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CERTIFIED MAIL 
RETURN RECIEPT NO. 7002 2410 0000 4940 1459 

July 23,2004 

Mr. Wayne Price 
New Mexico Energy, Minerals, & Natural Resources 
Oil Conservation Division, Environmental Bureau 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87504 

RE: ABO F-31 SWD CLOSURE REPORT 
EMERGENCY OVERFLOW PIT PERMIT #H-67 
UNIT 'F', SECTION 31, T16S, R37E 
LEA COUNTY, NEW MEXICO 
CASE #R0220 

Mr. Price: 

Rice Operating Company (ROC) takes this opportunity to petition OCD for closure of the 
emergency overflow pit at the Abo F-31 SWD facility south of Lovington, New Mexico. 
Enclosed is the closure report prepared by Whole Earth Environmental of Houston, Texas. The 
monitoring wells at this site have exhibited eight consecutive quarters of constituents-of-concern 
concentrations below WQCC standards. Sampling of these wells will suspend until directed 
otherwise by OCD. Upon approval, ROC will plug and abandon these wells according to 
industry and EPA guidelines. 

ROC is the service provider (operator) for the Abo SWD System and has no ownership of any 
portion of the pipeline, well, or facility. The System is owned by a consortium of oil producers, 
System Partners, who provide all operating capital on a percentage ownership/usage basis. 
Replacement/closure projects of this magnitude require System Partner AFE approval and work 
begins as funds are received. 



Thank you for your consideration of this closure report. 

RICE OPERATING COMPANY 

Kristin Farris Pope 
Project Scientist 

Enclosures as stated 

cc: Pat Wise (City of Lovington), 
Chris Williams (NMOCD-Hobbs), 
LBG, 
CDH, 
file 



annn Whole Earth Environmental, Ime. 
^@9P 2103 Arbor Cove Katy, Tx. 77494 
pC/jfVl Tel: 281.376-2050 Fax:281-376.2051 
V M / J whearth@msn.net 

June 23,2004 
Rice Operating Company 
122 West Taylor 
Hobbs, NM 88240 

Attn: Carolyn Haynes 

Dear Carolyn: 

Enclosed, please find three copies of the Laboratory analytical results representing eight quarters of 
water well sampling of the Abo-f-31 facility. I've also taken the liberty of generating a little spreadsheet 
displaying the results so they are a bit easier to digest. I know that you prefer to send your own letters to 
the state requesting closure, so I didn't attempt to do so on my own. 

Thank you again for the opportunity of working with you on this project. It seems that we'll now have 
another one behind us. 

Warmest personal regards, 

Mike Griffin 
President 
Whole Earth Environmental, Inc. 
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Executive Summary 

Location 
The facility is located approximately 3.5 miles southeast of Lovington, New Mexico. The Legal 
description is Unit F Section 31 Township 16S Range 37E. 

Site History 
The land upon which the facility is located was originally leased from the City of Lovington in July, 
1974 as a salt water disposal facility. Major facilities include above ground storage tanks, a disposal 
well, surface impoundment and ancillary equipment. The surface impoundment was used as an 
emergency overflow pit to receive fluids from the facility in case of process upsets. As the use of the 
emergency impoundment was always unplanned, there are no accurate records as to what fluid volumes 
have been directed to the site. 

The impoundment received fluids consisting primarily of untreated salt water from oil and gas extraction 
operations. These fluids typically contained some hydrocarbon fractions that, over time, condensed into 
a thick sludge covering the bottom of the pit. Excavation of the site indicated that a clay liner of variable 
thickness was installed under the pit acting as a barrier to vertical fluid migration. 

Land Use 
The land surface is primarily used for grazing of cattle, however extensive oil and gas operations 
including wells, tanks, processing facilities and associated piping surround the site. The area also serves 
as the primary aquifer for the City of Lovington's water supply. Three fresh water source wells are 
located within one-quarter mile of the facility. The topography is unremarkable. 

