Par am Flag Cert Units Cone. Cone. Recovery Limits Analyzed
Benzene 1 mg/kg 2.00 1.92 96 80 - 120 2012-10-11
Toluene 1 mg/kg 2.00 1.91 96 80 - 120 2012-10-11
Ethylbenzene i mg/kg 2.00 1.79 90 80 - 120 2012-10-11
Xylene i mg/kg 6.00 5.64 94 80 - 120 2012-10-11

Standard (CCV-1)

QC Batch: 95682 Date Analyzed: 2012-10-11 Analyzed By: YG

CCVs CCVs CCVs Percent.
True Found Percent Recovery Date

Param Flag Cert. Units Cone. Cone. Recovery Limits Analyzed
GRO 1 mg/Kg 20.0 18.6 93 80 - 120 2012-10-11

Standard (CCV-2)

QC Batch: 95682 Date Analyzed: 2012-10-11 Analyzed By: YG
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CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
GRO 1 mg/Kg 20.0 23.5 118 80 - 120 2012-10-11

Standard (CCV-l)

QC Batch: 95757 Date Analyzed: 2012-10-16 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
Chloride mg/Kg 100 100 100 85 - 115 2012-10-16

Standard (CCV-2)

QC Batch: 95757

Param Flag Cert

Date Analyzed: 2012-10-16

CCVs CCVs
True Found

Units Cone. Cone.

CCVs
Percent

Recovery

Analyzed By: AR

Percent
Recovery Date

Limits Analyzed
Chloride mg/Kg 100 100 100 85- 115 2012-10-16

Standard (CCV-l)

QC Batch: 95758 Date Analyzed: 2012-10-16 Analyzed By: AR

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
Chloride mg/Kg 100 100 100 85 - 115 2012-10-16

Standard (CCV-2)

QC Batch: 93758 Date Analyzed: 2012-10-16 Analyzed By: AR
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Param Flag Cert Units

CCVs
True
Cone.

CCVs
Found
Cone.

CCVs
Percent

Recovery

Percent
Recovery

Limits
Date

Analyzed
Chloride mg/Kg 100 99.8 100 85 - 115 2012-10-16

Standard (CCV-1)

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
DRO 1 mg/Kg 250 278 111 80 - 120 2012-10-17

Standard (CCV-2)

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW

CCVs CCVs CCVs Percent
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
DRO 1 mg/Kg 250 233 93 80 - 120 2012-10-17

Standard (CCV-3)

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW

CCVs CCVs CCVs Percent,
Ttue Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
DRO i mg/Kg 250 209 84 80 - 120 2012-10-17

Standard (CCV-4)

QC Batch: 95773 Date Analyzed: 2012-10-17 Analyzed By: CW
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Param Flag Cert Units

CCVs
True
Cone.

CCVs
Found
Cone.

CCVs
Percent

Recovery

Percent
Recovery

Limits
Date

Analyzed
DR.0 1 mg/Kg 250 211 84 80 - 120 2012-10-17

Standard (CCV-1)

QC Batch: 95818 Date Analyzed: 2012-10-17 Analyzed By: YG

CCVs CCVs CCVs Percent
TYue Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
GRO 1 mg/Kg 1.00 0.948 95 80 - 120 2012-10-17

Standard (CCV-2)

QC Batch: 95818

Param Flag Cert

Date Analyzed:

CCVs
True

Units Cone.

2012-10-17

CCVs
Found
Cone.

CCVs
Percent

Recovery

Analyzed By: YG

Percent
Recovery Date

Limits Analyzed
GRO i mg/Kg 1.00 0.968 97 80 - 120 2012-10-17

Standard (CCV-3)

QC Batch: 95818 Date Analyzed: 2012-10-17 Analyzed By: YG

CCVs CCVs CCVs Percent
TYue Found Percent. Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
GRO 1 mg/Kg 1.00 0.990 99 80 - 120 2012-10-17

Standard (CCV-1)

QC Batch: 95844 Date Analyzed: 2012-10-18 Analyzed By: CW
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Param Flag Cert Units

CCVs
True
Cone.

CCVs
Found
Cone.

