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June 2, 2011 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Plains Pipeline, L.P. TNM 97-04 Site 
NMOCD Reference # GW-0294 
Unit Letter P of Section 11, Township 16 South, Range 35 East 
Lea County, New Mexico 

Dear Mr. Griswold: 

Plains Pipeline, L.P. is pleased to submit the attached Enhanced Product Recovery System Start-
Up Report, dated May 2011, for the above referenced site. This document provides details 
regarding the installation and operation of the groundwater remediation system that is currently 
being utilized at the subject site. 

Should you have any questions or comments, please contact me at (575) 441-1099. 

Sincerely, 
'5 

cr 
Jason Henry 
Remediation Coordinator 
Plains Pipeline, L.P. 

"0 

CC: Geoff Leking, NMOCD, Hobbs Office cr 

Enclosure 



ENHANCED PRODUCT RECOVERY 
SYSTEM START-UP REPORT 

TNM 97-04 
SE 74, SE Vi, SECTION 11, TOWNSHIP 16 SOUTH, RANGE 35 EAST 

L E A COUNTY, NEW MEXICO 
PLAINS SRS NUMBER: TNM 97-04 

NMOCD Reference GW-0294 

NOVA 
safety and environmental 

Prepared for: 

Plains Marketing, L.P. 
333 Clay Street, Suite 1600 

Houston, Texas 77002 

Prepared by: 

NOVA Safety and Environmental 
2057 Commerce Drive 
Midland, Texas 79703 

May 2011 

2057 Commerce Drive Midland, Texas 79703 432 520-7720 432 520-7701 fax 



TABLE OF CONTENTS 

1.0 INTRODUCTION AND PURPOSE 1 

2.0 SYSTEM INSTALLATION AND OPERATION 1 

3.0 LABORATORY RESULTS . J 2 

4.0 SUMMARY : 3 

5.0 LIMITATIONS 3 

6.0 DISTRIBUTION 5 

FIGURES 

Figure 1: Site Location Map 
Figure 2: Site Map and System Well Locations Map 
Figure 3: Groundwater Treatment System Schematic 
Figure 4: Sparging Well Construction Schematic 
Figure 5: Recovery Well Construction Schematic 
Figure 6: Inferred Groundwater Gradient Map - August 16, 2010 
Figure 7: Inferred Groundwater Gradient Map - November 10,2010 
Figure 8: Groundwater Concentration and Inferred PSH Extent Map - August 16, 2010 
Figure 9: Groundwater Concentration and Inferred PSH Extent Map - November 10, 2010 

TABLES 

Table 1: Flow Meter Readings 2010 - 2011 
Table 2: BTEX Concentrations in Effluent Groundwater 
Table 3: Polynuclear Aromatic Hydrocarbon Concentrations in Effluent Groundwater 
Table 4: WQCC Metals Concentrations in Effluent Groundwater 

APPENDICES 

Appendix A: Boring Logs and Well Details including Well Drillers Reports 
Appendix B: Laboratory Analytical Reports 
Appendix C: NMOCD C-141 Form 



1.0 INTRODUCTION AND PURPOSE 

On behalf of Plains Marketing, L.P. (Plains), NOVA Safety and Environmental (NOVA) has 
prepared this Enhanced Product Recovery System Start-Up Report for the groundwater treatment 
system at TNM 97-04 Townsend Site (the site). The purpose of this report is to summarize the 
system start-up activities involved with the abatement process and provide current treated 
groundwater discharge and laboratory analytical data to Plains and the New Mexico Oil 
Conservation Division (NMOCD). The two part remediation system air sparges the down 
gradient edge of the dissolved phase hydrocarbon plume while a pump and treat system recovers 
groundwater and phase separated hydrocarbons from the central plume area. The recovered 
groundwater is then treated by sparging and granulated activated carbon and returned to the 
subsurface through an infiltration gallery located up gradient of the plume. 

The site, which was formerly the responsibility of Texas New Mexico Pipe Line Company 
(TNM), is now the responsibility of Plains. The site is located in the SE 1/4 of the SE 1/4 of 
Section 11, Township 16 South, Range 35 East in Lea County, New Mexico, approximately four 
miles west of Lovington, New Mexico on Gill Road. A Site Location Map is included as Figure 
1. 

Fourteen monitor wells (MW-2 through MW-7 and MW-9 through MW-16) and one recovery 
well (RW-1) were located at the site to delineate and remediate the hydrocarbon plume. In 
March 2009, eight air sparging wells and three additional recovery wells were installed at the 
site. A Site Details Map featuring the system layout with the air sparging and recovery well 
locations is included as Figure 2; Figure 3 illustrates the remediation system layout. 

2.0 SYSTEM INSTALLATION AND OPERATION 

Eight air-sparging wells (AS-1 through AS-8) were installed in March 2009, each to a depth of 
approximately 65 feet below ground surface (bgs) along the southern and eastern edges of the 
PSH plume and spaced approximately 20 feet apart (please refer to figure 2 for the location of 
the sparge wells and Appendix A for geologic logs of the sparging wells). Each sparging well 
was constructed with 60 feet of 2-inch diameter schedule 40 PVC casing and 2 feet of 0.020 inch 
slotted screen. The upper 7 feet of the sparging wells consisted of 2-inch diameter galvanized 
steel piping as the manifold for the compressed air tubing (please refer to Figure 4 for a 
schematic of sparging well completions). 

Three recovery wells (RW-2 through RW-4) were installed in March 2009, within the central 
area of the PSH plume to a depth of 65 feet bgs and constructed with 40 feet of 2-inch diameter 
schedule 40 PVC casing and 25 feet of 0.010 inch slotted screen. As per the approved system 
installation proposal, soil samples were not collected and analyzed during the installation 
activities of the sparging and recovery wells. Soil boring logs with well construction details 
along with State of New Mexico well drillers reports are included in Appendix A. 

The enhanced recovery system utilizes compressed air generated by a trailer mounted blower to 
provide air to the eight air-sparging wells at approximately four to six pounds per square inch 
(psi). The blower makes excess pressure which is either utilized to aerate a water holding tank in 
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the pump-and-treat system or vented to atmosphere. The sparging system operates 24 hours a 
day in an effort to aerate the groundwater on the down gradient edge of the hydrocarbon plume, 
as well as creating a rise in the water table along the axis of the sparging wells. Monitor wells 
MW-13 and MW-15 will be used to quantify the effectiveness of the sparging system in reducing 
the dissolved phase hydrocarbons. 

Total fluid pumps were placed in recovery wells RW-1, RW-2, RW-3 and RW-4 to lower the 
groundwater in the central plume area to capture phase separated hydrocarbons and are powered 
by compressed air generated by a compressor located in the mechanical shed on the east side of 
the site (please refer to Figure 2 for the location of the mechanical shed). The total fluid pumps 
operate at a pumping rate of approximately 2-3 gallons per minute (gpm) from each recovery 
well with a combined pumping rate of 8-12 gpm. Recovered oil and water is then passed 
through an oil-water separator with the oil transferred to a 550 gallon poly tank for staging and 
later transport off site. Recovered groundwater is pumped to a large poly aeration tank to allow 
for volatilization of the hydrocarbons. Air is injected into this tank by the trailer mounted 
blower. Groundwater is then transferred through a two bag particulate filter system prior to 
being pumped through two-500 lbs. carbon filtration canisters plumbed in sequence. The treated 
groundwater is sampled from post carbon sampling ports on a monthly basis. The treated 
groundwater is then discharged continually, under Discharge Permit GW-294, to an infiltration 
gallery located upgradient of the release point (Please see Figure 2 for the location of the 
treatment system, air sparging and recovery wells and Figure 3 for an operational schematic of 
the system). 

A NMOCD permitted injection/infiltration system was installed prior to Plains assuming 
operational responsibilities in 2004. Plains rehabilitated the existing infiltration gallery for the 
acceptance of the treated groundwater by over-excavating the existing gallery to a depth of 35 
feet bgs and replacement of the gallery piping and filter media in accordance with Discharge 
Permit GW-294. The average daily pumping volume for the four recovery wells is 
approximately 29 bbls per day. The average monthly pumping volume is approximately 962 
bbls. Flow meter readings indicated approximately 26,378 barrels of treated groundwater have 
been discharged through the infiltration gallery since system start up on September 2, 2010. 
Discharge Flow Meter Readings for 2010-2011 are presented as Table 1. Approximately 108 
gallons of PSH have been recovered since system start up. 

3.0 LABORATORY RESULTS 

Treated groundwater samples are collected from a sampling port located after the second carbon 
filter (post carbon) installed between the second carbon vessel and the header for the infiltration 
gallery. As per permit requirements, samples are collected from the system effluent and 
analyzed according to the following schedule: 

Initial - weekly basis for the first month of operation 
BTEX and PAH concentrations, Method 8270, WQCC Metals 

Monthly - BTEX and PAH concentrations, Method 8270 
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Annually - BTEX and PAH concentrations, Method 8270, WQCC Metals 

Treated groundwater samples obtained from the post carbon sampling port were delivered to 
Trace Analysis, Inc. in Midland, Texas for determination of Benzene, Toluene, Ethylbenzene 
and Xylene (BTEX) constituent concentrations by EPA Method 802IB, Polynuclear Aromatic 
Hydrocarbons (PAH) by EPA method 8270 and WQCC Metals by EPA method 6010C. A 
listing of Post Carbon effluent BTEX constituent concentrations is summarized in Table 2, PAH 
constituent concentrations are summarized in Table 3 and the WQCC Metal concentrations are 
listed in Table 4. Copies of the laboratory reports generated for the Post Carbon Effluent initial 
and monthly sampling events are provided in Appendix A. 

Initial weekly system sampling events were conducted on September 2, September 10, 
September 16 and September 23, 2010 followed by monthly sampling events beginning in 
October 2010. Post carbon effluent analytical results on samples collected during the initial start 
up event and subsequent monthly sampling events indicate BTEX constituent concentrations 
were below laboratory method detection limits (MDLs) and the NMOCD regulatory standards, 
with the exception of the February 28, 2011 sampling event. The February 28, 2011 post carbon 
effluent sample exhibited a benzene concentration of 0.0319 mg/L. Upon receipt of the February 
28, 2011 laboratory results, the system was turned off and the carbon filter media within the two 
vessels was replaced. Additional analytical results on post carbon effluent groundwater samples 
indicated PAH and WQCC metals concentrations to be below regulatory limits. 

4.0 SUMMARY 

This report documents the installation, start up activities and operations of the Enhanced Product 
Recovery System at the Plains TNM 97-04 site. The recovery system consists of eight air 
sparging wells utilizing compressed air operating at approximately 4-6 psi from a trailer mounted 
blower. Four recovery wells powered by compressed air, operating at a combined rate of 8-12 
gpm, supply oil and impacted groundwater to a trailer mounted groundwater treatment system 
consisting of an oil/water separator, three poly holding tanks, two particulate bag filters and two-
500 lbs. carbon filter canisters prior to discharge into an infiltration gallery under discharge 
permit GW-294. To date, approximately 26,378 barrels of treated groundwater have been 
discharged through the infiltration gallery. Currently, the system is operating normally with the 
most recent laboratory analytical results indicating the post carbon groundwater concentrations 
of BTEX constituents to be below laboratory method detection limits. 

Future momtoring of dissolved phase hydrocarbon concentration in downgradient monitor wells 
MW-13 and MW-15 will be evaluated in forthcoming quarterly status update reports. 

5.0 LIMITATIONS 

NOVA has prepared this Enhanced Product Recovery System Initial Start Up Report to the best 
of its ability. No other warranty, expressed or implied, is made or intended. NOVA has 
examined and relied upon documents referenced in the report and has relied on oral statements 
made by certain individuals. NOVA has not conducted an independent examination of the facts 
contained in referenced materials and statements. We have presumed the genuineness of the 
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documents and that the information provided in documents or statements is true and accurate. 
NOVA has prepared this report, in a professional manner, using the degree of skill and care 
exercised by similar environmental consultants. NOVA also notes that the facts and conditions 
referenced in this report may change over time and the conclusions and recommendations set 
forth herein are applicable only to the facts and conditions as described at the time of this report. 
This report has been prepared for the benefit of Plains. The information contained in this report, 
including all exhibits and attachments, may not be used by any other party without the express 
consent of NOVA and/or Plains. 
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6.0 DISTRIBUTION 

Copy 1: Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 . 

Copy 2: Geoffrey R. Leking 
New Mexico Oil Conservation Division (District 1) 
1625 French Drive 
Hobbs, NM 88240 

Copy 3: Jason Henry 
Plains Pipeline, L.P. 
2530 State Highway 214 
Denver City, Texas 79323 
j henry @paalp. com 

Copy 4: Jeff Dann 
Plains Pipeline, L.P. 
333 Clay Street, Suite 1600 
Houston, Texas 77002 
jpdann@paalp.com 

Copy 5: NOVA Safety and Environmental. 
2057 Commerce Drive 
Midland, Texas 79703 
rrounsaville@novatraining.cc 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-1 
OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 
PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 
CITY STATE ZIP 

HOUSTON TX 77078 

WELL 

LOCATION 

(FROM GPS) 

DEGREES MINUTES SECONDS 

LATITUDE 32 55 57.00 N * ACCURACY REQUIRED: ONE TENTH OF A SECOND 

» DATUM REQUIRED: WGS 84 

WELL 

LOCATION 

(FROM GPS) 
LONGITUDE 103 25 14.00 w 

* ACCURACY REQUIRED: ONE TENTH OF A SECOND 

» DATUM REQUIRED: WGS 84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

! Z 
O 

IE 

(2.5 ACRE) 

Vt 

(10 ACRE) 

Vt 

(40 ACRE) 

Vt 

(160 ACRE) 

Vt 

SECTION TOWNSHIP 
• NORTH 

0 s "Ti l 

RANGE 
0 I:AST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 
NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 
NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

: z 
' o 

is 
i i 
; o 
: u. 
; z 

DRILLING STARTED 

3-23-09 
DRILLING ENDED 

3-23-09 
DEPTH OF COMPLETED WELL (FT) 

65 
BORE HOLE DEPTH (FT) 

65 
DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: • DRY HOLE 0 SHALLOW (UNCONF1NED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: 0 AIR • ADDITIVES-SPECIFY: 

3.
 D

R
IL

U
N

 

DEPTH (FT) BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3.
 D

R
IL

U
N

 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3.
 D

R
IL

U
N

 

65 63 6 SCH 40 PVC .020 SCREEN BE 2 0.154 .020 3.
 D

R
IL

U
N

 

63 7 6 SCH 40 PVC RISER BE 2 0.154 RISER 

3.
 D

R
IL

U
N

 

7 +43 6 SCH 40 GALVANIZED STEEL NPT 2 

3.
 D

R
IL

U
N

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 

DEPTH (FT) THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 

FROM TO 
THICKNESS 

(FT) 
FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
YIELD 
(GPM) 

4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4
. 
W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



0 . 

s 
TYPE OF PUMP: 

• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 

a DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 
z 
< ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 

(CUBIC FT) PLACEMENT 
j ••r. 
b i 

SEAL AND 
GRAVEL PACK 

65 60 6 2 BAGS OF 8/16 SAND TOPLOAD 
uo 

SEAL AND 
GRAVEL PACK 60 11 6 9 BAGS OF 3/8 PLUG TOPLOAD 

11 0 6 2 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 3 3 LIGHT BROWN CLAYEY SAND WITH CALICHE • YES 0 NO 

3 6 3 CALICHE • YES 0 NO 

6 10 4 TAN SANDY CLAY • YES • NO 

10 65 55 TAN SAND • YES • NO 

_J TD 65 • YES • NO 

£ • YES • NO 
b. 

O • YES • NO 
O 
O • YES • NO 

iL
O

G
IC

 1
 

• YES • NO 

iL
O

G
IC

 1
 

• YES • NO 

O 

s 
• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

b METHOD: • BAILER • PUMP • AIRLIFT •OTHER-SPECIFY: 
b. 
Z 
-1 
<t 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

1
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
. 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

A l « 
w 
.H :< 
Z 

,o 
00 

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHJ-N 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

A l « 
w 
.H :< 
Z 

,o 
00 A-

A l « 
w 
.H :< 
Z 

,o 
00 SIGNATURE OF DRJĴ  .ER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

IO
N

 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-2 

OSE FILE NUMBER(S) 

< 
U 
O 
J 
_1 
J 
Ed 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) < 
U 
O 
J 
_1 
J 
Ed 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY STATE ZIP 

HOUSTON TX 77078 

N
E

R
A

L
 A

N
D

 

WELL 

LOCATION 

(FROM GPS) 

DEGREES MINUTES SECONDS 

LATITUDE 32 55 57.00 N • ACCURACY REQUIRED: ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS84 

N
E

R
A

L
 A

N
D

 

WELL 

LOCATION 

(FROM GPS) 
LONGITUDE 103 25 13.00 w 

• ACCURACY REQUIRED: ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS84 

1 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

y 
!z 
j © 

It' 

(2.5 ACRE) 

'A 

(10 ACRE) 

'A 

(40 ACRE) 

'A 

(160 ACRE) 

•A 

SECTION TOWNSHIP 
l~l NOHTII 

[ZlsoLrru 

RANGE 

n wi*? y 
!z 
j © 

It' 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNITJTRACT 

r i 
HYDROGRAPHJC SURVEY MAP NUMBER TRACT NUMBER 

Z 

LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

Z 

DRILLING STARTED 

3-24-09 

DRILLING ENDED 

3-24-09 

DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

IF
O

R
M

A
T

H
 

COMPLETED WELL IS: I I ARTESIAN 0 DRY HOLE 0 SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

IF
O

R
M

A
T

H
 

DRILLING FLUID: 0 AIR 0 MUD 0 ADDITIVES-SPECIFY: 

L
L
IN

G
 I
f*

 

DRILLING METHOD: 0 ROTARY 0 HAMMER | j CABLE TOOL l ~ l OTHER - SPECIFY: 

L
L
IN

G
 I
f*

 

DEPTH (FT) BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3
. 

D
R

Il
 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3
. 

D
R

Il
 

65 63 6 SCH 40 PVC .020 SCREEN BE 2 0.154 .020 3
. 

D
R

Il
 

63 6 6 SCH 40 PVC RISER BE 2 0.154 RISER 

3
. 

D
R

Il
 

6 +43 6 SCH 40 GALVANIZED STEEL NPT 2 

3
. 

D
R

Il
 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

DEPTH (FT) THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

E
R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

4
. 
W

A
T

I 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 T « r . r - ^ • SUBMERSIBLE • JET • NO PUMP-WELL NOT EQUIPPED 

1 YPh Or PUMP: 
• TURBINE • CYLINDER • OTHER - SPECIFY: 

5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

DEPTH (FT) BORE HOLE 
DIA. (IN) MATERIAL TYPE AND SIZE 

AMOUNT 
(CUBIC FT) 

METHOD OF 
PLACEMENT 

5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

FROM TO 
BORE HOLE 

DIA. (IN) MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 
65 60 6 2 BAGS OF 8/16 SAND TOPLOAD 

5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 60 10 6 14 BAGS OF 3/8 PLUG TOPLOAD 5.
 S

E
A

L
. 

A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

10 0 6 2 BAGS OF CEMENT TOPLOAD 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

DEPTH (FT) THICKNESS 

(FT) 
COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

FROM TO 

THICKNESS 

(FT) 
COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

0 20 20 CALICHE WITH SILICATED LAYERS • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

20 65 45 LIGHT TAN SAND WITH SANDSTONE LAYERS • YES [Zl NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

TD 65 • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST 

METHOD: • BAILER • PUMP • AIR LIFT • OTHER-SPECIFY: 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

ODOR 47' 

8.
 S

IG
N

A
T

U
R

E
 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMBT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

/ SIGNATURE OF F I L L E R DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

: Z 
;0 
p 
O 

i£ 
!Q 
: Z •< 
< 

l td 
' Z 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-3 
WELL OWNER NAME(S) 

PLAINS MARKETING LP 
WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

OSE FILE NUMBER(S) 

PHONE (OPTIONAL) 

CITY 

HOUSTON 
STATE 

TX 
ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

LATITUDE 

DEGREES MINUTES SECONDS 

32 55 57.00 N 

LONGITUDE 103 25 13.00 w 

' ACCURACY REQUIRED: ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

•.< 
; Z 

\o 
iP 
: 0. 'O 
I . 

(2.5 ACRE) (10 ACRE) (40 ACRE) 

% 

(160 ACRE) 

•A 

TOWNSHIP 
[Zl Nl IKT H 

[71 SOUTH 

RANGE 
LTJ liAST 
LZI W.ST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGftAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 
NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 
NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

; z 
ig 
; P 
: < 
: S 
i Of 
iO 
i b-

io 
' S 
! _J 
; -J 
;« a 

DRILLING STARTED 

3-24-09 

DRILLFNG ENDED 

3-24-09 

DEPTH OF COMPLETED WELL (FT) 

65 
BORE HOLE DEPTH (FT) 

65 
DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: • DRY HOLE E SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: [3/ [~1 ADDITIVES - SPECIFY: 

DRILLING METHOD: 0 ROTARY • HAMMER • CABLE TOOL • OTHER-SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 63 SCH 40 PVC .020 S C R E E N BE 0.154 .020 

63 SCH 40 PVC RISER BE 0.154 RISER 

+43 SCH 40 GALVANIZED S T E E L NPT 

: < 
: f -
i < 
! CC 
: f— 

: o 
: Z 
! oE 
: -f 
'. u 
: CQ 
': as 
: bl 
: f-; < 

DEPTH (FT) 

FROM TO 
THICKNESS 

(FT) 
FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FILE NUMBER PODJJUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



5.
 S

E
A

L
 A

N
D

 P
U

M
P

 • SUBMERSIBLE QJET • NO PUMP - WELL NOT EQUIPPED 
TYPE OF PUMP: 

• TURBINE • CYLINDER • OTHER-SPECIFY: 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

DEPTH (FT) BORE HOLE 
DIA. (IN) 

MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

FROM TO 

BORE HOLE 
DIA. (IN) 

MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK. 
65 60 6 3 BAGS OF 8/16 SAND TOPLOAD 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK. 
60 10 6 10 BAGS OF 3/8 PLUG TOPLOAD 5.

 S
E

A
L

 A
N

D
 P

U
M

P
 

ANNULAR 
SEAL AND 

GRAVEL PACK. 

10 0 6 2 BAGS OF CEMENT TOPLOAD 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

DEPTH (FT) THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

FROM TO 

THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

0 2 2 DARK BROWN SILTY CLAYEY SAND • YES LTJ NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

2 10 8 CALICHE (DENSE HARD LAYERS) • YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

10 65 55 BROWN SILTY SAND • YES LTJ NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

TD 65 • YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 • YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES Q N O 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

• YES • NO 

6
. 

G
E

O
L

O
G

IC
 L

O
G

 O
F

 W
E

L
L

 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

7
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
A

L
 
IN

F
O

 

WELL TEST 

METHOD: • BAILER 0 PUMP • AIR LIFT • OTHER - SPECIFY: 

7
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
A

L
 
IN

F
O

 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
A

L
 
IN

F
O

 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

8
. 

S
IG

N
A

T
U

R
E

 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

% - if-***? 
/ SIGNATURE OF B$RJLLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

z 
o 

;< 
i U 
O 

-_3 

;o 
•z •< 
j 

£ 
to 
z 

l td 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-4 

OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

DEGREES 

32 

MINUTES 

55 

SECONDS 

57.00 N 

LONGITUDE 103 25 13.00 w 

• ACCURACY REQUIRED: ONETENTH OF A SECOND 

• DATUM REQUIRED: WGS 84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

|1 
!f-!°-
•o 

(2 5 ACRE) 

VA 

(10 ACRE) 

VA 

(40 ACRE) 

VA 

(160 ACRE) 

VA 

Dm wn I 

LTJ.«»mi 
LTJ l:AST 

LH WKST 
SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNimRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

DRILLING STARTED 

3-24-09 

DRILLING ENDED 

3-24-09 

DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

: f-
, < 
< S 
: as 
: 0 
•• tu 
; Z 

: O 
; z 
' 3 
' d 
i a 

COMPLETED.WELL IS: • ARTESIAN • DRY HOLE LZI SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: H A I R • MUD • ADDITIVES-SPECIFY: 

DRILLING METHOD: 0 ROTARY • HAMMER • CABLE TOOL • OTHER-SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 

DIA. (rN) 

CASING 

MATERIAL 
CONNECTION 

TYPE (CASING) 
INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 63 SCH 40 PVC .020 SCREEN BE 0.154 .020 

63 SCH 40 PVC RISER BE 0.154 RISER 

+43 SCH 40 GALVANIZED STEEL NPT 

< 
f-< 
at 
t-
VI 
O 
z 
5 
<r 
td 
03 
ee 
td 

< 

DEPTH (FT) 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FILE NUMBER PODNUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



0 . 

s 

• SUBMERSIBLE • JET • NO PUMP-WELL NOT EQUIPPED 
TYPE OF PUMP: _ ,_, „ • 

• TURBINE • CYLINDER • OTHER-SPECIFY: 

5.
 S

E
A

L
 A

N
D

 P
l 

ANNULAR 
SEAL AND 

GRAVEL PACK 

DEPTH (FT) BORE HOLE 
DIA. (IN) 

MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
l 

ANNULAR 
SEAL AND 

GRAVEL PACK 

FROM TO 
BORE HOLE 

DIA. (IN) 
MATERIAL TYPE AND SIZE 

AMOUNT 
(CUBIC FT) 

METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
l 

ANNULAR 
SEAL AND 

GRAVEL PACK 
65 60 6 2 BAGS OF 8/16 SAND TOPLOAD 

5.
 S

E
A

L
 A

N
D

 P
l 

ANNULAR 
SEAL AND 

GRAVEL PACK 60 10 6 12 BAGS OF 3/8 PLUG TOPLOAD 

5.
 S

E
A

L
 A

N
D

 P
l 

ANNULAR 
SEAL AND 

GRAVEL PACK 

10 0 6 2 BAGS OF CEMENT TOPLOAD 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

DEPTH (FT) THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

FROM TO 

THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

0 1 1 DARK BROWN CLAYEY SAND • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

1 10 9 CALICHE (DENSE LAYERS) • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

10 62 52 TAN CALCIFIED SAND SANDSTONE • YES 0 NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

62 65 3 TAN SAND • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 TD 65 • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES D N O 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST 

METHOD: • BAILER 0 PUMP • AIRLIFT • OTHER-SPECIFY: 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

ODOR 50" 

8.
 S

IG
N

A
T

U
R

E
 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

/ SIGNATURE OF^RILLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 
FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

: Z 
;0 :P ;< •u 
;0 
J 

• _ j 
j 
w 
i£ • a 
i z 
i < 

£ 
: Z 

I O 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-5 

OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

DEGREES 

32 

MINUTES 

55 

SECONDS 

57.00 N 

LONGITUDE 103 25 13.00 w 

' ACCURACY REQUIRED: ONE TENTH OF A SECOND 

' DATUM REQUIRED: WGS84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

\< 
!Z 
iO 
IP ;°-
••O 

(2.5 ACRE) 

Vt 

(10 ACRE) 

Vt 

(40 ACRE) 

Vt 

(160 ACRE) 

Vt 

SECTION TOWNSHIP 
QNIIHTI 

LTJ »» mi 

RANGE 
LTJ I:AST 

r~) WEST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNITiTRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD14.78 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

iS 
i f -
i < 

lei :o 
: U. 
f Z 

lo 
! Z 
'•3 
: J 
: ai 
• a 

DRILLING STARTED 

3-24-09 
DRILLING ENDED 

3-24-09 
DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED'WELL IS: • ARTESIAN • DRY HOLE [3 SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: LP AIR • MUD • ADDITIVES-SPECIFY: 

DRILLING METHOD: m ROTARY • CABLE TOOL • OTHER-SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 63 SCH 40 PVC .020 SCREEN BE 0.154 .020 

63 SCH 40 PVC RISER BE 0.154 RISER 

+43 SCH 40 GALVANIZED STEEL NPT 

; < 
: t-

!£ 
•• t/5 
I o 
•: z 
; 2 
: •* 
'•• W 
: ca 
: Cfi 
; w 
• f-• < 

DEPTH (FT) 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FILE NUMBER POD NUMBER TRN NUMBER 
— SI 

LOCATION PAGE I OF 2 



a. TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 

a. 
p 

DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 

E
A

L
 

A
N

 

ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 
(CUBIC FT) PLACEMENT 

E
A

L
 

A
N

 

SEAL AND 
GRAVEL PACK 

65 60 6 2 BAGS OF 8/16 SAND TOPLOAD 
CO 
l / i 

SEAL AND 
GRAVEL PACK 60 10 6 10 BAGS OF 3/8 PLUG TOPLOAD 

10 0 6 2 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 
FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SANDY CLAY • YES • NO 

1 10 9 CALICHE (DENSE LAYERS) • YES • NO 

10 25 15 TAN CALCIFIED SANDSTONE • YES • NO 

25 65 40 TAN SANDSTONE (SOFT) • YES • NO 

TD 65 • YES • NO 

w • YES • NO 
tx. 

o 
• YES • NO 

o o 
_> 

• YES • NO 

•L
O

G
IC

 1
 

• YES • NO 

•L
O

G
IC

 1
 

• YES • NO 
u 
bl o • YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

o METHOD: • BAILER • PUMP • AIR LIFT • OTHER - SPECIFY: 
( i 
z WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
-J 

•< 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

z o ADDITIONAL STATEMENTS OR EXPLANATIONS: 

7
. 

T
E

S
T

 &
 A

D
D

IT
l 

ODOR 50' 

bl 
THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

bl CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 

•f- THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

N
/ 

00 ,\*y ' SIGNATURE Ol^DRILLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 



§ 
c 
O 

2 I 
» a 

0) — 

CD 

CO 
< 

C 
' D J 
s_ 
03 
CL 

CO 

a I 

s 
t 

o 

1 

< 
fr 
S 
2 

fr 
o 
u 

£ o 

I 4 J l 

I 5 
12 LU 

o > 
tL 

O 

Q . Q . Q . 

LLI 

11 
a i 

CO 

8 

i 
2 

3 8 

O t— _j o o 
8 EH] EU 

H H 0 

tz 
o 

•*-' 
QJ 
Q. 

E 
o 
O 

1 1 

i t 

§1 
8 m 

S o 
— n 

8? 

C TJ 

o 2 • 
• 5 «= 
O- I A 

f: § 
a 2 
c to S 5 «g C ™ <u 3 to u 
3 < 
OJ • 

^ ^ ^ ^ ^ ^ 

3 

cz 
O 

o 
CO 
<D 
Q 
o 
CO 

•a 
T 3 

CD CD 

I I 
I g 
ff § 
CO 

en >• 
2 
cn 
cu" 
o 
"ro 
O 

CD 

CO 

ro 
10 

T J 
C 
ro 
i n 

c" 

2 
- Q 

01 % 

CO 
CN 

E 

I 
I 
CU 

as 
• £• 

CO CD 
CN > 

CD 
CN 

C 

2 
cn 
tu 

CD > 

. Q CD 

i " D 
- CD 

s I 
i zn 

co ro 
in tn 

CO 

c 

11 
O 

C L CD 

l>yS><3W?iS'<SfV V A V A W A V A " 

1E» ."Ik A k • K X 

H 
O m 

0 ip Y T 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

O irt o 
IN tN rt 

1 1 1 1 1 1 1 1 1 1 1 1 

•0 O M) 
» * V 

i i i 1 i i i i 1 i i i i 1 

o 

1 1 1 1 1 1 
LO 

1 1 1 1 1 , 1 , , , , 1 

CD 
*J 
C 
0) 

E 
c 
0 

> 
c 
UJ 
TJ 
C 
CD 

& 

a 
CD 
CO 
< 
> o 
z 

1 
z 

w 
CD 

0) 

= <° 
0 co 

? -
o © 
c 
o 0 ) 

c 

CD 

a 

TJ 
C 
< 
a CO 
0 L. 

