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Crouch Main Line/Site Investigation 
March 20, 2003 

Navajo Refining 
Lea County, New Mexico 

I. Background 

Safety & Environmental Solutions, Inc. (SESI) was contracted by Navajo Refining 
Corporation to perform a site investigation of the Crouch Pig Station. The subject area is 
located in Section 15, Township 17S, Range 36E, in Lea County, New Mexico. 

II. Surface and Ground Water 

According to the database provided by the New Mexico State Engineer's Office, the 
groundwater depth for Section 15, Range 36E, Township 17S is 36.89. This 
measurement was taken on February 1, 1996. , \\\o^ 

I I I . Soils ^ ® , « 

The soils in the area are predominantly (Sand and sandy loam . 5 ^ 

IV. Work Performed 

Drilling of Boreholes 

On March 3, 2003 SESI drilled Borehole # 1 17.5' east of the Navajo Couch Pig Station to 
a depth of 5 feet. After drilling to the 5' depth the drilling rig had a mechanical failure. A 
sample was taken at that depth and sent under chain of custody to Cardinal Laboratories 
of Hobbs, New Mexico for analysis. The sample was analyzed for TPH (EPA 
method600/4-79-020 418.1), BTEX (EPA Method SW-846), and Chlorides (EPA methods 
4500-CIB). The results of the analysis are as follows: 

ID TPH 
i / 

cr Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-1 5' O9200; 176 <0.005 0.008 <0.005 1.91 

On March 4, 2003 SESI returned to location to resume drilling of borehole #1 and drilled 
Boreholes #2-#6. 

Borehole # 1 was drilled to a depth of 14 feet. Samples were taken at 6', 9-10', and 13-
14'. The samples were sent under chain of custody to Cardinal Laboratories for analysis 
All samples were analyzed for TPH (EPA method600/4-79-020 418.1) and BTEX (EPA 
Method SW-846). In addition to TPH and BTEX the 6' sample was tested for Chlorides 
(EPA methods 4500-CIB). The results of the analysis are as follows: 

ID TPH Cl Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-1 6' 4060 112 <0.005 <0.005 0.016 0.795 
BH-1 9-10' 790 - <0.005 <0.005 <0.005 <0.015 

BH-1 13-14' <10 - <0.005 <0.005 <0.005 <0.015 
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Crouch Main Line/Site Investigation 
March 20, 2003 

Navajo Refining 
Lea County, New Mexico 

Borehole # 2 was drilled 16.5' east of the Crouch Pig Station to a depth of 8 feet. 
Samples were taken at 5', and 7-8'. The samples were sent under chain of custody to 
Cardinal Laboratories for analysis. All samples were analyzed for TPH (EPA 
method600/4-79-020 418.1) and BTEX (EPA Method SW-846). In addition to TPH and 
BTEX the 5' sample was tested for Chlorides (EPA methods 4500-CrB). The results of 
the analysis are as follows: 

ID TPH Cl Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-2 5' 4360 -80 <0.005 O.005 0.020 0.086 
BH-2 7-8' 115 - <0.005 <0.005 <0.005 <0.015 

Borehole # 3 was drilled 21' north & 20' east of the Crouch Pig Station to a depth of 28 
feet. Samples were taken at 3-4', 8-9', 15', 22-23' and 28'. The samples were sent 
under chain of Custody to Cardinal Laboratories for analysis. All samples were analyzed 
for TPH (EPA method600/4-79-020 418.1) and BTEX (EPA Method SW-846). In addition 
to TPH and BTEX the 3-4' sample was tested for Chlorides (EPA methods 4500-CI B). 
The results of the analysis are as follows: 

ID TPH cr Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-3 3-4' 7570 " 64 <0.005 0.209 7.14 11.8 
BH-3 8-9' , 16000, - <0.005 0.027 5.46 5.41 
BH-3 15' 48.8 - <0.005 <0.005 <0.005 <0.015 
BH-3 18' 29.7 - <0.005 <0.005 <0.005 <0.015 

BH-3 22-23' 367 - <0.005 <0.005 <0.005 <0.015 
BH-3 28' <10 - <0.005 <0.005 <0.005 <0.015 

During the installation of Borehole#3, SESI personnel detected an unusual odor from 
samples taken at 3-4 and 8-9 feet. For this reason, it was decided to analyze these 
samples for Volatiles (EPA method SW-846-8260). The following table represents the 
compounds detected in excess of regulatory limits. It should be noted that there were no 
chlorinated solvents detected. See appendix A for details. 

BH-3, 3-4' Sample 
Result 

31 Toluene 0.209 
40 Ethylbenzene 7.15 
41 m, p-Xylene 10.1 
44 o-Xylene 1.66 
47 Isopropylbenzene 1.87 
50 n-propulbenzene 2.24 
52 1, 3, 5-Trimethylbenzene 1.45 
54 1, 2, 4-Trimethylbenzene 4.62 
56 sec-Butylebenzene 1.07 
58 4-lsopropyltoluene 0.477 
60 n-Butylbenzene 1.44 
64 Naphthalene 1.31 

BH-3, 8-9' Sample 
Result 

13 2-Butanone 14.4 
40 Ethylbenzene 5.46 
41 m, p-Xylene 5.27 
44 o-Xylene 0.143 
47 Isopropylbenzene 7.44 
50 n-propulbenzene 0.503 
52 1, 3, 5-Trimethylbenzene 2.84 
54 1, 2, 4-Trimethylbenzene 6.31 
56 sec-Butylebenzene 6.12 
58 4-lsopropyltoluene 2.14 
60 n-Butylbenzene 5.75 
64 Naphthalene 0.445 
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Borehole # 4 was drilled 29' north & 38' east of the Crouch Pig Station to a depth of 15 
feet. Samples were taken at 3-4', 6', 9', and 15'. The samples were sent under chain of 
Custody to Cardinal Laboratories for analysis. All samples were analyzed for TPH (EPA 
method600/4-79-020 418.1) and BTEX (EPA Method SW-846). In addition to TPH and 
BTEX the 3-4' sample was tested for Chlorides (EPA methods 4500-CI B). The results of 
the analysis are as follows: 

ID TPH Cl Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-4 3-4' ,9740. 80 0.046 12.1 30.0 51.7 
BH-4 6',„ c43p0r - <0.005 0.019 0.135 0.680 
BH-4 9' 24.5 - <0.005 <0.005 <0.005 <0.015 
BH-4 15' <10 - <0.005 <0.005 <0.005 <0.015 

During the installation of Borehole#4, SESI personnel detected ai^unusual odor from the 
sample taken at 3-4 feet. For this reason, it was decided to analyze these samples for 
Volatiles (EPA method SW-846-8260). The following table represents the compounds 
detected inrexcess of regulatory limits. It should be noted that there were no chlorinated 
solvents detected See appendix A for details. 