Remediation History 
On May 9,2001, a generic closure plan was submitted to the NMOCD. Under this plan, all soils 
containing TPH values >100 ppm, chloride values >250 ppm and BTEX concentrations >10 ppm 
benzene and 50 ppm total BTEX would be excavated and transported to commercial disposal. The 
excavation would then be backfilled with clean topsoils and re-contoured to match the existing 
topography. 

Whole Earth Environmental, Inc. began excavation of the site on May 21,2001 and continued through 
June 12th. Approximately 32,000 cubic yards of soil was excavated with 5,088 yards sent to commercial 
disposal. The present excavation dimensions are approximately 220' X 260' X 13' bgs. Hydrocarbon 
concentrations in excess of NMOCD standards extended to a distance of approximately 6' bgs 
immediately below the pit. The chloride plume was found to be far more extensive. The northern, 
eastern, and western boundaries ofthe plume were identified and excavated. The southern boundary 
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appears to extend into the main facility and cannot be defined by means of excavation as major 
structures such as tanks and flow lines lie atop it. 

On September 19,2001 Whole Earth employed a coring rig to obtain soil samples in order to determine 
the vertical extent of contamination. A series of five test holes were drilled to various depths within the 
excavated area and to the northwest of the site. The results of field analysis run on these samples 
indicate that the plume has a conical shape, with the vertical axis centered at the pit. The chloride 
concentrations within the vertical profile generally decline with depth. However, there are a series of 
lenses having lower soil density within the vertical strata. These unconnected pockets contain higher 
pore diameters thus allowing for greater chloride concentrations within them. 

On September 20,2001, Whole Earth Environmental drilled and completed a water monitoring well at 
the southeast corner of the site. Water samples obtained on September 25 th and analyzed for the presence 
and concentrations of BTEX, chlorides, carbonates, bicarbonates, sulfates, anions and cations. The 
laboratory analytical results indicate that all results were within NMWQCC drinking water standards. 

Based on the coring and water monitoring well sample results, on November 5,2001, Whole Earth 
submitted Revision "C" of the PR-33 remediation protocol to Wayne Price ofthe NMOCD. It was 
approved the same day. 

On November 12, 2001, Whole Earth began the final closure of the site. The pit bottom was rolled for 
purposes of compaction, the side walls and bottom of the excavation were tested for the presence and 
concentrations of BTEX, TPH and chlorides the next day. The clay liner was tested on the 13th and again 
on the 14th to insure proper densities. Paul Sheeley ofthe NMOCD was present on both occasions 
however missed the actual testing. 

The excavation was backfilled and a high density 20 mil polyethylene liner installed atop the three 3' 
lifts. The site was finally covered in clean topsoils and re-contoured to match the surrounding 
topography on November 17th. 

Six subsequent tests of the monitor well show a decline in chloride concentrations from an initial high of 
97.5̂ 3118 per million to the most recent 39 parts per million. 
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Exhibit Index 

1. Pit Remediation & Closure Report 
2. Form C-103 (Intention to Close Emergency Overflow Pit 
3. U.S.G.S. 7.5' Map Expanded View 
4. U.S.G.S. 7.5' Map Narrow View 
5. Plat Map Showing Location of Monitor Wells 
6. Facility Map Showing Location & Orientation of Pit To Facility 
7. Excavation Schematic 
8. GMS Plume Model w/250 ppm Chloride Filter 
9. VADSAT Migration Model 
10. Boring Logs w/chloride field testing results 
11. Clay Density Testing Certificates 
12. Photos 



District I 
1625 N. French Dr., Hobbs, NM 88240 
Districtfl 
811 South First, Artesia, NM 88210 
District m 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. SL Francis Dr., Santa Fe, NM 87S0S 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South t Francis Dr. 

Santa Fe, NM 87505 

Submit 1 copy to 
appropriate 

District Office 
and 1 copy to 

the Santa Fe Office 

(Revised 3/9/94) 

PIT REMEDIATION AND CLOSURE REPORT 

Operator 

Address: 

Rice Operating Co. 