J < 
0 ) 
c 
*c 
0 
CD 

0 

o 
X 
CD 

z . 

c £ 

S ̂  
- I to 

c 
'CD ? E s 

0 ) 

z 
1-



WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nin.us 

;z 

:z 

! fa) 
i z 
! w 

POD NUMBER (WELLNUMBER) 

TNM 97-04 AS-6 
OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 
CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

LATITUDE 

DEGREES 

32 

MINUTES 

55 

SECONDS 

57.00 N 

LONGITUDE 103 25 13.00 w 

* ACCURACY REQUIRED: ONE TENTH OF A SECOND 

* DATUM REQUIRED: WGSS4 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

: < 
! Z 
; 0 

iP 
;o 

(2.5 ACRE) (10 ACRE) 

'A 

(40 ACRE) 

'A 

(160 ACRE) 

<A 

SECTION TOWNSHIP 
l~l NOU N I 

0 SMITH 

0 liAST 

r~i WI-ST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

I 
! < 

• 
I O 
i b. 
I Z 
; O 

\ ~ 
i -J 
: oc 
: o 
} ro 

DRILLING STARTED 

3-25-09 
DRILLTNG ENDED 

3-25-09 
DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: O ARTESIAN Q DRY HOLE LZ] SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: 0> • MUD • ADDITIVES-SPECIFY: 

DRILLING METHOD: 0 ROTARY • HAMMER • CABLE TOOL • OTHER-SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 63 SCH 40 PVC .020 SCREEN BE 0.154 .020 

63 SCH 40 PVC RISER BE 0.154 RISER 

+43 SCH 40 GALVANIZED STEEL NPT 

< 
< 
f -
oo 

Z 
EE •* 
u 
ca 
os 
UJ 
f-
< 

DEPTH (FT) 

FROM TO 
THICKNESS 

(FT) 
FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



0. TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 
CL 

a DEPTH (FT) BORE HOLE MATERIAL TYPE AND SIZE 
AMOUNT METHOD OF 

z 
< ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 

(CUBIC FT) PLACEMENT 

•t 
b) 

SEAL AND 
GRAVEL PACK 

65 60 6 2 .5 BAGS OF 8/16 SAND TOPLOAD 
00 
tri 

SEAL AND 
GRAVEL PACK 

60 10 6 12 BAGS OF 3/8 PLUG TOPLOAD 
10 0 6 2 BAGS OF CEMENT TOPLOAD 

DEPTH(FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 
FROM TO (FT) (INCLUDE WATER-BEARJNG CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SANDY CLAY • YES • NO 

1 9 8 CALICHE (DENSE LAYERS) • YES • NO 

9 20 11 HARD SILICATED CALICHE • YES • NO 

20 62 42 TAN CALCIFIED SANDSTONE • YES • NO 

J 62 65 3 TAN SAND • YES • NO 

TD 65 • YES • NO 
Cu 
O • YES • NO 

O 

o 
_ l 

• YES • NO 

(L
O

G
IC

: 

• YES • NO 

(L
O

G
IC

: 

• YES • NO 
<J 
b) 

o 
• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

o METHOD: • BAILER 0 PUMP • AIRLIFT • OTHER-SPECIFY: 

A
L

 
IN

F
 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

. 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

it
U

R
E

 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

N
/J

 

od ^SIGNATURE OF DULLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 
FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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i W E L L RECORD & L O G 
BW 
I"1 | OFFICE OF THE STATE ENGINEER 
\ www.ose.state.nm.us 

IO
N

 
I 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-7 
OSE FILE NUMBER(S) 

f-

i U 
: 0 

'_) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 
PHONE (OPTIONAL) 

W
E

L
L

 1
 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 
CITY 

HOUSTON 
STATE 

TX 
ZIP 

77078 

\.L
 

A
N

D
 

WELL 

LOCATION LATITUDE 

DEGREES 

32 

MINUTES SECONDS 

55 57.00 N • ACCURACY REQUIRED: ONE TENTH OF A SECOND 

•• u 
•z 

(FROM GPS) 
LONGITUDE 103 25 13.00 w 

* DATUM REQUIRED: WGS 84 

i tJ 
\o DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

\ -i 

: < 

(2.5 ACRE) 

% 

(IO ACRE) 

'A 

(40 ACRE) 

'A 

(160 ACRE) 

'A 

SECTION TOWNSHIP 
n NORTH 

3-SOUTH 

RANGE 
LZI l-AST 

Q WIST 

)P
T
1
0
N

 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

: r i 

! 

HYDROGRAPH1C SURVEY MAP NUMBER TRACT NUMBER 

1 LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 
NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

: Z 

1 o 

15 
! S 
: OS 
' O 
, u-

DRILLING STARTED 

3-24-09 

DRILLING ENDED 

3-24-09 

DEPTH OF COMPLETED WELL (FT) 

65 
BORE HOLE DEPTH (FT) 

65 
DEPTH WATER FIRST ENCOUNTERED (FT) 

: Z 

1 o 

15 
! S 
: OS 
' O 
, u-

COMPLETED WELL IS: | I ARTESIAN I I DRY HOLE [ 7 1 SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

: Z 

1 o 

15 
! S 
: OS 
' O 
, u-

DRILLING FLUID: [ 7 ] AIR I I MUD 1 1 ADDITIVES - SPECIFY: 

: •z 

: O 

DRILLING METHOD: [TJ ROTARY I I HAMMER 1 1 CABLE TOOL 1 1 OTHER-SPECIFY: 
. Z 
: J 
: j 

DEPTH (FT) BORE HOLE CASING CONNECTION INSIDE DIA. CASING WALL SLOT 

i 2 
j Q 

FROM TO DIA. (IN) MATERIAL TYPE (CASING) CASING (IN) THICKNESS (IN) SIZE (IN) 

: ro 65 63 6 SCH 40 PVC .020 SCREEN BE 2 0.154 .020 

63 6 6 SCH 40 PVC RISER BE 2 0.154 RISER 

6 +43 6 SCH 40 GALVANIZED STEEL NPT 2 

! 

DEPTH (FT) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA YIELD 
i -t 
• t~ FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) (GPM) 

!2 
•• u« : K 
: O 
: Z 
: 2 : <t. 

! <*> ! Cf) 
; oi 

• W 
: 5 
; 

! Cf) 
; oi 

• W 
: 5 
; 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER . TRN NUMBER 

LOCATION PAGE 1 OF 2 



0 - TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER - SPECIFY: 

e. 
a 

DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 
z 
< ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 

(CUBIC FT) PLACEMENT 

< SEAL AND 
GRAVEL PACK 

65 60 6 2.5 BAGS OF 8/16 SAND TOPLOAD 
oo 
>r* 

SEAL AND 
GRAVEL PACK 60 10 6 10 BAGS OF 3/8 PLUG TOPLOAD 

10 0 6 2 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 
FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SANDY CLAY • YES • NO 

1 10 9 CALICHE (DENSE LAYERS) • YES • NO 

10 26 16 CALCIFIED SANDSTONE • YES • NO 

26 65 23 TAN SAND • YES 0 NO 

J TD 65 • YES • NO 

W • YES • NO 
to. 
O • YES • NO 

L
O

G
 

• YES • NO 

•
L

O
G

I
C

 
1

 

• YES • NO 

•
L

O
G

I
C

 
1

 

• YES • NO 

w 
O 

• YES • NO 

SO • YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

o METHOD: • BAILER 0 PUMP • AIRLIFT • OTHER-SPECIFY: 

A
L

IN
F

 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
. 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

iT
U

R
E

 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

W
 

/ SIGNATURE O^DRILLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 
FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 

www.ose.state.nm.us 

•2 
P 
< 
u 
o 

; J 
_J 

:_) 
•W 

!a 
: Z 
i < 

Ld 
i Z 
l td 
:« 

POD NUMBER (WELL NUMBER) 

TNM 97-04 AS-8 

OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

DEGREES 

32 

MINUTES 

55 

SECONDS 

57.00 N 

LONGITUDE 103 25 13.00 w 

* ACCURACY REQUIRED: ONE TENTH OF A SECOND 

» DATUM REQUIRED: WGS 84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

; < 
iz • o 
I p 

• a. 
;o 

(2.5 ACRE) 

'A 

(10 ACRE) (40 ACRE) 

'A 

(160 ACRE) 

'A 

SECTION 
l~l MIRTH 

f71 SOUTH 

RANGE 
LZI I:AST 

r~i WI-ST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGRAPH1C SURVEY MAPNUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

: z 
i g 
; P 
! < 

° 
I tc 
• Z 
! O 
; Z : 3 

j 

: a 

DRILLING STARTED 

3-25-09 
DRILLING ENDED 

3-25-09 
DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: I I ARTESIAN d DRY HOLE [TJ SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: LTJ AIR • ADDITIVES - SPECIFY: 

DRILLING METHOD: LTJ ROTARY • CABLE TOOL • OTHER-SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 63 SCH 40 PVC .020 SCREEN BE 0.154 .020 

63 SCH 40 PVC RISER BE 0.154 RISER 

+43 SCH 40 GALVANIZED STEEL NPT 

: < . (-' < 
• Oi 
: H 

V) 
: o 
; z 

\% 
i L d 

: CO 
: ot 
: bd 
; h-
. < 

DEPTH (FT) 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FILE NUMBER PODNUMBER = TRN NUMBER 

LOCATION PAGE I OF 2 



Q , 

i 

TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 
0. 

a DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 
Z 
< ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 

(CUBIC FT) PLACEMENT 

< SEAL AND 
GRAVEL PACK 

65 60 6 2 BAGS OF 8/16 SAND TOPLOAD 
cn 
tri 

SEAL AND 
GRAVEL PACK 60 10 6 12 BAGS OF 3/8 PLUG TOPLOAD 

10 0 6 1 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SILTY CLAY • YES 0 NO 

1 20 19 CALICHE (DENSE LAYERS) • YES 0 NO 

20 64 44 TAN CALCIFIED SANDSTONE • YES 0 NO 

64 65 1 TAN SAND • YES 0 NO 

TD 65 • YES • NO 
W 

& • YES • NO 
b. 

d • YES • NO 

L
O

G
 

• YES • NO 

y 
Cl 

• YES O N O 

o 
-J • YES • NO 

o 
bl 
O 

• YES • NO 

>o - • YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

6 METHOD: • BAILER 0 PUMP • AIR LIFT • OTHER - SPECIFY: 
fc. z 
»J 

•< 
WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 

AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

z o 

3 
.O 
;< 
<*l 
ir-
CO 
W 
1-
1-̂  

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

•a 

•f-

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

N
/ 

:od ^SIGNATURE 0/^DRILLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

W
E

L
L

 L
O

C
A

T
IO

N
 

POD NUMBER (WELL NUMBER) 

TNM 97-04 RW-2 
OSE FILE NUMBER(S) 

W
E

L
L

 L
O

C
A

T
IO

N
 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 
PHONE (OPTIONAL) 

W
E

L
L

 L
O

C
A

T
IO

N
 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 
CITY STATE ZIP 

HOUSTON TX 77078 

M
E

R
A

L
 A

N
D

 

WELL 

LOCATION 

(FROM GPS) 

DEGREES MINUTES SECONDS 

LATITUDE 32 55 57.00 N * ACCURACY REQUIRED. ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS 84 

M
E

R
A

L
 A

N
D

 

WELL 

LOCATION 

(FROM GPS) 
LONGITUDE 103 25 13.00 w 

* ACCURACY REQUIRED. ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS 84 

1.
 G

E
i 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, LEA CO 

2.
 O

P
T

IO
N

A
L

 

(2.5 ACRE) 

% 

(10 ACRE) 

'/« 

(40 ACRE) 

V, 

(160 ACRE) SECTION TOWNSHIP 

l ~ l NORTH 

171 SOUTH 

RANGE 

0 EAST 

l~1 WEST 

2.
 O

P
T

IO
N

A
L

 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

2.
 O

P
T

IO
N

A
L

 

HYDROGRAPMC SURVEY MAP NUMBER TRACT NUMBER 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

LICENSE NUMBER 

WD 1478 
NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 
NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

DRILLING STARTED 

3-25-09 
DRILLING ENDED 

3-26-09 
DEPTH OF COMPLETED WELL (FT) 

65 
BORE HOLE DEPTH (FT) 

65 
DEPTH WATER FIRST ENCOUNTERED (FT) 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

COMPLETED WELL IS: LZI ARTESIAN Q DRY HOLE [ 7 ] SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

DRILLING FLUID: [ 7 ] AIR MUD 1 1 ADDITIVES - SPECIFY: 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

DRILLING METHOD: [71 ROTARY P J HAMMER 1 1 CABLE TOOL 1 1 OTHER - SPECIFY: 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

DEPTH (FT) BORE HOLE 

DIA. (IN) 
CASING 

MATERIAL 
CONNECTION 

TYPE (CASING) 
INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

FROM TO 

BORE HOLE 

DIA. (IN) 
CASING 

MATERIAL 
CONNECTION 

TYPE (CASING) 
INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

65 40 7 SCH 40 PVC .010 SCREEN FJ 4 0.154 0.10 3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

40 +43 7 SCH 40 PVC RISER FJ 4 0.154 RISER 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

3.
 D

R
IL

L
IN

G
 I

N
F

O
R

M
A

T
IO

N
 

4.
 W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 

DEPTH (FT) THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

4.
 W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

4.
 W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4.

 W
A

T
E

R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

4.
 W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4.

 W
A

T
E

R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

4.
 W

A
T

E
R

 B
E

A
R

IN
G

 S
T

R
A

T
A

 
4.

 W
A

T
E

R
 B

E
A

R
IN

G
 S

T
R

A
T

A
 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 
FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 1 OF 2 



5.
 S

E
A

L
 A

N
D

 P
U

M
P

 • SUBMERSIBLE • JET • NO PUMP - WELL NOT EQUIPPED 
TYPE OF PUMP: 

• TURBINE • CYLINDER • OTHER- SPECIFY: 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK 

DEPTH (FT) BORE HOLE 
DIA. (IN) 

MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK 

FROM TO 

BORE HOLE 
DIA. (IN) 

MATERIAL TYPE AND SIZE 
AMOUNT 

(CUBIC FT) 
METHOD OF 
PLACEMENT 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK 
65 37 7 11 BAGS 20/40 SAND TOPLOAD 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK 
37 2 7 7 BAGS OF 3/8 PLUG TOPLOAD 

5.
 S

E
A

L
 A

N
D

 P
U

M
P

 

ANNULAR 
SEAL AND 

GRAVEL PACK 

2 0 7 1 BAGS OF CEMENT TOPLOAD 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

DEPTH (FT) THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

FROM TO 

THICKNESS 

(FT) 

COLOR AND TYPE OF MATERIAL ENCOUNTERED 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
WATER 

BEARING? 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

0 1 1 DARK BROWN SILTY CLAY • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

1 12 11 DENSE CALICHE LAYERS • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

12 20 8 SILICATED CALICHE LAYERS • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

20 65 45 TAN CALCIFIED SAND • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 TD 65 • YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES Q N O 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

• YES • NO 

6.
 G

E
O

L
O

G
IC

 L
O

G
 O

F
 W

E
L

L
 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST 

METHOD: • BAILER 0 PUMP • AIR LIFT • OTHER-SPECIFY: 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

7.
 T

E
S

T
 &

 A
D

D
IT

IO
N

A
L

 I
N

F
O

 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

HYDROCARBON 50' 

8.
 S

IG
N

A
T

U
R

E
 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

/ SIGNATURE OF^RILLER DATE 

_ FOB. OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 

www.ose.state.nm.us 

z 
iO 
:P '•< 
• O 
•O 

l Z 

':< 

iCtS 

w 
: 0 

POD NUMBER (WELL NUMBER) 

TNM 97-04 RW-3 

OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

DEGREES MINUTES SECONDS 

32 55 57.00 N 

LONGITUDE 103 25 13.00 w 

• ACCURACY REQUIRED: ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GILLS ROAD, LOVINGTON NM, L E A C O 

! < 
: Z 
i g 
IP 
: 0 . 
; 0 

(2.5 ACRE) 

VA 

(10 ACRE) 

VA 

(40 ACRE) 

VA 

(160 ACRE) 

VA 

SECTION TOWNSHIP 
[~1 Nl IKTT 

LTJ si urni 

• KA.ST 

n WIST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD 1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

: z • g 
; P 
i < 
I S 
I X 
; O 
: b. 
; Z 

li 

DRILLING STARTED 

3-25-09 

DRILLING ENDED 

3-26-09 

DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: • DRY HOLE 0 SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COM PLETED WELL (FT) 

N/A 

DRILLING FLUID: LTJ AIR • MUD I I ADDITIVES-SPECIFY: 

DRILLING METHOD: LTJ ROTARY • HAMMER • CABLETOOL • OTHER - SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 40 SCH 40 PVC .010 SCREEN FJ 0.154 0.10 

40 +43 SCH 40 PVC RISER FJ 0.154 R I S E R 

!2 
i < •• x 
: F-
; CO 

I O 
; Z 
i X 
• f 
: u 
' ea 
: x w 
, f -: < 

DEPTH (FT) 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 
(INCLUDE WATER-BEARJNG CAVITIES OR FRACTURE ZONES) 

YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE W E L L RECORD & LOG (Version 6/9/08) 

F1L&NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE I OF 2 



Ou TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 

a DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 

E
A

L
 

A
N

 

ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 
(CUBIC FT) PLACEMENT 

E
A

L
 

A
N

 

SEAL AND 
GRAVEL PACK 

65 37 7 11 BAGS 20/40 SAND TOPLOAD 
t / i 

ir* 

SEAL AND 
GRAVEL PACK 37 2 7 8 BAGS OF 3/8 PLUG TOPLOAD 

2 0 7 1 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SILTY CLAY • YES • NO 

1 9 8 CALICHE • YES • NO 

9 18 9 SILICATED CALICHE • YES • NO 

18 65 47 TAN SAND • YES • NO 

- 1 TD 65 • YES 0 NO 
b l • YES 0 NO 
b . 
O • YES 0 NO 
O 
O _) • YES 0 NO 

(L
O

G
IC

 

• YES 0 N O 

(L
O

G
IC

 

• YES 0 NO 

u 
b l 
O 

• YES 0 NO 

• YES • NO 

• YES • NO 

• YES 0 NO 

• YES 0 NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL 

O METHOD: • BAILER • PUMP • AIRLIFT • OTHER-SPECIFY: 

| 

< 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

"7
. 

T
E

S
T

 &
 A

D
D

IT
IO

N
 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

HYDROCARBON 50' 

bl 
OS 
i-* *-
*f 

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 
CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

N
/ 

/ SIGNATURE OF DRJJtfl I.ER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 
FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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WELL RECORD & LOG 
OFFICE OF THE STATE ENGINEER 
www.ose.state.nm.us 

POD NUMBER (WELL NUMBER) 

TNM 97-04 RW-4 

OSE FILE NUMBER(S) 

WELL OWNER NAME(S) 

PLAINS MARKETING LP 

PHONE (OPTIONAL) 

WELL OWNER MAILING ADDRESS 

333 CLAY STREET, SUITE 1600 

CITY 

HOUSTON 

STATE 

TX 

ZIP 

77078 

WELL 

LOCATION 

(FROM GPS) 

LATITUDE 

DEGREES MINUTES SECONDS 

32 55 57.00 N 

LONGITUDE 103 25 13.00 w 

' ACCURACY REQUIRED: ONE TENTH OF A SECOND 

• DATUM REQUIRED: WGS 84 

DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS 

GRILL ROAD 

(2.5 ACRE) 

'A 

(10 ACRE) 

'A 

(40 ACRE) 

'A 

(160 ACRE) 

'A 

SECTION TOWNSHIP 
r~lN"«TH 

0 s II m i 

• KAST 

• WKST 

SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNIT/TRACT 

HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER 

LICENSE NUMBER 

WD1478 

NAME OF LICENSED DRILLER 

RAYMOND STRAUB JR 

NAME OF WELL DRILLING COMPANY 

STRAUB CORPORATION 

:z 
;o 
!< 

:0 
:
 IJL. 
: Z 

!5 
iZ 
' 3 
: J 
: 5 
; a 

DRILLING STARTED 

3-26-09 

DRILLING ENDED 

3-26-09 

DEPTH OF COMPLETED WELL (FT) 

65 

BORE HOLE DEPTH (FT) 

65 

DEPTH WATER FIRST ENCOUNTERED (FT) 

COMPLETED WELL IS: Q ARTESIAN Q DRY HOLE [ 7 ] SHALLOW (UNCONFINED) 

STATIC WATER LEVEL IN COMPLETED WELL (FT) 

N/A 

DRILLING FLUID: 0 AIR • ADDITIVES-SPECIFY: 

DRILLING METHOD: ROTARY • HAMMER • CABLE TOOL • OTHER - SPECIFY: 

DEPTH (FT) 

FROM TO 

BORE HOLE 
DIA. (IN) 

CASING 
MATERIAL 

CONNECTION 
TYPE (CASING) 

INSIDE DIA. 
CASING (IN) 

CASING WALL 
THICKNESS (IN) 

SLOT 
SIZE (IN) 

65 40 SCH 40 PVC .010 SCREEN FJ 0.154 0.10 

40 +43 SCH 40 PVC RISER FJ 0.154 RISER 

: < 
i r-

-t 
: o£ 
•• f-

VI 

• o 
• z 
: 5 
• < 
• w 
. ca 

• at 
; Ul 

• < 

DEPTH (FT) 

FROM TO 

THICKNESS 
(FT) 

FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA 

(INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) 
YIELD 
(GPM) 

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM) 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER , POD NUMBER TRN NUMBER 

LOCATION PAGE l OF 2 



0-

3 
Z3 

TYPE OF PUMP: 
• SUBMERSIBLE 

• TURBINE 

• JET 

• CYLINDER 

• NO PUMP - WELL NOT EQUIPPED 

• OTHER-SPECIFY: 
CL, 

a DEPTH (FT) BORE HOLE 
MATERIAL TYPE AND SIZE 

AMOUNT METHOD OF 
z 
< ANNULAR FROM TO DIA. (IN) MATERIAL TYPE AND SIZE 

(CUBIC FT) PLACEMENT 

< SEAL AND 
GRAVEL PACK 

65 37 7 11 BAGS 20/40 SAND TOPLOAD 

iri 

SEAL AND 
GRAVEL PACK 

37 2 7 9 BAGS OF 3/8 PLUG TOPLOAD 

2 0 7 1 BAGS OF CEMENT TOPLOAD 

DEPTH (FT) THICKNESS COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER 

FROM TO (FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING? 

0 1 1 DARK BROWN SILTY CLAY WITH COBBLES • YES EJ NO 

1 18 17 DENSE CALICHE • YES 0 N O 

18 40 22 TAN SAND • YES • NO 

40 65 25 TAN SAND ( SOFT SANDSTONE) • YES • NO 

J TD 65 • YES • NO 
LJJ 

it 
• YES • NO 

t j . 
o • YES • NO 
o o • YES • NO 

CJ • YES • NO 
ViJ o 
-J • YES • NO 
o w 
o 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

• YES • NO 

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGTC LOG OF THE WELL 

o METHOD: • BAILER • PUMP • AIRLIFT • OTHER-SPECIFY: 

A
L

 
IN

F
 

WELL TEST TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME, 
AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD. 

Z 

o 
E 
Q a < 
SI 
i -
( / i u 
h 
r-' 

ADDITIONAL STATEMENTS OR EXPLANATIONS: 

HYDROCARBON 18-40 ODOR 

m
m

E
 THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND 

CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND 
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING: 

S
IG

N
/ 

'i * 
od SIGNATURE OF^fcJLLER DATE 

FOR OSE INTERNAL USE WELL RECORD & LOG (Version 6/9/08) 

FILE NUMBER POD NUMBER TRN NUMBER 

LOCATION PAGE 2 OF 2 
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02/82/2385 83:03 4326929719 

PISTRICT.I • " ' . 
P.O. BOX IW* HOBBS. NiVf «MM9W ^ 

LINKENERGY 

State Of NtwMexico, 
Energy, Mlnersii and Natural Resources 1. .rtmcnt 

OIL CONSERVATION DIVISION 

P.O. Sox 2088 

TJisraicrn 
?.0. DRAWER PD. AJtTESIA, NM 88211-

BEfcKJjn ^-^l-O-f SantaFcKWM«W 87504.3OSS c9?lc£*L£ 
IOOO Bl*,;B»«sa» M, AHW, NM 87410 

NOTIFICATION OF F I R E , B R E A K S . SPILLS, L E A K S . AND BLOWOUTS 

. PAGE 83 

SUBMIT a co?:£sro 
A??RDPMA?H DBTWCT 
OFFICE W ACCORDANCE 
WITH RULE U$ PRINTED 
ON B ACK SIDE 0? FORM 

OPERATOR 
Texas-New Mexico Pipe Line Company 
REPORT 
OF 
TYPE OF 
FACILITY 

FIRE 

DRLG 
WBLL 

BRSAX 

PROD 
WELL 

ADDRESS 
P. O. Box 60Q2S, Sm Awelo, TX 76906 
SPILL 

TANK 
BTRY 

LEAK 
X 
PIPE 
LLNXX 

BLOWOUT 

GASO 
PLANT 

OTHER* 

TELEPHONE 
(913)947-9000 

OIL 
RFY 

OTHER" 

FACILITY NAME; 4" gathering llw. 
LOCATION OF FACILITY «£U &£fj, 
Qtr/Qtr Sec or Footage. SW/4SWW ' 1 * 

SEC. TWP. 
h t t t -

RCE. 
3fE 

COUNTY. 
Lea 

DISTANCE ADD DIRECTION FROM NEAREST 
TOWN OR PROMINENT LANDMARK 2 miles wcrt ofLovuigtaft 

DATE AND HOUR 
OF OCCURRENCE DnlmoTwi 
WAS IMMEDIATE 
NOTICE GIVEN? 

YiS NO 

DAT! AND HOUR 
OFPISCOVERY April 16,1997 4:0Q pjit 

NOTRE-
QTJTJtED X 

IF YES, 
TO WHOM Wayne Price 

BY 
WHOM B.D.Chaw^ftEpororf that o^hty may 
TYPE OF 
FLUID LOST 
DID ANY FLUIDS REACH 
a WATERCOURSE? 

YES 

be more than 10 barrels) 
DATE AND HOUR 
April 25.1997 fcOO a.m. 

QUANTITY 
OTT.OSS Unknown (*v»rM« below) 

VOLUME 
RECOVERED Kow 

NO 
X 

QUANTITY 

Df YES, DESCRIBE FULLY*" 

DESCRIBE CAUSE OF PROBLEM AND REMEDIAL ACTION TAKEN" 

Extcnial Corrosion. Leak successfully clamped eff. 

DESCRIBE AREA AFFECTED AND CLEANUP ACTION TAKEN" 

Approximately 1300 sq.ft. pasture \u4. Will remediate on-eiSo... 

DESCRIPTION 
OF AREA 
SURFACE 
CONDITION 

FARMING 

SANDY 

CRAZING-
X 

SANDYLOAM CLAY ROCKY •WET DRY 
X 

SNOW 

H a CONDITIONS PREVAJLING (TEMPERATURE, PRECIPITAIiON, ETC.)** 

75 dagras, dear 

I HEREBY CE8T1IY THAT THE INFORMATION ABOVE 

SIGNE1 

SPECD7Y 
State Corp. Commission 
Pipe line Division 

IflTRUE AND COMPLETE TOTBEBEST Of MY KWOWmKJB AND BELIEF 

DATE April 2S. 1997 
KBINTED NAME AND TITLE 
Fdvrir, tt Orioc. District Manager 

••ATTACH ADDITIONAL SHEETS ir ntCESSARY 
Hazardous Waste Section 
NM EirWrtumenttl Iraprov«ni«it DW-

TNM-97-04 BDC 
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WBENC: 237019 

Lubbock: T104704219-08-TX 
LELAP-02003 
Kansas E-10317 

Certifications 
HUB: 1752439743100-86536 
NCTRCA WFWB38444Y0909 

NELAP Certifications 
El Paso: T104704221-08-TX 

LELAP-02002 

DBE: VN 20657 

Midland: T104704392-08-TX 

Analytical and Quality Control Report 

Report Date: September 16, 2010 

Work Order: 10090707 

lllllljJIIINIIIIIiLlllllLIHi 
Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
243703 Post-Carbon water 2010-09-02 13:30 2010-09-03 

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 
TraceAnalysis, Inc. 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 



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

Standard Flags 
B - Tlie sample contains less than ten times the concentration found in the method blank. 

Page 2 of 28 



Case Narrative 

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-09-03 and assigned to work order 
10090707. Samples for work order 10090707 were received intact without headspace and at a temperature of 3.7 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date' Batch Date 
Ag, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Al, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
As, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Ba, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
BTEX S 8021B 62854 2010 09- 07 at 07 58 73276 2010 09- 07 at 07 58 
B, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Cd, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Co, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Cr, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Cu, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Fe, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Hg, Total S 7470A 62883 2010 09- 08 at 09 41 73330 2010 09- 08 at 14 11 
Mn, Total S 6010C 62910 2010- 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Mo, Total S 6010C 62910 2010- 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Ni, Total S 6010C 62910 2010- 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
PAH S 8270D 63094 2010 09- 09 at 15 00 73544 2010 09- 15 at 23 44 
Pb, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Se, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 
Zn, Total S 6010C 62910 2010 09- 09 at 08 12 73359 2010 09- 09 at 13 59 

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 
10090707 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 28 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
TNM 97-04 Townsend 

Page Number: 4 of 28 
Lovington, NM 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Al, Total 
73359 
62910 

Analytical Report 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Aluminum 0.533 mg/L 1 0.0500 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
B, Total 
73359 
62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flaa 
RL 

Result Units Dilution RL 
Total Boron 0.105 mg/L 1 0.0100 

Sample: 243703 - Post-Carbon 

Laboratory: Lubbock 
Analysis: BTEX 
QC Batch: 73276 
Prep Batch: 62854 

Analytical Method: 
Date Analyzed': 
Sample Preparation: 

S 8021B 
2010-09-07 
2010-09-07 

Prep Method: 
Analyzed By: 
Prepared By: 

S 5030B 
ER 
ER 

Parameter Flag 
RL 

Result Units Dilution RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.00100 
<0.00100 
<0.00100 
<0.00100 

mg/L 
mg/L 
mg/L 
mg/L 

1 
1 
1 
1 

0.00100 
0.00100 
0.00100 
0.00100 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0931 mg/L 
0.0977 mg/L 

1 
1 

0.100 93 
0.100 98 

78.4 - 113 
81.5 - 121 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
TNM 97-04 Townsend 

Page Number: 5 of 28 
Lovington, NM 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Co, Total 
73359 
62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Cobalt <0.00500 mg/L 1 0.00500 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Cu, Total 
73359 
62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Copper <0.00500 mg/L 1 0.00500 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Fe, Total 
73359 
62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter 

Total Iron 
Flag 

RL 
Result 
0.119 

Units 
mg/L 

Dilution RL 
0.0100 

Sample: 243703 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Mn, Total 
QC Batch: 73359 
Prep Batch: 62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Manganese 0.197 mg/L 1 0.00250 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
TNM 97-04 Townsend 

Page Number: 6 of 28 
Lovington, NM 

Sample: 243703 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Mo, Total 
QC Batch: 73359 
Prep Batch: 62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Molybdenum <0.0100 mg/L 1 0.0100 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 

Lubbock 
Ni, Total 
73359 

Prep Batch: 62910 

Parameter Flag 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

RL 
Result Units Dilution RL 

Total Nickel <0.00500 mg/L 1 0.00500 

Sample: 243703 - Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH Analytical Method: S 8270D Prep Method: S 3510C 
QC Batch: 73544 Date Analyzed: 2010-09-15 Analyzed By: MN 
Prep Batch: 63094 Sample Preparation: 2010-09-09 Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 

Naphthalene <0.000184 mg/L 0.922 0.000200 
2-Methylnaphthalene <0.000184 mg/L 0.922 0.000200 
1-Methylnaphthalene <0.000184 mg/L 0.922 0.000200 
Acenaphthylene <0.000184 mg/L 0.922 0.000200 
Acenaphthene <0.000184 mg/L 0.922 0.000200 
Dibenzofuran <0.000184 mg/L 0.922 0.000200 
Fluorene <0.000184 mg/L 0.922 0.000200 
Anthracene <0.000184 mg/L 0.922 0.000200 
Phenanthrene <0.000184 mg/L 0.922 0.000200 
Fluoranthene <0.000184 mg/L 0.922 0.000200 
Pyrene <0.000184 mg/L 0.922 0.000200 
Benzo(a)anthracene <0.000184 mg/L 0.922 0.000200 
Chrysene <0.000184 mg/L 0.922 0.000200 
Benzo(b)fluoranthene <0.000184 mg/L 0.922 0.000200 

continued ... 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
TNM 97-04 Townsend 

Page Number: 7 of 28 
Lovington, NM 

sample 243703 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(k)fluoranthene <0.000184 mg/L 0.922 0.000200 
Benzo(a)pyrene <0.000184 mg/L 0.922 0.000200 
Indeno(l,2,3-cd)pyrene <0.000184 mg/L 0.922 0.000200 
Dibenzo(a,h)anthracene <0.000184 mg/L 0.922 0.000200 
Benzo(g,h,i)perylene <0.000184 mg/L 0.922 0.000200 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0515 mg/L 0.922 0.0800 64 10 - 111 
2-Fluorobiphenyl 0.0569 mg/L 0.922 0.0800 71 10 - 92.7 
Terphenyl-dl4 0.0576 mg/L 0.922 0.0800- 72 35.9 - 107 

Sample: 243703 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Total 8 Metals 
QC Batch: 73330 
Prep Batch: 62883 
Laboratory: Lubbock 
Analysis: Total 8 Metals 
QC Batch: 73359 
Prep Batch: 62910 

Analytical Method: S 7470A 
Date Analyzed: 2010-09-08 
Sample Preparation: 2010-09-08 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

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

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Silver <0.00500 mg/L 1 0.00500 
Total Arsenic <0.0100 mg/L 1 0.0100 
Total Barium 0.171 mg/L 1 0.0100 
Total Cadmium <0.00500 mg/L 1 0.00500 
Total Chromium <0.00500 mg/L 1 0.00500 
Total Mercury- <0.000200 mg/L 1 0.000200 
Total Lead 0.00500 mg/L 1 0.00500 
Total Selenium <0.0200 mg/L 1 0.0200 

Sample: 243703 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Zn, Total 
73359 
62910 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-09 
Sample Preparation: 2010-09-09 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
T N M 97-04 Townsend 

Page Number: 8 of 28 
Lovington, NM 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Zinc 0.0100 mg/L 1 0.00500 

Method Blank (1) QC Batch: 73276 

QC Batch: 73276 
Prep Batch: 62854 

Date Analyzed: 2010-09-07 
QC Preparation: 2010-09-07 

Analyzed By: ER 
Prepared By: ER 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000371 
<0.000400 
<0.000430 
<0.000379 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike Percent Recovery 

Amount Recovery Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0983 mg/L 1 
0.104 mg/L 1 

0.100 
0.100 

98 78.4 - 113 
104 81.5 - 121 

Method Blank (1) QC Batch: 73330 

QC Batch: 73330 
Prep Batch: 62883 

Date Analyzed: 2010-09-08 
QC Preparation: 2010-09-08 

Analyzed By: TP 
Prepared By: TP 

Parameter Flag 
MDL 

Result Units RL 
Total Mercury <0.0000388 mg/L 0.0002 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Aluminum <0.00404 mg/L 0.05 



Report Date: September 16, 2010 
TNM 97-04 

Work Order: 10090707 
TNM 97-04 Townsend 

Page Number: 9 of 28 
Lovington, NM 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Boron <0.00146 mg/L • 0.01 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Parameter Flag 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

MDL 
Result Units 

Analyzed By: 
Prepared By: 

RR 
KV 

RL 
Total Cobalt <0.00247 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Parameter Flag 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

MDL 
Result Units 

Analyzed By: 
Prepared By: 

RR 
KV 

RL 

Total Copper <0.00205 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 
QC Preparation: 

2010-09-09 
2010-09-09 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 

Total Iron <0.00300 mg/L 0.01 

M e t h o d Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: RR 
Prepared By: KV 
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Parameter Flag 
MDL 

Result Units 
• 

RL 
Total Manganese <0.00170 mg/L 0.0025 

Method Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Molybdenum <0.00356 mg/L 0.01 

Method Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Nickel <0.00274 mg/L 0.005 

Method Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Zinc <0.00204 mg/L 0.005 

Method Blank (1) QC Batch: 73359 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Silver 
Total Arsenic 
Total Barium 
Total Cadmium 

<0.00131 
<0.00540 
<0.00730 
<0.00209 

mg/L 
mg/L 
mg/L 
mg/L 

0.005 
0.01 
0.01 
0.005 

continued ... 
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method blank continued .. . 
MDL 

Parameter Flag Result Units RL 
Total Chromium <0.000873 mg/L 0.005 
Total Lead <0.00494 mg/L 0.005 
Total Selenium <0.0140 mg/L 0.02 

M e t h o d Blank (1) QC Batch: 73544 

QC Batch: 73544 Date Analyzed: 2010-09-15 Analyzed By: MN 
Prep Batch: 63094 QC Preparation: 2010-09-09 Prepared By: MN 

MDL 
Parameter Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0243 mg/L 1 0.0800 30 10 - 111 
2-Fluorobiphenyl 0.0270 mg/L 1 0.0800 34 10 - 92.7 
Terphenyl-d 14 0.0385 mg/L 1 0.0800 48 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 73276 Date Analyzed: 2010-09-07 Analyzed By: ER 
Prep Batch: 62854 QC Preparation : 2010-09-07 Prepared By: ER 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0985 mg/L 1 0.100 <0.000371 98 79.8 - 112 
Toluene 0.0984 mg/L 1 0.100 <0.000400 98 76.9 - 116 
Ethylbenzene 0.0980 mg/L 1 0.100 <0.000430 98 78.1 - 116 
Xylene 0.292 mg/L 1 0.300 <0.000379 97 80.1 - 113 

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 0.0984 mg/L 1 0.100 <0.000371 98 79.8 - 112 0 20 
Toluene 0.0985 mg/L 1 0.100 <0.000400 98 76.9 - 116 0 20 
Ethylbenzene 0.0986 mg/L 1 0.100 <0.000430 99 78.1 - 116 1 20 
Xylene 0.294 mg/L 1 0.300 <0.000379 98 80.1 - 113 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 
Trifluorotoluene (TFT) 0.0933 0.0967 mg/L 1 0.100 93 97 75.8 - 111 
4-Bromofluorobenzene (4-BFB) 0.0923 0.0968 mg/L 1 0.100 92 • 97 71.9 - 111 

Laboratory Control Spike (LCS-1) 

QC Batch: 73330 Date Analyzed: 2010-09-08 Analyzed By: TP 
Prep Batch: 62883 QC Preparation: 2010-09-08 Prepared By: TP 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Mercury- 0.00413 mg/L 1 0.00400 <0.0000388 103 91.4 - 111 

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 
Total Mercury- 0.00404 mg/L 1 0.00400 <0.0000388 101 91.4 - 111 2 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: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 

Total Aluminum 1.05 mg/L 1 1.00 <0.00404 105 85 - 115 
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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 
Total Aluminum 1.04 mg/L 1 1.00 <0.00404 104 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: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Boron 0.0490 mg/L 1 0.0500 <0.00146 98 85 - 115 

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

Param 
LCSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Boron 0.0500 mg/L 1 0.0500 <0.00146 100 85 - 115 2 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: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.252 mg/L 1 . 0.250 <0.00247 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 
Total Cobalt 0.251 mg/L 1 0.250 <0.00247 100 85 - 115 0 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: 73359 
Prep Batch: 62910 

Date Analyzed: 
QC Preparation: 

2010-09-09 
2010-09-09 

Analyzed By: RR 
Prepared By: KV 
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Param 
LCS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Total Copper 0.131 mg/L 1 0.125 <0.00205 105 

Param 
LCSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit 

85 - 115 

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

RPD 
RPD 
Limit 

Total Copper 0.131 mg/L 1 0.125 <0.00205 105. 85 - 115 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: 73359 
Prep Batch: 62910 

Date Analyzed: 
QC Preparation: 

2010-09-09 
2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Iron 0.508 mg/L 1 0.500 <0.00300 102 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 
Total Iron 0.510 mg/L 1 0.500 <0.00300 102 85 - 115 0 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: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

LCS Spike Matrix Rec. 
Param . Result Units D i l Amount Result Rec. Limit 
Total Manganese 0.253 mg/L 1 0.250 <0.00170 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 
Total Manganese 0.252 mg/L 1 0.250 <0.00170 101 85 - 115 0 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: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: RR 
Prepared By: KV 
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Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Molybdenum 0.540 mg/L 1 0.500 <0.00356 108 85 - 115 

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

Param 
LCSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Molybdenum 0.540 mg/L 1 0.500 <0.00356 108 85 - 115 0 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: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: RR 
Prepared By: KV 

Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec 
Rec. 