BH-4, 3-4' Sample 
Result 

13 2-Butanone 1.09 
21 Benzene 0.045 
31 Toluene 12.1 
40 Ethylbenzene 30.0 
41 m, p-Xylene 35.1 
44 o-Xylene 16.5 
47 Isopropylbenzene 2.87 
50 n-propulbenzene 3.96 
52 1, 3, 5-Trimethylbenzene 1.77 
54 1, 2, 4-Trimethylbenzene 8.36 
56 sec-Butylebenzene 1.50 
58 4-lsopropyltoluene 0.626 
60 n-Butylbenzene 2.02 
64 Naphthalene 1.88 

Borehole # 5 was drilled 37' north & 52' east of the Crouch Pig Station to a depth of 15 
feet. Samples were taken at 5', 7-8', and 15'. The samples were sent under chain of 
Custody to Cardinal Laboratories for analysis. All samples were analyzed for TPH (EPA 
method600/4-79-020 418.1) and BTEX (EPA Method SW-846). In addition to TPH & 
BTEX the 5' sample was tested for Chlorides (EPA methods 4500-CI B). The results of 
the analysis are as follows: 

ID TPH cr Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-5 5' 11180- 80 <0.005 0.007 0.402 0.916 
BH-5 7-8' ; 777 - <0.005 <0.005 0.055 0.202 
BH-5 15' <10 - <0.005 <0.005 <0.005 <0.015 
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Borehole # 6 was drilled 19' east of the Crouch Pig Station to a depth of 20 feet. 
Samples were taken at 4-5', 8', 12-13', 15', and 20'. The samples were sent under chain 
of Custody to Cardinal Laboratories for analysis. All samples were analyzed for TPH 
(EPA method600/4-79-020 418.1) and BTEX (EPA Method SW-846). In addition to TPH 
and BTEX the 4-5' sample was tested for Chlorides (EPA methods 4500-CI B). The 
results of the analysis are as follows: 

ID TPH Cl Benzene Toluene Ethyl 
Benzene 

Total 
Xylenes 

BH-6 4-5' ^8330^ 64 <0.005 0.O40 0.691 1.96 
BH-6 8' <14920 - <0.005 <0.005 0.008 0.030 

BH-6 12-13' 806 - <0.005 <0.005 <0.005 <0.015 
BH-6 15' 45.0 - <0.005 <0.005 <0.005 <0.015 
BH-6 20' <10 - <0.005 <0.005 <0.005 <0.015 

After sampling, all Boreholes were plugged to a depth of 5' with betonite chips and then 
backfilled to the surface with drill cuttings. 

V. Figures & Appendices 

Figure 1 - Vicinity Map 
Figure 2 - Location of Boreholes 
Figure 3 - Log of Boring 
Appendix A - Analytical Results 
Appendix B - Site Photos 
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Figure 1 
Vicinity Map 
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Name: LOVINGTON SE Location: 032° 50' 10.6" N 103° 20' 24.3" W 
Date: 9/23/2003 Caption: Navajo Refining Company 
Scale: 1 inch equals 2222 feet S15, T17S, R36E 

Lea County, New Mexico 

Copyright (C) 1997, Maptech, Inc. 
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Figure 2 
Location of Boreholes 
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Figure 3 
Log of Boring 
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LOG OF BORING BH-1 
(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: 
Date, Time Completed 
Hole Diameter 
Drilling Method: 
Sampling Method: 

03/03/03 
03/04/03, 0930 
8-1/4 in. 

Hollow-stem auger, CME-75 
Cuttings, core barrel 

Drilled By: 
Logged By: 

: Eco Drilling 

: D.G. Boyer 

CO 
O 
w 
Z3 

o 
X 
0-< 
OC 
CD 

Sample Condition 

I X I Remoulded 

T777\ Undisturbed 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

10-

15-

CB 

CB 

2.6 

3.3 

AR 

'CA 

SM 

SS 

SW/SS 

SW 

1-3 ft. Surface soil, top fill, gravel and caliche 

3-5 ft. CALICHE 

5-6 ft. SILTY SAND, light brown, sandstone fragments, slight H/C odor 

6-7.6 ft. SANDSTONE, light brown, partially cemented, soft in spots, sand very 
fine-grained, no or slight H/C odor 

SAND and SANDSTONE 

H7507-1 

H7514-1 

H7514-2 

10.5-13.3 ft. SAND, light brown to brown, very fine grained, no H/C odor 

H7514-3 

2 0 -

2 5 -

30-
I 

Notes: 
Plugged hole to 5 ft. BLS with bentonite chips (hydrated) 
Backfilled 5 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 



LOG OF BORING BH-2 
(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: : 03/04/03,0935 
Date, Time Completed : 03/04/03,1015 

Hole Diameter : 8-1/4 in. 

Drilling Method: : Hollow-stem auger, CME-75 
Sampling Method: : Cuttings, core barrel 

Drilled By: 

Logged By: 

: Eco Drilling 

: D.G. Boyer 

Depth 
in 

Feet 

CO 

CL 

CO 

CD 
Q. >. 
H-
J£ 
a. 
E 
cc 
CO 

CD > 
o 
o 
CD 

CO o 
w 

o 
X 
a. 
< 
at o 

Sample Condition 

I X J Remoulded 

\ / / A Undisturbed 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

5 - J 

10-

4 

CB 

CB 3.3 

0-0.5 ft. Surface soil, black (organic), roots 

No core recovery, log from cuttings 

3 ft. CALICHE, fragments, and SILTY SAND or SANDY SILT 

4-5 ft. SAND, very fine grained, H/C odor 

5-7.6 ft. SILTY SAND, light brown, with occasional soft sandstone, with 
sandstone and caliche fragments, no H/C odor 

7.6-8.3 ft. SILTY SAND, with sandstone and caliche fragments, light brown to 
chalk white, no H/C odor, sandstone hard with carbonate cement. 