122 W. Taylor Hobbs. NM 88240 

Telephone:_(505) 393-9174 

Facility On_ 
Well Name 

F-32 Abo SWD 

Location: Unit or Qtr/Qtr Sec F 

Pit Type: Separator Dehydrator 

Land Type: BLM , State ,Fee 

Sec 31 T16SR 37E County Lea 

Other Emergency Upset JC. 

X Other 

width. Pit Location: Pit dimensions: length 60' 
(Attach diagram) 

Reference: wellhead , other (See attached plat map) 

, depth _ 5' 

Footage from reference: 

Direction from reference: Degrees. East North _ 
of 

West South 

Depth To Ground Water 
(Vertical distance from 
contaminants to seasonal 
high water elevation of 
ground water.) 

Wellhead Protection Area: 
(Less than 200 feet from a private 
domestic water source, or; less than 
1000 feet from all other water sources.) 

Distance To Sur&ce Water. 
(Horizontal distance to perennial 
lakes, ponds, rivers, streams, creeks, 
irrigation canals and ditches.) 

Less than 50 feet 
50 feet to 99 feet 
Greater than 100 feet 

(20 points) 
(10 points) 
( 0 points) 10 

Yes (20 points) 
No ( 0points). 

Less than 200 feet 
200 feet to 1000 feet 
Greater than 1000 feet 

RANKING SCORE (TOTAL POINTS): 

(20 points) 
(10 points) 
( 0points). 

10 

Date Remediation Started: 5/21/01 Date completed: 11/18/01 

Remediation Method: Excavation Approx. cubic yards 
(Check all appropriate 
sections.) I^dfarrned Insitu Bioremediation 

Other (See attached protocol PR-33C) 



Remediation Location: Onsite X Offsite 
(i.e. landfarmed onsite, 
name and location of 
offsite facility) 

General Description of Remedial Action: 

Ground Water Encountered: No Yes Depth 

Final Pit: 
Closure Sampling: 
(if multiple samples, 
attach sample results 
and diagram of sample 
locations and depths) 

Ground Water Sample: 

Sample location See Attached Results 

Sample depth 

Sample Date _ 

Sample Results 

Benzene(ppm) 

Total BTEX(ppm). 

Field headspace(ppm). 

TPH 

Yes X No 

Sample time 

(If yes, attach sample results) 

I hereby certify that the infonnation above is true and complete to the best of my knowledge and belief. 

Date 
Printed Name 

Signature and Title 



Submit 3 Copies To Appropriate District 
Office 
District I 
1625 N. French Dr_ Hobbs, NM 87240 
District t l 
811 South First, Artesia, NM 87210 
District HI 
1000 Rio Brazos Rd, Aaoc, NM 87410 
District IV 
2040 South Paeheco, Santa Fc, NM 87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
2040 South Paeheco 
Santa Fe, N M 87505 

Form C-103 
Revised March 25, 1999 

WELL API NO. 
30-025-25211 
5. Indicate Type of Lease 

STATE • FEE 
6. State Oil & Gas Lease No. 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUC BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
I . TypeofWeU: 

Oil Well a Gas WeU • Other SWD WeU 

7. Lease Name or Unit Agreement 
Name: 

ABO SWD SYSTEM 

2. Name of Operator 8. WeU No. 
RICE OPERATING COMPANY F-31 

3. Address of Operator 9. Pool name or Wildcat 
122 W. TAYLOR, HOBBS, NM 88240 

4. WeU Location 

Unit Letter F 

Section 31 

2310 feet from the NORTH line and 2626 

Township 16S Range 37E 

_feet from the WEST line 

NMPM LEA Count 
10. Elevation (Show whether DR, RKB, RT, GR, etc) 
3823' GL 

11. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data 
NOTICE OF INTENTION TO: 

PERFORM REMEDIAL WORK • PLUG AND ABANDON • 

TEMPORARILY ABANDON 

=ULL OR ALTER CASING 

• CHANGE PLANS 

• MULTIPLE 
COMPLETION 

OTHER: Close Emergency Overflow Pit 

• 

• 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 

COMMENCE DRILLING OPNS.Q 

CASING TEST / CEMENT JOB • 

PLUG AND 
ABANDONMENT • 

OTHER: Close Emergency Overflow Pit 

12. Describe proposed or completed operations. (Clearly state aU pertinent details, and give pertinent dates, including estimated date 
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompilation. 