Limit 
Total Nickel 0.242 mg/L 1 0.250 <0.00274 97 85 - 115 

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

Param 
LCSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Nickel 0.242 mg/L 1 0.250 <0.00274 97 85 - 115 0 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: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

Param 
LCS 

Result Units Dil. 
Spike Matrix 

Amount Result Rec. 
Rec. 

Limit 
Total Zinc 0.244 mg/L 1 0.250 <0.00204 98 85 - 115 

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

Param 
LCSD Spike 
Result Units Dil. Amount 

Matrix Rec. 
Result Rec. Limit RPD 

RPD 
Limit 

Total Zinc 0.232 mg/L 1 0.250 <0.00204 93 85 - 115 5 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: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver 0.126 mg/L 1 0.125 <0.00131 101 85 - 115 
Total Arsenic 0.494 mg/L 1 0.500 <0.00540 99 85 - 115 
Total Barium 1.03 mg/L 1 1.00 <0.00730 103 85 - 115 
Total Cadmium 0.250 mg/L 1 0.250 <0.00209 100 85 - 115 
Total Chromium 0.0980 mg/L 1 0.100 <0.000873 98 85 - 115 
Total Lead 0.490 mg/L 1 0.500 <0.00494 98 85 - 115 
Total Selenium 0.441 mg/L 1 0.500 <0.0140 88 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 
Total Silver 0.127 mg/L 1 0.125 <0.00131 102 85 - 115 1 20 
Total Arsenic 0.489 mg/L 1 0.500 <0.00540 98 85 - 115 1 20 
Total Barium 1.03 mg/L 1 1.00 <0.00730 103 85 - 115 0 20 
Total Cadmium 0.251 mg/L 1 0.250 <0.00209 100 85 - 115 0 20 
Total Chromium 0.0960 mg/L 1 0.100 <0.000873 96 85 - 115 2 20 
Total Lead 0.490 im; r /L 1 0.500 <0.00494 98 85 - 115 0 20 
Total Selenium 0.445 mj r /L 1 0.500 <0.0140 89 85 - 115 1 20 

Percent recovery is based on the spike result. RPD is based on the spik< 5 and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 73544 Date Analyzed: 2010-09-15 Analyzed By. MN 
Prep Batch: 63094 QC Preparation 2010-09-09 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0600 mg/L 1 0.0800 <0.0000784 75 32.2 - 80.3 
2-Methylnaphthalene 0.0666 mg/L 1 0.0800 <0.0000747 83 34.8 - 87 
1-Methylnaphthalene 0.0706 mg/L 1 0.0800 <0.0000575 88 36.9 - 89.6 
Acenaphthylene 0.0684 mg/L 1 0.0800 <0.0000963 86 35 - 93.2 
Acenaphthene 0.0673 mg/L 1 0.0800 <0.0000617 84 35.8 - 92.9 
Dibenzofuran 0.0532 mg/L 1 0.0800 <0.0000952 66 35.3 - 85.1 
Fluorene 0.0726 mg/L 1 0.0800 <0.000134 91 43.4 - 101 
Anthracene 0.0573 mg/L 1 0.0800 <0.000441 72 44.8 - 92.4 
Phenanthrene 0.0661 mg/L 1 0.0800 <0.000435 83 44 - 93.7 
Fluoranthene 0.0734 mg/L 1 0.0800 <0.000476 92 52.7 - 104 
Pyrene 0.0631 mg/L 1 0.0800 <0.000590 . 79 42.2 - 93.8 
Benzo(a)anthracene 0.0584 mg/L 1 0.0800 <0.000118 73 40.4 - 91.9 
Chrysene 1 0.0877 mg/L 1 0.0800 <0.0000766 110 44.4 - 107 

Benzo(b)fluoranthene 0.0376 mg/L 1 0.0800 <0.000146 47 34.8 - 105 
Benzo(k)fiuoranthene 0.0507 mg/L 1 0.0800 <0.000141 63 50.2 - 158 

continued ... 

'Spike analyte out of control limits. Results biased high. • 
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control spikes continued . . . 

Param 
LCS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Benzo(a)pyrene 0.0504 mg/L 1 0.0800 <0.000132 63 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0488 mg/L 1 0.0800 <0.0000702 61 43.2 - 115 
Dibenzo(a,h)anthracene 0.0702 mg/L 1 0.0800 <0.0000534 88 43.9 - 115 
Benzo(g,h,i)perylene 0.0451 mg/L 1 0.0800 <0.0000473 56 45.1 - 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 
Naphthalene 0.0662 mg/L 1 0.0800 <0.0000784 83 32.2 - 80.3 10 20 
2-Methylnaphthalene 3 0.0746 mg/L 1 0.0800 <0.0000747 93 34.8 - 87 11 20 
1-Methylnaphthalene 4 0.0775 mg/L 1 0.0800 <0.0000575 97 36.9 - 89.6 9 20 
Acenaphthylene 5 0.0762 mg/L 1 0.0800 <0.0000963 95 35- 93.2 11 20 
Acenaphthene 0.0740 mg/L 1 0.0800 <0.0000617 92 35.8 - 92.9 10 20 
Dibenzofuran 0.0586 mg/L 1 0.0800 <0.0000952 73 35.3 - 85.1 10 20 
Fluorene 0.0794 mg/L 1 0.0800 <0.000134 99 43.4 - 101 9 20 
Anthracene 6 0.0705 mg/L 1 0.0800 <0.000441 88 44.8 - 92.4 21 20 
Phenanthrene 0.0744 mg/L 1 0.0800 <0.000435 93 44 - 93.7 12 20 
Fluoranthene 7 0.0920 mg/L 1 0.0800 <0.000476 115 52.7 - 104 22 20 
Pyrene 0.0612 mg/L 1 0.0800 <0.000590 76 42.2 - 93.8 3 20 
Benzo (a) anthracene 0.0638 mg/L 1 0.0800 <0.000118 80 40.4 - 91.9 9 20 
Chrysene 8 0.0876 mg/L 1 0.0800 <0.0000766 110 44.4 - 107 0 20 
Benzo(b)fluoranthene 9 0.0510 mg/L 1 0.0800 <0.000146 64 34.8 - 105 30 20 
Benzo(k)fluoranthene 10 0.0710 mg/L 1 0.0800 <0.000141 89 50.2 - 158 33 20 
Benzo(a)pyrene 0.0589 mg/L 1 0.0800 <0.000132 74 51.3 - 151 16 20 
Indeno(l,2,3-cd)pyrene 11 0.0600 mg/L 1 0.0800 <0.0000702 75 43.2 - 115 21 20 
Dibenzo(a,h)anthracene 12 0.0864 mg/L 1 0.0800 <0.0000534 108 43.9 - 115 21 20 
Benzo(g,h,i)perylene 13 0.0574 mg/L 1 0.0800 <0.0000473 72 45.1 - 115 24 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 
Nitrobenzene-d5 0.0607 0.0650 mg/L 1 0.0800 76 81 10 - 111 
2-Fluorobiphenyl 0.0602 0.0665 mg/L 1 0.0800 75 83 10-92.7 
Terphenyl-d 14 0.0617 0.0578 mg/L 1 0.0800 77 72 35.9 - 107 

2LCSD analyte out of range. LCS/LCSD lias a RPD within limits. Therfore, LCS shows extraction occured properly. 
3LCSD analyte out of range. LCS/LCSD has a RPD within limits. Therfore, LCS shows extraction occured properly. 
4LCSD analyte out of range. LCS/LCSD has a RPD within limits. Therfore, LCS shows extraction occured properly. 
5LCSD analyte out of range.' LCS/LCSD has a RPD within limits. Therfore, LCS shows extraction occured properly. 
6RPD outside RPD control limits. Analyte not detected in samples. 
7Spike analyte recovery and RPD out of control limits. Results biased high. 
8Spike analyte recovery out of control limits. Results biased high. • 
9RPD outside RPD control limits. Analyte not detected in samples. 

1 0 RPD outside RPD control limits. Analyte not delected in samples. 
U R P D outside RPD control limits. Analyte not detected in samples. 
1 2 RPD outside RPD control limits. Analyte not detected in samples. 
1 3 RPD outside RPD control limits. Analyte not detected in samples. 
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M a t r i x Spike (MS-1) Spiked Sample: 243638 

QC Batch: 73276 Date Analyzed: 2010-09-07 Analyzed By: ER 
Prep Batch: 62854 QC Preparation: 2010-09-07 Prepared By: ER 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0352 mg/L 1 0.100 0.0009 34 29.6 - 139 
Toluene 14 0.0342 mg/L 1 0.100 0.0011 33 44.3 - 131 
Ethylbenzene 15 0.0338 mg/L 1 0.100 <0.000430 34 43.8 - 131 
Xylene 16 0.105 mg/L 1 0.300 0.0043 34 48.8 - 126 

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 17 0.0541 mg/L 1 0.100 0.0009 53 29.6 - 139 42 20 
Toluene 18 0.0531 m ,g/L 1 0.100 0.0011 52 44.3 - 131 43 20 
Ethylbenzene 19 0.0526 m ig/L 1 0.100 <0.000430 53 43.8 - 131 44 20 
Xylene 20 0.161 m ,g/L 1 0.300 0.0043 52 48.8 - 126 42 20 

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

MS MSD Spik e MS MSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0988 0.0923 mg/L 1 0.1 99 92 73.9 - 118 
4-Bromofluorobenzene (4-BFB) 0.101 0.0953 mg/L 1 0.1 101 95 73.8 - 116 

M a t r i x Spike (MS-1) Spiked Sample: 243703 

QC Batch: 73330 Date Analyzed: 
Prep Batch: 62883 QC Preparation 

2010-09-08 Analyzed By: TP 
2010-09-08 Prepared By: TP 

Param 
MS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Total Mercury 0.00384 mg/L 1 0.00400 <0.0000388 96 75 - 122 

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

Param 
MSD 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Total Mercury 0.00389 mg/L 1 0.00400 <0.0000388 97 75 - 122 20 

1 4 Matrix spike recovery out, of control limits. Use LCS/LCSD to demonstrate analysis is under control. 
1 5 Matrix spike recovery out of control limits. Use LCS/LCSD to demonstrate analysis is under control. 
1 6 Matrix spike recovery out of control limits. Use LCS/LCSD to demonstrate analysis is under control. 
1 7 MS/MSD RPD out of RPD Limits. Use LCS/LCSD lo demonstrate analysis is under control. 
l 8 MS/MSD RPD out of RPD Limits. Use LCS/LCSD to demonstrate analysis is under control. 
1 9MS/MSD RPD out of RPD Limits. Use LCS/LCSD to demonstrate analysis is under control. 
2 0 MS/MSD RPD out of RPD Limits. Use LCS/LCSD to demonstrate analysis is under control. 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Aluminum 0.875 mg/L 1 1.00 <0.00404 88 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Aluminum 0.963 mg/L 1 1.00 <0.00404 96 75 - 125 10 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Boron 0.0490 mg/L 1 0.0500 <0.00146 98 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Boron 0.0480 mg/L 1 0.0500 <0.00146 96 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.236~ mg/L^ I O250 <0.00247 94 75 - 125 

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 
Total Cobalt 0.238 mg/L 1 0.250 <0.00247 95 75 - 125 1 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: 243830 

QC Batch: 73359 
Prep Batch: 62910 

Date Analyzed: 2010-09-09 
QC Preparation: 2010-09-09 

Analyzed By-
Prepared By: 

: RR 
KV 

Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Copper 0.126 mg/L 1 0.125 <0.00205 101 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result. Rec. Limit RPD Limit 
Total Copper 0.129 mg/L 1 0.125 <0.00205 103 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 
Prep Batch: 62910 QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

RR 
KV 

MS ' Spike Matrix 
Param Result Units Dil. Amount Result Rec. 

Rec. 
Limit 

Total Iron 0.507 mg/L 1 0.500 <0.00300 101 75 - 125 

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

MSD Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Iron 0.507 mg/L 1 0.500 <0.00300 101 75 - 125 0 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 
Prep Batch: 62910 QC Preparation: 2010-09-09 

Analyzed By: 
Prepared By: 

: RR 
KV 

continued . . . 
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matrix spikes continued .. . 
MS Spike Matrix Rec. 

Param Result Units Dil. Amount Result Rec. Limit 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Manganese 0.242 mg/L 1 0.250 <0.00170 97 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Manganese 0.246 mg/L 1 0.250 <0.00170 98 75 - 125 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: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result . Units Dil. Amount Result Rec. Limit 
Total Molybdenum 0.498 mg/L 1 0.500 <0.00356 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Molybdenum 0.505 mg/L 1 0.500 <0.00356 101 75 - 125 1 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: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Nickel 0.239 mg/L 1 0.250 <0.00274 96 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit. 
Total Nickel 0.242 mg/L 1 0.250 <0.00274 97 75 - 125 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Zinc 0.234 mg/L 1 0.250 <0.00204 94 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Zinc 0.234 mg/L 1 0.250 <0.00204 94 75 - 125 0 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243830 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
Prep Batch: 62910 QC Preparation: 2010-09-09 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver 0.126 mg/L 1 0.125 <0.00131 101 75 - 125 
Total Arsenic 0.499 mg/L 1 0.500 <0.00540 100 75 - 125 
Total Barium 0.982 mg/L 1 1.00 <0.00730 98 75 - 125 
Total Cadmium 0.232 mg/L 1 0.250 <0.00209 93 75 - 125 
Total Chromium 0.0910 mg/L 1 0.100 <0.000873 91 75 - 125 
Total Lead 0.454 mg/L 1 0.500 0.01 89 75 - 125 
Total Selenium 0.448 mg/L 1 0.500 <0.0140 90 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Silver 0.125 mg/L 1 0.125 <0.00131 100 75 - 125 1 20 
Total Arsenic 0.507 mg/L 1 0.500 <0.00540 101 75 - 125 2 20 
Total Barium 0.984 mg/L 1 1.00 <0.00730 98 75 - 125. 0 20 
Total Cadmium 0.238 mg/L 1 0.250 <0.00209 95 75 - 125 3 20 
Total Chromium 0.0900 mg/L 1 0.100 <0.000873 90 75 - 125 1 20 
Total Lead 0.454 mg/L 1 0.500 0.01 89 75 - 125 0 20 
Total Selenium 0.441 mg/L 1 0.500 <0.0140 88 75 - 125 2 20 

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

Standard (CCV-2) 

QC Batch: 73276 Date Analyzed: 2010-09-07 Analyzed By: ER 
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CCVs . CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0945 94 80 - 120 2010-09-07 
Toluene mg/L 0.100 0.0938 94 80 - 120 2010-09-07 
Ethylbenzene mg/L 0.100 0.0931 93 80 - 120 2010-09-07 
Xylene mg/L 0.300 0.280 93 80 - 120 2010-09-07 

Standard ( C C V - 3 ) 

QC Batch: 73276 Date Analyzed: 2010-09-07 Analyzed By: ER 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0959 96 80 - 120 2010-09-07 
Toluene mg/L 0.100 0.0946 95 80 -120 2010-09-07 
Ethylbenzene mg/L 0.100 0.0939 94 80 - 120 2010-09-07 
Xylene mg/L 0.300 0.281 94 80 - 120 2010-09-07 

Standard ( C C V - 1 ) 

QC Batch: 73330 Date Analyzed: 2010-09-08 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. . Cone. Recovery Limits Analyzed 
Total Mercury- mg/L 0.00500 0.00511 ' 102 90 - 110 2010-09-08 

Standard (CCV-2) 

QC Batch: 73330 Date Analyzed: 2010-09-08 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent . Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg/L 0.00500 0.00512 102 90 - 110 2010-09-08 

Standard (ICV-1) 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
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ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units ' Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 1.03 103 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 

Param Flag 

Date Analyzed: 2010-09-09 

Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Boron mg/L 1.00 1.02 102 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Cobalt mg/L 1.00 1.05 105 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Copper mg/L 1.00 1.01 101 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 

Param Flae Units 

Date Analyzed: 2010-09-09 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery Date 

Limits Analyzed 
Total Iron mg/L 1.00 1.02 102 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
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ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Manganese mg/L 1.00 1.05 105 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 Date Analyzed: : 2010-09-09 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Molybdenum mg/L 1.00 1.03 103 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 Date Analyzed: : 2010-09-09 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Nickel mg/L 1.00 1.06 106 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 Date Analyzed : 2010-09-09 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L 1.00 1.03 103 90 - 110 2010-09-09 

Standard ( ICV-1) 

QC Batch: 73359 Date Analyzed : 2010-09-09 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver ' mg/L 0.250 0.249 100 90 - 110 2010-09-09 
Total Arsenic mg/L 2.00 2.02 101 95 - 105 2010-09-09 
Total Barium mg/L 1.00 1.04 104 90 - 110 2010-09-09 
Total Cadmium mg/L 1.00 1.04 104 90 - 110 2010-09-09 
Total Chromium mg/L 1.00 1.05 105 90 - 110 2010-09-09 
Total Lead mg/L 1.00 0.989 99 90 - 110 2010-09-09 

continued ... 
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standard continued 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Selenium mg/L 1.00 0.986 99 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Aluminum mg/L 1.00 1.02 102 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Boron mg/L 1.00 0.993 99 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Cobalt mg/L 1.00 1.00 100 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

' Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Copper mg/L 1.00 1.01 101 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Iron mg/L 1.00 1.04 104 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Manganese mg/L 1.00 1.01 101 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param 

Date Analyzed: 2010-09-09 

Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Molybdenum mg/L 1.00 0.983 98 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Nickel mg/L 1.00 0.979 98 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 

Param Flag Units 

Date Analyzed: 2010-09-09 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery Date 

Limits Analyzed 
Total Zinc 1.00 0.978 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73359 Date Analyzed: 2010-09-09 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag- Units Cone. Cone. Recovery Limits Analyzed 
Total Silver- mg/L 0.125 0.126 101 90 - 110 2010-09-09 
Total Arsenic mg/L 1.00 0.953 95 90 - 110 2010-09-09 
Total Barium mg/L 1.00 1.00 100 90 - 110 2010-09-09 
Total Cadmium mg/L 1.00 0.968 97 90 - 110 2010-09-09 
Total Chromium mg/L 1.00 0.997 100 90 - 110 2010-09-09 
Total Lead mg/L 1.00 1.00 100 90 - 110 2010-09-09 
Total Selenium mg/L 1.00 0.956 96 90 - 110 2010-09-09 

Standard ( C C V - 1 ) 

QC Batch: 73544 Date Analyzed: 2010-09-15 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 58.4 97 80 - 120 2010-09-15 
2-Methylnaphthalene mg/L 60.0 61.9 103 80 - 120 2010-09-15 
1-Methylnaphthalene mg/L 60.0 61.7 103 80 - 120 2010-09-15 
Acenaphthylene mg/L 60.0 56.5 94 80 - 120 2010-09-15 
Acenaphthene mg/L 60.0 57.0 95 80 - 120 2010-09-15 
Dibenzofuran mg/L 60.0 60.8 101 80 - 120 2010-09-15 
Fluorene mg/L 60.0 61.6 103 80 - 120 2010-09-15 
Anthracene mg/L 60.0 52.7 88 80 - 120 2010-09-15 
Phenanthrene mg/L 60.0 56.9 95 80 - 120 2010-09-15 
Fluoranthene mg/L 60.0 54.5 91 80 - 120 2010-09-15 
Pyrene • mg/L 60.0 62.3 104 80 - 120 2010-09-15 
Benzo(a)anthracene mg/L 60.0 53.3 89 80 - 120 2010-09-15 
Chrysene mg/L 60.0 68.0 113 80 - 120 2010-09-15 
Benzo(b)fluoranthene mg/L 60.0 51.8 86 80 - 120 2010-09-15 
Benzo(k)fluoranthene mg/L 60.0 67.2 112 80 - 120 2010-09-15 
Benzo(a)pyrene mg/L 60.0 60.8 101 80 - 120 2010-09-15 
Indeno(l,2,3-cd)pyrene mg/L 60.0 56.3 94 80 - 120 2010-09-15 
Dibenzo(a,h)anthracene mg/L 60.0 57.3 96 80 - 120 2010-09-15 
Benzo(g,h,i)perylene mg/L 60.0 59.5 99 80 - 120 2010-09-15 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 61.9 mg/L 1 60.0 103 80 - 120 
2-Fluorobiphenyl 60.8' mg/L 1 60.0 101 80 - 120 
Terphenyl-d 14 63.3 mg/L 1 60.0 106 80 - 120 
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Certifications 
WBENC: 237019 HUB: 1752439743100-86536 DBE: VN 20657 

NCTRCA WFWB38444Y0909 

NELAP Certifications 
Lubbock: T104704219-08-TX El Paso: T104704221-08-TX Midland: T104704392-08-TX 

LELAP-02003 LELAP-02002 
Kansas E-l0317 

Analytical and Quality Control Report 

Report Date: September 28, 2010 

Work Order: 10091008 

lllll]|lhlliyi]||liillN;l 
Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
243988 Post-Carbon water 2010-09-10 11:15 2010-09-10 

NOTE 
Work Order 10091008: HN03 bottle received with a pH above 2. Added HN03 in Lubbock lab. 

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 
TraceAnalysis, Inc. 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 



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

Standard Flags 
B - Tiie sample contains less than ten limes the concentration found in the method blank. 
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Case Narrative 

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-09-10 and assigned to work order 
10091008. Samples for work order 10091008 were received intact without headspace and at a temperature of 3.8 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
Ag, Total S 6010C 63010 2010 -09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Al, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
As, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Ba, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
BTEX S 8021B 62959 2010 09- 10 at 11 45 73407 2010 09- 10 at 12 49 
B, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Cd, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Co, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
Cr, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
Cu, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Fe, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
Hg, Total S 7470A 63181 2010 09- 20 at 14 02 73659 2010- 09- 20 at 16 20 
Mn, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
Mo, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Ni, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
PAH S 8270D 63356 2010 09- 17 at 15 00 73832 2010- 09- 26 at 13 25 
Pb, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 
Se, Total S 6010C 63010 2010 09- 14 at 08 53 73465 2010 09- 14 at 10 47 
Zn, Total S 6010C 63010 2010- 09- 14 at 08 53 73465 2010- 09- 14 at 10 47 

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 
10091008 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: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch; 
Prep Batch: 

Lubbock 
Al, Total 
73465 
63010 

Analytical Report 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Aluminum <0.0500 mg/L 1 0.0500 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
B, Total 
73465 
63010 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Boron 0.168 mg/L 0.0100 

Sample: 243988 - Post-Carbon 

Laboratory: Midland 
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5030B 
QC Batch: 73407 Date Analyzed: 2010-09-10 Analyzed By: AG 
Prep Batch: 62959 Sample Preparation: 2010-09-10 Prepared By: AG 

RL 
Parameter Flag Result Units Dilution RL 
Benzene <0.00100 mg/L 1 0.00100 
Toluene <0.00100 mg/L 1 0.00100 
Ethylbenzene <0.00100 mg/L 1 0.00100 
Xylene <0.00100 mg/L 1 0.00100 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.0975 mg/L 1 0.100 98 67.8 - 126 
4-Bromofluorobenzene (4-BFB) 0.0522 mg/L 1 0.100 52 51.1 - 128 
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Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 

Lubbock 
Co, Total 
73465 

Prep Batch: 63010 

Parameter Flag 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

RL 
Result Units 

Prep Method 
Analyzed By 
Prepared By 

Dilution 

S 3010A 
RR 
KV 

RL 
Total Cobalt <0.00500 mg/L 1 0.00500 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 

Lubbock 
Cu, Total 
73465 

Prep Batch: 63010 

Parameter Flag 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

RL 
Result Units 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Dilution RL 
Total Copper <0.00500 mg/L 1 0.00500 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Fe, Total 
73465 
63010 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter 
Total Iron 

Flag 
RL 

Result 
0.177 

Units 
mg/L 

Dilution RL 
0.0100 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Mn, Total 
73465 
63010 

Flag 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

RL 
Result Units Dilution RL 

Total Manganese 0.0910 mg/L 0.00500 
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Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Mo, Total 
73465 
63010 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Molybdenum <0.0500 mg/L 1- 0.0500 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Ni, Total 
73465 
63010 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Nickel <0.0100 mg/L 0.0100 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
PAH 
73832 
63356 

Analytical Method: S 8270D 
Date Analyzed:" 2010-09-26 
Sample Preparation: 2010-09-17 

Prep Method: S 3510C 
Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 

Naphthalene <0.000186 mg/L 0.93 0.000200 
2-Methylnaphthalene <0.000186 mg/L 0.93 0.000200 
1-Methylnaphthalene <0.000186 mg/L 0.93 0.000200 
Acenaphthylene <0.000186 mg/L 0.93 0.000200 
Acenaphthene <0.000186 mg/L 0.93 0.000200 
Dibenzofuran <0.000186 mg/L 0.93 0.000200 
Fluorene <0.000186 mg/L 0.93 0.000200 
Anthracene <0.000186 mg/L 0.93 0.000200 
Phenanthrene <0.000186 mg/L 0.93 0.000200 
Fluoranthene <0.000186 mg/L 0.93 0.000200 
Pyrene <0.000186 mg/L 0.93 0.000200 
Benzo(a)anthracene, <0.000186 mg/L 0.93 0.000200 
Chrysene <0.000186 mg/L 0.93 0.000200 
Benzo(b)fluoranthene <0.000186 mg/L 0.93 0.000200 

continued ... 
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sample 243988 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(k)fluoranthene <0.000186 mg/L 0.93 0.000200 
Benzo(a)pyrene <0.000186 mg/L 0.93 0.000200 
Indeno (1,2,3-cd)pyrene <0.000186 mg/L 0.93 0.000200 
Dibenzo(a,h)anthracene <0.000186 mg/L 0.93 0.000200 
Benzo(g,h,i)perylene <0.000186 mg/L 0.93 0.000200 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0203 mg/L 0.93 0.0800 25 10 - 111 
2-Fluorobiphenyl 0.0239 mg/L 0.93 0.0800 30 10- 92.7 
Terphenyl-dl4 0.0451 mg/L 0.93 0.0800 56 35.9 - 107 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 
Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Total 8 Metals 
73465 
63010 
Lubbock 
Total 8 Metals 
73659 
63181 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Analytical Method: S 7470A 
Date Analyzed: 2010-09-20 
Sample Preparation: 2010-09-20 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

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

Parameter Flag 
RL 

Result Units Dilution RL 

Total Silver <0.00500 mg/L 1 0.00500 
Total Arsenic <0.0100 mg/L 1 0.0100 
Total Barium 0.243 mg/L 1 0.0100 
Total Cadmium <0.00500 mg/L 1 0.00500 
Total Chromium <0.0100 mg/L 1 0.0100 
Total Mercury <0.000200 mg/L 1 0.000200 
Total Lead <0.00500 mg/L 1 0.00500 
Total Selenium <0.0200 mg/L 1 0.0200 

Sample: 243988 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Zn, Total 
73465 
63010 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-14 
Sample Preparation: 2010-09-14 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 
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Parameter Flag 
RL 

Result Units Dilution RL 
Total Zinc <0.00500 mg/L 1 0.00500 

Method Blank (1) QC Batch: 73407 

QC Batch: 73407 
Prep Batch: 62959 

Date Analyzed: 2010-09-10 
QC Preparation: 2010-09-10 

Analyzed By: AG 
Prepared By: AG 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000600 
<0.000600 
<0.000800 
<0.000767 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike 

Amount 
Percent Recovery 

Recovery Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0971 mg/L 1 
0.0541 mg/L . 1 

0.100 
0.100 

97 70.2 - 118 
54 47.3 - 116 

Method Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Aluminum <0.00982 mg/L 0.05 

Method Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Boron <0.00215 mg/L 0.01 
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M e t h o d Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 
QC Preparation: 

2010-09-14 
2010-09-14 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Cobalt <0.00258 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 
QC Preparation: 

2010-09-14 
2010-09-14 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Copper <0.00313 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 
QC Preparation: 

2010-09-14 
2010-09-14 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Iron <0.00273 mg/L 0.01 

M e t h o d Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Manganese <0.00423 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73465 

QC Batch: 73465 Date Analyzed: 
Prep Batch: 63010 QC Preparation: 

2010-09-14 Analyzed By: RR 
2010-09-14 " Prepared By: KV 
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Parameter Flag 
MDL 

Result Units RL 
Total Molybdenum <0.00164 mg/L 0.05 

Method Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Nickel <0.00593 mg/L 0.01 

Method Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By. RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result ' Units RL 
Total Zinc <0.00178 mg/L 0.005 

Method Blank (1) QC Batch: 73465 

QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Silver 
Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Selenium 

<0.000469 
<0.00465 
<0.00418 
<0.00232 
<0.00291 
<0.00303 
<0.00570 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.005 
0.01 
0.01 
0.005 
0.01 
0.005 
0.02 

Method Blank (1) QC Batch: 73659 

QC Batch: 73659 
Prep Batch: 63181 

Date Analyzed: 
QC Preparation: 

2010-09-20 
2010-09-20 

Analyzed By: TP 
Prepared By: TP 
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MDL 
Parameter Flag Result Units RL 
Total Mercury ~ ~ ~ ~ ~ <0.0000388 mg/L 0.0002 

M e t h o d Blank (1) QC Batch: 73832 

QC Batch: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63356 QC Preparation: 2010-09-17 Prepared By: MN 

MDL 
Parameter Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fiuoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0285 mg/L 1 0.0800 36 10 - 111 
2-Fluorobiphenyl 0.0281 mg/L 1 0.0800 35 10 - 92.7 
Terphenyl-dl4 0.0394 mg/L 1 0.0800 49 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 73407 Date Analyzed: 2010-09-10 Analyzed By: AG 
Prep Batch: 62959 QC Preparation: : 2010-09-10 Prepared By: AG 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0996 mg/L 1 0.100 <0.000600 100 82.9 - 118 
Toluene 0.0982 mg/L 1 0.100 <0.000600 98 82.7 - 117 
Ethylbenzene 0.0969 mg/L 1 0.100 <0.000800 97 78.8 - 116 
Xylene 0.284 mg/L 1 0.300 <0.000767 95 79.3 - 116 

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

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Benzene 0.105 mg/L 1 0.100 <0.000600 105 82.9 - 118 5 20 
Toluene 0.102 mg/L 1 0.100 <0.000600 102 82.7 - 117 4 20 
Ethylbenzene 0.101 mg/L 1 0.100 <0.000800 101 78.8 - 116 4 20 
Xylene 0.295 mg/L 1 0.300 <0.000767 98 79.3 - 116 4 20 

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

LCS LCSD Spik e LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0996 0.104 mg/L 1 0.100 100 104 67.3 - 113 
4-Bromofluorobenzene (4-BFB) 0.0865 i 0.0898 mg/L 1 0.100 86 90 68.2 - 134 

Laboratory Control Spike (LCS-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS 
Param Result Units 

Spike Matrix 
Dil. Amount Result Rec. 