H7514-4 

H7514-5 

15-

2 0 -

25-

3 0 -

Notes: 
Plugged hole to 5 ft. BLS with 2 bags bentonite chips (hydrated) 
Backfilled 5 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 



• 
LOG OF BORING BH-3 

(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: 
Date, Time Completed 
Hole Diameter. 
Drilling Method: 
Sampling Method: 

03/04/03,1020 
03/04/03, 1230 
8-1/4 in. 

Hollow-stem auger, CME-75 
Cuttings, core barrel 

Drilled By: 
Logged By: 

: Eco Drilling 
: D.G. Boyer 

Depth 
in 

Feet 

a> 
CL 
> N —' 

CO >, 
CD CD 
Q . CL > E E o 
CO CD CD 

CO CO or 

CO 
o 
CO 

o 
X a. < a. o 

Sample Condition 

I X I Remoulded 

\ / / A Undisturbed 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

5 -

1 0 -

15-

2 0 -

2 5 -

30-

CB 

CB 

CB 

CB 

CB 

CB 

0.5 

2.6 

2.6 

3.5 

0.8 

SP 

SW 

3.6 

0-0.5 ft. Surface soil, dark, roots, no H/C odor 

0.5-3 ft. CALICHE,and SANDY SILT 

3-5 ft. SANDY SiLT, with caliche fragments, strong H/C odor 

5-6.5 ft. SANDY SILT and SILTY SAND, light brown, caliche fragments, strong 
H/C odor 

6.5-7.6 ft. SANDY SILT, with frequent caliche and fragments, light brown to 
chalk white 

10-10.5 ft. SANDSTONE'(fragments), well cemented 
10.5-11.8 ft. SAND, with silt and sandstone fragments, possible H/C odor 

11.8-12.6 ft. SAND, light brown, uniform, very fine grained, possible H/C odor 

;I5 :18.5 ft. SAND, very fine grained, uniform, occasional sandstone fragments, 
(H/C odor oncuttings 

20-25 ft. SAND, very fine grained to 25 ft. sandstone in core tip 

H7514-I 

H7514-7 

H7514-8 

H7514-9 

H7514-10 

25-28.6 ft. SAND, light brown, very fine grained, occasional sandstone 
fragement 

29-30 ft. SAND, with numerous sandstone fragments 29-30 ft. None or possibly 
only slight H/C odor 

H7514-11 

Notes: 
Plugged hole to 10 ft. BLS with 8 bags bentonite chips (hydrated) 
Backfilled 10 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 



LOG OF BORING BH-4 
(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: 
Date, Time Completed 
Hole Diameter 
Drilling Method: 
Sampling Method: 

03/04/03,1300 
03/04/03, 1350 
8-1/4 in. 

Hollow-stem auger, CME-75 
Cuttings, core barrel 

Drilled By: 
Logged By: 

: Eco Drilling 
: D.G. Boyer' 

Depth 
in 

Feet 
E 
CD 
CO 

h-
03 
CL 

E 
CD 
CO 

1 

co 

CD 
CC 

co 
o 
co 
3 

g 
X 
CL < 
CC 
O 

Sample Condition 

I X I Remoulded 

\ / / A Undisturbed 

m Lost 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

Topsoil 

5 -

10-

15-

CB 

CB 

CB 

3.7 

2.6 

ML 

ML 

I D S : 

SM/SS 

2S: 
SS 

SW 

0-0.4 ft. Surface rock, soil 
\0.4-0.5 ft. Dark brown/gray zone, noH/C odor 

r ,,0.5-1.8 ft. SILT, with caliche fragments, H/C odor 
\1.8-2.0 ft. CALICHE, in core barrel tip 

SILT, with caliche fragments 

5-5.5 ft. CALICHE, with silty sand 

5.5-8.7 ft. SILTY SAND and SANDSTONE, partilally consolidated, H/C odor to 
approximately 7 ft. 

\\0-10.2 ft. Caliche and sandstone (fragments) 

\10.2-10.7 SAND, light brown, very fine grained, sandstone fragments 
•;\l0.7-11.3 ft. SANDSTONE, mostly consolidated 

11.3-12.6 ft. SAND, very light brown, very fine to fine grained, no H/C odor 

H7514-12 

H7514-13 

H7514-14 

H7514-15 

20-

25-

3 0 -

Notes: 
Plugged hole to 5 ft. BLS with 4 bags bentonite chips (hydrated) 
Backfilled 5 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 



LOG OF BORING BH-5 
(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: 
Date, Time Completed 
Hole Diameter 
Drilling Method: 
Sampling Method: 

03/04/03,1405 
03/04/03,1455 
8-1/4 in. 

Hollow-stem auger, CME-75 
Cuttings, core barrel 

Drilled By: 
Logged By: 

: Eco Drilling 
: D.G. Boyer 

Depth 
in 

Feet 

» 
C L 

E 
ro 
CO 

CD 
Q . 

C L 

CO 

CD > 
O 
o 
CD 

or 

co o 
co 
r> 

g 
x 
CL 

CD 

Sample Condition 

I X J Remoulded 

I W / I Undisturbed 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

0-

5 -

10-

15-

2 

CT 

CB 

CB 3.2 

0-1 ft. CALICHE and undisturbed topsoil 

1-3 ft. CALICHE and SANDY SILT 
3-4 ft. CALICHE 

4- 5 ft. SANDY SILT with caliche fragments 
5- 5.7 ft. SANDY SILT with caliche fragments, light brown and gray, strong H/C 
odor 

.7-6.2 ft. SANDY SILT, light brown 

6.2-7 ft. CALICHE with silty sand, strong H/C odor at 8 ft. 