ROC began remediation activity on May 21,2001: excavated 32,000 cubic yards of soil and disposed of5088 cubic yards at 
commercial disposal. TPH was arrested at 6 feet BGS; chloride concentration declines with depth, but is present to groundwater. 
Delineation coring was conducted, a monitor weU was completed and groundwater was sampled. Analytical results are within 
NMWQCC drinking water standards. Closure activity was suspended while a risk-based closure plan was formulated and submitted. 
NMOCD approved the remediation protocol revision on November 5,2001. 

On November 12, the excavation ((13 feet BGS) was lined with a compacted clay layer and backfiUed to 3 feet BGS. A 20 mil 
polyethylene Uner was installed at 3 feet BGS. Three feet of clean topsoil covers the poly liner. The site was contoured to match 
surrounding topography. The work at the site was completed in December 2001. 

A long-term groundwater monitoring program has been proposed and will be scheduled as approved by the NMOCD. 

Site Assessment = 30 
I hereby certify that the infonnation above is true and complete to the best of my knowledge and belief. 

SIGNATURE j & ^ n ^ / p ^ ^ u x t , TITLE: ENGINEERING MANAGER DATE: 01/24/02 

Type or print name CAROLYN DORAN HAYNES Telephone No. 505-393-9174 
(This space for State use) 

APPPROVED BY TITLE DATE 
Conditions of approval if any: 







MW-1 
new completion for 

this monitoring 
project 

535 feet 

,659 feet 

MW-2 
(formerly labeled 

MW-1 for 
Case#1R0220) 

<3? 

181 feet fly of Lovington Well # 6 P&A'ed 

187teet 

100 feet 

MW-4 
(formerly labeled 

MW-3 for 
Case #1R0220) 
This well wiO not be 

used for this 
monitoring project. 

MW # 4 is now used by the City of Lovington for measurements 

MW-3 
(formerly labeled 

MW-2 for 
Case#lR0220) 

Rice Operating Company 
122 West Taylor 

Hobbs, NM 88240 

(505) 393-9174 

Monitor 
Wells 

ABO SWD System 

Uni t Le t te r L, S e c 3 1 - T 1 6 S - R 3 7 E 

Lea County, New Mexico 



-

DWN SRT 12-3-99 ABO SWO SYSTEM 
F-31 WELL LOCATION 

SCALE 
i"= 4 0" 

-

ABO SWO SYSTEM 
F-31 WELL LOCATION 

SCALE 
i"= 4 0" 

-

Rice Engineering- & Operating-, Inc. 
Hobbs, New Mexico 

DWG NO. 

-

Rice Engineering- & Operating-, Inc. 
Hobbs, New Mexico 

DWG NO. 



c/5 

•*-» o 
c 
03 

CJ 
CD 

-J 
— 

E — 
o CL 

U c •— 

a
t
io

n
 

d
ia

t
io

 

o
n
it
o

 

CD m
e 

Q. m
e 

o R
e
 

CD 

R
e
 

CJ o c 
• — 

s < 
J— 

o CQ 

•<-» 
f2 





# 

Whole Earth Environmental, Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 854 4358 

whearth(a)iamenca net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 1 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 98' bgs 

Driller Atkins Engr 
Bore Purpose Delineation 

Status Grouted 
Technician M Griffin 

Lea County, N.M 
N32° 52.76' 

W103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

a. 