Rec. 
Limit 

Total Aluminum 1.03 mg/L 1 1.00 <0.00982 103 85 - 115 

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

LCSD 
Param Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Aluminum 1.02 mg/L 1 1.00 <0.00982 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: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Boron 0.0490 mg/L 1 0.0500 <0.00215 98 85 - 115 
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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 
Total Boron 0.0510 mg/L 1 0.0500 <0.00215 102 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) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By- : RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.268 mg/L 1 0.250 <0.00258 107 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 
Total Cobalt 0.263 mg/L 1 0.250 <0.00258 105 85 - 115 2 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: 73465 Date Analyzed: 2010-09-14 Analyzed By- : RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Copper 0.127 mg/L 1 0.125 <0.00313 102 • 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 
Total Copper 0.128 mg/L 1 0.125 <0.00313 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: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Iron 0.502 mg/L 1 0.500 <0.00273 100 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 
Total Iron 0.501 mg/L 1 0.500 <0.00273 100 85 - 115 0 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: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Manganese 0.257 • mg/L 1 0.250 <0.00423 103 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 
Total Manganese 0.256 mg/L 1 0.250 <0.00423 102 85 - 115 0 20 

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

Laboratory Control Spiki e (LCS-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Molybdenum 0.520 mg/L 1 0.500 <0.00164 104 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 
Total Molybdenum 0.519 mg/L 1 0.500 <0.00164 104 85 - 115 0 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: 73465 
Prep Batch: 63010 

Date Analyzed: 
QC Preparation: 

2010-09-14 
2010-09-14 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Nickel 0.268 mg/L 1 0.250 <0.00593 107 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 
Total Nickel 0.264 mg/L 1 0.250 <0.00593 106 85 - 115 2 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: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Zinc 0.259 mg/L 1 0.250 <0.00178 104 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 
Total Zinc 0.253 mg/L 1 0.250 <0.00178 101 85 - 115 2 20 

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

Laboratory Control Spiki e (LCS-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver 0.135 mg/L 1 0.125 <0.000469 108 85 - 115 
Total Arsenic 0.534 mg/L 1 0.500 <0.00465 107 85 - 115 
Total Barium 1.05 mg/L 1 1.00 <0.00418 105 85 - 115 
Total Cadmium 0.271 mg/L 1 0.250 <0.00232 108 85 - 115 
Total Chromium 0.0910 mg/L 1 0.100 <0.00291 91 85 - 115 
Total Lead 0.543 mg/L 1 0.500 <0.00303 109 85 - 115 
Total Selenium 0.506 mg/L 1 0.500 <0.00570 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 
Total Silver 0.135 mg/L 1 0.125 <0.000469 108 85 - 115 0 20 

continued ... 
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control spikes continued ... 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Arsenic 0.524 mg/L 1 0.500 <0.00465 105 85 - 115 2 20 
Total Barium 1.01 mg/L 1 1.00 <0.00418 101 85 - 115 4 20 
Total Cadmium 0.270 mg/L 1 0.250 <0.00232 108 85 - 115 0 20 
Total Chromium 0.0880 mg/L 1 0.100 <0.00291 88 85 - 115 3 20 
Total Lead 0.536 mg/L 1 0.500 <0.00303 107 85 - 115 1 20 
Total Selenium 0.497 mg/L 1 0.500 <0:00570 99 85 - 115 2 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: 73659 Date Analyzed: 2010-09-20 Analyzed By: TP 
Prep Batch: 63181 QC Preparation: 2010-09-20 Prepared By: TP 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Mercury 0.00404 mg/L 1 0.00400 <0.0000388 101 91.4- 111 

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 
Total Mercury- 0.00405 mg/L 1 0.00400 <0.0000388 101 91.4 - I l l 0 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: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63356 QC Preparation: 2010-09-17 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0624 mg/L 1 0.0800 <0.0000784 78 32.2 - 80.3 
2-Methylnaphthalene 0.0647 mg/L 1 0.0800 <0.0000747 81 34.8 - 87 
1-Methylnaphthalene 0.0686 mg/L 1 0.0800 <0.0000575 86 36.9 - 89.6 
Acenaphthylene 0.0721 mg/L 1 0.0800 <0.0000963 90 35 - 93.2 
Acenaphthene 0.0725 mg/L 1 0.0800 <0.0000617 91 35.8 - 92.9 
Dibenzofuran 0.0525 mg/L 1 0.0800 <0.0000952 66 35.3 - 85.1 
Fluorene 0.0722 mg/L 1 0.0800 <0.000134 90 43.4 - 101 
Anthracene 0.0615 mg/L 1 0.0800 <0.000441 77 44.8 - 92.4 
Phenanthrene 0.0657 ' mg/L 1 0.0800 <0.000435 82 44 - 93.7 
Fluoranthene 0.0739 mg/L 1 0.0800 <0.000476 92 52.7 - 104 

Pyrene 0.0698 mg/L 1 0.0800 <0.000590 87 42.2 - 93.8 

continued . . . 
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control spikes continued . 
LCS Spike Matrix Rec. 

Param Result Units Dil. Amount Result Rec. Limit 
Benzo(a) anthracene 0.0565 mg/L 1 0.0800 <0.000118 71 40.4 - 91.9 
Chrysene 1 0.0954 mg/L 1 0.0800 <0.0000766 119 44.4 - 107 
Benzo(b)fluoranthene 0.0423 mg/L 1 0.0800 <0.000146 53 34.8 - 105 
Benzo(k)fluoranthene 0.0654 mg/L 1 0.0800 <0.000141 82 50.2 - 158 
Benzo(a)pyrene 0.0621 mg/L 1 0.0800 <0.000132 78 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0494 mg/L 1 0.0800 <0.0000702 62 43.2 - 115 
Dibenzo(a,h)anthracene 0.0696 mg/L 1 0.0800 <0.0000534 87 43.9- 115 
Benzo(g,h,i)perylene 0.0504 mg/L 1 0.0800 <0.0000473 63 45.1 - 115 

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

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Naphthalene 2 0.0689 mg/L 1 0.0800 <0.0000784 86 32.2 - 80.3 10 20 
2-Methylnaphthalene 0.0693 mg/L 1 0.0800 <0.0000747 87 34.8 - 87 7 20 
1-Methylnaphthalene 3 0.0743 mg/L 1 0.0800 <0.0000575 93 36.9 - 89.6 8 20 
Acenaphthylene 4 0.0792 mg/L 1 0.0800 <0.0000963 99 35 - 93.2 9 20 
Acenaphthene 5 0.0805 mg/L 1 0.0800 <0.0000617 101 35.8 - 92.9 10 20 
Dibenzofuran 0.0573 mg/L 1 0.0800 <0.0000952 72 35.3 - 85.1 9 20 
Fluorene 0.0770 mg/L 1 0.0800 <0.000134 96 43.4 - 101 6 20 
Anthracene 0.0681 mg/L 1 0.0800 <0.000441 85 44.8 - 92.4 10 20 
Phenanthrene 0.0735 mg/L 1 0.0800 <0.000435 92 44 - 93.7 11 20 
Fluoranthene 0.0732 mg/L 1 0.0800 <0.000476 92 52.7 - 104 1 20 
Pyrene 0.0673 mg/L 1 0.0800 <0.000590 84 42.2 - 93.8 4 20 
Benzo(a),anthracene 0.0579 mg/L 1 0.0800 <0.000118 72 40.4 - 91.9 2 20 
Chrysene 6 0.0964 mg/L 1 0.0800 <0.0000766 120 44.4 - 107 1 20 
Benzo(b)fluoranthene 0.0462 mg/L 1 0.0800 <0.000146 58 34.8 - 105 9 20 
Benzo(k)fluoranthene 0.0674 mg/L 1 0.0800 <0.000141 84 50.2 - 158 3 20 
Benzo(a)pyrene 0.0565 mg/L 1 0.0800 <0.000132 71 51.3 - 151 9 20 
Indeno (1,2,3-cd) pyrene 0.0497 mg/L 1 0.0800 <0.0000702 62 43.2 - 115 1 20 
Dibenzo(a,h)anthracene 0.0690 mg/L 1 0.0800 <0.0000534 86 43.9 - 115 1 20 
Benzo(g,h,i)perylene 0.0536 mg/L 1 0.0800 <0.0000473 67 45.1 - 115 6 20 

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

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Nitrobenzene-d5 0.0511 0.0525 mg/L 1 0.0800 64 66 10 - 111 
2-Fluorobiphenyl 0.0607 0.0673 mg/L 1 0.0800 76 84 10 - 92.7 
Terphenyl-d 14 0.0626 0.0605 mg/L 1 0.0800 78 76 35.9 - 107 

'Spike analyle oul of control limits. Results biased high. 
-Spike analyte out of control limits. Results biased high. 
3Spike analyle out of control limits. Results biased high. 
4Spike analyle out of control limits. Results biased high. 
5Spike analyle out of control limits. Results biased high. 
6Spike analyte out of control limits. Results biased high. 
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M a t r i x Spike (MS-1) Spiked Sample: 243988 

QC Batch: 73407 Date Analyzed: 2010-09-10 Analyzed By: AG 
Prep Batch: 62959 QC Preparation: 2010-09-10 Prepared By: AG 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0949 mg/L 1 0.100 <0.000600 95 77.9 - 114 
Toluene 0.0913 mg/L 1 0.100 <0.000600 91 78.3 - 111 
Ethylbenzene 0.0894 mg/L 1 0.100 <0.000800 89 75.3 - 110 
Xylene 0.266 mg/L 1 0.300 <0.000767 89 75.7 - 109 

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 0.0966 mg/L 1 0.100 <0.000600 97 77.9 - 114 2 20 
Toluene 0.0927 mg/L 1 0.100 <0.000600 93 78.3 - 111 2 20 
Ethylbenzene 0.0901 mg/L 1 0.100 <0.000800 90 75.3 - 110 1 20 
Xylene 0.267 mg/L 1 0.300 <0.000767 89 75.7 - 109 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) 0.0984 0.101 mg/L 1 0.1 98 101 68.3 - 107 
4-Bromofluorobenzene (4-BFB) 0.0854 0.0813 mg/L 1 0.1 85 81 60.1 - 135 

Matrix Spike (MS-1) Spiked Sample: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: : 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Aluminum 1.02 mg/L 1 1.00 <0.00982 102 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Aluminum 1.05 mg/L 1 1.00 <0.00982 105 75 - 125 •3 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation : 2010-09-14 Prepared By: KV 
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MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Boron 0.0470 mg/L 1 0.0500 <0.00215 94 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Boron 0.0480 mg/L 1 0.0500 <0.00215 96 75 - 125 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.250 mg/L 1 0.250 <0.00258 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Cobalt 0.255 mg/L 1 0.250 <0.00258 102 75 - 125 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Copper 0.125 mg/L 1 0.125 <0.00313 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Copper 0.124 mg/L 1 0.125 <0.00313 99 75 - 125 1 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: 243997 
QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 
QC Preparation: 

2010-09-14 
2010-09-14 

Analyzed By: RR 
Prepared By: KV 
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MS Spike Matrix Rec. 
Param Result Units Dil. Amount • Result Rec. Limit 
Total Iron 1.47 mg/L 1 0.500 1.03 88 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Iron 1.47 mg/L 1 0.500 1.03 88 75 - 125 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By : RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result • Units Dil . Amount Result Rec. Limit 
Total Manganese 0.254 mg/L 1 0.250 • <0.00423 102 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Manganese 0.262 mg/L 1 0.250 <0.00423 105 75 • • 125 3 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By : RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Molybdenum 0.518 mg/L 1 0.500 <0.00164 104 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Molybdenum 0.526 mg/L 1 0.500 <0.00164 105 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 243997 
QC Batch: 73465 
Prep Batch: 63010 

Date Analyzed: 2010-09-14 
QC Preparation: 2010-09-14 

Analyzed By: RR 
Prepared By: KV 
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MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Nickel 0.251 mg/L 1 0.250 <0.00593 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Nickel 0.246 mg/L 1 0.250 <0.00593 98 75 - 125 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Zinc 0.252 mg/L 1 0.250 <0.00178 101 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Zinc 0.257 mg/L 1 0.250 <0.00178 103 75 - 125 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: 243997 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
Prep Batch: 63010 QC Preparation: 2010-09-14 Prepared By: KV 

MS • Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver- 0.134 mg/L 1 0.125 <0.000469 107 75 - 125 
Total Arsenic 0.542 mg/L 1 0.500 <0.00465 108 75 - 125 
Total Barium 1.02 mg/L 1 1.00 <0.00418 ' 102 75 - 125 
Total Cadmium 0.256 mg/L 1 0.250 <0.00232 102 75 - 125 
Total Chromium 0.100 mg/L 1 0.100 <0.00291 100 75 - 125 
Total Lead 0.524 mg/L 1 0.500 <0.00303 105 75 - 125 
Total Selenium 0.503 mg/L 1 0.500 <0.00570 101 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Silver 0.138 mg/L 1 0.125 <0.000469 110 75 - 125 3 20 

continued ... 
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matrix spikes continued ... 
MSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Arsenic 0.534 mg/L 1 0.500 <0.00465 107 75 - 125 2 20 
Total Barium 1.06 mg/L 1 1.00 <0.00418 106 75 - 125 4 20 
Total Cadmium. 0.264 mg/L 1 0.250 <0.00232 106 75 - 125 3 20 
Total Chromium 0.101 mg/L 1 0.100 <0.00291 101 75 - 125 1 20 
Total Lead 0.532 mg/L 1 0.500 <0.00303 106 75 - 125 2 20 
Total Selenium 0.506 mg/L 1 0.500 <0.00570 101 75 - 125 1 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: 243988 

QC Batch: 73659 Date Analyzed: 2010-09-20 Analyzed By: TP 
Prep Batch: 63181 QC Preparatior : 2010-09-20 Prepared By: TP 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec Limit 
Total Mercury- 0.00381 mg/L 1 0.00400 <0.0000388 95 75 - 122 

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 
Total Mercury- 0.00378 mg/L 1 0.00400 <0.0000388 94 75 - 122 1 20 

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

Standard (CCV-1) 

QC Batch: 73407 Date Analyzed: 2010-09-10 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0951 95 80 - 120 2010-09-10 
Toluene mg/L 0.100 0.0931 93 80 - 120 2010-09-10 
Ethylbenzene mg/L 0.100 0.0892 89 80 - 120 2010-09-10 
Xylene mg/L 0.300 0.263 88 80 - 120 2010-09-10 

Standard (CCV-2) 

QC Batch: 73407 Date Analyzed: 2010-09-10 Analyzed By: AG 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.102 102 80 - 120 2010-09-10 
Toluene mg/L 0.100 0.0986 99 80 - 120 2010-09-10 
Ethylbenzene mg/L 0.100 0.0963 96 80 - 120 2010-09-10 
Xylene mg/L 0.300 0.281 94 80 - 120 2010-09-10 

Standard ( ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 1.02 102 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Boron mg/L 1.00 1.03 103 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Cobalt mg/L 1.00 1.00 100 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Copper mg/L 1.00 1.02 102 90 - 110 2010-09-14 
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Standard ( ICV-1) 

QC Batch: 73465 

Param Flae Units 

Date Analyzed: 2010-09-14 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Iron mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( ICV-1 ) 

QC Batch: 73465 

Param Flag Units 

Date Analyzed: 2010-09-14 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 

Total Manganese mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 

Param 

Date Analyzed: 2010-09-14 

Flae Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Molybdenum mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 

Param Flag Units 

Date Analyzed: 2010-09-14 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Nickel mg/L 1.00 1.02 102 90 - 110 2010-09-14 

Standard ( ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L LOO L02 ] 102 90 - 110 2010-09^lT 
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Standard (ICV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver mg/L 0.125 0.127 102 90 - 110 2010-09-14 
Total Arsenic mg/L 1.00 0.998 100 90 - 110 2010-09-14 
Total Barium mg/L 1.00 0.984 98 90 - 110 2010-09-14 
Total Cadmium mg/L 1.00 1.02 102 90 - 110 2010-09-14 
Total Chromium mg/L 1.00 1.00 100 90 - 110 2010-09-14 
Total Lead mg/L 1.00 1.02 102 90 - 110 2010-09-14 
Total Selenium mg/L 1.00 1.00 100 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 - Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Boron mg/L 1.00 0.983 98 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Cobalt mg/L 1.00 1.00 100 90 - 110 2010-09-14 

Standard (CCV-1) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 
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Param Flag Units 

CCVs CCVs 
True Found 
Cone. Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Copper mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

Param Flag Units 

CCVs CCVs 
True Found 
Cone. Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Iron mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

Param Flag Units 

CCVs CCVs 
True Found 
Cone. Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Manganese mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

Param Flag- Units 

CCVs CCVs 
True Found 
Cone. Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Molybdenum mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 

Param Flag Units 

CCVs CCVs 
True Found 
Cone. Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Nickel mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: 2010-09-14 Analyzed By: RR 



Report Date: September 28, 2010 
TNM 97-04 

Work Order: 10091008 
TNM 97-04 Townsend 

Page Number: 27 of 28 
Lovington, NM 

CCVs i CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L 1.00 1.01 101 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73465 Date Analyzed: : 2010-09-14 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver- mg/L 0.125 0.126 101 90 - 110 2010-09-14 
Total Arsenic mg/L 1.00 0.992 99 90 - 110 2010-09-14 
Total Barium mg/L 1.00 0.994 99 90 - 110 2010-09-14 
Total Cadmium mg/L 1.00 1.01 101 90 - 110 2010-09-14 
Total Chromium mg/L 1.00 0.992 99 90-110 2010-09-14 
Total Lead mg/L 1.00 1.02 102 90 - 110 2010-09-14 
Total Selenium mg/L 1.00 0.998 100 90 - 110 2010-09-14 

Standard ( C C V - 1 ) 

QC Batch: 73659 Date Analyzed : 2010-09-20 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury- mg/L 0.00500 0.00511 102 90 - 110 2010-09-20 

Standard ( C C V - 2 ) 

QC Batch: 73659 Date Analyzed : 2010-09-20 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg/L 0.00500 0.00504 101 90 - 110 2010-09-20 

Standard (CCV-1) 

QC Batch: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 60.2 100 80 - 120 2010-09-26 
2-Methylnaphthalene mg/L 60.0 60.9 102 80 - 120 2010-09-26 
1-Methylnaphthalene mg/L 60.0 60.5 101 80 - 120 2010-09-26 
Acenaphthylene mg/L 60.0 59.9 100 80 - 120 2010-09-26 
Acenaphthene mg/L 60.0 62.3 104 80 - 120 2010-09-26 
Dibenzofuran mg/L 60.0 59.3 99 80 - 120 2010-09-26 
Fluorene mg/L 60.0 61.3 102 80 - 120 2010-09-26 
Anthracene mg/L 60.0 55.2 92 80 - 120 2010-09-26 
Phenanthrene mg/L 60.0 56.6 94 80 - 120 2010-09-26 
Fluoranthene mg/L 60.0 53.8 90 80 - 120 2010-09-26 
Pyrene mg/L 60.0 60.9 102 80 - 120 2010-09-26 
Benzo(a)anthracene mg/L 60.0 48.2 80 80 - 120 2010-09-26 
Chrysene mg/L 60.0 65.1 108 80 - 120 2010-09-26 
Benzo(b)fluoranthene mg/L 60.0 50.2 84 80 - 120 2010-09-26 
Benzo(k)fluoranthene mg/L 60.0 68.5 114 80 - 120 2010-09-26 
Benzo(a)pyrene mg/L 60.0 67.1 112 80 - 120 2010-09-26 
Indeno(l,2,3-cd)pyrene mg/L 60.0 55.2 92 80 - 120 2010-09-26 
Dibenzo(a,h)anthracene mg/L 60.0 54.2 90 80 - 120 2010-09-26 
Benzo(g,h,i)perylene mg/L 60.0 58.0 97 80 - 120 2010-09-26 • 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery- Limit 
Nitrobenzene-d5 68.4 mg/L 1 60.0 114 80 - 120-
2-Fluorobiphenyl 60.4 mg/L 1 60.0 101 80 - 120 
Terphenyl-d 14 54.5 mg/L 1 60.0 91 80 - 120 
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WBENC: 237019 

Lubbock: T104704219-08-TX 
LELAP-02003 
Kansas E-10317 

Certifications 
HUB: 1752439743100-86536 
NCTRCA WFWB38444Y0909 

NELAP Certifications 
El Paso: T104704221-08-TX 

LELAP-02002 

DBE: VN 20657 

Midland: T104704392-08-TX 

Analytical and Quality Control Report 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Report Date: September 28, 2010 

Work Order: 10091705 

Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
244990 Post-Carbon water 2010-09-16 12:30 2010-09-17 

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 
TraceAnalysis, Inc. 



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

Standard Flags 
B - Tlie sample contains less than lea times the concentration found in the method blank. 
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Case Narrative 

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-09-17 and assigned to work order 
10091705. Samples for work order 10091705 were received intact without headspace and at a temperature of 3.7 C. 

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

Test Method 
Prep 
Batch 

Prep 
Date 

QC 
Batch 

Analysis 
Date 

Ag, Total S 6010C 63277 2010-09-23 at 08 18 73754 2010-09-23 at 10 18 
Al , Total S 6010C 63277 2010-09-23 at 08 18 73754 2010-09-23 at 10 18 
As, Total S 6010C 63277 2010-09-23 at 08 18 73754 2010-09-23 at 10 18 
Ba, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
BTEX S 8021B 63178 2010- 09-17 at 16 00 73660 2010-09-18 at 09 57 
B, Total S 6010C 63277 2010 09-23 at 08 18 73754 2010-09-23 at 10 18 
Cd, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Co, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Cr, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Cu, Total S 6010C 63277 2010 09-23 at 08 18 73754 2010-09-23 at 10 18 
Fe, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Hg, Total S 7470A 63300 2010- 09-24 at 08 43 73807 2010-09-24 at 13 22 
Mn, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Mo, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
Ni, Total S 6010C 63277 2010- 09-23 at 08 18 73754 2010-09-23 at 10 18 
PAH S 8270D 63356 2010 -09-17 at 15 00 73832 2010-09-26 at 13 25 
Pb, Total S 6010C 63277 2010 -09-23 at 08 18 73754 2010-09-23 at 10 18 
Se, Total S 6010C 63277 2010 -09-23 at 08 18 73754 2010-09-23 at 10 18 
Zn, Total S 6010C 63277 2010 -09-23 at 08 18 73754 2010-09-23 at 10 18 

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 
10091705 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: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Al , Total 
73754 
63277 

Flag 

Analytical Report 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

RL 
Result Units 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Dilution RL 
Total Aluminum 0.0570 mg/L 1 0.0500 

Sample: 244990 - Post-Carbon 

Laboratory: Lubbock 
Analysis: B, Total 
QC Batch: 73754 
Prep Batch: 63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Boron 0.216 mg/L 0.0100 

Sample: 244990 - Post-Carbon 

Laboratory: Midland 
Analysis: BTEX 
QC Batch: 73660 
Prep Batch: 63178 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8021B 
2010-09-18 
2010-09-17 

Prep Method: 
Analyzed By: 
Prepared By: 

S 5030B 
AG 
AG 

Parameter Flag 
RL 

Result Units Dilution RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.00100 
<0.00100 
<0.00100 
<0.00100 

mg/L 
mg/L 
mg/L 
mg/L 

1 
1 
1 
1 

0.00100 
0.00100 
0.00100 
0.00100 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery-

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0914 mg/L 
0.0593 mg/L 

1 
1 

0.100 91 
0.100 59 

67.8 - 126 
51.1 - 128 
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Sample: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Co, Total 
73754 
63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Cobalt <0.00500 mg/L 0.00500 

Sample: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Cu, Total 
73754 
63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Copper 0.00500 mg/L 0.00500 

Sample: 244990 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Fe, Total 
QC Batch: 73754 
Prep Batch: 63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Iron 0.0440 mg/L 1 0.0100 

Sample: 244990 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Mn, Total 
QC Batch: 73754 
Prep Batch: 63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Manganese 0.101 mg/L 0.00500 
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Sample: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Mo, Total 
73754 
63277 

Flag 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

RL 
Result Units Dilution RL 

Total Molybdenum <0.0500 mg/L 1 0.0500 

Sample: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Ni, Total 
73754 
63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Nickel <0.0100 mg/L 1 0.0100 

Sample: 244990 - Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH Analytical Method: S 8270D Prep Method: S 3510C 
QC Batch: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63356 Sample Preparation: 2010-09-17 Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 

Naphthalene <0.000200 mg/L 1 0.000200 
2-Methylnaphthalene <0.000200 mg/L 1 0.000200 
1-Methylnaphthalene <0.000200 mg/L 1 0.000200 
Acenaphthylene <0.000200 mg/L 1 0.000200 
Acenaphthene <0.000200 mg/L 1 0.000200 
Dibenzofuran <0.000200 mg/L 1 0.000200 
Fluorene <0.000200 mg/L 1 0.000200 
Anthracene <0.000200 mg/L 1 0.000200 
Phenanthrene <0.000200 mg/L 1 0.000200 
Fluoranthene <0.000200 mg/L 1 0.000200 
Pyrene <0.000200 mg/L 1 0.000200 
Benzo(a)anthracene <0.000200 mg/L 1 0.000200 
Chrysene <0.000200 mg/L 1 0.000200 
Benzo (b)fluoranthene <0.000200 mg/L 1 0.000200 

continued . .. 
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sample 244990 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(k)fluoranthene <0.000200 mg/L 1 0.000200 
Benzo(a)pyrene <0.000200 mg/L 1 0.000200 
Indeno(l,2,3-cd)pyrene <0.000200 mg/L 1 0.000200 
Dibenzo(a,h)anthracene <0.000200 mg/L 1 0.000200 
Benzo(g,h,i)perylene <0.000200 mg/L 1 0.000200 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0288 mg/L 1 0.0800 36 10 - 111 
2-Fluorobiphenyl 0.0340 mg/L 1 0.0800 42 10 - 92.7 
Terphenyl-dl4 0.0413 mg/L 1 0.0800 52 35.9 - 107 

Sample: 244990 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 
Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Total 8 Metals 
73754 
63277 
Lubbock 
Total 8 Metals 
73807 
63300 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Analytical Method: S 7470A 
Date Analyzed: 2010-09-24 
Sample Preparation: 2010-09-24 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

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

Parameter Flag 
RL 

Result Units Dilution RL 
Total Silver <0.00500 mg/L 1 0.00500 
Total Arsenic <0.0100 mg/L 1 0.0100 
Total Barium 0.280 mg/L 1 0.0100 
Total Cadmium <0.00500 mg/L 1 0.00500 
Total Chromium <0.0100 mg/L 1 0.0100 
Total Mercury <0.000200 mg/L 1 0.000200 
Total Lead <0.00500 mg/L 1 0.00500 
Total Selenium <0.0200 mg/L 1 0.0200 

Sample: 244990 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Zn, Total 
QC Batch: 73754 
Prep Batch: 63277 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-23 
Sample Preparation: 2010-09-23 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 
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RL 
Parameter Flag Result Units Dilution RL 
Total Zinc 0.0100 mg/L 1 0.00500 

Method Blank (1) QC Batch: 73660 

QC Batch: 73660 Date Analyzed: 2010-09-18 Analyzed By: AG 
Prep Batch: 63178 QC Preparation: 2010-09-17 Prepared By: AG 

MDL 
Parameter Flag Result Units RL 
Benzene <0.000600 mg/L 0.001 
Toluene <0.000600 mg/L 0.001 
Ethylbenzene <0.000800 mg/L 0.001 
Xylene <0.000767 mg/L 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.0887 mg/L 1 0.100 89 70.2 - 118 
4-Bromofluorobenzene (4-BFB) 0.0516 mg/L 1 0.100 52 47.3 - 116 

Method Blank (1) QC Batch: 73754 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Aluminum <0.00982 mg/L 0.05 

Method Blank (1) QC Batch: 73754 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Boron <0.00215 mg/L 0.01 
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M e t h o d Blank (1) QC Batch: 73754 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Cobalt <0.00258 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Copper <0.00313 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Iron <0.00273 mg/L 0.01 

M e t h o d Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 
QC Preparation: 

2010-09-23 
2010-09-23 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Manganese <0.00423 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73754 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 
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Parameter Flag 
MDL 

Result Units RL 
Total Molybdenum <0.00164 mg/L 0.05 

Method Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Nickel <0.00593 mg/L 0.01 

Method Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Zinc <0.00178 mg/L 0.005 

Method Blank (1) QC Batch: 73754 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 

Total Silver-
Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Selenium 

<0.000469 
<0.00465 
<0.00418 
<0.00232 
<0.00291 
<0.00303 
<0.00570 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.005 
0.01 
0.01 
0.005 
0.01 
0.005 
0.02 

Method Blank (1) QC Batch: 73807 

QC Batch: 73807 
Prep Batch: 63300 

Date Analyzed: 
QC Preparation: 

2010-09-24 
2010-09-24 

Analyzed By: TP 
Prepared By: TP 
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MDL 
Parameter Flag Result Units RL 
Total Mercury <0.0000388 mg/L 0.0002 

M e t h o d Blank (1) QC Batch: 73832 

QC Batch: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63356 QC Preparation: 2010-09-17 Prepared By: MN 

MDL 
Parameter Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0285 mg/L 1 0.0800 36 10 - 111 
2-Fluorobiphenyl 0.0281 mg/L 1 0.0800 35 10 - 92.7 
Terphenyl-dl4 0.0394 mg/L 1 0.0800 49 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 73660 Date Analyzed: 2010-09-18 Analyzed By: AG 
Prep Batch: 63178 QC Preparation: : 2010-09-17 Prepared By: AG 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0992 mg/L 1 0.100 <0.000600 99 82.9- 118 
Toluene 0.0934 mg/L 1 0.100 <0.000600 93 82.7 - 117 
Ethylbenzene 0.0847 mg/L 1 0.100 <0.000800 85 78.8 - 116 
Xylene 0.239 mg/L 1 0.300 <0.000767 80 79.3 - 116 

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 0.0997 mg/L 1 0.100 <0.000600 100 82.9 - 118 0 20 
Toluene 0.0942 mg/L 1 0.100 <0.000600 94 82.7 - 117 1 20 
Ethylbenzene 0.0866 mg/L 1 0.100 <0.000800 87 78.8 - 116 2 20 
Xylene 0.245 mg/L 1 0.300 <0.000767 82 79.3 - 116 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) 0.0982 0.0988 mg/L 1 0.100 98 99 67.3 - 113 
4-Bromofluorobenzene (4-BFB) 0.108 0.113 mg/L 1 0.100 108 113 68.2 - 134 

Laboratory Control Spike (LCS-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparatior L: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Aluminum 1.02 mg/L 1 1.00 <0.00982 102 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 
Total Aluminum 1.02 mg/L 1 1.00 <0.00982 102 85 - 115 0 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 

Total Boron 0.0500 mg/L 1 0.0500 <0.00215 100 85 - 115 
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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 
Total Boron 0.0490 mg/L 1 0.0500 <0.00215 98 85 - 115 2 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: 73754 Date Analyzed: 2010-09-23 Analyzed By. RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.270 mg/L 1 0.250 <0.00258 108 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 
Total Cobalt 0.267 mg/L 1 0.250 <0.00258 107 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Copper • 0.130 mg/L 1 0.125 <0.00313 104 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 
Total Copper 0.134 mg/L 1 " 0.125 <0.00313 107 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) 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: RR 
Prepared By: KV 
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Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 
Limit 

Total Iron 0.537 mg/L 1 0.500 <0.00273 107 85 - 115 

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

Param 
LCSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Iron 0.535 mg/L 1 0.500 <0.00273 107 85 - 115 0 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Manganese 0.262 mg/L 1 0.250 <0.00423 105 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 
Total Manganese 0.259 mg/L 1 0.250 <0.00423 104 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Molybdenum 0.530 mg/L 1 0.500 <0.00164 106 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 
Total Molybdenum 0.530 mg/L 1 0.500 <0.00164 106 85 - 115 0 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: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Nickel 0.269 mg/L 1 0.250 <0.00593 108 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 
Total Nickel 0.267 mg/L 1 0.250 <0.00593 107 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Zinc 0.257 mg/L 1 0.250 <0.00178 103 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 
Total Zinc 0.258 mg/L 1 0.250 <0.00178 103 85 - 115 0 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: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver 0.135 mg/L 1 0.125 <0.000469 108 85 - 115 
Total Arsenic 0.540 mg/L 1 0.500 <0.00465 108 85 - 115 
Total Barium 1.04 mg/L 1 1.00 <0.00418 104 85 - 115 
Total Cadmium 0.272 mg/L 1 0.250 <0.00232 109 85 - 115 
Total Chromium 0.102 mg/L 1 0.100 <0.00291 102 85 - 115 
Total Lead 0.542 mg/L 1 0.500 <0.00303 108 85 - 115 
Total Selenium 0.492 mg/L 1 0.500 <0.00570 98 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 
Total Silver 0.133 mg/L 1 0.125 <0.000469 106 85 - 115 2 20~ 

continued 
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control spikes continued ... 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Arsenic 0.536 mg/L 1 0.500 <0.00465 107 85 - 115 1 20 
Total Barium 1.05 mg/L 1 1.00 <0.00418 105 85 - 115 1 20 
Total Cadmium 0.269 mg/L 1 0.250 <0.00232 108 85 - 115 1 20 
Total Chromium 0.102 mg/L 1 0.100 <0.00291 102 85 - 115 0 20 
Total Lead 0.539 mg/L 1 0.500 <0.00303 108 85 - 115 1 20 
Total Selenium 0.491 mg/L 1 0.500 <0.00570 98 85 - 115 0 20 

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

Laboratory Control Spik< 5 (LCS-1) 

QC Batch: 73807 Date Analyzed: • 2010-09-24 Analyzed By: TP 
Prep Batch: 63300 QC Preparation: 2010-09-24 Prepared By: TP 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Mercury- 0.00415 mg/L 1 0.00400 <0.0000388 104 91.4 - 111 

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 
Total Mercury- 0.00413 mg/L 1 0.00400 <0.0000388 103 91.4 - I l l 0 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: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63356 QC Preparation: 2010-09-17 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0624 mg/L 1 0.0800 <0.0000784 78 32.2 - 80.3 
2-Methylnaphthalene 0.0647 mg/L 1 0.0800 <0.0000747 81 34.8 - 87 
1-Methylnaphthalene 0.0686 mg/L 1 0.0800 <0.0000575 86 36.9 - 89.6 
Acenaphthylene 0.0721 mg/L 1 0.0800 <0.0000963 90 35 - 93.2 
Acenaphthene 0.0725 mg/L 1 0.0800 <0.0000617 91 35.8 - 92.9 
Dibenzofuran 0.0525 mg/L 1 0.0800 <0.0000952 66 35.3 - 85.1 
Fluorene 0.0722 mg/L 1 0.0800 <0.000134 90 43.4 - 101 
Anthracene 0.0615 mg/L 1 0.0800 <0.000441 77 44.8 - 92.4 
Phenanthrene 0.0657 mg/L 1 0.0800 <0.000435 82 44 - 93.7 
Fluoranthene 0.0739 mg/L 1 0.0800 <0.000476 92 52.7 - 104 
Pyrene 0.0698 mg/L 1 0.0800 <0.000590 87 42.2 - 93.8 

continued ... 
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control spikes continued .. . 
LCS Spike Matrix Rec. 