10 ft. CALICHE and sandstone slough 

10.3-11.4 ft. SANDSTONE and SAND, poorly consoilidated sandstone 

11.4-12.2 ft. SANDSTONE, medium consolidation 

12.2-13.2 ft. SAND, light brown, very fine grained, no H/C odor 

H7514-16 

H7514-17 

H7514-18 

2 0 -

3 0 -

Notes: 

Plugged hole to 5 ft. BLS with 4 bags bentonite chips (hydrated) 
Backfilled 5 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 



LOG OF BORING BH-6 

(Page 1 of 1) 

Site Investigation 
Crouch Pig Station 

Navajo Refining Company 
Artesia, New Mexico 

Date, Time Started: 
Date, Time Completed 
Hole Diameter 
Drilling Method: 
Sampling Method: 

03/04/03,1500 
03/04/03,1610 
8-1/4 in. 
Hollow-stem auger, CME-75 
Cuttings, core barrel 

Drilled By: 

Logged By: 

: Eco Drilling 

: D.G. Boyer 

Depth 

Feet 

CD > 
O 
CJ 
CD 

CC 

GO 

o 
CO 
13 

g 
x 
< cc o 

Sample Condition 

1 X 1 Remoulded 

U 7 7 \ Undisturbed 

I H Lost 

Rock Core 

Sample Type: 

AR Air Rotary Cuttings 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION Lab No. 

5 -

1 0 -

1 5 -

20-

CB 

CB 

CB 

CB 

' "opsoil/C/ T 

1.6 

2.4 

3.6 

CA/ML I 
1 

S M 

SM/SS 
SS 

SW/SS 

S W 

SS 

Hz 

0-1 ft. Topsoil and caliche 

From cuttings, 1-5 ft. Alternating CALICHE and sandy SANDY SILT 

5-10 ft SAND, iwith occasional caliche fragments, H/C odor 

H7514-19 

H7514-20 

S ft. SILTY SAND and soft SANDSTONE, light brown, H/C odor 
10.5-11.2 ft. SANDSTONE, brown, hard 

11.2-12.4 ft. SAND and partially consolidated SANDSTONE, light brown, no H/C 
odor 

H7514-21 

H7514-22 

15-18.6 ft. SAND, light brown, fine grained, uniform, no H/C odor 

18.6 ft. SANDSTONE rock in core tip 
H7514-23 

25' 

3 0 -

Notes: 
Plugged hole to 5 ft. BLS with 6 bags bentonite chips (hydrated) 
Backfilled 5 ft. to surface with cuttings 
H/C - Petroleum hydrocarbons 
Laboratory analyses by Cardinal Laboratories 
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ARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 03/03/03 
Reporting Date: 03/04/03 
Project Number: NAV-03-001 
Project Name: CROUCH PIG STATION 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505)393-4388 

Sampling Date: 03/03/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: BC 
Analyzed By: BC/AH 

LAB NUMBER SAMPLE ID TPH 
(mg/Kg) 

Cl* 
(mg/Kg) 

BENZENE 
(mg/Kg) 

TOLUENE 
(mg/Kg) 

ETHYL 
BENZENE 
(mg/Kg) 

TOTAL 
XYLENES 

(mg/Kg) 

ANALYSIS DATE: 03/04/03 _ j 03/04/03 03/03/03 03/03/03 03/03/03 03/03/03 
H7507-1 BH #1:5' •:19200 176 o <0.005 (: 0.008 *' <0.005 1.91 

Quality Control 227 1080 0.105 0.101 0.106 0.308 
True Value QC 240 1000 0.100 0.100 0.100 0.300 
% Recovery 94.4 108 105 101 106 103.0 
Relative Percent Difference 0.7 8.0 5.9 6.0 7.2 7.8 

METHODS: TRPHC-EPA 600/4-79-020 418.1;CI-Std. Methods 4500-Cl"B; BTEX-EPA SW-846 8260 
*Anaiyses performed on 1:4 w:v aqueous extracts. 

Burgess $ & ^6dke. Ph. D 
3 

Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether ba?ed in contract or tort, shall be limited to the amount paid by client tot analyses-
All claims, including those (or negligence and any'other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alter completion ol the applicable 
service.^Aaayerjt shall Cardinal be liable lor incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, 
atfilia®OT?0c6es§>rs arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 
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A R D S USUAL 
LABORATORIES 

PHONE (91 5) 673-7001 o 2111 BEECHWOOD » ABILENE, TX 79603 

PHONE (505) 393-2326 © 101 E. MARLAND • HOBBS. NM 88240 

Receiving Date: 03/04/03 
Reporting Date: 03/10/03 
Project Number: NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 Sampling Date: 03/04/03 
FAX TO: (505) 393-4388 Sample Type: SOIL 

Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC/AH 

ETHYL TOTAL 
LAB NUMBER SAMPLE ID TPH Cl* BENZENE TOLUENE BENZENE XYLENES 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 
ANALYSIS DATE: 03/05/03 03/06/03 03/06/03 03/06/03 03/06/03 03/06/03 
H7514r1 BH-1, 6' cl4-060 ; 112 <0.005 <0.005 0.016 0.796 
H7514-2 BH-1 ,<9-10> • 790 . - <0.005 O.005 <0.005 <0.015 
H7514-3 BH-1, 13-14' <10 - <0.005 <0.005 <0.005 <0.015 
H7514-4 BH-2, 5' 1360 80 <0.005 <0:005 0.020 0.086 
H7514-5 BH-2, 7-8' - 115 - <0.005 :.. <o.oo5 <0.005 <0.015 
H7514-6 BH-3, 3-4' 7570 64 <0.005 0.209 7.14 11.8 
H7514-7 BH-3, 8-9' 16000 - <0.005 0.027 5.46 5.41 
H7514-8 BH-3, 15' 48.8 - <0.005 O.005 <0.005 <0.015 
H7514-9 BH-3, 18'. .29.7 - <0.005 <0.005 <0.005 <0.015 
H7514-10. BH-3, 22-23' 367 