8 

o 
a 
fc >̂  to 

Description 

Chlorides (mg /L) 

500 750 250 

Notes 

0 
1 
2 
3 
4 
5 
6 
7-
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 • 
38 
39 
40-
41 -
42 
43 
44 -
45 
46 
47 -
48 
49 
50 

Ground Surface 

Ground Level 
( .Mn in 
Tan, Firm. Dry 

•17 

759 

Calichi » / Sand 
Tan, Firm, Dry 

691 

Sam) 
Tan, Soft, Wet 

32 

-37 

-42 

-47 

602 



Whole Earth Environmental. Inc. 
19606 San Gabnel 

Houston. Tx 77084 
800 854 4358 

whearuYa/iamcnca net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 1A 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 98' bgs 

Driller Atkins Engr 
Bore Purpose Delineation 

Status Grouted 
Technician M. Griffin 

Lea County, N.M 
N 32° 52 .76' 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

CL 
ID 
D 

o 
Q 
E 
>. 

Description 

Chlorides (mg ll) 

250 500 750 
_ l I l _ 

8 Notes 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

92 • 
93 -
94 
95 • 
96-
97 -
98 
99 -

100 -

Sand 
Tan. Soft. Wet 

Sand w/Sandstone 
Tan, Firm. Dry 

Sand 
Tan, Loose, Damp 

Sand 
Tan, soft, wet 

b2 

-67 

-62 
-63 

-67 

-72 

-77 

82 

87 

-92 
-93 

-96 

779 

521 

1,1' 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 8S4 4.158 

whearth(a)iamencanet 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 2 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 30' bgs 

Driller Atkins Engr. 
Bore Purpose Delineation 

Status Grouted 
Technician M Griffin 

Lea County, N.M. 
N 32° 52 .76' 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

o o 
E 
>. 
w 

Description 

Chlorides (mg IL) 

250 500 750 
_ l I l _ 

Notes 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 • 
47 -
48 
49-
50 -

Ground Surface 

< alirhi 
Tan, Firm. Dry 

-15 

( a l i r h i » / Sand 

Tan. Finn. Dry 

-25 

-30 

-35 

50 

32 

» 35 

• 35 

Sand 
Tan. Soft. Wet 



Whole Earth Environmental. Inc. 
19606 Sai Gabriel 

Houston. T» 770*4 
800 854 4158 

w hearth t£iamericj net 

Client 
Project' 

Location 
Latitude 

Longitude 
Date Dnlled 

Date Completed 

Abo SWD 

Log of Borehole # 3 
Rice Operating Drill Method Air 

Borehole Dia 1 7/8" 
Total Depth 82' bgs 

Driller Atkins Engr 
Bore Purpose Delineation 

Status Grouted 
Technician M Griffin 

Lea County. N M 
N 32° 52 7 6 ~ 

W 103° 17 6 5 ^ 
9/19/2001 
9/19/2001 

Subsurface Profile 

o n 
E 
>. 

Description 

Chlorides (mg/L) 

250 500 750 
_ l I l _ 

Notes 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 • 
38 
39 
40 
41 
42 -
43 
44 

45 -
46 -
47 -
48 -
49 -
50 -

Ground Surface 

12 

(alirhi 
Tan. Firm, Dry 

< alirhi » ' Sand 
Tan. Firm. Dry 

18 

22 

27 

727 

Sand 
Tan. Soft. Wet 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houslon.Tx 77084 
800 854 4358 

wheartrrU'iaincnca net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 3A 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 82' bgs 

Driller Atkins Engr. 
Bore Purpose Delineation 

Status Grouted 
Technician M. Griffin 

Lea County. N.M. 
N 32° 52.76' 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

o. 

s 

o 
a 
E >. 
05 

Description 

Chlorides (mg /L) 

250 500 750 
_1 I l _ 

Notes 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Sand 
Tan. Soft. Wet 

Sand "Sandstone 
Tan, Firm. Dry 

Sand 
Tan, Loose, Damp 

-52 

4-57 

-62 
J-63 

-67 

-72 

-77 

-82 

-87 

|-92 
-93 

-96 

Sand 
Tan. soft, wet 

624 

7C9 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 854 4358 

whcarth(a)iamcnca net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 4 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 72' bgs 

Driller Atkins Engr. 
Bore Purpose Delineation 

Status Grouted 
Technician M. Griffin 

Lea County, N M 
N 32° 52.76 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

Q. 