Param Result Units Dil. Amount Result Rec. Limit 
Benzo(a)anthracene 0.0565 mg/L 1 0.0800 <0.000118 71 40.4 - 91.9 
Chrysene 1 .0.0954 mg/L 1 0.0800 <0.0000766 119 44.4 - 107 
Benzo(b)fiuoranthene 0.0423 mg/L 1 0.0800 <0.000146 53 34.8 - 105 
Benzo(k)fiuoranthene 0.0654 mg/L 1 0.0800 <0.000141 82 50.2 - 158 
Benzo(a)pyrene 0.0621 mg/L 1 0.0800 <0.000132 78 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0494 mg/L 1 0.0800 <0.0000702 62 43.2 - 115 
Dibenzo(a,h)anthracene 0.0696 mg/L 1 0.0800 <0.0000534 87 43.9 - 115 
Benzo(g,h,i)perylene 0.0504 mg/L 1 0.0800 <0.0000473 63 45.1 - 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 
Naphthalene 2 0.0689 mg/L T 0.0800 <0.0000784 86 32.2 - 80.3 10 20 
2-Methylnaphthalene 0.0693 mg/L 1 0.0800 <0.0000747 87 34.8 - 87 7 20 
1-Methylnaphthalene 3 0.0743 mg/L 1 0.0800 <0.0000575 93 36.9 - 89.6 8 20 
Acenaphthylene 4 0.0792 mg/L 1 0.0800 <0.0000963 99 35 - 93.2 9 20 
Acenaphthene 5 0.0805 mg/L 1 0.0800 <0.0000617 101 35.8 - 92.9 10 20 
Dibenzofuran 0.0573 mg/L 1 0.0800 <0.0000952 72 35.3 - 85.1 9 20 
Fluorene 0.0770 mg/L 1 0.0800 <0.000134 96 43.4 - 101 6 20 
Anthracene 0.0681 mg/L 1 0.0800 <0.000441 85 44.8 - 92.4 10 20 
Phenanthrene 0.0735 mg/L 1 0.0800 <0.000435 92 44 - 93.7 11 20 
Fluoranthene 0.0732 mg/L 1 0.0800 <0.000476 92 52.7 - 104 1 20 
Pyrene 0.0673 mg/L 1 0.0800 <0.000590 84 42.2 - 93.8 4 20 
Benzo(a)anthracene 0.0579 mg/L 1 0.0800 <0.000118 72 40.4 - 91.9 2 20 
Chrysene 6 0.0964 mg/L 1 0.0800 <0.0000766 120 44.4 - 107 1 20 
Benzo(b)fluoranthene 0.0462 mg/L 1 0.0800 <0.000146 58 34.8 - 105 9 20 
Benzo(k)fluoranthene 0.0674 mg/L 1 0.0800 <0.000141 84 50.2 - 158 3 20 
Benzo(a)pyrene 0.0565 mg/L 1 0.0800 <0.000132 71 51.3 - 151 9 20 
Indeno (1,2,3-cd)pyrene 0.0497 mg/L 1 0.0800 <0.0000702 62 43.2 - 115 1 20 
Dibenzo(a,h)anthracene 0.0690 mg/L 1 0.0800 <0.0000534 86 43.9 - 115 1 20 
Benzo(g,h,i)perylene 0.0536 mg/L 1 0.0800 <0.0000473 67 45.1 - 115 6 20 

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

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Nitrobenzene-d5 0.0511 0.0525 mg/L 1 0.0800 64 66 10 - I l l 
2-Fluorobiphenyl 0.0607 0.0673 mg/L 1 0.0800 76 84 10- 92.7 
Terphenyl-d 14 0.0626 0.0605 mg/L 1 0.0800 78 76 35.9 - 107 

'Spike analyte out 
2Spike analyte out 
3Spike analyle out 
4Spike analyle out 
sSpike analyte out 
6Spike analyte out 

of control limits, 
of control limits, 
of control limits, 
of control limits, 
of control limits, 
of control limits. 

Results biased high. 
Results biased high. 
Results biased high. 
Results biased high. 
Results biased high. 
Results biased high. 
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Matrix Spike (MS-1) Spiked Sample: 244806 

QC Batch: 73660 Date Analyzed: 2010-09-18 Analyzed By: AG 
Prep Batch: 63178 QC Preparation: : 2010-09-17 Prepared By: AG 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.517 mg/L 5 0.500 0.045 94 77.9 - 114 
Toluene 0.440 mg/L 5 0.500 <0.00300 88 78.3 - 111 
Ethylbenzene 0.398 mg/L 5 0.500 <0.00400 80 75.3 - 110 
Xylene 7 1.11 mg/L 5 1.50 0.0306 72 75.7 - 109 

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 0.542 mg/L 5 0.500 0.045 99 77.9 - 114 5 20 
Toluene 0.466 mg/L 5 0.500 <0.00300 93 78.3 - I l l 6 20 
Ethylbenzene 0.428 mg/L 5 0.500 <0.00400 86 75.3 - 110 7 20 
Xylene 1.20 mg/L 5 1.50 0.0306 78 75.7 - 109 8 20 

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

MS MSD Spik e MS MSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.469 0.488 mg/L 5 0.5 94 98 68.3 - 107 
4-Bromofluorobenzene (4-BFB) 0.503 0.540 mg/L 5 0.5 101 108 60.1 - 135 

Matrix Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By. RR 
Prep Batch: 63277 QC Preparation : 2010-09-23 Prepared By: KV 

MS Spike Matrix Rec. 
Param ' Result Units Dil. Amount Result Rec Limit 
Total Aluminum 1.03 mg/L 1 1.00 <0.00982 103 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Aluminum 1.03 mg/L 1 1.00 <0.00982 103 75 - 125 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
7 Malrix spike recovery out, of control limits due to peak interference. Use LCS/LCSD to demonstrate analysis is under control. 
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Matrix Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: 
Prepared By: 

RR 
KV 

Param 
. MS Spike Matrix 
Result Units Dil. Amount Result Rec. 

Rec. 
Limit 

Total Boron 0.0520 mg/L 1 0.0500 <0.00215 104 75 - 125 

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

Param. 
MSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Boron 0.0480 mg/L 1 0.0500 <0.00215 96 75 - 125 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: 245384 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By: 
Prepared By: 

: RR 
KV 

Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 

Total Cobalt 0.255 mg/L 1 0.250 <0.00258 102 75 - 125 

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

Param 
MSD Spike Matrix Rec. 

Result Units Dil. Amount Result Rec. Limit RPD 
RPD 
Limit 

Total Cobalt 0.254 mg/L 1 0.250 <0.00258 102 75 - 125 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: 245384 

QC Batch: 73754 
Prep Batch: 63277 

Date Analyzed: 2010-09-23 
QC Preparation: 2010-09-23 

Analyzed By 
Prepared By: 

: RR 
KV 

Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Copper 0.130 mg/L 1 0.125 <0.00313 104 75 - 125 

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

Param 
MSD Spike Matrix Rec. 

Result Units Dil . Amount Result Rec. Limit RPD 
RPD 
Limit 

Total Copper 0.130 mg/L 1 0.125 <0.00313 104 75 - 125 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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M a t r i x Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Iron 0.468 mg/L 1 0.500 <0.00273 94 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Iron 0.485 mg/L 1 0.500 <0.00273 97 75 - 125 4 2Q~~ 

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

M a t r i x Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Manganese 0.246 mg/L 1 0.250 <0.00423 98 75 - 125 

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

Param 
MSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Manganese 0.246 mg/L 1 0.250 <0.00423 98 75 - 125 0 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MS. Spike Matrix Rec. 
Param Result Units Dil . Amount Result Rec. Limit 
Total Molybdenum 0.502 mg/L 1 0.500 <0.00164 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Lirnit RPD Limit 
Total Molybdenum 0.507 mg/L 1 0.500 <0.00164 101 75 - 125 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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M a t r i x Spike (MS-1) Spiked Sample: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Nickel 0.249 mg/L 1 0.250 <0.00593 100 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Nickel 0.268 mg/L 1 0.250 <0.00593 107 75 - 125 7 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: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Zinc 0.260 mg/L 1 0.250 <0.00178 104 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Zinc 0.256 mg/L 1 0.250 <0.00178 102 75 - 125 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: 245384 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
Prep Batch: 63277 QC Preparation: 2010-09-23 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil . Amount Result Rec. Limit 

Total Silver 0.128 mg/L 1 0.125 <0.000469 102 75 - 125 
Total Arsenic 0.501 mg/L 1 0.500 <0.00465 100 75 - 125 
Total Barium 1.01 mg/L 1 1.00 <0.00418 101 75 - 125 
Total Cadmium 0.253 mg/L 1 0.250 <0.00232 101 75 - 125 
Total Chromium 0.0970 mg/L 1 0.100 <0.00291 97 75 - 125 
Total Lead 0.504 mg/L 1 0.500 <0.00303 101 75 - 125 

continued ... 
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matrix spikes continued ... 
MS Spike Matrix Rec. 

Param Result Units Dil. Amount Result Rec. Limit 
Total Selenium 0.466 mg/L 1 0.500 <0.00570 93 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Silver 0.133 mg/L 1 0.125 <0.000469 106 75 - 125 4 20 
Total Arsenic 0.526 mg/L 1 0.500 <0.00465 105 75 - 125 5 20 
Total Barium 1.03 mg/L 1 1.00 <0.00418 103 75 - 125 2 20 
Total Cadmium 0.265 mg/L 1 0.250 <0.00232 106 75 - 125 5 20 
Total Chromium 0.100 mg/L 1 0.100 <0.00291 100 75 - 125 3 20 
Total Lead 0.517 mg/L 1 0.500 <0.00303 103 75 - 125 2 20 
Total Selenium 0.484 mg/L 1 0.500 <0.00570 97 75 - 125 4 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: 244990 

QC Batch: 73807 Date Analyzed: 2010-09-24 Analyzed By: TP 
Prep Batch: 63300 QC Preparation: 2010-09-24 Prepared By: TP 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec Limit 
Total Mercury- 0.00387 . mg/L 1 0.00400 <0.0000388 97 75 - 122 

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 
Total Mercury- 0.00393 mg/L 1 0.00400 <0.0000388 98 75 -• 122 2 20 

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

Standard ( C C V - 2 ) 

QC Batch: 73660 Date Analyzed: 2010-09-18 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0969 97 80 - 120 2010-09-18 
Toluene mg/L 0.100 0.0905 90 80 - 120 2010-09-18 
Ethylbenzene mg/L 0.100 0.0817 82 80 - 120 2010-09-18 
Xylene mg/L. 0.300. 0.240 80 80 - 120 2010-09-18 



Report Date: September 28, 2010 
TNM 97-04 

Work Order: 10091705 
TNM 97-04 Townsend 

Page Number: 23 of 28 
Lovington, NM 

Standard (CCV-3) 

QC Batch: 73660 Date Analyzed: 2010-09-18 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0967 97 80 - 120 2010-09-18 
Toluene mg/L 0.100 0.0898 90 80 - 120 2010-09-18 
Ethylbenzene mg/L 0.100 0.0809 81 80 - 120 2010-09-18 
Xylene mg/L 0.300 0.241 80 80 - 120 2010-09-18 

Standard ( ICV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 0.963 96 90 - 110 2010-09-23 

Standard ( ICV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Boron mg/L 1.00 1.02 102 90 - 110 2010-09-23 

Standard ( ICV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Cobalt mg/L 1.00 0.989 99 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
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Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Copper mg/L 1.00 0.970 97 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 

Param Flag Units 

ICVs ICVs 
True Found 
Cone. Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Iron mg/L 1.00 0.971 97 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed: : 2010-09-23 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Manganese mg/L 1.00 0.978 98 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Molybdenum mg/L 1.00 0.990 99 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Total Nickel mg/L 1.00 0.981 98 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 
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ICVs ICVs ICVs Percent 
True 1 Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L 1.00 0.980 98 90 - 110 2010-09-23 

Standard (ICV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver mg/L 0.125 0.121 97 90 - 110 2010-09-23 
Total Arsenic mg/L 1.00 0.988 99 90 - 110 2010-09-23 
Total Barium mg/L 1.00 0.976 98 90 - 110 2010-09-23 
Total Cadmium mg/L 1.00 0.983 98 90 - 110 2010-09-23 
Total Chromium mg/L 1.00 0.975 98 90 - 110 2010-09-23 
Total Lead mg/L 1.00 0.990 . 99 90 - 110 2010-09-23 
Total Selenium mg/L 1.00 0.996 100 90 - 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 0.999 100 90 - 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Boron mg/L 1.00 0.963 96 90 - 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Cobalt mg/L 1.00 0.988 99 90 - 110 2010-09-23 

Standard ( C C V - 1 ) 

QC Batch: 73754 

Param Flag Units 

Date Analyzed: 2010-09-23 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Copper mg/L 1.00 0.978 98 90 - 110 2010-09-23 

Standard ( C C V - 1 ) 

QC Batch: 73754 

Param Flag Units 

Date Analyzed: 2010-09-23 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Iron mg/L 1.00 0.959 96 90 - 110 2010-09-23 

Standard ( C C V - 1 ) 

QC Batch: 73754 

Param 

Date Analyzed: 2010-09-23 

Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Manganese mg/L 1.00 0.S 99 90 - 110 2010-09-23 

Standard ( C C V - 1 ) 

QC Batch: 73754 

Param 

Date Analyzed; 2010-09-23 

Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Molybdenum mg/L 1.00 0.988 99 90 - 110 2010-09-23 

Standard ( C C V - 1 ) 

QC Batch: 73754 Date Analyzed: 2010-09-23 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Nickel mg/L 1.00 0.990 99 90 - 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L 1.00 0.989 99 90- 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73754 Date Analyzed : 2010-09-23 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver mg/L 0.125 0.123 98 90 - 110 2010-09-23 
Total Arsenic mg/L 1.00 0.979 98 90 - 110 2010-09-23 
Total Barium mg/L 1.00 0.997 100 90 - 110 2010-09-23 
Total Cadmium mg/L 1.00 0.988 99 90 - 110 2010-09-23 
Total Chromium mg/L 1.00 0.986 99 90 - 110 2010-09-23 
Total Lead mg/L 1.00 0.991 99 90 - 110 2010-09-23 
Total Selenium mg/L 1.00 0.991 99 90 - 110 2010-09-23 

Standard (CCV-1) 

QC Batch: 73807 Date Analyzed : 2010-09-24 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag • Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg/L 0.00500 0.00500 100 90 - 110 2010-09-24 

Standard ( C C V - 2 ) 

QC Batch: 73807 Date Analyzed: 2010-09-24 Analyzed By: TP 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery • Limits Analyzed 
Total Mercury mg/L 0.00500 0.00509 102 90 - 110 2010-09-24 

Standard ( C C V - 1 ) 

QC Batch: 73832 Date Analyzed: 2010-09-26 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 60.2 100 80 - 120 2010-09-26 
2-A'Iethylnaphthalene mg/L 60.0 60.9 102 80 - 120 2010-09-26 
1-Methylnaphthalene mg/L 60.0 60.5 101 80 - 120 2010-09-26 
Acenaphthylene mg/L 60.0 59.9 100 80 - 120 2010-09-26 
Acenaphthene mg/L 60.0 62.3 104 80 - 120 2010-09-26 
Dibenzofuran mg/L 60.0 59.3 99 80 - 120 2010-09-26 
Fluorene mg/L 60.0 . 61.3 102 80 - 120 2010-09-26 
Anthracene mg/L 60.0 55.2 92 80 - 120 2010-09-26 
Phenanthrene mg/L 60.0 56.6 94 80 - 120 2010-09-26 
Fluoranthene mg/L 60.0 53.8 90 80 - 120 2010-09-26 
Pyrene mg/L 60.0 60.9 102 80 - 120 2010-09-26 
Benzo(a)anthracene mg/L 60.0 48.2 80 80 - 120 2010-09-26 
Chrysene mg/L 60.0 65.1 108 80 - 120 2010-09-26 
Benzo(b)fluoranthene mg/L 60.0 50.2 84 80 - 120 2010-09-26 
Benzo(k)fluoranthene mg/L 60.0 68.5 114 80 - 120 2010-09-26 
Benzo(a)pyrene mg/L 60.0 67.1 112 80 - 120 2010-09-26 
Indeno(l,2,3-cd)pyrene mg/L 60.0 55.2 92 80 - 120 2010-09-26 
Dibenzo(a,h)anthracene mg/L 60.0 54.2 90 80 - 120 2010-09-26 
Benzo(g,h,i)perylene mg/L 60.0 58.0 97 80 - 120 2010-09-26 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 68.4 mg/L 1 60.0 114 80 - 120 
2-Fluorobiphenyl 60.4 mg/L 1 60.0 101 80 - 120 
Terphenyl-dl4 54.5 mg/L 1 60.0 91 80 - 120 
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Certifications 
WBENC: 237019 HUB: 1752439743100-86536 DBE: VN 20657 

NCTRCA WFWB38444Y0909 

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 

Report Date: September 29, 2010 

Work Order: 10092419 

Illlillll̂ llllllllJllllllllllll 
Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
245804 Post-Carbon water 2010-09-23 09:45 2010-09-23 
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 
TraceAnalysis, Inc. 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 



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

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

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-09-23 and assigned to work order 
10092419. Samples for work order 10092419 were received intact without headspace and at a temperature of 3.8 C. 

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

Test Method 
Prep 
Batch 

Prep 
Date 

QC 
Batch 

Analysis 
Date 

Ag, Total S 6010C 63446 2010-09- 29 at 05 46 73942 2010-09-29 at 08 57 
Al , Total S 6010C 63446 2010-09-29 at 05 46 73942 2010-09-29 at 08 57 
As, Total S 6010C 63446 2010-09-29 at 05 46 73942 2010-09-29 at 08 57 
Ba, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
BTEX S 8021B 63437 2010-09 28 at 14 27 73924 2010-09-28 at 14 27 
B, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Cd, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Co, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Cr, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Cu, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Fe, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Hg, Total S 7470A 63447 2010-09 29 at 08 45 73961 2010-09-29 at 14 18 
Mn, Total S 6010C 63446 2010-09 29 at 05 46 73942 2.010-09-29 at 08 57 
Mo, Total S 6010C 63446 2010-09 29 at 05 46 73942 2010-09-29 at 08 57 
Ni, Total S 6010C 63446 2010-09 -29 at 05 46 73942 2010-09-29 at 08 57 
PAH S 8270D 63353 2010- 09 -24 at 15 00 73828 2010-09-26 at 13 19 
Pb, Total S 6010C 63446 2010- 09 -29 at 05 46 73942 2010-09-29 at 08 57 
Se, Total S 6010C 63446 2010- 09 -29 at 05 46 73942 2010-09-29 at 08 57 
Zn, Total S 6010C 63446 2010- 09 -29 at 05 46 73942 2010-09-29 at 08 57 

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 
10092419 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 28 



Report Date: September 29, 2010 
TNM 97-04 

Work Order: 10092419 
TNM 97-04 Townsend 

Page Number: 4 of 28 
Lovington, NM 

Sample: 245804 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Al, Total 
73942 
63446 

Flag 

Analytical Report 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

RL 
Result Units 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Dilution RL 
Total Aluminum 0.0530 mg/L 1 0.0500 

Sample: 245804 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
B, Total 
73942 
63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flae 
RL 

Result Units Dilution RL 
Total Boron 0.112 mg/L 0.0100 

Sample: 245804 - Post-Carbon 

Laboratory: Lubbock 
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5030B 
QC Batch: 73924 Date Analyzed: 2010-09-28 Analyzed By: ER . 
Prep Batch: 63437 Sample Preparation: Prepared By: ER 

RL 
Parameter Flag Result Units Dilution RL 
Benzene <0.00100 mg/L 1 . 0.00100 
Toluene <0.00100 mg/L . 1 0.00100 
Ethylbenzene <0.00100 mg/L 1 0.00100 
Xylene <0.00100 mg/L 1 0.00100 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.0893 mg/L 1 0.100 89 78.4 - 113 
4-Bromofluorobenzene (4-BFB) 0.0964 mg/L 1 0.100 96 81.5 - 121 
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Sample: 245804 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Co, Total 
QC Batch: 73942 
Prep Batch: 63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Cobalt <0.00500 mg/L 0.00500 

Sample: 245804 - Post-Carbon 

Analytical Method: S 6010C Prep Method: S 3010A 
Date Analyzed: 2010-09-29 Analyzed By: RR 
Sample Preparation: 2010-09-29 Prepared By: KV 

RL 
Parameter Flag Result Units Dilution RL 
Total Copper <0.00500 mg/L 1 0.00500 

Laboratory: Lubbock 
Analysis: Cu, Total 
QC Batch: 73942 
Prep Batch: 63446 

Sample: 245804 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 

Lubbock 
Fe, Total 
73942 

Prep Batch: 63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter 
Total Iron 

Flag 
RL 

Result 
0.311 

Units 
mg/L 

Dilution 
T 

RL 
0.0100 

Sample: 245804 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Mn, Total 
QC Batch: 73942 
Prep Batch: 63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 

Total Manganese 0.0340 mg/L 1 0.00500 
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Sample: 245804 - Post-Carbon 

Laboratory: Lubbock 
Analysis: Mo, Total 
QC Batch: 73942 
Prep Batch: 63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Molybdenum <0.0500 mg/L 1 0.0500 

Sample: 245804 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Ni, Total 
73942 
63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Nickel <0.0100 mg/L 1 0.0100 

Sample: 245804 - Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH Analytical Method: S 8270D Prep Method: S 3510C 
QC Batch: 73828 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63353 Sample Preparation: 2010-09-24 Prepared By: MN 

Parameter 
RL 

Flag Result Units Dilution RL 
Naphthalene 0.00856 mg/L 0.952 0.000200 
2-Methylnaphthalene 0.00272 mg/L 0.952 0.000200 
1-Methylnaphthalene 0.00106 mg/L • 0.952 0.000200 
Acenaphthylene <0.000190 mg/L 0.952 0.000200 
Acenaphthene <0.000190 mg/L 0.952 0.000200 
Dibenzofuran <0.000190 mg/L 0.952 0.000200 
Fluorene <0.000190 mg/L 0.952 0.000200 
Anthracene <0.000190 mg/L 0.952 0.000200 
Phenanthrene <0.000190 mg/L 0.952 0.000200 
Fluoranthene <0.000190 mg/L 0.952 0.000200 
Pyrene <0.000190 mg/L 0.952 0.000200 
Benzo(a) anthracene <0.000190 mg/L 0.952 0.000200 
Chrysene <0.000190 mg/L 0.952 0.000200 
Benzo(b)fiuoranthene <0.000190 mg/L 0.952 0.000200 

continued . .. 
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sample 245804 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(k)fluoranthene <0.000190 mg/L 0.952 0.000200 
Benzo(a)pyrene <0.000190 mg/L 0.952 0.000200 
Indeno(l,2,3-cd)pyrene <0.000190 mg/L 0.952 0.000200 
Dibenzo(a,h)anthracene <0.000190 mg/L 0.952 0.000200 
Benzo(g,h,i)perylene <0.000190 mg/L 0.952 0.000200 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 

Nitrobenzene-d5 0.0453 mg/L 0.952 0.0800 57 10 - 111 
2-Fluorobiphenyl 0.0595 mg/L 0.952 0.0800 74 10 - 92.7 
Terphenyl-d 14 0.0592 mg/L 0.952 0.0800 74 35.9 - 107 

Sample: 245804 - Post-Carb 

Laboratory: Lubbock 
Analysis: Total 8 Metals 
QC Batch: 73942 
Prep Batch: 63446 
Laboratory: Lubbock 
Analysis: Total 8 Metals 
QC Batch: 73961 
Prep Batch: 63447 

on 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Analytical Method: S 7470A 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 

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

RL 
Parameter FL ag Result Units Dilution RL 
Total Silver <0.00500 mg/L 1 0.00500 
Total Arsenic <0.0100 mg/L 1 0.0100 
Total Barium 0.194 mg/L 1 0.0100 
Total Cadmium <0.00500 mg/L 1 0.00500 
Total Chromium <0.0100 mg/L 1 0.0100 
Total Mercury- <0.000200 mg/L 1 0.000200 
Total Lead <0.00500 mg/L 1 0.00500 
Total Selenium <0.0200 mg/L 1 0.0200 

Sample: 245804 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Zn, Total 
73942 
63446 

Analytical Method: S 6010C 
Date Analyzed: 2010-09-29 
Sample Preparation: 2010-09-29 

Prep Method: S 3010A 
Analyzed By: RR 
Prepared By: KV 
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Parameter Flag Result Units Dilution RL 
Total Zinc 0.0150 mg/L 1 0.00500 

Method Blank (1) QC Batch: 73828 

QC Batch: 73828 Date Analyzed: 2010-09-26 Analyzed By: MN 
Prep Batch: 63353 QC Preparation: 2010-09-24 Prepared By: MN 

MDL 
Parameter- Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0333 mg/L 1 0.0800 42 10 - 111 
2-Fluorobiphenyl 0.0280 mg/L 1 0.0800 35 10 - 92.7 
Terphenyl-d 14 0.0397 mg/L 1 0.0800 50 35.9 - 107 

Method Blank (1) QC Batch : 73924 

QC Batch: 73924 Date Analyzed: 2010-09-28 Analyzed By: ER 

Prep Batch: 63437 QC Preparation: : 2010-09-28 Prepared By: ER 
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MDL 
Parameter Flag Result Units RL 
Benzene <0.000371 mg/L 0.001 
Toluene <0.000400 mg/L 0.001 
Ethylbenzene <0.000430 mg/L 0.001 
Xylene <0.000379 mg/L 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.102 mg/L 1 0.100 102 78.4 - 113 
4-Bromofluorobenzene (4-BFB) 0.107 mg/L 1 0.100 107 81.5 - 121 

Method Blank (1) QC Batch: 73942 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Aluminum <0.00982 mg/L 0.05 

Method Blank (1) QC Batch: 73942 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By. RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Boron <0.00215 mg/L 0.01 

Method Blank (1) QC Batch: 73942 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Cobalt <0.00258 mg/L 0.005 



Report Date: September 29, 2010 
T N M 97-04 

Work Order: 10092419 
TNM 97-04 Townsend 

Page Number: 10 of 28 
Lovington, NM 

M e t h o d Blank (1) QC Batch: 73942 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 
Total Copper <0.00313 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73942 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Iron <0.00273 mg/L 0.01 

M e t h o d Blank (1) QC Batch: 73942 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MDL 
Parameter Flag Result Units RL 
Total Manganese <0.00423 mg/L 0.005 

M e t h o d Blank (1) QC Batch: 73942 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: 
Prepared By: 

RR 
KV 

Parameter Flag 
MDL 

Result Units RL 

Total Molybdenum <0.00164 mg/L 0.05 

M e t h o d Blank (1) QC Batch: 73942 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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Parameter Flag 
MDL 

Result Units RL 

Total Nickel <0.00593 mg/L 0.01 

Method Blank (1) QC Batch: 73942 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Zinc <0.00178 mg/L 0.005 

Method Blank (1) QC Batch: 73942 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 

Parameter Flag 
MDL 

Result Units RL 
Total Silver 
Total Arsenic 
Total Barium 
Total Cadmium 
Total Chromium 
Total Lead 
Total Selenium 

<0.000469 
<0.00465 
<0.00418 
<0.00232 
<0.00291 
<0.00303 
<0.00570 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.005 
0.01 
0.01 
0.005 
0.01 
0.005 
0.02 

Method Blank (1) QC Batch: 73961 

QC Batch: 73961 
Prep Batch: 63447 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: TP 
Prepared By: TP 

Parameter Flag 
MDL 

Result Units RL 
Total Mercury <0.0000388 mg/L 0.0002 

Laboratory Control Spike (LCS-1) 

QC Batch: 73828 
Prep Batch: 63353 

Date Analyzed: 
QC Preparation: 

2010-09-26 
2010-09-24 

Analyzed By: MN 
Prepared By: MN 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0615 mg/L 1 0.0800 <0.0000784 77 32.2 - 80.3 
2-Methylnaphthalene 0.0618 mg/L 1 0.0800 <0.0000747 77 34.8 - 87 
1-Methylnaphthalene 0.0661 mg/L 1 0.0800 <0.00005 75 83 36.9 - 89.6 
Acenaphthylene 0.0678 mg/L 1 0.0800 <0.0000963 85 35 - 93.2 
Acenaphthene 0.0696 mg/L 1 0.0800 <0.0000617 87 35.8 - 92.9 
Dibenzofuran 0.0490 mg/L 1 0.0800 <0.0000952 61 35.3 - 85.1 
Fluorene 0.0689 mg/L 1 0.0800 <0.000134 86 43.4 - 101 
Anthracene 0.0629 mg/L 1 0.0800 <0.000441 79 44.8 - 92.4 
Phenanthrene 0.0648 mg/L 1 0.0800 <0.000435 81 44 - 93.7 
Fluoranthene 0.0691 mg/L 1 0.0800 <0.000476 86 52.7 - 104 
Pyrene 0.0695 mg/L 1 0.0800 <0.000590 87 42.2 - 93.8 
Benzo(a) anthracene 0.0586 mg/L 1 0.0800 <0.000118 73 40.4 - 91.9 
Chrysene 1 0.0929 mg/L 1 0.0800 <0.0000766 116 44.4 - 107 
Benzo(b)fluoranthene 0.0387 mg/L 1 0.0800 <0.000146 48 34.8 - 105 
Benzo(k)fluoranthene 0.0592 mg/L 1 0.0800 <0.000141 74 50.2 - 158 
Benzo(a)pyrene 0.0488 mg/L 1 0.0800 <0.000132 61 51.3 - 151 
Indeno (1,2,3-cd)pyrene ' 0.0423 mg/L 1 0.0800 <0.0000702 53 43.2 - 115 
Dibenzo(a,h)anthracene 0.0567 mg/L 1 0.0800 <0.0000534 71 43.9 - 115 
Benzo(g,h,i)perylene 0.0438 mg/L 1 0.0800 <0.0000473 55 45.1 - 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 
Naphthalene 2 0.0687 mg/L 1 0.0800 <0.0000784 86 32.2 - 80.3 11 20 
2-Methylnaphthalene 0.0689 mg/L 1 0.0800 <0.0000747 86 34.8 - 87 11 20 
1-Methylnaphthalene 3 0.0753 mg/L 1 0.0800 <0.0000575 94 36.9 - 89.6 13 20 
Acenaphthylene 4 0.0769 mg/L 1 0.0800 <0.0000963 96 35 - 93.2 13 20 
Acenaphthene 5 0.0753 mg/L 1 0.0800 <0.0000617 94 35.8 - 92.9 8 20 
Dibenzofuran 0.0556 mg/L 1 0.0800 <0.0000952 70 35.3 - 85.1 13 20 
Fluorene 0.0743 mg/L 1 0.0800 <0.000134 93 43.4 - 101 8 20 
Anthracene 0.0640 mg/L 1 0.0800 <0.000441 80 44.8 - 92.4 2 20 
Phenanthrene 0.0679 mg/L 1 0.0800 <0.000435 85 44 - 93.7 5 20 
Fluoranthene 0.0754 mg/L 1 0.0800 <0.000476 94 52.7 - 104 9 20 
Pyrene 0.0667 mg/L 1 0.0800 <0.000590 83 42.2 - 93.8 4 20 
Benzo(a)anthracene 0.0572 mg/L 1 0.0800 <0.000118 72 40.4 - 91.9 2 20 
Chrysene 6 0.0966 mg/L 1 0.0800 <0.0000766 121 44.4 - 107 4 20 
Benzo(b)fluoranthene 0.0377 mg/L 1 0.0800 <0.000146 47 34.8 - 105 3 20 
Benzo(k)fluoranthene 0.0664 mg/L 1 0.0800 <0.000141 83 50.2 - 158 12 20 
Benzo(a)pyrene 0.0562 mg/L 1 0.0800 <0.000132 70 51.3 - 151 14 20 

continued . . . 