• . • 
• - <0.005 <0.005 <0.005 <0.015 

H7514-11 BH-3, 28' <10 ->i fV:"" - ' <0.005 <0.005 O.005 <0.015 
H7514-12 BH-4, 3-4' V 80 0.046 12.1 30.0 51.7 
H7514-13 BH-4, 6' C 4 3 0 0 ; <0.005 0.019 0.135 0,680 
H7514-14 BH-4, 9' - <0.005 <0.005 O.005 <0.015 
H7514-15 BH-4, 15' <10 - <0.005 <0.005 <0.005 <0.015 
H7514-16 BH-5, 5' 1180 80 <0.005 0.007 0.402 0.916 
H7514-17 BH-5, 7-8' 777 - <0.005 <0.005 0.055 0.202 
H7514-18 BH-5, 15' <10 - <0.005 <0.005 <0.005 <0.015 
H7514-19 BH-6, 4-5' 8330 . 64 <0.005 0.040 0.691 1.96 
H7514-20 BH-6, 8' 4920 - <0.005 <0.005 0.008 0.030 
H7514-21 BH-6, 12-13' 806 - <0.005 <0.005 O.005 <0.015 
H7514-22 BH-6, 15' V 45.0 - <0.005 <0.005 <0.005 <0.015 
H7514-23 BH-6, 20' <10 - <0.005 <0.005 <0.005 <0.015 

Quality Control 240 1080 0.098 0.098 0.098 0.283 
True Value QC 240 1000 0.100 0.100 0.100 0.300 
% Recovery 100 108 98.0 97.9 97.8 94.2 
Relative Percent Difference . 7.1 .. 8.0 7.5 3.5 , 8.1 : 9.1 
METHODS: TRPHC-EPA 600/4-79-020 418,1 ;CI-Std. Methods 4500-CI"B; BTEX-EPA SW-846 8260 

*Ar,alyses performed on 1:4 w:v aqueous extracts. 

burgess J | ^ . Coolie*'. Ph. D 
3 

Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
All claims, inducting those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable 
service, in no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, 
amliatei^a«^jkts5rs arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 









ARDINAL 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 03/04/03 
Reporting Date: 03/17/03 
Project Number: NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number. H7514-6 
Sample ID: BH-3, 3-4' 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, 
ATTN". BOB-ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505)393-4388 

INC. 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample Result Method True Value 
H7514-S Blank QC %Reeov, QC 

1 Dichlorodifluoromethane <0.025 <0.025 0.101 101 0.100 
2 Chloromethane <0.025 <0.025 0.119 119 0.100 
3 Vinyl chloride <0.025 <0.025 0.085 85 0.100 
4 Bromomethane <0.025 <0.025 0.087 87 0.100 
5 Chloroethane <0.025 <0.025 0.084 84 0.100 
6 lodomethane <0.025 <0.025 0.097 97 0.100 
7 1,1-Dichloroethene <0.Q25 <0.025 0.114 114 0.100 
8 Trichlorofluoromethane <0.025 <0.025 0.088 88 0.100 
9 Carbon Disulfide <0.025 <0.025 0.112 112 0.100 
10 Methylene chloride <0.025 <0.025 0.114 114 0.100 
11 trans-1,2-Dichloroethene <0.025 <0.025 0.107 107 0.100 
12 1,1-Dichloroethane <0.025 <0.025 0.114 114 0.100 
13 2-Butanone <0.250 <0.250 0.094 94 0.100 
14 cis-1,2-Dichloroethene <0.025 <0.025 0.098 98 0.100 
15 2,2-Dichloropropane <0.025 <0.025 0.114 114 0.100 
16 Chloroform <0.025 <0.025 0.112 112 0.100 
17 Bromochloromethane <0.025 <0.025 0.082 82 0.100 
18 1,1,1-Trichloroethane <0.025 <0.025 0.117 117 0.100 
19 1,2-Dichioroethane <0.025 <0.025 0.106 106 0.100 
20 1,1-Dichloropropene <0.025 <0.025 0.084 84 0.100 
21 Benzene <0.025 <0.025 0.102 102 0,100 
22 Carbon tetrachloride <0.025 <0.025 0.099 99 0.100 
23 Trichloroethene <QJ025 <0.025 0.095 35 0,100 
24 Dibromomethane <0.025 <0.025 0.093 93 0.100 
25 Bromodichloromethane <0.025 <0.025 0.083 •83 0.100 
26 (2-Chloroethoxy)ethene . <0.025 <0.D25 0.074, 74 0.100 
27 trans-1,3-Dichloropropene <0.025 <0.025 0.112 112 0.100 
28 4-methyl-2-pentanone O.250 . <0.250 0.064 84 0.100 
29 1,2-Dichloropropane <0.025 <0.025 0.089 89 0.100 
30 cis-1,3-Dichloropropene <0!025 <0.025 0.117 117 0.100 
31 Toluene 0.209 <0.025 0.10-7 107 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy tor any claim arising, whether based in contract or tort, shali be limited to the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alter compteljoj of th&aeplicable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by Ymm, Its^uBsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



ARDINAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 
Reporting Date: 
Project Number: 

03/04/03 
03/17/03 
NAV-03-001 

Project Name: PIG STATION 
Project Location; U BAR RANCH 
Lab Number H7514-6 
Sample ID: BH-3, 3-4' 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALUEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505)393-4388 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sam pie Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample. Result Method True Value 
H7514-6 Blank QC %Recov. QC 

32 1,1,2-Trichloroethane <0.025 <0.025 0.080 80 0.100 
33 1,3-Dichloropropane <0.025 <0.025 0.083 83 0.100 
34 2-Hexanone <0.250 <0:250 0.075 75 0.100 
35 Dibromochloromethane <0.025 <0.025 0.090 90 0.100 
36 1,2-Dibromoethane <0.025 <0.025 0.094 94 0.100 
37 Tetrachloroethene <0.025 <0.025 0.101 101 0.100 
38 Chlorobenzene <0.025 <0.025 0.099 99 0.100 
39 1,1,1,2-Tetrachloroethane <0.025 <0.025 - 0.095 95 0.100 
40 Ethylbenzene 7.15 <0.025 0.102 102 0.100 
41 m, p - Xylene 10.1 <0.050 0.212 106 0.200 
42 Bromoform <0.025 <0.025 0.115 115 0.100 
43 Styrene <0.025 <0,025 0.094 94 0.100 
44 o-Xylene 1.66 <0.025 0.104 104 0.100 
45 1,1,2,2-Tetrachloroethane <0.025 <0.025 0.088 88 0.100 
46 1,2,3-Trichloropropane <0.025 <0.025 0.098 98 0.100 
47 Isopropylbenzene 1.87 <0.025 0.113 113 0.100 
48 Bromobenzene <0.025 <0.025 0.095 95 0.100 
49 2-Chlorotoluene <0.025 <0.025 0.106 106 0.100 
50 n-propylbenzene 2.24 <0.025 0.106 106 0.100 
51 4-Chlorotoluene <0.025 <0.025 0.111 111 0.100 
52 1,3,5-Trimethylbenzene 1.45 <0.025 0.104 104 0.100 
53 tert-Butylbenzene <0.025 <0.025 0.096. 96 0.100 
54 1,2,4-Trimethylbenzene 4.62 <Q.025 0.10Z 102 0.100 
55 1,3-Dichlorobenzene <0.025 <0..025_ cioai 9 1 0.100 
56 sec-Butyl benzene 1.07 <0_025J 0.1Q9J 109 0.1 QQ 
57 1,4 Dichlorobenzene <0.025 <0.025- aioa 100 0.100 
58 4-lsopropyltoluene 0.477 <0.025- 0.105- 105 o.i o'd 
59 1,2-Dichlorobenzene <0.025 0,025- o,09a 90 0.100 
60 n-Butylbenzene 1.44 <0.025- 0.-102- 102 0.1-00 
61 1,2-dibromo-3-chloropropane <0,025 <Q-.02& 0,083 83 0.100 
62 1,2,3-Trichlorobenzene <0.025 <L>025- 0:090- 90- 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy tor any claim arising, whether based in contract or tort, shall be limited to the amount paid by client lor analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after " V ^ a j l / S 3 P ? ' i c a b l e 