CCVs
Percent

Recovery

Percent
Recovery

Limits
Date

Analyzed
DRO 1 mg/Kg 250 257 103 80 - 120 2012-10-18

Standard (CCV-2)

QC Batch: 95844 Date Analyzed: 2012-10-18 Analyzed By: CW

CCVs CCVs CCVs Percent
'Rue Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
DRO 1 mg/Kg 250 217 87 80 - 120 2012-10-18

Standard (CCV-3)

QC Batch: 95844 Date Analyzed: 2012-10-18 Analyzed By: CW

CCVs CCVs CCVs Percent.
True Found Percent Recovery Date

Param Flag Cert Units Cone. Cone. Recovery Limits Analyzed
DRO 1 mg/Kg 250 214 80 80 - 120 2012-10-18
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Appendix

Report Definitions

Name Definition
MDL Method Detection Limit
MQL Minimum Quantitation Limit
SDL Sample Detection Limit

Laboratory Certifications

c
Certifying
Authority

Certification
Number

Laboratory
Location

- NCTRCA WF WB384444Y (1909 TraceAualysis
- DBE VN 20657 TraceAnalysis
- HUB 1752439743100-86536 TraccAnalysis
- WBE 237019 TraceAnalysis
1 NELAP T104704392-12-4 Midland

Standard Flags

F Description
B Analyte detected in the corresponding method blank above the method detection 

limit
H Analyzed out of hold time
J Estimated concentration

Jb The analyte is positively identified and the value is approximated between the SDL 
and MQL. Sample contains less then ten times the concentration found in the 
method blank. The result should be considered non-detect to the SDL.

Je Estimated concentration exceeding calibration range.
Qc Calibration check outside of laboratory limits.
Qr RPD outside of laboratory limits
Qs Spike recovery outside of laboratory limits.

Qsr Surrogate recovery outside of laboratory limits.
U The analyte is not detected above the SDL

Attachments

The scanned attachments will follow this page.
Please note, each attachment may consist of more than one page.
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EXPLANATION

■ BACKHOE TRENCH LOCATIONS

NMR ENERGY
Figure 3

Barnhill & Post TB 

Trench Location Map 

Lea County, New Mexico
Projact: 1H-W01374

Data: 7/31/2012

FUa : H:VGIS'a401374

A
SCALE: 11N » 42 FEET



Leking^eoffre^R^MNRD

From:
Sent:
To:
Cc:
Subject:

Leking, Geoffrey R, EMNRD 
Monday, April 15, 2013 10:50 AM 
'Tavarez, Ike'
'hlamb@helmsoil.com'; dbaker@tumbleweedllc.com
RE: NMR Energy - Barnhill and Post TB and Post #3 Well - Sampling Data and Figures

Ike

Delineation is still needed at both sites for chlorides. Remediation for TPH at the Tank Battery and chlorides at both 
sites. Apparently hydrocarbons were not a significant problem?

Talk about the details tomorrow.

Thank you.

Geoffrey Leking

Environmental Specialist
NMOCD-Hobbs

1625 N. French Drive

Hobbs, NM 88240
Office: (575) 393-6161 Ext. 113

Cell: (575) 399-2990

email: geoffrevr.lekinK(a>state.nm.us

From: Tavarez, Ike rmailto:Ike.Tavarez@tetratech.com1 
Sent: Monday, April 15, 2013 9:26 AM 
To: Leking, Geoffrey R, EMNRD 
Cc: ’hlamb@helmsoil.com'; dbaker@tumbleweedllc.com
Subject: FW: NMR Energy - Barnhill and Post TB and Post #3 Well - Sampling Data and Figures

Geoffrey,

According to our last correspondence for the sites, I had sent you the data to review, but we did not get around to 
discussed data and remedial options for the sites.

As requested, Tetra Tech collected soil samples using a backhoe at both sites. Two (2) trenches were installed in the 
Barnhill and Post Tank Battery and three (3) trenches at the Post Well #3. I would like to discuss the data and proposed 
remediation for each site tomorrow. Let me know if you additional information, thanks

Ike Tavarez 
Tetra Tech

From: Tavarez, Ike
Sent: Tuesday, December 04, 2012 2:47 PM 
To: Leking, Geoffrey R, EMNRD



Cc: 'hlamb@helmsoil.com'; Kennedy, James
Subject: NMR Energy - Barnhill and Post TB and Post #3 Well - Sampling Data and Figures 

Geoffrey,

As requested, the sampling data for the above referenced sites are attached for your review. Please call me to discuss 
the data, so we can move forward on these sites, thanks

Ike Tavarez, PG Senior Project Manager

Main: 432.682.4559 ] Fax: 432.682.3946 | Cell: 432.425.3878

lke.TavarezQtetratech.com

Tetra Tech | Complex World, Clear Solutions™

1910 North Big Spring | Midland, TX 79705 | www.tetratech.com

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, please notify the sender 
by replying to this message and then delete it from your system.

2



Chronology of Events

8/24/10

9/19/11

1/27/12

9/20/12

9/28/12

10/17/12

10/22/12

Tetra Tech install backhoe trenches to define extents

Tetra Tech installed boreholes to define extents

Tetra Tech submitted work plan to the NMOCD

Tetra Tech met with the NMOCD to review work plan. According to 

NMOCD the work plan had not been reviewed.

Tetra Tech resubmitted (email) work plan to the NMOCD.

Tetra Tech requested (email) to start the site remediation.

NMOCD response to work plan for additional delineation.
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