lSpike analyte out of control limits. Results biased high. • 
2LCSD analyte out of range. LCS/LCSD has a RPD within 
3LCSD analyle out of range. LCS/LCSD has a RPD within 
4LCSD analyte out of range. LCS/LCSD has a RPD within 
5LCSD analyte out of range. LCS/LCSD has a RPD within 
6Spike analyte out of control limits. Results biased high. 

limits. Therfore, LCS shows extraction occured properly, 
limits. Therfore, LCS shows extraction occured properly, 
limits. Therfore, LCS shows extraction occured properly, 
limits. Therfore, LCS shows extraction occured properly. 
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control spikes continued ... 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Indeno( 1,2,3-cd)pyrene 0.0426 mg/L 1 0.0800 <0.0000702 53 43.2 - 115 1 20 
Dibenzo(a,h)anthracene 0.0592 mg/L 1 0.0800 <0.0000534 74 43.9 - 115 4 20 
Benzo(g,h,i)perylene 0.0461 mg/L 1 0.0800 <0.0000473 58 45.1 - 115 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 
Nitrobenzene-d5 0.0675 0.0783 mg/L 1 0.0800 84 98 10 -- I l l 
2-Fluorobiphenyl 0.0580 0.0643 mg/L 1 0.0800 72 80 10 - 92.7 
Terphenyl-d 14 0.0615 0.0595 mg/L 1 0.0800 77 74 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 73924 Date Analyzed : 2010-09-28 Analyzed By: ER 
Prep Batch: 63437 QC Preparatio: n: 2010-09-28 Prepared By: ER 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.101 mg/L 1 0.100 <0.000371 101 79.8 - 112 
Toluene 0.101 mg/L 1 0.100 <0.000400 101 76.9 - 116 
Ethylbenzene 0.103 mg/L 1 0.100 <0.000430 103 78.1 - 116 
Xylene 0.308 mg/L 1 0.300 <0.000379 102 80.1 - 113 

Percent recovery is based on the spike result. RPD i 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 0.102 mg/L 1 0.100 <0.000371 102 79.8 - 112 0 20 
Toluene 0.102 mg/L 1 0.100 <0.000400 102 76.9 - 116 1 20 
Ethylbenzene 0.104 mg/L 1 0.100 <0.000430 104 78.1 - 116 1 20 
Xylene 0.310 mg/L 1 0.300 <0.000379 103 80.1 - 113 1 20 

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

LCS LCSD Spik :e LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0992 0.0900 mg/L 1 0.100 99 90 75.8 - I l l 
4-Bromofluorobenzene (4-BFB) 0.0988 0.0901 mg/L 1 0.100 99 90 71.9 - I l l 

Laboratory Cont ro l Spike (LCS-1) 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Aluminum 0.936 mg/L 1 1.00 <0.00982 94 85 - 115 

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

Param 
LCSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Aluminum 0.913 mg/L 1 1.00 <0.00982 91 85 - 115 2 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: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

Param 
LCS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Total Boron 0.0520 mg/L 0.0500 <0.00215 104 85 - 115 

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

Param 
LCSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Total Boron 0.0520 mg/L 0.0500 <0.00215 104 85 - 115 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: 
Prep Batch: 

73942 
63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: RR 
Prepared By: KV 

Param 
, LCS 

Result 
Spike Matrix 

Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Cobalt 0.259 mg/L 1 0.250 <0.00258 104 85 - 115 

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

Param 
LCSD 
Result Units 

Spike Matrix Rec. 
Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Cobalt 0.262 mg/L 1 0.250 <0.00258 105 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: 73942 
Prep Batch: 63446 

Date Analyzed: ' 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Copper 0.127 mg/L 1 0.125 <0.00313 102 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 
Total Copper- 0.126 mg/L 1 0.125 <0.00313 101 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: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Iron 0.464 mg/L 1 0.500 <0.00273 93 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 
Total Iron 0.469 mg/L 1 0.500 <0.00273 94 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: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Manganese 0.259 mg/L 1 0.250 <0.00423 104 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 
Total Manganese 0.253 mg/L 1 0.250 <0.00423 101 85 - 115 2 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: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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Param 
LCS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Total Molybdenum 0.457 mg/L 1 0.500 <0.00164 91 85 - 115 

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

Param 
LCSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Total Molybdenum 0.539 mg/L 1 0.500 <0.00164 108 85 - 115 16 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: 73942 Date Analyzed: 
Prep Batch: 63446 QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By-
Prepared By: 

: RR 
KV 

LCS 
Param Result Units 

Spike Matrix 
Dil. Amount Result Rec. 

Rec. 
Limit 

Total Nickel 0.266 mg/L 1 0.250 <0.00593 106 85 - 115 

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

Param 
LCSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Total Nickel 0.260 mg/L 1 0.250 <0.00593 104 85 - 115 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: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: RR 
Prepared By: KV 

Param 
LCS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Total Zinc 0.262 mg/L 1 0.250 <0.00178 105 85 - 115 

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

Param 
LCSD 
Result Units Dil. 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Total Zinc 0.253 mg/L 1 0.250 <0.00178 101 85 - 115 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: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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LCS Spike Matrix Rec. 
Param Result Units ' Dil. Amount Result Rec. Limit 
Total Silver 0.125 mg/L 1 0.125 <0.000469 100 85 - 115 
Total Arsenic 0.498 mg/L 1 0.500 <0.00465 100 85 - 115 
Total Barium 1.05 mg/L 1 1.00 <0.00418 105 85 - 115 
Total Cadmium 0.265 mg/L 1 0.250 <0.00232 106 85 - 115 
Total Chromium 0.104 mg/L 1 0.100 <0.00291 104 85 - 115 
Total Lead 0.517 mg/L 1 0.500 <0.00303 103 85 - 115 
Total Selenium 0.449 mg/L 1 0.500 <0.00570 90 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 
Total Silver 0.123 mg/L 1 0.125 <0.000469 98 85 - 115 2 20 
Total Arsenic 0.491 mg/L 1 0.500 <0.00465 98 85 - 115 1 20 
Total Barium 1.04 mg/L 1 1.00 <0.00418 104 85 - 115 1 20 
Total Cadmium 0.260 mg/L 1 0.250 <0.00232 104 85 - 115 2 20 
Total Chromium 0.0990 mg/L 1 0.100 <0.00291 99 85 - 115 5 20 
Total Lead 0.517 mg/L 1 0.500 <0.00303 103 85 - 115 0 20 
Total Selenium 0.450 mg/L 1 0.500 <0.00570 90 85 - 115 0 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: 73961 Date Analyzed: 2010-09-29 Analyzed By: TP 
Prep Batch: 63447 QC Preparation: 2010-09-29 Prepared By: TP 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Mercury- 0.00390 mg/L 1 0.00400 <0.0000388 98 91.4 - 111 

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 
Total Mercury- 0.00389 mg/L 1 0.00400 <0.0000388 97 91.4 - I l l 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: 246001 

QC Batch: 73924 Date Analyzed: 2010-09-28 Analyzed By: ER 
Prep Batch: 63437 QC Preparation: 2010-09-28 Prepared By: ER 

continued 
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matrix spikes continued ... 
MS Spike Matrix Rec. 

Param Result Units Dil. Amount Result Rec. Limit 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.118 mg/L 1 0.100 0.0186 99 29.6 - 139 
Toluene 0.134 mg/L 1 0.100 0.0313 103 44.3 - 131 
Ethylbenzene 0.109 mg/L 1 0.100 0.0054 104 43.8- 131 
Xylene 0.342 mg/L 1 0.300 0.0362 102 48.8 - 126 

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 0.114 mg/L 1 0.100 0.0186 95 29.6 - 139 3 20 
Toluene 0.131 mg/L 1 0.100 0.0313 100 44.3 - 131 2 20 
Ethylbenzene 0.106 mg/L 1 0.100 0.0054 101 43.8 - 131 3 20 
Xylene 0.333 mg/L 1 0.300 0.0362 99 48.8 - 126 3 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) 0.0886 0.0870 mg/L 1 0.1 89 87 73.9 - 118 
4-Bromofluorobenzene (4-BFB) 0.0902 0.0885 mg/L 1 0.1 90 88 73.8 - 116 

M a t r i x Spike (MS-1) ' Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Aluminum 0.914 mg/L 1 1.00 0.053 86 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Aluminum 0.967 mg/L 1 1.00 0.053 91 75 - 125 6 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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Param 
MS 

Result Units Dil. 
Spike Matrix 

Amount Result Rec. 
Rec. 

Limit 
Total Boron 0.163 mg/L 1 0.0500 0.112 102 75 - 125 

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

Param 
MSD 

Result Units Dil. 
Spike 

Amount 
Matrix Rec. 
Result Rec. Limit RPD 

RPD 
Limit 

Total Boron 0.159 mg/L 1 0.0500 0.112 94 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Cobalt 0.239 mg/L 1 0.250 <0.00258 96 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Cobalt 0.239 mg/L 1 0.250 <0.00258 96 75 - 125 0 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MS 
Param Result Units 

Spike Matrix 
Dil . Amount Result Rec. 

Rec. 
Limit 

Total Copper 0.124 mg/L 1 0.125 <0.00313 99 75 - 125 

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

MSD 
Param Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Copper 0.118 mg/L 1 0.125 <0.00313 94 75 - 125 5 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 
QC Preparation: 

2010-09-29 
2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Iron 0.765 mg/L 1 0.500 0.311 91 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Iron 0.746 mg/L 1 0.500 0.311 87 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Manganese • 0.276 mg/L 1 0.250 0.034 97 75 - 125 

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

Param 
MSD Spike Matrix Rec. 
Result Units Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Manganese 0.265 mg/L 1 0.250 0.034 92 75 - 125 4 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Molybdenum 0.494 mg/L 1 0.500 0.003 98 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Molybdenum 0.483 mg/L 1 0.500 0.003 96 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 
QC Batch: 73942 
Prep Batch: 63446 

Date Analyzed: 2010-09-29 
QC Preparation: 2010-09-29 

Analyzed By: RR 
Prepared By: KV 
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Param 
MS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec. 
Rec. 

Limit 
Total Nickel 0.237 mg/L 1 0.250 <0.00593 95 75 - 125 

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

Param 
MSD 
Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Nickel 0.239 • mg/L 1 0.250 <0.00593 96 75 - 125 1 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

Param 
MS 

Result 
Spike Matrix 

Units Dil. Amount Result Rec. 
Rec. 

Limit 
Total Zinc 0.244 mg/L 1 0.250 0.015 92 75 - 125 

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

Param 
MSD 
Result Units 

Spike Matrix Rec. 
Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Total Zinc 0.248 mg/L 1 0.250 0.015 93 75 - 125 2 20 

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

M a t r i x Spike (MS-1) Spiked Sample: 245804 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
Prep Batch: 63446 QC Preparation: 2010-09-29 Prepared By: KV 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Silver- 0.114 mg/L 1 0.125 <0.000469 91 75 - 125 
Total Arsenic 0.451 mg/L 1 0.500 <0.00465 90 75 - 125 
Total Barium 1.07 mg/L 1 1.00 0.194 88 75 - 125 
Total Cadmium 0.240 mg/L 1 0.250 <0.00232 96 75 - 125 
Total Chromium 0.0920 mg/L 1 0.100 <0.00291 92 75 - 125 
Total Lead 0.480 mg/L 1 0.500 <0.00303 96 75 - 125 
Total Selenium 0.436 mg/L 1 0.500 <0.00570 87 75 - 125 

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

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 

Total Silver 0.116 mg/L 1 0.125 <0.000469 93 75 - 125 2 20 
continued ... 
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matrix spikes continued ... 
MSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Total Arsenic 0.456 mg/L 1 0.500 <0.00465 91 75 - 125 1 20 
Total Barium 1.06 mg/L 1 1.00 0.194 87 75 - 125 1 20 
Total Cadmium 0.244 mg/L 1 0.250 <0.00232 98 75 - 125 2 20 
Total Chromium 0.0900 mg/L 1 0.100 <0.00291 90 75 - 125 2 20 
Total Lead 0.467 mg/L 1 0.500 <0.00303 93 75 - 125 3 20 
Total Selenium 0.448 mg/L 1 0.500 <0.00570 90 75 - 125 3 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: 245634 

QC Batch: 73961 Date Analyzed: 2010-09-29 Analyzed By: TP 
Prep Batch: 63447 QC Preparation : 2010-09-29 Prepared By: TP 

MS Spike Matri X Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Mercury- 0.00349 mg/L 1 0.00400 <0.0000388 f 37 75 - 122 

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 
Total Mercury- 0.00356 mg/L 1 0.00400 <0.0000388 89 75 - 122 2 20 

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

Standard ( C C V - 1 ) 

QC Batch: 73828 Date Analyzed: 2010-09-26 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 60.2 100 80 - 120 2010-09-26 
2-Methylnaphthalene mg/L 60.0 60.9 102 80 - 120 2010-09-26 
1-Methylnaphthalene mg/L 60.0 61.4 102 80 - 120 2010-09-26 
Acenaphthylene mg/L 60.0 59.4 99 80 - 120 2010-09-26 
Acenaphthene mg/L 60.0 61.8 103 80 - 120 2010-09-26 
Dibenzofuran mg/L 60.0 58.7 98 80 - 120 2010-09-26 
Fluorene mg/L 60.0 61.6 103 80 - 120 2010-09-26 
Anthracene mg/L 60.0 56.6 94 80 - 120 2010-09-26 
Phenanthrene mg/L 60.0 56.3 94 80 - 120 2010-09-26 
Fluoranthene mg/L 60.0 60.6 101' 80 - 120 2010-09-26 
Pyrene mg/L 60.0 61.5 102 80 - 120 2010-09-26 
Benzo(a)anthracene mg/L 60.0 48.0 80 80 - 120 2010-09-26 

continued ... 
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standard continued ... 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chrysene mg/L 60.0 68.8 115 80 - 120 2010-09-26 
Benzo(b)fiuoranthene mg/L 60.0 54.9 92 80 - 120 2010-09-26 
Benzo(k)fluoranthene mg/L 60.0 71.3 119 80 - 120 2010-09-26 
Benzo(a)pyrene mg/L 60.0 62.2 104 80 - 120 2010-09-26 
Indeno(l,2,3-cd)pyrene mg/L 60.0 53.7 90 80 - 120 2010-09-26 
Dibenzo(a,h)anthracene mg/L 60.0 49.0 82 80 - 120 2010-09-26 
Benzo(g,h,i)perylene mg/L 60.0 52.7 88 80 - 120 2010-09-26 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 69.1 mg/L 1 60.0 115 80 - 120 
2-Fluorobiphenyl 59.3 mg/L 1 60.0 99 80 - 120 
Terphenyl-dl4 53.5 mg/L 1 60.0 89 80 - 120 

Standard ( C C V - 1 ) 

QC Batch: 73924 Date Analyzed: 2010-09-28 Analyzed By: ER 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.100 .100 80 - 120 2010-09-28 
Toluene mg/L 0.100 0.100 100 80 - 120 2010-09-28 
Ethylbenzene mg/L 0.100 0.101 101 80 - 120 2010-09-28 
Xylene mg/L 0.300 0.302 101 80 - 120 2010-09-28 

Standard ( C C V - 2 ) 

QC Batch: 73924 Date Analyzed: 2010-09-28 Analyzed By: ER 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag- Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.100 100 80 - 120 2010-09-28 
Toluene mg/L 0.100 0.100 100 80 - 120 2010-09-28 
Ethylbenzene mg/L 0.100 0.102 102 80 - 120 2010-09-28 
Xylene mg/L 0.300 0.303 101 80 - 120 2010-09-28 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed': 2010-09-29 Analyzed By: RR 
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ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/L 1.00 0.985 98 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed: : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Boron mg/L 1.00 1.03 103 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed: : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Cobalt mg/L 1.00 • 1.01 101 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Copper mg/L 1.00 1.00 100 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Iron mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
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ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Manganese mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed: : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Molybdenum mg/L 1.00 1.02 102 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 

Total Nickel mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True 5 Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( ICV-1) 

QC Batch: 73942 Date Analyzed : 2010-09-29 Analyzed By: RR 

ICVs ICVs ICVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver- mg/L 0.125 0.125 100 90 - 110 2010-09-29 
Total Arsenic - mg/L 1.00 1.02 102 90 - 110 2010-09-29 
Total Barium mg/L 1.00 1.00 100 90 - 110 2010-09-29 
Total Cadmium mg/L 1.00 1.02 102 90 - 110 2010-09-29 
Total Chromium mg/L 1.00 1.02 102 90 - 110 2010-09-29 
Total Lead mg/L 1.00 1.01 101 90 - 110 2010-09-29 

continued ... 
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standard continued ... 
ICVs 
True 

Param Flag Units Cone. 
Total Selenium mg/L 1.00 

ICVs ICVs Percent 
Found Percent Recovery Date 
Cone. Recovery Limits Analyzed 
1.02 102" 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param Flag Units 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
. Date 
Analyzed 

Total Aluminum mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param Flag Units 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Boron mg/L 1.00 1.01 101 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param Flag Units 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Cobalt mg/L 1.00 1.03 103 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942' 

Param Flag Units 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Copper mg/L 1.00 1.02 102 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Iron mg/L 1.00 1.03 103 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery '. Limits Analyzed 
Total Manganese mg/L 1.00 L04 104 90 - 110 2010-09-29" 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param 

Date Analyzed: 2010-09-29 

Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Total Molybdenum mg/L 1.00 1.04 104 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param Flae Units. 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: RR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Total Nickel mg/L 1.00 1.03 103 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 

Param Flag Units 

Date Analyzed: 2010-09-29 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: RR 

Percent 
Recovery-

Limits 
Date 

Analyzed 

Total Zinc mg/L 1.00 1.03 103 90- 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73942 Date Analyzed: 2010-09-29 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Silver mg/L 0.125 0.127 102 90 - 110 2010-09-29 
Total Arsenic mg/L • 1.00 1.04 104 90 - 110 2010-09-29 
Total Barium mg/L 1.00 1.02 102 90 - 110 2010-09-29 
Total Cadmium mg/L 1.00 1.05 105 90 - 110 2010-09-29 
Total Chromium mg/L 1.00 1.05 105 90 - 110 2010-09-29 
Total Lead mg/L 1.00 1.03 103 90 - 110 2010-09-29 
Total Selenium mg/L 1.00 1.04 104 90 - 110 2010-09-29 

Standard ( C C V - 1 ) 

QC Batch: 73961 Date Analyzed: 2010-09-29 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg/L 0.00500 0.00519 104 90 - 110 2010-09-29 

Standard ( C C V - 2 ) 

QC Batch: 73961 Date Analyzed: 2010-09-29 Analyzed By: TP 

CCVs CCVs- CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury- mg/L 0.00500 0.00525 105 90 - 110 2010-09-29 
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NMOCD - Analytical Parameters for Initial Groundwater Sampling (3-12-08) 

Field Parameters 

specific conductance t L-i'f" < ? /^-

temperature . J f ) 
depth to water ( 

General Chemistry 

Calcium 
Magnesium 
Potassium 
Sodium 
Chloride 
Sulfate 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Nitrate 
Phosphate 
Fluoride 

RCRA Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Additional WQCC Metals 

Copper 
Iron 
Manganese 
Zinc 
Aluminum 
Boron 
Cobalt 
Molybdenum 
Nickel 

6 1/ 
pink fc, 

Ai' 
O 

All compounds listed in U.S. EPA SW-846 Methods: 8260 (VOCs) & 8270 (SVOCs) 
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WBENC: 237019 

Lubbock: T104704219-08-TX 
LELAP-02003 
Kansas E-10317 

Certifications 
HUB: 1752439743100-86536 
NCTRCA WFWB38444Y0909 -

NELAP Certifications 
El Paso: T104704221-08-TX 

LELAP-02002 

DBE: VN 20657 

Midland: T104704392-08-TX 

Analytical and Quality Control Report 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Report Date: November 16, 2010 

Work Order: 10102928 

Project Location: 
Project Name: 
Project Number: 

Lovington, NM 
TNM 97-04 Townsend 
TNM 97-04 

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 
249154 Post-Carbon water 2010-10-25 13:00 2010-10-29 
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 10 pages and shall not be reproduced except in its entirety, without written approval of 
TraceAnalysis, Inc. 



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

Standard Flags 
B - Tlie sample contains less than ten times tlie concentration found in the method blank. 

Page 2 of 10 



Case Narrative 

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-10-29 and assigned to work order 
10102928. Samples for work order 10102928 were received intact without headspace and at a temperature of 2.8 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
BTEX S 8021B 64291 2010-11-01 at 09:00 74939 2010-11-01 at 09:48 
PAH S 8270D 64659 2010-11-01 at 15:00 75374 2010-11-16 at 10:59 

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 
10102928 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 10 



Report Date: November 16, 2010 
TNM 97-04 

Work Order: 10102928 
TNM 97-04 Townsend 

Page Number: 4 of 10 
Lovington, NM 

Analytical Report 
Sample: 249154 - Post-Carbon 

i 

Laboratory: Midland 
Analysis: 
QC Batch: 
Prep Batch: 

BTEX 
74939 
64291 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 8021B 
2010-11-01 
2010-11-01 

Prep Method: 
Analyzed By: 
Prepared By: 

S 5030B 
AG 
AG 

Parameter Flag 
RL 

Result Units Dilution RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.00100 
<0.00100 
<0.00100 
<0.00100 

mg/L 
mg/L 
mg/L 
mg/L 

1 
1 
1 
1 

0.00100 
0.00100 
0.00100 
0.00100 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.115 mg/L 
0.112 mg/L 

1 
1 

0.100 115 
0.100 112 

67.8 - 126 
51.1 - 128 

Sample: 249154 - Post-Carbon 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
PAH 
75374 
64659 

Analytical Method: S 8270D 
Date Analyzed: 2010-11-16 
Sample Preparation: 2010-11-01 

Prep Method: S 3510C 
Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 
Naphthalene <0.000186 mg/L 0.93 0.000200 
2-Methylnaphthalene <0.000186 mg/L 0.93 0.000200 
1-Methylnaphthalene <0.000186 mg/L 0.93 0.000200 
Acenaphthylene <0.000186 mg/L 0.93 0.000200 
Acenaphthene <0.000186 mg/L 0.93 0.000200 
Dibenzofuran <0.000186 mg/L 0.93 0.000200 
Fluorene <0.000186 mg/L 0.93 0.000200 
Anthracene <0.000186 mg/L 0.93 0.000200 
Phenanthrene <0.000186 mg/L 0.93 0.000200 
Fluoranthene <0.000186 mg/L 0.93 0.000200 
Pyrene <0.000186 mg/L 0.93 0.000200 
Benzo(a)anthracene <0.000186 mg/L 0.93 0.000200 
Chrysene <0.000186 mg/L 0.93 0.000200 
Benzo(b)fluoranthene <0.000186 mg/L 0.93 0.000200 
Benzo(k)fluoranthene <0.000186 mg/L 0.93 0.000200 
Benzo(a)pyrene <0.000186 mg/L 0.93 0.000200 

continued . . . 
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TNM 97-04 

Work Order: 10102928 
TNM 97-04 Townsend 

Page Number: 5 of 10 
Lovington, NM 

sample 249154 continued ... 

Parameter Flag 
RL 

Result Units Dilution RL 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

<0.000186 mg/L 
<0.000186 mg/L 
<0.000186 mg/L 

0.93 
0.93 
0.93 

0.000200 
0.000200 
0.000200 

Surrogate Flag Result 
Spike Percent 

Units Dilution Amount Recovery 
Recovery-

Limits 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d 14 

0.0562 
0.0412 
0.0579 

mg/L 0.93 i 
mg/L 0.93 
mg/L 0.93 

0.0800 70 
0.0800 52 
0.0800 72 

10 - 111 
10 - 92.7 

35.9 - 107 

Method Blank (1) QC Batch: 74939 

QC Batch: 74939 
Prep Batch: 64291 

Date Analyzed: 2010-11-01 
QC Preparation: 2010-11-01 

Analyzed By: AG 
Prepared By: AG 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000600 
<0.000600 
<0.000800 
<0.000767 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.112 mg/L 1 
0.108 mg/L 1 

0.100 112 
0.100 108 

70.2 - 118 
47.3 - 116 

Method Blank (1) QC Batch: 75374 

QC Batch: 75374 
Prep Batch: 64659 

Date Analyzed: 2010-11-16 
QC Preparation: 2010-11-01 

Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
MDL 

Result Units RL 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 

<0.0000784 
<0.0000747 
<0.0000575 
<0.0000963 
<0.0000617 
<0.0000952 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

continued ... 
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method blank continued . . . 
MDL 

Parameter Flag Result Units RL 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo (a,h) anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0500 mg/L 1 0.0800 62 10 - 111 
2-Fluorobiphenyl 0.0303 mg/L 1 0.0800 38 10 - 92.7 
Terphenyl-dl4 0.0483 mg/L 1 0.0800 60 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 74939 Date Analyzed: 
Prep Batch: 64291 QC Preparation: 

2010-11-01 Analyzed By: AG 
2010-11-01 Prepared By: AG 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0987 mg/L 1 0:100 <0.000600 99 82.9 - 118 
Toluene 0.0993 mg/L 1 0.100 <0.000600 99 82.7 - 117 
Ethylbenzene 0.0997 mg/L 1 0.100 <0.000800 100 78.8 - 116 
Xylene • 0.300 mg/L 1 0.300 <0.000767 100 79.3 - 116 

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 0.101 mg/L 1 0.100 <0.000600 101 82.9 - 118 2 20 
Toluene 0.0998 mg/L 1 ' 0.100 <0.000600 100 82.7 - 117 0 20 
Ethylbenzene 0.101 mg/L 1 0.100 <0.000800 101 78.8 - 116 1 20 
Xylene 0.303 mg/L 1 0.300 <0.000767 101 79.3 - 116 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0966 0.105 mg/L 1 0.100 97 105 67.3 - 113 
4-Bromofluorobenzene (4-BFB) 0.0976 0.106 • mg/L 1 0.100 98 106 68.2 - 134 

Laboratory Control Spike (LCS-1) 

QC Batch: 75374 Date Analyzed: 2010-11-16 Analyzed By: MN 
Prep Batch: 64659 QC Preparation : 2010-11-01 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0452 mg/L 1 0.0800 <0.0000784 56 32.2 - 80.3 
2-Methylnaphthalene 0.0433 mg/L 1 0.0800 <0.0000747 54 34.8 - 87 
1-Methylnaphthalene 0.0482 mg/L 1 0.0800 <0.0000575 60 36.9 - 89.6 
Acenaphthylene 0.0532 mg/L 1 0.0800 <0.0000963 66 35 - 93.2 
Acenaphthene 0.0530 mg/L 1 0.0800 <0.0000617 66 35.8 - 92.9 
Dibenzofuran 0.0395 mg/L 1 0.0800 <0.0000952 49 35.3 - 85.1 
Fluorene 0.0519 mg/L 1 0.0800 <0.000134 65 43.4 - 101 
Anthracene 0.0660 mg/L 1 ' 0.0800 <0.000441 82 44.8 - 92.4 
Phenanthrene 0.0513 mg/L 1 0.0800 <0.000435 64 44 - 93.7 
Fluoranthene 0.0572 mg/L 1 0.0800 <0.000476 72 52.7 - 104 
Pyrene 0.0602 mg/L 1 0.0800 <0.000590 75 42.2 - 93.8 
Benzo(a)anthracene 0.0438 mg/L 1 0.0800 <0.000118 55 40.4 - 91.9 
Chrysene 0.0825 mg/L 1 0.0800 <0.0000766 103 44.4 - 107 
Benzo(b)fluoranthene 0.0318 mg/L 1 0.0800 <0.000146 40 34.8 - 105 
Benzo(k)fluoranthene 0.0582 mg/L 1 0.0800 <0.000141 73 50.2 - 158 
Benzo(a)pyrene 0.0441 mg/L 1 0.0800 <0.000132 55 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0431 mg/L 1 0.0800 <0.0000702 54 43.2 - 115 
Dibenzo(a,h)anthracene 0.0532 mg/L 1 0.0800 <0.0000534 66 43.9 - 115 
Benzo(g,h,i)perylene 0.0513 mg/L 1 0.0800 <0.0000473 64 45.1 - 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 
Naphthalene 0.0448 mg/L 1 0.0800 <0.0000784 56 32.2 - 80.3 1 20 
2-Methylnaphthalene 0.0433 mg/L 1 0.0800 <0.0000747 54 34.8 - 87 0 20 
1- Methylnaphthalene 0.0490 mg/L 1 0.0800 <0.0000575 61 36.9 - 89.6 2 20 
Acenaphthylene 0.0528 mg/L 1 0.0800 <0.0000963 66 35 - 93.2 1 20 
Acenaphthene 0.0534 mg/L 1 0.0800 <0.0000617 67 35.8 - 92.9 1 20 
Dibenzofuran 0.0396 mg/L 1 0.0800 <0.0000952 50 35.3 - 85.1 0 20 
Fluorene 0.0524 mg/L 1 0.0800 <0.000134 66 43.4 - 101 1 20 
Anthracene 0.0624 mg/L 1 0.0800 <0.000441 78 44.8 - 92.4 6 20 
Phenanthrene 0.0506 mg/L 1 0.0800 <0.000435 63 44 - 93.7 1 20 
Fluoranthene 0.0567 mg/L 1 0.0800 <0.000476 71 52.7 - 104 1 20 
Pyrene 0.0531 mg/L 1 0.0800 <0.000590 66 42.2 - 93.8 12 20 

continued ... 
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control spikes continued ... 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Benzo(a)anthracene 0.0503 mg/L 1 0.0800 <0.000118 63 40.4 • - 91.9 14 20 
Chrysene 0.0837 mg/L 1 0.0800 <0.0000766 105 44.4 - 107 1 20 
Benzo(b)fiuoranthene 0.0341 mg/L 1 0.0800 <0.000146 43 34.8 - 105 7 20 
Benzo(k)fiuoranthene 0.0502 mg/L 1 0.0800 <0.000141 63 50.2 - 158 15 20 
Benzo(a)pyrene 1 0.0550 mg/L 1 0.0800 <0.000132 69 51.3 - 151 22 20 
Indeno(l,2,3-cd)pyrene 0.0440 mg/L 1 0.0800 <0.0000702 55 43.2 - 115 2 20 
Dibenzo(a,h)anthracene 0.0507 mg/L 1 0.0800 <0.0000534 63 43.9 - 115 5 20 
Benzo(g,h,i)perylene 0.0500 mg/L 1 0.0800 <0.0000473 62 45.1 - 115 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 
Nitrobenzene-d5 0.0475 0.0463 mg/L 1 0.0800 59 58 10 - 111 
2-Fluorobiphenyl 0.0461 0.0450 mg/L 1 0.0800 58 56 10 - 92.7 
Terphenyl-dl4 0.0538 0.0534 mg/L 1 0.0800 67 67 35.9 - 107 

Matrix Spike (MS-1) Spiked Sample: 249154 

QC Batch: 74939 Date Analyzed : 2010-11-01 Analyzed By: AG 
Prep Batch: 64291 QC Preparation: 2010-11-01 Prepared By: AG 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0993 mg/L • 1 0.100 <0.000600 99 77.9 - 114 
Toluene 0.0989 mg/L 1 0.100 <0.000600 99 78.3- 111 
Ethylbenzene 0.0994 mg/L 1 0.100 <0.000800 99 75.3 - no 
Xylene 0.299 mg/L 1 0.300 <0.000767 100 75.7 - 109 

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 0.104 • mg/L 1 0.100 <0.000600 104 77.9 - 114 5 20 
Toluene 0.104 mg/L 1 0.100 <0.000600 104 78.3 - I l l 5 20 
Ethylbenzene 0.104 mg/L 1 0.100 <0.000800 104 75.3 - 110 4 20 
Xylene 0.314 mg/L 1 0.300 <0.000767 105 75.7 - 109 5 20 

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

RPD out of RPD Limits. Analye not detected in sample. • 
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matrix spikes continued . . . 
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) 2 3 0.127 0.109 mg/L 1 0.1 127 109 68.3 - 107 
4-Bromofluorobenzene (4-BFB) 0.128 0.112 mg/L 1 0.1 128 112 60.1 - 135 

Standard ( C C V - 1 ) 

QC Batch: 74939 Date Analyzed: 2010-11-01 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0993 99 80 - 120 2010-11-01 
Toluene mg/L 0.100 0.0999 100 80 - 120 2010-11-01 
Ethylbenzene mg/L 0.100 0.105 105 80 - 120 2010-11-01 
Xylene mg/L 0.300 0.316 105 80 - 120 2010-11-01 

Standard ( C C V - 2 ) 

QC Batch: 74939 Date Analyzed: 2010-11-01 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery . Limits Analyzed 
Benzene mg/L 0.100 0.103 103 80 - 120 2010-11-01 
Toluene mg/L 0.100 0.103 103 80 - 120 2010-11-01 
Ethylbenzene mg/L 0.100 0.103 103 80 - 120 2010-11-01 
Xylene mg/L 0.300 0.311 104 80 - 120 2010-11-01 

Standard ( C C V - 1 ) 

QC Batch: 75374 Date Analyzed: 2010-11-16 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 60.4 101 80 - 120 2010-11-16 
2-Methylnaphthalene mg/L 60.0 63.1 105 80 - 120 2010-11-16 
1-Methylnaphthalene mg/L 60.0 62.5 104 80 - 120 2010-11-16 

continued ... 