service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, toss of use, or loss of profils incurred E^6Kl.4t**ilsS>diaries1 

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



ARDINAL 
LABORATORIES 

PHONE (915)673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

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

ANALYTICAL RESULTS FOR 
SAFETY &. ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: C5Q5) 3&a-4388 

Receiving Date: 03/04/03 
Reporting Date: 03/17/03 
Project Number: NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number: H7514-6 
Sample ID: BH-3, 3-4' 

ADDITIONAL ANALYSIS 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: CO.QL-&: INTACT 
Sample Received By: GP 
Analyzed By: BC 

VOLATILES - 8260 (ppm) Sample Result Method True Value 
H7514-6 Blank QC %Recov. QC 

63 Hexachlorobutadiene O.025 <0:025 0.106 106 0.100 
64 Naphthalene 1.31 <0.025 0.082 82 0.100 
65 1,2,4-Trichlorobenzene <0.025 <0.025 0.088 88 0.100 

% Recovery 
66 Dibromofluorornetbane 94 
67 Toluene-d8 94 
68 4-Bromofluorobenzene 107 

METHODS: EPA SW-846-8260. 
NOTE: The three highest BTEX samples were reprocessed using the daily 8260 calibration 

in order to check for halocarbon pollutants. None were detected. 

Burgess J.dA. Coi Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever snail be deemed waived unless made in writing and received by Cardinal within thirty (30) days after ""SStojW ° i Ibaasplicable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use. or loss oi profits incurred ttytty^TO^btisidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



ARDINAL 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 03/04/03 
Reporting Date: 03/17/03 
Project Number NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number: H7514-7 
Sample ID: BH-3, 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505). 393-4388 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLAi ILES - 8260 (ppm) Sample Resuit Method True Value 
H7514-7 Blank QC- %Reeov, QC 

1 Dichlorodifluoromethane <0.050 O.050 0.101 101 0.100 
2 Chloromethane <0.050 <0.050 0.119 119 0.100 
3 Vinyl chloride <0.05G <0v050 0.085 85 0,100 
4 Bromomethane <0.050 <0.050 0.087 87 0.100-
5 Chloroethane <0.050 O.050 0.084 84 0.100 
6 lodomethane <0.050 <0.050 0.097 97 0.100 
7 1,1-Dichloroethene <0.050 <0.050 0.114 114 0.100 
8 Trichlorofluoromethane <0.050 <0.050 0.088 88 0.100 
9 Carbon Disulfide O.05G <0.050 0.112 112 0.100 
10 Methylene chloride <0.050 <0.050 0.114 114 0.100 ; | 
11 trahs-1,2-Dichloroethene <0.050 <0.050 0.107 107 0.100 
T2 1, T-Dichioroethane <0'.05G O.050 0.114 114 0.100 
13 2-Butanone 14.4 <0.050 0.094 94 0.100 
14 cis-1,2-Dichloroethene <0.050 <0.050 0.098 98 0.100 
15 2,2-Dichforopropane <0.050 <0.050 0.114 114 0.100 
16 Cfiloroform <0.0"50 <0.050 0.112 112 0.100 
17 Bromochloromethane <0.050 <0".0'50 0.082 82 0.100 
18 1,1,1-Trichloroethane <0.050 <0.050 0.117 117 0.100 
19 1,2-Dichloroethane <0.050 <0.050 0.106 106 0.100 
20 1,1-Dichloropropene <O.05D 0.050 0.084 84 0.100 
21 Benzene <0.050 <0.050 0.102 102 0.100 
22 Carbon tetrachloride <0.050 , <0.050 0.099 99 0.100 
23 Trichloroethene <0.050 <0.05Q 0.095 95 0.100 
24 Dibromomethane <0.050 <0.050 0.093 93 0.100 
25 Bromodichloromethane <0.050 <0.050 0.083 83 0.100 
26 (2-Chloroethoxy)ethene <0.05O <0,05a 0.074. 74. 0.100 " 
27 trans-1,3-Dichloropropene <0.050 <o.o5a a..t12 11.2 0.1 op 
28 4-methyl-2-pentanone <0.050 <o,05a ... 0,-084 S4 0.1-00 
29 1,2-Dichloropropane <0.050 -<0,050- 0,089- 89- 0.100 
30 cis-1,3-Dichloropropene <0.050 <0.-050- 0,14-7 117 0.100 
31 Toluene <0-.Q50- <0.-050-- 0.107- r 107 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether baped in contract or tort, shall be limited to the amount paid by client for analyses. 
AH claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after coragluig of tbjtaoplicabie 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by Slem, Its subsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



II 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 03/04/03 
Reporting Date: 03/17/03 
Project Number. NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number H7514-7 
Sample ID: BH-3, 8-9' 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505)393-4388 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample Result Method True Value 
H7514-7 Blank QC %Recov. QC 