& 

O 
o 
E >. 
co 

Description 

Chlorides (mg /L) 

250 500 750 
_ l I l _ 

Notes 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Ground Surface 

-12 

( alirhi 
Tan. Firm, Dry 

-18 

-22 

( alirhi n / Sand 
Tan, Firm. Dry 

32 
542 

Sand 
Tan. Soft. Wet 42 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 854 4358 

whearthla-iamcrica net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 4A 
Rice Operating Drill Method Air 

Borehole Dia 1 7/8" 
Total Depth 72' bgs 

Driller Atkins Engr. 
Bore Purpose Delineation 

Status Grouted 
Technician M Griffin 

Lea County, N.M. 
N 32° 52.76' 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

a. 

8 

o 
Q 
E >. 
co 

Description 

Chlorides (mg /L) 

250 500 750 

_ ] I l _ 

Notes 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Sand 
Tan. Soft. Wet 

Sand H/Sands tunr 

Tan. Finn, Dry 

Sand 
Tan. Loose, Damp 

-52 

-57 

-62 

-63 

-67 

72 

-77 

82 

87 

-92 
-93 

-96 

188 

Sand 
Tan, soft, wet 

60 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 854 4358 

whcarth(a)iainciica net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 5 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 85' bgs 

Driller Atkins Engr. 
Bore Purpose Delineation 

Status Grouted 
Technician M. Griffin 

Lea County, N.M. 
N 32° 52.76' 

W 103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

Q. 
0) 
O 

o 
a 
E >. 

V) 

Description 

Chlorides (mg IL) 

250 500 750 
_ l I I 

Notes 

0 
1 
2 
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21 
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23 
24 
25 
26 
27 
28 
29 
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49 
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Ground Surface 

( alirhi 
Tan, Firm. Dry 

('alirhi u / Sand 
Tan. Firm, Dry 

Sand 
Tan, Soft, Wet 

-5 

-15 

-18 

493 

-25 

-35 

-45 



Whole Earth Environmental. Inc. 
14606 San Gabriel 

Houston. TK 77084 
800 854 4358 

whearth(f!iamcrica net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Borehole # 5A 
Rice Operating Drill Method Air 

Borehole Dia. 1 7/8" 
Total Depth 85' bgs 

Driller Atkins Engr. 
Bore Purpose _ Delineation 

Status Grouted 
Technician M Griffin 

Lea County. N.M. 
N32° 52.76' 

W103° 17.65' 
9/19/2001 
9/19/2001 

Subsurface Profile 

Q 

o 
n 
E >. 
co 

Description 

Chlorides (mg IL) 

250 500 750 
_ l I l _ 

Notes 

51 
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54 
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63 
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479 

Sand 
Tan, Soft. Wet 

-65 

Sand « Sandstone 
Tan, Finn, Dry 

75 92 

85 • 32 

Sand 
Tan, Loose. Damp 

Sand 
Tan, soft, wet 



Whole Earth Environmental. Inc. 
19606 San Gabncl 

Houston.!"* 77084 
800 854 4358 

whcarth(a<iamciica net 

Client 
Project _ 

Location 
Latitude _ 

Longitude 
Date Drilled \ 

Date Completed 

Abo SWD 

Log of Monitor Well # 1 
Rice Operating Drill Method 

Borehole Dia. _ 
Total Depth \ 

Driller" 
Bore Purpose 

Status 
Technician 

Auger 
2" 