2High surrogate recovery due to peak interference. 
3High surrogate recovery due to peak interference. 
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standard continued . .. 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Acenaphthylene mg/L 60.0 59.5 99 80 - 120 2010-11-16 
Acenaphthene mg/L 60.0 60.9 102 80 - 120 2010-11-16 
Dibenzofuran mg/L 60.0 62.4 104 80 - 120 2010-11-16 
Fluorene mg/L 60.0 64.6 108 80 - 120 2010-11-16 
Anthracene mg/L 60.0 .61.8 103 80 - 120 2010-11-16 
Phenanthrene mg/L 60.0 53.4 89 80 - 120 2010-11-16 
Fluoranthene mg/L 60.0 49.5 82 80 - 120 2010-11-16 
Pyrene mg/L 60.0 61.0 102 80 - 120 2010-11-16 
Benzo(a)anthracene mg/L 60.0 49.6 83 80 - 120 2010-11-16 
Chrysene mg/L 60.0 66.9 112 80 - 120 2010-11-16 
Benzo(b)fluoranthene mg/L 60.0 50.0 83 80 - 120 2010-11-16 
Benzo(k)fluoranthene mg/L 60.0 64.8 108 80 - 120 2010-11-16 
Benzo(a)pyrene mg/L 60.0 67.5 112 80 - 120 2010-11-16 
Indeno(l,2,3-cd)pyrene mg/L 60.0 53.7 90 80 - 120 2010-11-16 
Dibenzo(a,h)anthracene mg/L 60.0 55.2 92 80 - 120 2010-11-16 
Benzo(g,h,i)perylene mg/L 60.0 61.2 102 80 - 120 2010-11-16 

Spike Percent Recovery-
Surrogate Flag Result • Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 70.3 mg/L 1 60.0 117 80 - 120 
2-Fluorobiphenyl 61.0 mg/L 1 60.0 102 80 - 120 
Terphenyl-d 14 58.9 mg/L 1 60.0 98 80 - 120 
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WBENC: 237019 
Certifications 

HUB: 1752439743100-86536 
NCTRCA WFWB38444Y0909 

NELAP Certifications 
Lubbock: T104704219-08-TX El Paso: T104704221-08-TX 

LELAP-02003 LELAP-02002 
Kansas E-10317 

DBE: VN 20657 

Midland: T104704392-08-TX 

Analytical and Quality Control Report 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Report Date: December 8, 2010 

Work Order: 10112414 

Project Location: 
Project Name: 
Project Number: 

Lovington, NM 
TNM 97-04 Townsend 
TNM 97-04 

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 
251405 Townsend Post-Carbon water 2010-11-23 13:00 2010-11-24 

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



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

Standard Flags 
B - Tlie sample contains less than ten times tlie concentration found in the method blank. 

Page 2 of 10 



Case Narrative 

Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2010-11-24 and assigned to work order 
10112414. Samples for work order 10112414 were received intact without headspace and at a temperature of 3.5 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
BTEX S 8021B 64941 2010-11-29 at 09:00 75706 2010-11-29 at 15:41 
PAH S 8270D 65157 2010-11-24 at 14:00 75971 2010-12-07 at 16:00 

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 
10112414 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 10 
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T N M 97-04 

Work Order: 10112414 
T N M 97-04 Townsend 
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Analytical Report 
Sample: 251405 - Townsend Post-Carbon 

Laboratory: Midland 
Analysis: BTEX Analytical Method: S 8021B Prep Method; S 5030B 
QC Batch: 75706 Date Analyzed: 2010-11-29 Analyzed By: AG 
Prep Batch: 64941 Sample Preparation: 2010-11-29 Prepared By: AG 

RL 
Parameter Flag Result Units Dilution RL 
Benzene 0.00470 mg/L 1 0.00100 
Toluene <0.00100 mg/L 1 0.00100 
Ethylbenzene <0.00100 mg/L 1 0.00100 
Xylene <0.00100 mg/L 1 0.00100 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.101 mg/L 1 0.100 101 67.8 - 126 
4-Bromofluorobenzene (4-BFB) 0.102 mg/L 1 0.100 102 51.1 - 128 

Sample: 251405 - Townsend Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH Analytical Method: S 8270D Prep Method: S 3510C 
QC Batch: 75971 Date Analyzed: 2010-12-07 Analyzed By: MN 
Prep Batch: 65157 Sample Preparation: 2010-11-24 Prepared By: MN 

RL 
Parameter Flag Result Units Dilution RL 
Naphthalene <0.000184 mg/L 0.922 0.000200 
2-Methylnaphthalene <0.000184 mg/L 0.922 0.000200 
1-Methylnaphthalene <0.000184 mg/L 0.922 0.000200 
Acenaphthylene <0.000184 mg/L 0.922 0.000200 
Acenaphthene <0.000184 mg/L 0.922 0.000200 
Dibenzofuran <0.000184 mg/L 0.922 0.000200 
Fluorene <0.000184 mg/L 0.922 0.000200 
Anthracene <0.000184 mg/L 0.922 0.000200 
Phenanthrene <0.000184 mg/L 0.922 0.000200 
Fluoranthene <0.000184 mg/L 0.922 0.000200 
Pyrene <0.000184 . mg/L 0.922 0.000200 
Benzo(a)anthracene <0.000184 mg/L 0.922 0.000200 
Chrysene <0.000184 mg/L 0.922 0.000200 
Benzo(b)fluoranthene <0.000184 mg/L 0.922 0.000200 
Benzo (k) fluoranthene l <0.000184 mg/L 0.922 0.000200 

continued . .. 

Concentration biased low. 
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sample 251405 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(a)pyrene 2 <0.000184 mg/L 0.922 0.000200 
Indeno(l,2.3-cd)pyrene <0.000184 mg/L 0.922 0.000200 
Dibenzo(a,h)anthracene <0.000184 mg/L 0.922 0.000200 
Benzo(g,h,i)perylene <0.000184 mg/L 0.922 0.000200 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0168 mg/L 0.922 0.0800 21 10 - 111 
2- Fluorobipheny 1 0.0247 mg/L 0.922 0.0800 31 10 - 92.7 
Terphenyl-dl4 0.0445 mg/L 0.922 0.0800 56 35.9 - 107 

M e t h o d Blank (1) QC Batch: 75706 

QC Batch: 
Prep Batch: 

75706 
64941 

Date Analyzed: 2010-11-29 
QC Preparation: 2010-11-29 

Analyzed By: AG 
Prepared By: AG 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000600 
<0.000600 
<0.000800 
<0.000767 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0953 
0.0981 

mg/L 1 
mg/L 1 

0.100 
0.100 

95 
98 

70.2 - 118 
47.3 - 116 

M e t h o d Blank (1) QC Batch: 75971 

QC Batch: 
Prep Batch: 

75971 
65157 

Date Analyzed: 
QC Preparation: 

2010-12-07 
2010-11-24 

Analyzed By: 
Prepared By: 

MN 
MN 

Parameter Flag 
MDL 

Result Units RL 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 

<0.0000784 
<0.0000747 
<0.0000575 
<0.0000963 

mg/L 
mg/L 
mg/L 
mg/L 

0.0002 
0.0002 
0.0002 
0.0002 

continued 

•Concentration biased low. 
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method blank continued ... 
MDL 

Parameter Flag Result Units RL 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fiuoranthene <0.000146 mg/L 0.0002 
Benzo(k)fiuoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0446 mg/L 1 0.0800 56 10 - 111 
2-Fluorobiphenyl 0.0451 mg/L 1 0.0800 56 10 - 92.7 
Terphenyl-dl4 0.0400 mg/L 1 0.0800 50 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 75706 Date Analyzed: 
Prep Batch: 64941 QC Preparation: 

2010-11-29 Analyzed By: AG 
2010-11-29 Prepared By: AG 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 0.0938 mg/L 1 0.100 <0.000600 94 82.9- 118 
Toluene 0.0936 mg/L 1 0.100 <0.000600 94 82.7 - 117 
Ethylbenzene 0.0960 mg/L 1 0.100 <0.000800 96 78.8 - 116 
Xylene 0.291 mg/L 1 0.300 <0.000767 97 79.3 - 116 

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 0.103 mg/L 1 0.100 <0.000600 103 82.9 - 118 9 20 
Toluene 0.102 mg/L 1 0.100 <0.000600 102 82.7 - 117 9 20 
Ethylbenzene 0.101 mg/L 1 0.100 <0.000800 101 78.8 - 116 5 20 
Xylene 0.306 mg/L 1 0.300 <0.000767 102 79.3 - 116 5 20 

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



Report Date: December 8, 2010 
TNM 97-04 

Work Order: 10112414 
TNM 97-04 Townsend 

Page Number: 7 of 10 
Lovington, NM 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.102 0.0950 mg/L 1 0.100 102 95 67.3- 113 
4-Bromofluorobenzene (4-BFB) 0.102 0.0998 mg/L 1 0.100 102 100 68.2 - 134 

Laboratory Control Spike (LCS-1) 

QC Batch: 75971 Date Analyzed 2010-12-07 Analyzed By: MN 
Prep Batch: 65157 QC Preparation: 2010-11-24 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0342 mg/L 1 0.0800 <0.0000784 43 32.2 - 80.3 
2-Methylnaphthalene 0.0335 mg/L 1 0.0800 <0.0000747 42 34.8 - 87 
1-Methylnaphthalene 0.0344 mg/L 1 0.0800 <0.0000575 43 36.9 - 89.6 
Acenaphthylene 0.0460 mg/L 1 0.0800 <0.0000963 58 35 - 93.2 
Acenaphthene 0.0454 mg/L 1 0.0800 <0.0000617 57 35.8 - 92.9 
Dibenzofuran 0.0429 mg/L 1 0.0800 <0.0000952 54 35.3 - 85.1 
Fluorene 0.0559 mg/L 1 0.0800 <0.000134 70 43.4 - 101 
Anthracene 0.0492 mg/L 1 0.0800 <0.000441 62 44.8 - 92.4 
Phenanthrene 0.0547 mg/L 1 0.0800 <0.000435 68 44 - 93.7 
Fluoranthene 0.0575 mg/L 1 0.0800 <0.000476 72 52.7 - 104 
Pyrene 0.0411 mg/L 1 0.0800 <0.000590 51 42.2 - 93.8 
Benzo(a) anthracene 0.0512 mg/L 1 0.0800 <0.000118 64 40.4 - 91.9 
Chrysene 0.0782 . mg/L 1 0.0800 <0.0000766 98 44.4 - 107 
Benzo(b)fluoranthene 0.0351 mg/L 1 0.0800 <0.000146 44 34.8 - 105 
Benzo(k)fluoranthene 3 0.0327 mg/L 1 0.0800 <0.000141 41 50.2 - 158 
Benzo(a)pyrene 4 0.0386 mg/L 1 0.0800 <0.000132 48 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0412 mg/L 1 0.0800 <0.0000702 52 43.2 - 115 
Dibenzo(a,h)anthracene 0.0560 mg/L 1 0.0800 <0.0000534 70 43.9 - 115 
Benzo(g,h,i)perylene 0.0391 mg/L 1 0.0800 <0.0000473 49 45.1 - 115 

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

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Naphthalene 0.0350 mg/L 1 0.0800 <0.0000784 44 32.2 - 80.3 2 20 
2-Methylnaphthalene 0.0332 mg/L 1 0.0800 <0.0000747 42 34.8 - 87 1 20 
1-Methylnaphthalene 0.0339 mg/L 1 0.0800 <0.0000575 42 36.9 - 89.6 2 . 20 
Acenaphthylene 0.0480 mg/L 1 0.0800 <0.0000963 60 35 - 93.2 4 20 
Acenaphthene 0.0468 mg/L 1 0.0800 <0.0000617 58 35.8 - 92.9 3 20 
Dibenzofuran 0.0444 mg/L 1 0.0800 <0.0000952 56 35.3 - 85.1 3 20 
Fluorene 0.0580 mg/L 1 0.0800 <0.000134 72 43.4 - 101 4 20 
Anthracene 0.0511 mg/L 1 0.0800 <0.000441 64 44.8 - 92.4 4 20 

continued ... 

3Spike recovery outside control limits. Concentration biased low. • 
''Spike recovery outside control limits. Concentration biased low. • 
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control spikes continued . . . 
LCSD Spike Matrix Rec. RPD 

Param R,esult Units Dil. Amount Result Rec. Lirnit RPD Limit 
Phenanthrene 0.0570 mg/L 1 0.0800 <0.000435 71 44 - 93.7 4 20 
Fluoranthene 0.0573 mg/L 1 0.0800 <0.000476 72 52.7 - 104 0 20 
Pyrene 0.0426 mg/L 1 0.0800 <0.000590 53 42.2 - 93.8 4 20 
Benzo(a)anthracene 0.0529 mg/L 1 0.0800 <0.000118 66 40.4 - 91.9 3 20 
Chrysene 0.0842 mg/L 1 0.0800 <0.0000766 105 44.4 - 107 7. 20 
Benzo(b)fluoranthene ' 0.0364 mg/L 1 0.0800 <0.000146 46 34.8 - 105 4 20 
Benzo(k)fiuoranthene 5 0.0326 mg/L 1 0.0800 <0.000141 41 50.2 - 158 0 20 
Benzo(a)pyrene 6 0.0402 mg/L 1 0.0800 <0.000132 50 51.3 - 151 4 20 
Indeno(l,2,3-cd)pyrene 0.0420 mg/L 1 0:0800 <0.0000702 52 43.2 - 115 2 20 
Dibenzo(a,h)anthracene 0.0577 mg/L 1 0.0800 <0.0000534 72 43.9 - 115 3 20 
Benzo(g,h,i)perylene 0.0404 mg/L 1 0.0800 <0.0000473 50 45.1 - 115 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 
Nitrobenzene-d5 0.0412 0.0450 mg/L 1 0.0800 52 56 10 - 111 
2-Fluorobiphenyl 0.0440 0.0465 mg/L 1 0.0800 55 58 10 - 92.7 
Terphenyl-dl4 0.0519 0.0544 mg/L 1 0.0800 65 68 35.9 - 107 

M a t r i x Spike (MS-1) Spiked Sample: 251472 

QC Batch: 75706 Date Analyzed: 2010-11-29 Analyzed By: AG 
Prep Batch: 64941 QC Preparation: 2010-11-29 Prepared By: AG 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 20.7 mg/L 200 20.0 2.0561 93 77.9 - 114 
Toluene 20.8 mg/L 200 • 20.0 2.6625 91 78.3 - 111 
Ethylbenzene 20.5 mg/L 200 20.0 3.0643 87 75.3 - 110 
Xylene 62.0 mg/L 200 60.0 9.495 88 75.7 - 109 

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 19.4 mg/L 200 20.0 2.0561 87 77.9 - 114 6 20 
Toluene 19.4 mg/L 200 20.0 2.6625 84 78.3 - 111 7 20 
Ethylbenzene 19.1 mg/L 200 20.0 3.0643 80 75.3 - 110 7 20 
Xylene 57.7 mg/L 200 60.0 9.495 80 75.7 - 109 7 ' 20 

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

5Spike recovery ouiside control limits. Concentration biased low. • 
"Spike recovery outside control limits. Concentration biased low. • 
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MS MSD Spike MS MSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 19.9 19.7 mg/L 200 20 100 98 68.3 - 107 
4-Bromofluorobenzene (4-BFB) 21.0 21.4 mg/L 200 20 105 107 60.1 - 135 

Standard ( C C V - 1 ) 

QC Batch: 75706 Date Analyzed: 2010-11-29 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0899 90 80 - 120 2010-11-29 
Toluene mg/L 0.100 0.0893 89 80 - 120 2010-11-29 
Ethylbenzene mg/L 0.100 0.0888 89 80 - 120 2010-11-29 
Xylene mg/L 0.300 0.270 90 80 - 120 2010-11-29 

Standard ( C C V - 2 ) 

QC Batch: 75706 Date Analyzed: 2010-11-29 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0880 88 80 - 120 2010-11-29 
Toluene mg/L 0.100 0.0874 87 80 - 120 2010-11-29 
Ethylbenzene mg/L 0.100 0.0871 87 80 - 120 2010-11-29 
Xylene mg/L 0.300 0.264 88 80 - 120 2010-11-29 

Standard ( C C V - 1 ) 

QC Batch: 75971 Date Analyzed: 2010-12-07 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 50.9 85 80 - 120 2010-12-07 
2-Methylnaphthalene mg/L 60.0 51.6 86 80 - 120 2010-12-07 
1-Methylnaphthalene mg/L 60.0 49.0 82 80 - 120 2010-12-07 
Acenaphthylene mg/L 60.0 51.7 86 80 - 120 2010-12-07 
Acenaphthene mg/L 60.0 50.9 85 80 - 120 2010-12-07 
Dibenzofuran mg/L 60.0 54.8 91 80 - 120 2010-12-07 
Fluorene mg/L 60.0 55.6 93 80 - 120 2010-12-07 
Anthracene mg/L 60.0 47.9 80 80 - 120 2010-12-07 
Phenanthrene mg/L 60.0 51.8 86 80 - 120 2010-12-07 

continued ... 
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standard continued . .. 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Fluoranthene mg/L 60.0 52.5 88 80 - 120 2010-12-07 
Pyrene mg/L 60.0 59.1 98 80 - 120 2010-12-07 
Benzo(a)anthracene mg/L 60.0 53.0 88 80 - 120 2010-12-07 
Chrysene mg/L 60.0 48.2 80 80 - 120 2010-12-07 
Benzo(b)fluoranthene mg/L 60.0 52.1 87 80 - 120 2010-12-07 
Benzo(k)fluoranthene 7 mg/L 60.0 42.1 70 80 - 120 2010-12-07 
Benzo(a)pyrene mg/L 60.0 48.6 81 80 - 120 2010-12-07 
Indeno(l ,2,3-cd)pyrene mg/L 60.0 51.7 86 80 - 120 2010-12-07 
Dibenzo(a,h)anthracene mg/L 60.0 52.0 87 80 - 120 2010-12-07 
Benzo(g,h,i)perylene mg/L 60.0 52.9 88 80 - 120 2010-12-07 

Spike Percent Recovery-
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 64.4 mg/L 1 60.0 107 80 - 120 
2-Fluorobiphenyl 53.8 mg/L 1 60.0 90 80 - 120 
Terphenyl-dl4 61.6 mg/L 1 60.0 103 80 - 120 

7Anal.yte recovery outside CCV control limits. Concentration biased low. • 
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b TR\( EAXVLYSIS, INC. I1; 
t Road 3443 B 

WBENC: 237019 

Lubbock: T104704219-08-TX 
LELAP-02003 
Kansas E-10317 

Certifications 
HUB: 1752439743100-86536 
NCTRCA WFWB38444Y0909 

NELAP Certifications 
El Paso: T104704221-08-TX 

LELAP-02002 

DBE: VN 20657 

Midland: T104704392-08-TX 

Analytical and Quality Control Report 

Report Date: February 10, 2011 

Work Order: 11012828 

Ron Rounsaville 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
256496 Post-Carbon water 2011-01-28 11:30 2011-01-28 

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



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

Standard Flags 
B - Tlie sample contains less than ten times the concentration found in the method blank. 

Page 2 of 9 



Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2011-01-28 and assigned to work order 
11012828. Samples for work order 11012828 were received intact without headspace and at a temperature of 3.3 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
BTEX S 8021B 66260 2011-01-28 at 16:30 77248 2011-01-29 at 06:01 
PAH S 8270D 66487 . 2011-02-02 at 15:00 77510 2011-02-10 at 08:25 

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 
11012828 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 9 



Report Date-. February 10, 2011 
T N M 97-04 

Work Order: 11012828 
TNM 97-04 Townsend 

Page Number: 4 of 9 
Lovington, NM 

Analytical Report 
Sample: 256496 - Post-Carbon 

Laboratory: Midland 
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5030B 
QC Batch: 77248 Date Analyzed: 2011-01-29 Analyzed By- : AG 
Prep Batch: 66260 Sample Preparation: 2011-01-28 Prepared By- : AG 

RL 
Parameter Flag Result Units Dilution RL 

Benzene <0.00100 mg/L 1 0.00100 
Toluene <0.00100 mg/L 1 0.00100 
Ethylbenzene <0.00100 mg/L 1 0.00100 
Xylene <0.00100 mg/L 1 0.00100 

Spike Percent Recovery 
Surrogate Flag Result . Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.109 mg/L 1 0.100 109 75.4- 119.4 
4-Bromofluorobenzene (4-BFB) 0.0998 mg/L 1 0.100 100 78.6 - 122.8 

Sample: 256496 - Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH Analytical Method: S 8270D Prep Method: S 3510C 
QC Batch: 77510 Date Analyzed: 2011-02-10 Analyzed By: MN 
Prep Batch: 66487 Sample Preparation: 2011-02-02 Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 
Naphthalene <0.000188 mg/L 0.939 0.000200 
2-Methylnaphthalene <0.000188 mg/L 0.939 0.000200 
1-Methylnaphthalene <0.000188 mg/L 0.939 0.000200 
Acenaphthylene <0.000188 mg/L 0.939 0.000200 
Acenaphthene <0.000188 mg/L 0.939 0.000200 
Dibenzofuran I <0.000188 mg/L 0.939 0.000200 
Fluorene <0.000188 mg/L 0.939 0.000200 
Anthracene <0.000188 mg/L 0.939 0.000200 
Phenanthrene <0.000188 mg/L 0.939 0.000200 
Fluoranthene <0.000188 mg/L 0.939 0.000200 
Pyrene <0.000188 mg/L 0.939 0.000200 
Benzo(a)anthracene <0.000188 mg/L 0.939 0.000200 

Chrysene <0.000188 mg/L 0.939 0.000200 

Benzo(b)fluoranthene <0.000188 mg/L 0.939 0.000200 

Benzo(k)fluoranthene <0.000188 mg/L 0.939 0.000200 
continued ... 

Concentration biased low. 



Report Date: February 10, 2011 
TNM 97-04 

Work Order: 11012828 
T N M 97-04 Townsend 

Page Number: 5 of 9 
Lovington, NM 

sample 256496 continued ... 

RL 
Parameter Flag Result Units Dilution RL 
Benzo(a)pyrene <0.000188 mg/L 0.939 0.000200 
Indeno(l,2,3-cd)pyrene <0.000188 mg/L 0.939 0.000200 
Dibenzo(a,h)anthracene <0.000188 mg/L 0.939 0.000200 
Benzo(g,h,i)perylene <0.000188 mg/L 0.939 0.000200 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0350 mg/L 0.939 0.0800 44 10 - 111 
2-Fluorobiphenyl 0.0390 mg/L 0.939 0.0800 49 10 - 92.7 
Terphenyl-dl4 0.0523 mg/L 0.939 0.0800 65 35.9 - 107 

M e t h o d Blank (1) QC Batch: 77248 

QC Batch: 
Prep Batch: 

77248 
66260 

Date Analyzed: 2011-01-29 
QC Preparation: 2011-01-28 

Analyzed By: AG 
Prepared By: AG 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000400 
<0.000300 
<0.000300 
<0.000333 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery-

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.103 
0.0963 

mg/L 1 
mg/L 1 

0.100 103 
0.100 96 

70.8 - 117.4 
79 - 113.4 

M e t h o d Blank (1) QC Batch: 77510 

QC Batch: 77510 Date Analyzed: 2011-02-10 Analyzed By: MN 
Prep Batch: 66487 QC Preparation: 2011-02-02 Prepared By: MN 

MDL 
Parameter Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 

continued ... 



Report Date: February 10, 2011 Work Order: 11012828 Page Number: 6 of 9 
TNM 97-04 TNM 97-04 Townsend Lovington, NM 

method blank continued ... 
MDL 

Parameter Flag Result Units RL 
Dibenzofuran 0.00427 mg/L 0.0002 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 • mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a) anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0402 mg/L 1 0.0800 50 10 - 111 
2-Fluorobiphenyl 0.0426 mg/L 1 0.0800 53 10 - 92.7 
Terphenyl-d 14 0.0406 mg/L 1 0.0800 51 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 77248 Date Analyzed : 2011-01-29 Analyzed By: AG 
Prep Batch: 66260 QC Preparation: 2011-01-28 Prepared By: AG 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene • 0.0918 mg/L 1 0.100 <0.000400 92 76.8 - 110.3 
Toluene 0.0919 mg/L 1 0.100 <0.000300 92 81 - 108.2 
Ethylbenzene 0.101 mg/L 1 0.100 <0.000300 101 78.8 - 111 
Xylene 0.303 mg/L 1 0.300 <0.000333 101 80.3 - 111.4 

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. Lirnit RPD Limit 
Benzene 0.0925 mg/L 1 0.100 <0.000400 92 76.8' - 110.3 1 20 
Toluene 0.0933 mg/L 1 0.100 <0.000300 93 81 - 108.2 2 20 
Ethylbenzene 0.104 mg/L 1 0.100 <0.000300 104 78.8 - I l l 3 20 
Xylene 0.314 mg/L 1 0.300 <0.000333 105 80.3 - 111.4 4 20 

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



Report Date: February 10, 2011 
TNM 97-04 

Work Order: 11012828 
TNM 97-04 Townsend 

Page Number: 7 of 9 
Lovington, NM 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.102 0.102 mg/L 1 0.100 102 102 66.6 - 114.5 
4-Bromofluorobenzene (4-BFB) 0.0980 0.0993 mg/L 1 0.100 98 99 77.1 - 114.4 

Laboratory Control Spike (LCS-1) 

QC Batch: 77510 Date Analyzed: 2011-02-10 Analyzed By: MN 
Prep Batch: 66487 QC Preparation: 2011-02-02 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0527 mg/L 1 0.0800 <0.0000784 66 32.2 - 80.3 
2-Methylnaphthalene 0.0539 mg/L 1 0.0800 <0.0000747 67 34.8 - 87 
1-Methylnaphthalene 0.0508 mg/L 1 0.0800 <0.0000575 64 36.9 - 89.6 
Acenaphthylene 0.0601 mg/L 1 0.0800 <0.0000963 75 35 - 93.2 
Acenaphthene 0.0551 mg/L 1 0.0800 <0.0000617 69 35.8 - 92.9 
Dibenzofuran 2 0.0258 mg/L 1 0.0800 0.00427 27 35.3 - 85.1 
Fluorene 0.0660 mg/L 1 0.0800 <0.000134 82 43.4 - 101 
Anthracene 0.0486 mg/L 1 0.0800 <0.000441 61 44.8 - 92.4 
Phenanthrene 0.0598 mg/L 1 0.0800 <0.000435 75 44 - 93.7 
Fluoranthene 0.0683 mg/L 1 0.0800 <0.000476 85 52.7 - 104 
Pyrene 0.0581 mg/L 1 0.0800 <0.000590 73 42.2 - 93.8 
Benzo(a)anthracene 0.0668 mg/L 1 0.0800 <0.000118 84 40.4 - 91.9 
Chrysene 0.0809 mg/L 1 0.0800 <0.0000766 101 44.4 - 107 
Benzo(b)fluoranthene 0.0433 mg/L 1 0.0800 <0.000146 54 34.8 - 105 
Benzo(k)fluoranthene 0.0493 mg/L 1 0.0800 <0.000141 62 50.2 - 158 
Benzo(a)pyrene 0.0460 mg/L 1 0.0800 <0.000132 58 51.3 - 151 
Indeno( 1,2,3-cd)pyrene . 0.0526 mg/L 1 0.0800 <0.0000702 66 43.2 - 115 
Dibenzo (a,h) anthracene 0.0621 mg/L 1 0.0800 <0.0000534 78 43.9 - 115 
Benzo(g,h,i)perylene 0.0455 mg/L 1 0.0800 <0.0000473 57 45.1 - 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 
Naphthalene 0.0605 irn; r /L 1 0.0800 <0.0000784 76 32.2 - 80.3 14 20 
2-Methylnaphthalene 0.0611 mg/L 1 0.0800 <0.0000747 76 34.8 - 87 12 20 
1-Methylnaphthalene 0.0565 mg/L 1 0.0800 <0.0000575 71 36.9 - 89.6 11 20 
Acenaphthylene 0.0692 mg/L 1 0.0800 <0.0000963 86 35 - 93.2 14 20 
Acenaphthene 0.0636 mg/L 1 0.0800 <0.0000617 80 35.8 - 92.9 14 20 
Dibenzofuran 3 0.0295 rm; 5/L 1 0.0800 0.00427 32 35.3 - 85.1 13 20 
Fluorene 0.0766 mj 5/L 1 0.0800 <0.000134 96 43.4 - 101 15 20 
Anthracene 0.0553 r /L 1 0.0800 <0.000441 69 44.8 - 92.4 13 20 

continued ... 

2Spike analyle out of control limits. Results biased low. • 
3Spike analyte out of control limits. Results biased low. • 
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TNM 97-04 

Work Order: 11012828 
TNM 97-04 Townsend 

Page Number: 8 of 9 
Lovington, NM 

control spikes continued ... 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Phenanthrene 0.0675 mg/L 1 0.0800 <0.000435 84 44 - 93.7 12 20 
Fluoranthene 0.0776 mg/L 1 0.0800 <0.000476 97 52.7 - 104 13 20 
Pyrene 0.0673 mg/L 1 0.0800 <0.000590 84 42.2 - 93.8 15 20 
Benzo(a)anthracene 4 0.0766 mg/L 1 0.0800 <0.000118 96 40.4 - 91.9 14 20 
Chrysene 5 0.0932 mg/L 1 0.0800 <0.0000766 116 44.4 - 107 14 20 
Benzo(b)fluoranthene 6 0.0533 mg/L 1 0.0800 <0.000146 67 34.8 - 105 21 20 
Benzo(k)fluoranthene 0.0543 mg/L 1 0.0800 <0.000141 68 50.2 - 158 10 20 
Benzo(a)pyrene 0.0529 mg/L 1 0.0800 <0.000132 66 51.3 - 151 14 20 
Indeno(l,2,3-cd)pyrene 0.0612 mg/L 1 0.0800 <0.0000702 76 43.2 - 115 15 20 
Dibenzo(a,h)anthracene 0.0716 mg/L 1 0.0800 <0.0000534 90 43.9 - 115 14 20 
Benzo(g,h,i)perylene 0.0548 mg/L 1 0.0800 <0.0000473 68 45.1 - 115 18 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 
Nitrobenzene-d5 0.0405 0.0473 mg/L 1 0.0800 51 59 10 - 111 
2-Fluorobiphenyl 0.0430 0.0500 mg/L 1 0.0800 54 62 10 - 92.7 
Terphenyl-dl4 0.0424 0.0491 mg/L 1 0.0800 53 61 35.9 - 107 

Standard ( C C V - 1 ) 

QC Batch: 77248 Date Analyzed: 2011-01-29 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0978 98 80 - 120 2011-01-29 
Toluene mg/L 0.100 0.0971 97 80 - 120 2011-01-29 
Ethylbenzene mg/L 0.100 0.104 104 80 - 120 2011-01-29 
Xylene mg/L 0.300 0.316 105 80 - 120 2011-01-29 

Standard ( C C V - 2 ) 

QC Batch: 77248 Date Analyzed: 2011-01-29 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0927 93 80 - 120 2011-01-29 
Toluene mg/L 0.100 0.0938 94 80 - 120 2011-01-29 

continued . .. 