32 1,1,2-Trichloroethane <0.050 <0,050 0.080 80 0.100 
33 1,3-Dichloropropane <0.050 <0.050 0.083 h 83 0.100 
34 2-Hexanone <0.050 <0.050 0.075 75 0.100 
35 Dibromochloromethane <0.050 <0.050 0.090 90 0.100 
36 1,2-Dibromoethane <0.050 <0.050 0.094 r 94 0.100 
37 Tetrachloroethene <0.050 <0.050 0.101 101 0.100 
38 Chlorobenzene <0,050 <0.050 0.099 99 0.100 
39 1,1,1,2-Tetrachloroethane <0.050 <0.050 0.095 95 0.100 
40 Ethylbenzene 5.46 <0.050 0.102 102 0.100 
41 tn, p - Xylene 5.27 <Q050 0.212 106 0.200 
42 Bromoform <0.050 <0.050 0.115 115 0.100 
43 Styrene <0.050 <0.050 0.094 94 0.100 
44 o-Xylene 0.143 <0.050 0.104 104 0.100 
45 1,1,2,2-Tetrachloroethane <0.050 <0.050 0.088 88 0.100 
46 1,2,3-Trichloropropane <0.050 <0.050 0.098 98 0.100 
47 Isopropylbenzene 7.44 <0.050 0.113 113 0.100 
48 Bromobenzene <0.050 <0.050 0.095 95 0.100 
49 2-Chlorotoluene <0.050 <0.050 0.106 106 0.100 
50 n-propylbenzene 0.503 <0.050 0.106 106 0.100 
51 4-Chlorotoluene <0.050 <0.050 0.111 111 0.100 
52 1,3,5-Trimethylbenzene 2.84 <0.050 0.104 104 0.100 
53 tert-Butylbenzene <0.050 <0.050 0.096 96 0.100 
54 1,2,4-Trimethylbenzene 6.31 <0.050 0A02 1.02 0.100 
55 1,3-Dichlorobenzene <0.050 <0.050. o m i 91 0.100 
56 sec-Butylbenzene 6.12 <0.Q5Q cLtoa 109 0.100 
57 1,4 Dichlorobenzene <0.050 <o'josa 0,100. 1Q0 . 0.100 
58 4-lsopropyltoluene 2.14 <0.050 0.105- 105 0.100 
59 1,2-Dichlorobenzene <0.050. <0.050. CL090- 90- ... 0.100 
60 n-Butylbenzene 5.75 <o.05a 0,102 102 0.100 
61 1,2-dibromo-3-chloropropane <0.050 <0.050- 0r083- 83 o.iop 
62 1,2,3-Trichlorobenzene <0.050 <0rG50-- 6:090- 90- 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy tor any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after corgptettori») tha-aaplicable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred Dy'alem,4s(3ufJsidiaries, 
affiliates or successors arising out ot or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-staled reasons or otherwise. 



ARDINAL 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 
Reporting Date: 
Project Number: 

03/04/03 
03/17/03 
NAV-03-001 

Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number: H7514-7 
Sample ID: BH-3, 8-9' 

ANALYTICAL RESULTS FOR 
SAFETY &- ENVIRONMENTAL SOLUTIONS,, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505) 393r4388 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COQLS_INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample Result Method True Value 
H7514-7 Blank QC %Recov. QC 

63 Hexachlorobutadiene <0.050 <0.050 0.106 106 0.100 
64 Naphthalene 0.445 O.050 0.082 82 0.100 
65 1,2,4-Trichlorobenzene <0:050 <0.050 0.088 88 0.100 

% Recovery 
66 Dibromofluoromethane 94 
67 Toluene-d8 94 
68 4-Bromof I uorobenzene 107 

METHODS: EPA SW-846-8260. 
NOTE: The three highest BTEX samples were reprocessed using the daily 8260 calibration 

in order to check for haiocarbon pollutants. None were detected. 

Burgesi/J. A.|j£ooke, Ph. D. Date. 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever snail be deemed waived unless made in writing and received by Cardinal within thirty (30) days after coB^fjJjg" | f t | W'ieable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ot use, or loss of profits incurred byTttm,M!s4taroidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



C A R D I N A L 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505) 393-4388 

INC. 

Receiving Date: 03/04/03 
Reporting Date: 03/17/03 
Project Number: NAV-03-001 
Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number: H7514-12 
Sample ID: BH-4, 3-4" 

ADDITIONAL ANALYSIS 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed. By: BC 

VOLATILES - 8260 (ppm) Sample Result 
H7514-12 

Method 
Blank QC %Reeov. 

True Value 
QC 

1 Dichlorodifluorornethane <0.025 <0.025 0.101 101 0.100 
2 Chloromethane <0.025 <0.025 0.119 119 0.100 
3 Vinyl chloride <0.025 <0.025 0.085 85 0.100 
4 Bromomethane <0.025 <0.025 0.087 87 0.100 
5 Chloroethane <0.025 <0.025 0.084 84 0:100 
6 iodomethane <0.025 <0.025 0.097 97 0.100 
7 1,1-Dichloroethene <0.025 O.025 0.114 114 0.100 
8 Trichlorofluoromethane <0.025 <0.025 0.088 88 0.100 
9 Carbon Disulfide <0.025 <0.025 0.112 112 0.100 
10 Methylene chloride <0.025 <0.025 0.114 114 0.100 
11 trans-1,2-Dichloroethene <0.025 <0.025 0.107 107 0.100 
12 1,1-Dichloroethane <0.025 <0.025 0.114 114 0.100 
13 2-Butanone 1.09 <0.250 0.094 94 0.100 
14 cis-1,2-Dichloroethene <0.025 <0.025 0.098 98 0.100 
15 2,2-Dtchloropropane <0.025 <0.025 0.114 114 0.100 
16 Chloroform <0.025 O.025 0.112 112 0.100 
17 Bromochloromethane <0.025 O.025 0.082 82 0.100 
18 1,1,1-Trichloroethane <0.025 <0.025 0.117 117 0.100 
19 1,2-Dichloroethane <0.025 <0.025 0.106 106 0.100 
20 1,1-Dichloropropene <0.025 <0.025 0.084 84 0.100 
21 Benzene 0.045 <0.025 0.102 102 0.100 
22 Carbon tetrachloride <0.025 <0.025 0.099 99 0.100 
23 Trichloroethene <0.025 <0.025 0.095 95 0.100 
24 Dibromomethane <0.025 <0.025 0.093 93 0.100 
25 Bromodichloromethane <0.025 <0.025 0.083 83 0.100 
26 (2-Chloroethoxy)ethene <0.025 <0.025 0.074 74 0.100 
27 trans-1,3-Dichloropropene <0.025 <0.025 0.112 112 0.100 
28 4-methyl-2-pentanone <0.250 <0.250 0.084 84 0.100 
29 1,2-Dichloropropane <0.025 <0.025- 0,089 89 0.100 
30 cis-1,3-Dichioropropene <0.025 <0,O25- a 117 117 0.100 
31 Toluene 12.1 <0,02S CUQ7- 107 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy (or any claim arising, whether based in contract or tort, shall be limited lo the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after c o p ( ^ i W °t ft? f $ P n ° a b l e 