Lea County, N.M. 35' bgs 
Atkins Engr. 
Delineation 

9/20/2001 
9/20/2001 

Developed 
M Griffin 

Subsurface Profile 

CL 

O 
a 
£ >. to 

Description 

Chlorides (mg /L) 

250 500 750 

_J I L_ 

Notes 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Ground Surface 

5 

( iIn lii 

Tan. Firm, Dry 

37 

( .ilu In H / Sand 
Tan, Firm, Dry 

Sand 
Tan. Soft. Wet 

-15 

-18 

-25 

-35 

46 

52 

4 5 

29 



Whole Earth Environmental. Inc. 
19606 San Gabriel 

Houston. Tx 77084 
800 854 4358 

whcarth'itiaincnca net 

Client 
Project 

Location 
Latitude 

Longitude 
Date Drilled 

Date Completed 

Abo SWD 

Log of Monitor Well # 1A 
Rice Operating Drill Method 

Borehole Dia _ 
Total Depth' 

Driller" 
Bore Purpose 

Status \ 
Technician 

Air 

Lea County, N M 118' 
Atkins Engr. 

9/20/2001 
Monitoring 

9/20/2001 
Developed 
M Griffin 

Subsurface Profile 

2 I 
CO 

Description 

Chlorides (mg IL) 

250 500 750 
_l I l _ 

Notes 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

Sand 
Tan. Soft. Wet 

Sand w/Sandstone 

Tan. Firm. Dry 

56 

o M 

6<> 

, 4 7 

: 9 

65 

; 

Sand 
Tan, Loose. Damp 

Sand 
Tan. soft, wet 

177 Water Table 



Atkins Engineering 
Associates, Inc. 

2904 W. 2nd St.. Roswell, NM 88202-3156 

LOG OF BORING Rice ABO-MW 
(Page 1 of 2) 

Whole Earth 
19606 San Gabriel 

Houston. TX 77084 

Contact: Mike Griffin 

Dale 
Drffl Start/End 
Boring Location 

Job#: WHOLETHA1R.01 

09-20-01 
1200/1700 
S Lovington 4 mi & 

%miE{SEofpit) 

Site Location 

Auger Type 

Logged By 

: Near Lovington, NM 

: Hollow Stem 

: Mort Bates 

Depth 

Feet 

15 

DESCRIPTION 
Lab 

Well: ABO 

40 - •'• 

Caliche, tan, firm, dry 

Caliche w/sand. tan. firm, dry 

Sand, tan, loose, dry 

8"x12" monitor well cover 

—Grout 

2" PVC Casing 



Atkins Engineering 
Associates, Inc. 

2904 W. 2nd S t . Roswell. NM 88202-3158 

LOG OF BORING Rice ABO-MW 
(Page 2 of 2) 

Whole Earth 
19606 San Gabriel 

Houston, TX 77084 

Oate . 09-20-01 Site Location : Near Lovington, NM 

Drill Start/End : 1200/1700 Auger Type : Hollow Stem 

Bonng Location : S Lovington 4 mi & Logged By :Mort Bates 

:HmiE{SEofpi t ) 
Contact: Mike Griffin 

Oate . 09-20-01 Site Location : Near Lovington, NM 

Drill Start/End : 1200/1700 Auger Type : Hollow Stem 

Bonng Location : S Lovington 4 mi & Logged By :Mort Bates 

:HmiE{SEofpi t ) 
Job#: WHOLETH.AIR.01 

Oate . 09-20-01 Site Location : Near Lovington, NM 

Drill Start/End : 1200/1700 Auger Type : Hollow Stem 

Bonng Location : S Lovington 4 mi & Logged By :Mort Bates 

:HmiE{SEofpi t ) 

Depth 

Feel 

I 
0-
< 
cn 
O 

CO 
o 
co 

DESCRIPTION 

60-

65-

70-

75- : 

80-

85-

30" 