4LCSD analyte out of range. LCS/LCSD has a RPD within limits. Therfore, LCS shows extraction occured properly. 
5LCSD analyte out of range. LCS/LCSD has a RPD within limits. Therfore, LCS shows extraction occured properly. 
6RPD out of RPD Limits. Analyte not detected in samples. 
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standard continued . . . 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed , 
Ethylbenzene mg/L 0.100 0.103 103 80 - 120 2011-01-29 
Xylene mg/L 0.300 0.313 104 80 - 120 2011-01-29 

Standard ( C C V - 1 ) 

QC Batch: 77510 Date Analyzed: 2011-02-10 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 53.8 90 80 - 120 2011-02-10 
2-Methy lnaphthalene mg/L 60.0 62.3 104 80 - 120 2011-02-10 
1-Methylnaphthalene mg/L 60.0 56.8 95 80 - 120 2011-02-10 
Acenaphthylene mg/L 60.0 57.5 96 80 - 120 2011-02-10 
Acenaphthene mg/L 60.0 55.4 92 80 - 120 2011-02-10 
Dibenzofuran mg/L 60.0 64.5 108 80 - 120 2011-02-10 
Fluorene mg/L 60.0 64.9 108 80 - 120 2011-02-10 
Anthracene mg/L 60.0 54.9 92 80 - 120 2011-02-10 
Phenanthrene mg/L 60.0 60.5 101 80 - 120 2011-02-10 
Fluoranthene mg/L 60.0 66.7 111 80 - 120 2011-02-10 
Pyrene mg/L 60.0 69.6 116 80 - 120 2011-02-10 
Benzo(a) anthracene mg/L 60.0 60.5 101 80 - 120 2011-02-10 
Chrysene mg/L 60.0 57.0 95 80 - 120 2011-02-10 
Benzo(b)fiuoranthene mg/L 60.0 58.2 97 80 - 120 2011-02-10 
Benzo(k)fluoranthene mg/L 60.0 59.0 98 80 - 120 2011-02-10 
Benzo(a)pyrene mg/L 60.0 54.5 91 80 - 120 2011-02-10 
Indeno(l,2,3-cd)pyrene mg/L 60.0 64.7 108 80 - 120 2011-02-10 
Dibenzo(a,h)anthracene mg/L 60.0 64.1 107 80 - 120 2011-02-10 
Benzo(g,h,i)perylene mg/L 60.0 62.0 103 80 - 120 2011-02-10 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Lirnit 

Nitrobenzene-d5 54.5 mg/L 1 60.0 91 80 - 120 
2-Fluorobiphenyl 53.5 mg/L 1 60.0 89 80 - 120 
Terphenyl-dl4 67.6 mg/L 1 60.0 113 80 - 120 
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Analytical and Quality Control Report 

E-mail Reports 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Report Date: March 15, 2011 

Work Order: 11030109 

Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
259117 Post-Carbon water 2011-02-28 15:00 2011-03-01 

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



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

Standard Flags 
B - Tlie sample contains less than ten times the concentration found in the method blank. 
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Case Narrative 
Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2011-03-01 and assigned to work order 
11030109. Samples for work order 11030109 were received intact without headspace and at a temperature of 3.8 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
BTEX S 8021B 67068 2011-03-04 at 08:44 79032 2011-03-04 at 08:44 
PAH S 8270D 67198 2011-03-09 at 15:00 79210 2011-03-12 at 10:52 

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 
11030109 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 10 



Report Date: March 15, 2011 
TNM 97-04 

Work Order: 11030109 
TNM 97-04 Townsend 

Page Number: 4 of 10 
Lovington, NM 

Analytical Report 
Sample: 259117 - Post-Carbon 

Laboratory: Midland 
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5030B 
QC Batch: 79032 Date Analyzed: 2011-03-04 Analyzed By: ME 
Prep Batch: 67068 Sample Preparation: 2011-03-04 Prepared By: ME 

RL 
Parameter Flag Result Units Dilution RL 
Benzene 0.0319 mg/L 5 0.00100 
Toluene 0.0370 mg/L 5 0.00100 
Ethylbenzene 0.0338 mg/L 5 0.00100 
Xylene 0.0992 mg/L 5 0.00100 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.498 mg/L 5 0.500 100 67.8 - 126 
4-Bromofluorobenzene (4-BFB) 0.478 mg/L 5 0.500 96 51.1 - 128 

Sample: 259117 - Post-Carbon 

Laboratory: Lubbock 
Analysis: PAH 
QC Batch: 79210 
Prep Batch: 67198 

Analytical Method: S 8270D 
Date Analyzed: 2011-03-12 
Sample Preparation: 2011-03-09 

Prep Method: S 3510C 
Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 
Naphthalene <0.000190 mg/L 0.952 0.000200 
2-Methylnaphthalene <0.000190 mg/L 0.952 0.000200 
1-Methylnaphthalene <0.000190 mg/L 0.952 0.000200 
Acenaphthylene <0.000190 mg/L 0.952 0.000200 
Acenaphthene <0.000190 mg/L 0.952 0.000200 
Dibenzofuran <0.000190 mg/L 0.952 0.000200 
Fluorene <0.000190 mg/L 0.952 0.000200 
Anthracene <0.000190 mg/L 0.952 0.000200 
Phenanthrene <0.000190 mg/L 0.952 0.000200 
Fluoranthene <0.000190 mg/L 0.952 0.000200 
Pyrene <0.000190 mg/L 0.952 0.000200 
Benzo(a)anthracene <0.000190 mg/L 0.952 0.000200 
Chrysene <0.000190 mg/L 0.952 0.000200 
Benzo(b)fluoranthene <0.000190 mg/L 0.952 0.000200 
Benzo(k)fluoranthene <0.000190 mg/L 0.952 0.000200 
Benzo(a) pyrene <0.000190 mg/L 0.952 0.000200 

continued ... 
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sample 259117 continued ... 

Parameter Flag 
RL 

Result Units Dilution RL 
Indeno (1,2,3-cd) pyrene 
Dibenzo(a,h) anthracene 
Benzo(g, h, i) perylene 

<0.000190 
<0.000190 
<0.000190 

m 
m 
m 

g/L 
g/L 
g/L 

0.952 
0.952 
0.952 

0.000200 
0.000200 
0.000200 

Surrogate Flag Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d 14 

0.0369 
0.0403 
0.0510 

mg/L 
mg/L 
mg/L 

0.952 
0.952 
0.952 

0.0800 
0.0800 
0.0800 

46 
50 
64 

10 - 111 
10 - 92.7 

35.9 - 107 

Method Blank (1) QC Batch: 79032 

QC Batch: 79032 
Prep Batch: 67068 

Date Analyzed: 
QC Preparation: 

2011-03-04 
2011-03-04 

Analyzed By: ME 
Prepared By: ME 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000400 
<0.000300 
<0.000300 
<0.000333 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.0880 mg/L 1 0.100 88 70.2 - 118 
4-Bromofluorobenzene (4-BFB) 0.0857 mg/L 1 0.100 86 47.3 - 116 

Method Blank (1) QC Batch: 79210 

QC Batch: 79210 Date Analyzed: 2011-03-12 Analyzed By: MN 
Prep Batch: 67198 QC Preparation: 2011-03-09 Prepared By: MN 

MDL 
Parameter Flag Result Units RL 
Naphthalene <0.0000784 mg/L 0.0002 
2-Methylnaphthalene <0.0000747 mg/L 0.0002 
1-Methylnaphthalene <0.0000575 mg/L 0.0002 
Acenaphthylene <0.0000963 mg/L 0.0002 
Acenaphthene <0.0000617 mg/L 0.0002 
Dibenzofuran <0.0000952 mg/L 0.0002 

continued ... 
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method blank continued .. . 
MDL 

Parameter Flag Result Units RL 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a)anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k)fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
lndeno(l, 2,3-cd) pyrene <0.0000702 mg/L 0.0002 
D i ben zo (a, h) an th racene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0425 mg/L 1 0.0800 53 10 - 111 
2-Fluorobiphenyl 0.0451 mg/L 1 0.0800 56 10 - 92.7 
Terphenyl-d 14 0.0573 mg/L 1 0.0800 72 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 79032 Date Analyzed: 2011-03-04 Analyzed By: ME 
Prep Batch: 67068 QC Preparation: 2011-03-04 Prepared By: ME 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result R.ec. Limit 
Benzene 0.0946 mg/L 1 0.100 <0.000400 95 82.9 - 108 
Toluene 0.0938 mg/L 1 0.100 <0.000300 94 82.7 - 107 
Ethylbenzene 0.0916 mg/L 1 0.100 <0.000300 92 78.8 - 106 
Xylene 0.277 mg/L 1 0.300 <0.000333 92 79.3 - 106 

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 R.ec. Limit RPD Limit 
Benzene 0.0935 mg/L 1 0.100 <0.000400 94 82.9 - 108 1 20 
Toluene 0.0922 mg/L 1 0.100 <0.000300 92 82.7 - 107 2 20 
Ethylbenzene 0.0904 mg/L 1 0.100 <0.000300 90 78.8 - 106 1 20 
Xylene 0.276 mg/L 1 0.300 <0.000333 92 79.3 - 106 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0931 0.0912 mg/L 1 0.100 93 91 67.3 - 113 
4-Bromofluorobenzene (4-BFB) 0.0938 0.0956 mg/L 1 0.100 94 96 68.2 - 124 

Laboratory Control Spike (LCS-1) 

QC Batch: 79210 Date Analyzed: 2011-03-12 Analyzed By: MN 
Prep Batch: 67198 QC Preparation : 2011-03-09 Prepared By: MN 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0341 mg/L 1 0.0800 <0.0000784 43 32.2 - 80.3 
2-Methylnaphthalene 0.0398 mg/L 1 0.0800 <0.0000747 50 34.8 - 87 
1-Methylnaphthalene 0.0374 mg/L 1 0.0800 <0.0000575 47 36.9 - 89.6 
Acenaphthylene 0.0449 mg/L 1 0.0800 <0.0000963 56 35 - 93.2 
Acenaphthene 0.0417 mg/L 1 0.0800 <0.0000617 52 35.8 - 92.9 
Dibenzofuran 0.0405 mg/L 1 0.0800 <0.0000952 51 35.3 - 85.1 
Fluorene 0.0542 mg/L 1 0.0800 <0.000134 68 43.4 - 101 
Anthracene 0.0523 mg/L 1 0.0800 <0.000441 65 44.8 - 92.4 
Phenanthrene 0.0569 mg/L 1 0.0800 <0.000435 71 44 - 93.7 
Fluoranthene 0.0705 mg/L 1 0.0800 <0.000476 88 52.7 - 104 
Pyrene 0.0633 mg/L 1 0.0800 <0.000590 79 42.2 - 93.8 
Benzo(a)anthracene 0.0681 mg/L 1 0.0800 <0.000118 85 40.4 - 91.9 
Chrysene 0.0827 mg/L 1 0.0800 <0.0000766 103 44.4 - 107 
Benzo(b)fluoranthene 0.0464 mg/L 1 0.0800 <0.000146 58 34.8 - 105 
Benzo(k)fluoranthene 0.0532 mg/L 1 0.0800 <0.000141 66 50.2 - 158 
Benzo(a)pyrene 0.0482 mg/L 1 0.0800 <0.000132 60 51.3 - 151 
Indeno(l,2.3-cd)pyrene 0.0525 mg/L 1 0.0800 <0.0000702 66 43.2 - 115 
Dibenzo(a,h)anthracene 0.0609 mg/L 1 0.0800 <0.0000534 76 43.9 - 115 
Benzo(g,h,i)perylene 0.0482 • mg/L 1 0.0800 <0.0000473 60 45.1 - 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 
Naphthalene 0.0352 mg/L 1 0.0800 <0.0000784 44 32.2 - 80.3 3 20 
2-Methylnaphthalene 0.0424 mg/L 1 0.0800 <0.0000747 53 34.8 - 87 6 20 
1-Methylnaphthalene 0.0390 mg/L 1 0.0800 <0.0000575 49 36.9 - 89.6 4 20 
Acenaphthylene 0.0460 mg/L 1 0.0800 <0.0000963 58 35 - 93.2 2 20 
Acenaphthene 0.0427 mg/L 1 0.0800 <0.0000617 53 • 35.8 - 92.9 2 20 
Dibenzofuran 0.0422 mg/L 1 0.0800 <0.0000952 53 35.3 - 85.1 4 20 
Fluorene 0.0556- mg/L 1 0.0800 <0.000134 70 43.4 - 101 3 20 
Anthracene 0.0532 mg/L 1 0.0800 <0.000441 66 44.8 - 92.4 2 20 
Phenanthrene 0.0581 mg/L 1 0.0800 <0.000435 73 44 - 93.7 2 20 
Fluoranthene 0.0725 mg/L 1 0.0800 <0.000476 91 52.7 - 104 3 20 
Pyrene 0.0651 mg/L 1 0.0800 <0.000590 81 42.2 - 93.8 3 20 

continued 
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control spikes continued . . . 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Benzo(a)anthracene 0.0695 mg/L 1 0.0800 <0.000118 87 40.4 - 91.9 2 20 
Chrysene 0.0843 mg/L 1 0.0800 <0.0000766 105 44.4 - 107 2 20 
Benzo(b)fluoranthene 0.0515 mg/L 1 0.0800 <0.000146 64 34.8 - 105 10 20 
Benzo(k)fluoranthene 0.0563 mg/L 1 0.0800 <0.000141 70 50.2 - 158 6 20 
Benzo(a)pyrene 0.0541 mg/L 1 0.0800 <0.000132 68 51.3 - 151 12 20 
Indeno(l,2,3-cd)pyrene 0.0536 mg/L 1 0.0800 <0.0000702 67 43.2 - 115 2 20 
Dibenzo(a,h)anthracene 0.0626 mg/L 1 0.0800 <0.0000534 78 43.9 - 115 3 20 
Benzo(g, h,i) perylene 0.0498 mg/L 1 0.0800 <0.0000473 62 45.1 - 115 3 20 

Percent recovery is based on the spike result. R.PD is based on the spike and spike duplicate result. 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount R.ec. Rec. Limit 
Nitrobenzene-d5 0.0311 0.0306 mg/L 1 0.0800 39 38 10 - 111 
2-Fluorobiphenyl 0.0362 0.0376 mg/L 1 0.0800 45 47 10 - 92.7 
Terphenyl-dl4 0.0574 0.0584 mg/L 1 0.0800 72 73 35.9 - 107 

Matrix Spike (MS-1) Spiked Sample: 259115 

QC Batch: 79032 Date Analyzed: 2011-03-04 Analyzed By: ME 
Prep Batch: 67068 QC Preparation: 2011-03-04 Prepared By: ME 

MS Spike Matri X Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Benzene 2.61 mg/L 5 0.500 2.1558 91 77.9 - 114 
Toluene 0.447 mg/L 5 0.500 <0.00150 89 78.3 - 111 
Ethylbenzene 0.444 mg/L 5 0.500 0.0426 80 75.3 - 110 
Xylene 1.30 ' mg/L 5 1.50 <0.00166 87 75.7 - 109 

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 2.67 mg/L 5 0.500 2.1558 103 77.9 - 114 2 20 
Toluene 0.462 mg/L . 5 0.500 <0.00150 92 78.3 - I l l 3 20 
Ethylbenzene 0.462 mg/L 5 0.500 0.0426 84 75.3 - 110 4 20 
Xylene 1.36 mg/L 5 1.50 <0.00166 91 75.7 - 109 4 20 

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

MS MSD Spik e MS MSD ' Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.466 0.487 mg/L 5 0.5 93 97 68.3 - 107 
4-Bromofluorobenzene (4-BFB) 0.500 0.520 mg/L 5 0.5 100 104 60.1 - 135 
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Standard (CCV-2) 

QC Batch: 79032 Date Analyzed: 2011-03-04 Analyzed By: ME 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0928 93 80 - 120 2011-03-04 
Toluene • mg/L 0.100 0.0909 91 80 - 120 2011-03-04 
Ethylbenzene mg/L 0.100 0.0875 88 80 - 120 2011-03-04 
Xylene mg/L 0.300 0.266 89 80 - 120 2011-03-04 

Standard (CCV-3) 

QC Batch: 79032 Date Analyzed: 2011-03-04 Analyzed By: ME 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0948 95 80 - 120 2011-03-04 
Toluene mg/L 0.100 0.0933 93 80 - 120 2011-03-04 
Ethylbenzene mg/L 0.100 0.0902 90 80 - 120 2011-03-04 
Xylene mg/L 0.300 0.272 91 80 - 120 2011-03-04 

Standard (CCV-1) 

QC Batch: 79210 Date Analyzed: 2011-03-12 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 53.2 89 80 - 120 2011-03-12 
2-Methylnaphthalene mg/L 60.0 64.7 108 80 - 120 2011-03-12 
1-Methylnaphthalene mg/L 60.0 57.7 96 80 - 120 2011-03-12 
Acenaphthylene mg/L 60.0 56.3 94 80 - 120 2011-03-12 
Acenaphthene mg/L 60.0 53.8 90 80 - 120 2011-03-12 
Dibenzofuran mg/L 60.0 62.1 104 80 - 120 2011-03-12 
Fluorene mg/L 60.0 60.8 101 80 - 120 2011-03-12 
Anthracene mg/L 60.0 54.6 91 80 - 120 2011-03-12 
Phenanthrene mg/L 60.0 60.2 100 80 - 120 2011-03-12 
Fluoranthene mg/L 60.0 69.3 116 80 - 120 2011-03-12 
Pyrene mg/L 60.0 63.8 106 80 - 120 2011-03-12 
Benzo(a) anthracene mg/L 60.0 60.4 101 80 - 120 2011-03-12 
Chrysene mg/L 60.0 56.7 94 80 - 120 2011-03-12 
Benzo(b)fluoranthene mg/L 60.0 57.9 96 80 - 120 2011-03-12 
Benzo(k)fluoranthene mg/L 60.0 61.6 103 80 - 120 2011-03-12 

contented . . . 
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standard continued ... 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzo(a)pyrene mg/L 60.0 57.3 96 80 - 120 2011-03-12 
Indeno(l,2,3-cd)pyrene mg/L 60.0 56.9 95 80 - 120 2011-03-12 
Dibenzo(a,h)anthracene mg/L 60.0 56.6 94 80 - 120 2011-03-12 
Benzo(g, h, i) pery lene mg/L 60.0 54.8 91 80 - 120 2011-03-12 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 56.0 mg/L 1 60.0 93 80 - 120 
2-Fluorobiphenyl 56.0 mg/L 1 60.0 93 80 - 120 
Terphenyl-d 14 62.0 mg/L 1 60.0 103 80 - 120 
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Analytical and Quality Control Report 

E-mail Reports 
Nova Safety & Environmental 
2057 Commerce St. 
Midland, TX, 79703 

Report Date: March 24, 2011 

Work Order: 11032107 

Project Location: Lovington, NM 
Project Name: TNM 97-04 Townsend 
Project Number: TNM 97-04 

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 
261152 TPC water 2011-03-18 12:00 2011-03-21" 

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



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

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

Page 2 of 10 



Case Narrative 
Samples for project TNM 97-04 Townsend were received by TraceAnalysis, Inc. on 2011-03-21 and assigned to work order 
11032107. Samples for work order 11032107 were received intact without headspace and at a temperature of 21.3 C. 

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

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
BTEX S 8021B 67576 2011-03-21 at 14:22 79654 2011-03-21 at 14:22 
PAH S 8270D 67618 2011-03-22 at 15:00 79704 2011-03-23 at 10:05 

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 
11032107 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 10 
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Analytical Report 
Sample: 261152 - T P C 

Laboratory: Midland 
Analysis: BTEX Analytical Method: S 8021B Prep Method: S 5030B 
QC Batch: 79654 Date Analyzed: 2011-03-21 Analyzed By: ME 
Prep Batch: 67576 Sample Preparation: 2011-03-21 Prepared By: ME 

RL 
Parameter Flag Result Units Dilution RL 
Benzene <0.00100 mg/L 1 0.00100 
Toluene <0.00100 mg/L 1 0.00100 
Ethylbenzene <0.00100 mg/L 1 0.00100 
Xylene <0.00100 mg/L 1 0.00100 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Trifluorotoluene (TFT) 0.113 mg/L 1 0.100 113 67.8 - 129 
4-Bromofluorobenzene (4-BFB) 1 0.129 mg/L 1 0.100 129 51.1 - 128 

Sample: 261152 - T P C 

Laboratory: Lubbock 
Analysis: PAH 
QC Batch: 79704 
Prep Batch: 67618 

Analytical Method: S 8270D 
Date Analyzed: 2011-03-23 
Sample Preparation: 2011-03-22 

Prep Method: S 3510C 
Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
RL 

Result Units Dilution RL 
Naphthalene <0.000183 mg/L 0.913 0.000200 
2-Methylnaphthalene <0.000183 mg/L 0.913 0.000200 
1-Methylnaphthalene <0.000183 mg/L 0.913 0.000200 
Acenaphthylene <0.000183 mg/L 0.913 0.000200 
Acenaphthene <0.000183 mg/L 0.913 0.000200 
Dibenzofuran <0.000183 mg/L 0.913 0.000200 
Fluorene <0.000183 mg/L 0.913 0.000200 
Anthracene <0.000183 mg/L 0.913 0.000200 
Phenanthrene <0.000183 mg/L 0.913 0.000200 
Fluoranthene <0.000183 mg/L 0.913 0.000200 
Pyrene <0.000183 mg/L 0.913 0.000200 
Benzo(a)anthracene <0.000183 mg/L 0.913 0.000200 
Chrysene <0.000183 mg/L 0.913 0.000200 
Benzo(b)fluoranthene <0.000183 mg/L 0.913 0.000200 
Benzo(k)fluoranthene <0.000183 mg/L 0.913 0.000200 
Benzo(a)pyrene <0.000183 mg/L 0.913 0.000200 

1High surrogate recovery. Sample non-detect, result bias high. • 
continued ... 
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sample 261152 continued .. . 

RL 
Parameter Flag Result Units Dilution RL 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h) anthracene 
Benzo(g,h,i)perylene 

<0.000183 mg/L 
<0.000183 mg/L 
<0.000183 mg/L 

0.913 
0.913 
0.913 

0.000200 
0.000200 
0.000200 

Surrogate Flag Result 
Spike Percent 

Units Dilution Amount Recovery 
Recovery 

Limits 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

0.0319 
0.0354 
0.0464 

mg/L 0.913 I 
mg/L 0.913 I 
mg/L 0.913 i 

0.0800 40 
0.0800 44 
0.0800 58 

10 - 111 
10 - 92.7 

35.9 - 107 

Method Blank (1) QC Batch: 79654 

QC Batch: 79654 
Prep Batch: 67576 

Date Analyzed: 2011-03-21 
QC Preparation: 2011-03-21 

Analyzed By: ME 
Prepared By: ME 

Parameter Flag 
MDL 

Result Units RL 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

<0.000400 
<0.000300 
<0.000300 
<0.000333 

mg/L 
mg/L 
mg/L 
mg/L 

0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike Percent 

Amount Recovery 
Recovery 

Limits 
Trifluorotoluene (TFT) 
4-Bromofluorobenzene (4-BFB) 

0.0916 mg/L 1 
0.109 mg/L 1 

0.100 92 
0.100 109 

70.2 - 118 
47.3 - 116 

Method Blank (1) QC Batch: 79704 

QC Batch: 79704 
Prep Batch: 67618 

Date Analyzed: 2011-03-23 
QC Preparation: 2011-03-22 

Analyzed By: MN 
Prepared By: MN 

Parameter Flag 
MDL 

Result Units RL 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 

<0.0000784 
<0.0000747 
<0.0000575 
<0.0000963 
<0.0000617 
<0.0000952 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

continued ... 
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method blank continued . . . 
MDL 

Parameter Flag R.esult Units RL 
Fluorene <0.000134 mg/L 0.0002 
Anthracene <0.000441 mg/L 0.0002 
Phenanthrene <0.000435 mg/L 0.0002 
Fluoranthene <0.000476 mg/L 0.0002 
Pyrene <0.000590 mg/L 0.0002 
Benzo(a) anthracene <0.000118 mg/L 0.0002 
Chrysene <0.0000766 mg/L' 0.0002 
Benzo(b)fluoranthene <0.000146 mg/L 0.0002 
Benzo(k) fluoranthene <0.000141 mg/L 0.0002 
Benzo(a)pyrene <0.000132 mg/L 0.0002 
Indeno(l,2,3-cd)pyrene <0.0000702 mg/L 0.0002 
Dibenzo(a,h)anthracene <0.0000534 mg/L 0.0002 
Benzo(g,h,i)perylene <0.0000473 mg/L 0.0002 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
Nitrobenzene-d5 0.0199 mg/L 1 0.0800 25 10 - 111 
2-Fluorobiphenyl 0.0207 mg/L 1 0.0800 26 10 - 92.7 
Terphenyl-dl4 0.0378 mg/L 1 0.0800 47 35.9 - 107 

Laboratory Control Spike (LCS-1) 

QC Batch: 79654 Date Analyzed: 2011-03-21 Analyzed By: ME 
Prep Batch: 67576 QC Preparation: 2011-03-21 Prepared By: ME 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result R.ec. Limit 
Benzene 0.0925 mg/L 1 0.100 <0.000400 92 76.8 - 110 
Toluene 0.0997 mg/L 1 0.100 <0.000300 100 81 - 108 
Ethylbenzene . 0.112 mg/L 1 0.100 <0.000300 . 112 78.8 - 118 
Xylene 0.340 mg/L 1 0.300 <0.000333 113 80.3 - 119 

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

LCSD Spike Matrix R.ec. RPD 
Param R.esult Units Dil. Amount Result Rec. Limit RPD Limit 
Benzene 0.0979 mg/L 1 0.100 <0.000400 98 76.c ! - 110 6 20. 
Toluene 0.106 mg/L 1 0.100 <0.000300 106 81 - 108 6 20 
Ethylbenzene- 0.116 mg/L 1 0.100 <0.000300 116 78i ! - 118 4 20 
Xylene 0.358 mg/L 1 0.300 <0.000333 119 80.3 - 119 5 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result 
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LCS LCSD Spike LCS LCSD R ec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 0.0974 0.0863 mg/L 1 0.100 97 86 66.6 - 114 
4-Bromofluorobenzene (4-BFB) 0.122 0.109 mg/L 1 0.100 122 109 68.2 - 124 

Laboratory Control Spike (LCS-1) 

QC Batch: 79704 Date Analyzed 2011-03-23 Analyzed By: MN 
Prep Batch: 67618 QC Preparation: 2011-03-22 Prepared By: MN 

LCS Spike Matrix Rec. 
Param R.esult Units Dil. Amount Result Rec. Limit 
Naphthalene 0.0317 mg/L 1 0.0800 <0.0000784 40 32.2 - 80.3 
2-Methylnaphthalene 0.0353 mg/L 1 0.0800 <0.0000747 44 34.8 - 87 
1-Methylnaphthalene 0.0333 mg/L 1 0.0800 <0.0000575 42 36.9 - 89.6 
Acenaphthylene 0.0411 mg/L 1 0.0800 <0.0000963 51 35 - 93.2 
Acenaphthene 0.0395 mg/L 1 0.0800 <0.0000617 49 35.8 - 92.9 
Dibenzofuran 0.0361 mg/L 1 0.0800 <0.0000952 45 35.3 - 85.1 
Fluorene 0.0521 mg/L 1 0.0800 <0.000134 65 43.4 - 101 
Anthracene 0.0436 mg/L 1 0.0800 <0.000441 54 44.8 - 92.4 
Phenanthrene 0.0512 mg/L 1 0.0800 <0.000435 64 44 - 93.7 
Fluoranthene 0.0633 mg/L 1 0.0800 <0.000476 79 52.7 - 104 
Pyrene 0.0696 mg/L 1 0.0800 <0.000590 87 42.2 - 93.8 
Benzo (a) anth racene 0.0626 mg/L 1 0.0800 <0.000118 78 40.4 - 91.9 
Chrysene 2 0.0905 mg/L 1 0.0800 <0.0000766 113 44.4 - 107 
Benzo(b)fluoranthene 0.0350 mg/L 1 0.0800 <0.000146 44 34.8 - 105 
Benzo(k)fluoranthene 0.0533 mg/L 1 0.0800 <0.000141 67 50.2 - 158 
Benzo(a) pyrene 0.0453 mg/L 1 0.0800 <0.000132 57 51.3 - 151 
Indeno(l,2,3-cd)pyrene 0.0430 mg/L 1 0.0800 <0.0000702 54 43.2 - 115 
Dibenzo(a,h)anthracene 0.0476 mg/L 1 0.0800 <0.0000534 60 43.9 - 115 
Benzo(g,h,i)perylene 0.0369 mg/L 1 0.0800 <0.0000473 46 45.1 - 115 

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

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount R.esult Rec. Limit RPD Limit 
Naphthalene 0.0361 mg/L 1 0.0800 <0.0000784 45 32.2 - 80.3 13 20 
2-Methylnaphthalene 0.0398 m g/L 1 0.0800 <0.0000747 50 34.S - 87 ' 12 20 
1-Methylnaphthalene 0.0380 mg/L 1 0.0800 <0.0000575 48 36.9 - 89.6 13 20 
Acenaphthylene 0.0459 m g/L 1 0.0800 <0.0000963 57 35 - 93.2 11 20 
Acenaphthene 0.0447 m g/L 1 0.0800 <0.0000617 56 35.8 - 92.9 12 20 
Dibenzofuran 0.0405 m g/L 1 0.0800 <0.0000952 51 35.3 - 85.1 12 20 
Fluorene 0.0582, m g/L 1 0.0800 <0.000134 73 43.4 - 101 11 20 
Anthracene 0.0505 mg/L 1 0.0800 <0.000441 63 44.8 - 92.4 15 20 
Phenanthrene 0.0599 m g/L 1 0.0800 <0.000435 75 44 - 93.7 16 20 

continued . .. 

2Spike analyte out of control limits. Results biased high. • 
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control spikes continued . . . 
LCSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Fluoranthene 0.0744 mg/L 1 0.0800 <0.000476 93 52.7 - 104 16 • 20 
Pyrene : ! 0.0774 mg/L 1 0.0800 <0.000590 97 42.2 - 93.8 11 20 
Benzo(a)anthracene 0.0710 mg/L 1 0.0800 <0.000118 89 40.4 - 91.9 13 20 
Chrysene 4 0.0916 mg/L 1 0.0800 <0.0000766 114 44.4 - 107 1 20 
Benzo(b) fluoranthene 0.0363 mg/L 1 0.0800 <0.000146 45 34.8 - 105 4 20 
Benzo(k)fluoranthene 0.0585 mg/L 1 0.0800 <0.000141 73 50.2 - 158 9 20 
Benzo(a)pyrene 0.0447 mg/L 1 0.0800 <0.000132 56 51.3 - 151 1 20 
Indeno(l,2,3-cd)pyrene 0.0488 mg/L 1 0.0800 <0.0000702 61 43.2 - 115 13 20 
Dibenzo(a,h)anthracene 0.0555 mg/L 1 0.0800 <0.0000534 69 43.9 - 115 15 20 
Benzo(g,h,i)perylene 0.0430 mg/L 1 0.0800 <0.0000473 54 45.1 - 115 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 
Nitrobenzene-d5 0.0300 0.0330 mg/L 1 0.0800 38 41 10 - 111 
2-Fluorobiphenyl 0.0369 0.0413 mg/L 1 0.0800 46 52 10 - 92.7 
Terphenyl-dl4 0.0720 0.0806 mg/L 1 0.0800 90 101 35.9 - 107 

Matrix Spike (MS-1) Spiked Sample: 260125 

QC Batch: 79654 Date Analyzed: : 2011-03-21 Analyzed By: ME 
Prep Batch: 67576 QC Preparation: 2011-03-21 Prepared By: ME 

MS Spike Matrix Rec. 
Param R.esult Units Dil. Amount Result Rec. Limit 
Benzene 11.0 mg/L 50 5.00 5.7675 105 77.9 - 114 
Toluene 5.15 mg/L 50 5.00 <0.0150 103 78.3 - 111 
Ethylbenzene 6.20 mg/L 50 5.00 0.7803 108 75.3 - 110 
Xylene 17.1 mg/L 50 15.0 . 0.9691 108 75.7 - 109 

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 R.ec. Limit RPD Limit 
Benzene 11.2 mg/L 50 5.00 5.7675 109 77.9 - 114 2 20 
Toluene 5.27 mg/L 50 5.00 <0.0150 105 78.3 - I l l 2 20 
Ethylbenzene 6.28 mg/L 50 5.00 0.7803 110 75.3 - 110 1 20 
Xylene 17.4 mg/L 50 15.0 0.9691 110 75.7 - 109 2 20 

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

3Spike analyte out of control limits. Results biased high. • 
4 Spike analyte out of control limits. Results biased high. • 
5 M S D analyte out of range. MS/MSD has a RPD within limits. Therfore, MS shows extraction occured properly. 
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MS . MSD Spike MS MSD Rec. 
Surrogate Result R.esult Units Dil. Amount Rec. Rec. Limit 
Trifluorotoluene (TFT) 4.96 5.00 mg/L 50 5 99 100 68.3 - 107 
4-Bromofluorobenzene (4-BFB ) 5.91 5.91 mg/L 50 5 118 118 60.1 - 135 

Standard (CCV-1) 

QC Batch: 79654 Date Analyzed: 2011-03-21 Analyzed By: ME 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0989 99 80 - 120 2011-03-21 
Toluene mg/L 0.100 0.105 105 80 - 120 2011-03-21 
Ethylbenzene mg/L 0.100 0.118 118 80 - 120 2011-03-21 
Xylene mg/L 0.300 0.359 120 80 - 120 2011-03-21 

Standard (CCV-2) 

QC Batch: 79654 Date Analyzed: . 2011-03-21 Analyzed By: ME 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Benzene mg/L 0.100 0.0898 90 80 - 120 2011-03-21 
Toluene mg/L 0.100 0.0960 96 80 - 120 2011-03-21 
Ethylbenzene mg/L 0.100 0.106 106 80 - 120 2011-03-21 
Xylene mg/L 0.300 0.322 107 80 - 120 2011-03-21 

Standard (CCV-1) 

QC Batch: 79704 Date Analyzed: 2011-03-23 Analyzed By: MN 

CCVs CCVs CCVs Percent 
True . Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Naphthalene mg/L 60.0 52.4 87 80 - 120 2011-03-23 
2-Methylnaphthalene mg/L 60.0 61.4 102 80 - 120 2011-03-23 
1-Methylnaphthalene mg/L 60.0 55.2 92 80 - 120 2011-03-23 
Acenaphthylene mg/L 60.0 55.3 92 80 - 120 2011-03-23 
Acenaphthene mg/L 60.0 53.8 90 80 - 120 2011-03-23 
Dibenzofuran mg/L 60.0 65.0 108 80 - 120 2011-03-23 
Fluorene mg/L 60.0 63.2 105 80 - 120 2011-03-23 
Anthracene mg/L 60.0 54.0 90 80 - 120 2011-03-23 
Phenanthrene mg/L 60.0 59.1 98 80 - 120 2011-03-23 

continued ... 
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standard continued ... 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Fluoranthene mg/L 60.0 69.4 116 80 - 120 2011-03-23 
Pyrene mg/L 60.0 69.0 115 80 - 120 2011-03-23 
Benzo(a)anthra,cene mg/L 60.0 58.2 97 80 - 120 2011-03-23 
Chrysene mg/L 60.0 56.4 94 80 - 120 2011-03-23 
Benzo(b)fluoranthene mg/L 60.0 52.4 87 80 - 120 2011-03-23 
Benzo(k)fluoranthene mg/L 60.0 68.2 114 80 - 120 2011-03-23 
Benzo(a)pyrene mg/L 60.0 61.3 102 80 - 120 2011-03-23 
Indeno(l,2,3-cd)pyrene mg/L 60.0 53.1 88 80 - 120 2011-03-23 
Dibenzo(a,h)anthracene mg/L 60.0 53.9 90 80 - 120 2011-03-23 
Benzo(g,h,i)perylene mg/L 60.0 49.4 82 80 - 120 2011-03-23 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
Nitrobenzene-d5 53.1 mg/L 1 60.0 88 80 - 120 
2-Fluorobiphenyl 54.3 mg/L 1 60.0 90 80 - 120 
Terphenyl-d 14 68.8 mg/L 1 60.0 115 80 - 120 
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