service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred oyTjltem, Its^uBsidiaries. 
affiliates or successors arising out of or related to the performance of sen/ices hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



CARDINAL 
LABORATORIES 

PHONE (915) 673-7001 - 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 
Reporting Date: 
Project Number: 

03/04/03 
03/17/03 
NAV-03-001 

Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number. H7514-12 
Sample ID: BH-4, 3-4" 

ANALYTICAL RESULTS FOR 
SAFETY & ENVIRONMENTAL SOLUTIONS, INC. 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (505)393-4388 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample Result 
H7514-12 

Method 
Blank QC %Recov. 

True Value 
QC 

32 1,1,2-Trichloroethane <0.025 <0.025 0.080 80 0.100 
33 1,3-Dichloropropane <0.025 <0.025 0.083 83 0.100 
34 2-Hexanone <0.250 <0.250 0.075 75 0.100. 
35 Dibromochloromethane <0.025 <0.025 0.090 90 0.100 
36 1,2-Dibromoethane <0.025 <0.025 0.094 94 0.100 
37 Tetrachioroethene <0.025 <0.025 0.101 101 0.100 
38 Chlorobenzene <0.025 <0.025 0.099 99 0.100 
39 1,1,1,2-Tetrachloroethane <0.025 <0.025 0.095 95 0.100 
40 Ethylbenzene 30.0 <0.025 0.102 102 0.100 
41 tn, p - Xylene 35.1 <0.050 0.212 106 0.200 
42 Bromoform <0.025 <0.025 0.115 115 0.100 
43 Styrene <0.025 <0.025 0.094 94 0.100 
44 o-Xylene 16.5 <0.025 0.104 104 0.100 
45 1,1,2,2-Tetrachloroethane <0.025 <0.025 0.088 88 0.100 
46 1,2,3-Trich loropropane <0.025 <0.025 0.098 98 0.100 
47 Isopropylbenzene 2.87 <0.025 0.113 113 0.100 
48 Bromobenzene <0.025 O.025 0.095 95 0.100 
49 2-Chlorotoluene <0.025 <0.025 0.106 106 0.100 
50 n-propy I benzene 3.96 <0.025 0.106 106 0.100 
51 4-Chlorotoluene <0.025 <0.025 0.111 111 0.100 
52 1,3,5-Trimethylbenzene 1.77 <0.025 0.104 104 0.100 
53 tert-Butylbenzene <0.025 <0.025 Q.Q96 96 0.100 
54 1,2,4-Trimethylbenzene 8.36 <0.025 0.102 102 0.100 
55 1,3-Dichlorobenzene <0.025 <0.025 0.Q9.1 91 0.100 
56 sec-Butylbenzene 1.50 <0.025 0.109 109 0.100 
57 1,4 Dichlorobenzene <0.025 <0,025 0.100 too. 0.100 
58 4-lsopropyltoluene 0.626 <0.025 0,105- 105 0.100 
59 1,2-Dichlorobenzene <0,O25 <0r025-- 0,090- 9a 0.100 
60 n-Butylbenzene 2.02 <0,025 0,1-02 1-02 0.100 
61 1,2-dibromo-3-chloropropane <0:025 <0r025 0-.O83- 83 0.100 
62 1,2,3-Trichlorobenzene <0.025- <0.-625- 8:090- 90 0.100 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy tor any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
Ail claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after c o j ^ J j O f ej tpftaaplicable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by WBrrt.Tts^SuBsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



ARDIKAL 
LABORATORIES 

PHONE (915) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

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

Receiving Date: 
Reporting Date: 
Project Number: 

03/04/03 
03/17/03 
NAV-03-001 

Project Name: PIG STATION 
Project Location: U BAR RANCH 
Lab Number: H7514-12 
Sample ID: BH-4, 3-4" 

ANALYTICAL RESULTS FOR 
SAFETY &_ENVIRONMENTAL SQLUTLQNS, 
ATTN: BOB ALLEN 
703 E. CLINTON, #103 
HOBBS, NM 88240 
FAX TO: (.505) 393-4388 

INC. 

Analysis Date: 03/06/03 
Sampling Date: 03/04/03 
Sample Type: SOIL 
Sample Condition: COQL&. INTACT 
Sample Received By: GP 
Analyzed By: BC 

ADDITIONAL ANALYSIS 

VOLATILES - 8260 (ppm) Sample Result Method True Value 
H7514-12 Blank QC %Recov. QC 

63 Hexachlorobutadiene <0.025 <0.025 0.106 106 0.100 
64 Naphthalene 1.88 <0.025 0.082 82 0.100 
65 1,2,4-Trichlorobenzene <0.025 <0.025 0.088 88 0.100 

% Recovery 
66 Dibromofluoromethane 93 
67 Toluene-d8 90 
68 4-Bromofluorobenzene 88 

METHODS: EPA SW-846-8260. 
NOTE: The three highest BTEX samples were reprocessed using the daily 8260 calibration 

in order to check for halocarbon pollutants. None were detected. 

Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client lor analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after corppjetion oj tha-aaplicable 
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by 1flym,^s4uB5idiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. 



Crouch Main Line/Site Investigation 
March 20, 2M3 

Navajo Refining 
Lea County, New Mexico 

Appendix B 
Site Photos 
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Subject Area Looking North 

Subject Area Looking Northwest 