95-

100-

105 - -

2, 
o 

I 

SP 

SP 

SP 

SP 

110-

Sand w/sandstone. tan, firm, dry 

Sand, ian, loose, damp 

Sand, tan, soft, wet 

Lab 

Total depth 110" 
Note: Sand is flowing and was only able to land the casing to 
99' 

Well: ABO 

— Grout 

-2" PVC Casing 

—Bentonite Seal 

-Sand Pack 

2" .020 Slot screen 

—Flowing sand 

115-

120-



Whole Earth Environmental, Ime 
Rice Operating Company 

Abo Spill Chloride Loading Calculations 

E&P Waste Management / Exposure Assessment Model 

Control Data Entry U/MJ 
Deterministic Yes 

Final Time 36,500 Days 
Time Interval 365 Days 

Monte Carlo No 
Low Permeability Layer Below Contamination No 

Source Data 
Waste Zone thickness 4 meters 
Waste Zone Area 500 sq. meter 
Ratio of Length to Width 1.0 
Initial Total Concentration in Waste 700 ppm 

Chemical Data 
NaCl Yes 

Unsaturated Zone 
Soil Database Clay 
Hydraulic Conductivity 0.00011 meters / day 
Hydrological Database Bedded Sedimentary 
Unsaturated Zone Thickness 22 meters 
Soil Database Clay 
van Genuchten 1.09 (Default) 
Residual Water Content 0.068 
Unsaturated Zone Dispersivity 0 (Internally) 

Saturated Zone 
Aquifer Porosity 0.011 
Longitudinal Dispersivity 0 (Internally) 
Ratio of Long. / Trans. Dispersrvities 1 
Ratio of Trans. / Vert. Dispersivities 10 
Hydrological Database Bedded Sedimentary 
Aquifer Thickness 40.4 meters 
Aquifer Gradient 0.023 
Saturated Hydraulic Conductivity 0.0001 meters / day 

|Net Infiltration Rate 0.0001 |ft. / day | 
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11-26-201 7.54AM FROM PETTIGREW AND ASSOC. 505 393+1543 P. 

LABORATORY TEST REPORT 
PETTIGREW and ASSOCIATES 

1 HON. GRIMES 
HOBBS, NM 88240 

(505)3934327 

DEBRA P. HICKS. P.6./ L S-l 
WTU-IAM M HICKS. 111. P.hJPS. 

TO: FSce Operating Corporatior) 
Attn: Carolyn Haynes 
122 W. Taylor 
Hobbs. NM 88240 

PROJECT: ABO Fatally 

MATERIAL: Red Clay 

TEST METHOD: ASTM: 02922 

BATE OF TEST: ftoverrfeer 13.2001 DEPTH: Finished Subgrade 

TEST WO. 

SG-1 

LOCATtOW 
DRV DENSITY 

% MOISTURE 

Pit - ContantinatkHi Saal - 30' S. & 30' E. of the 
NW Comer 

93.8 19.0 

DEPTH 

SG-2 P« - Contamination Sea! - 20* N. & 40* W. of the 
SE Comer 

97.1 17.7 

SG-3 Pit-Contatmmatk>nSeaJ-10'S.&10'E.of«re 103.1 
NW Comer 

18.2 

REMARKS: Depth of Rgatiinj; 12* 

COMTROL DENSITY: 105.8 
ASTM:D6S8 

R&GUTRED COBSPACTICM-. 100% 

LAB NO.: 012375-2377 

COPIES TO: Rice operating 
Walton Construction 

OPTBSUIB MOISTURE: 20.1% 

PETTIGREW and ASSOCIATES 



11-26- l?01 7 .53AM FROM PETTIGREW AND ASSOC. 5 0 5 333+1S13 

LABORATORY TEST REPORT 
P E T T I G R E W aad ASSOCIATES 

1110 N. GRIMES 
MOBBS. NM 88240 

(505)393^827 

DEBRA S> HICKS. P.EJ L.S.I. 
WILUAM NL KICKS. UL P&1P&. 

Rice Operating Corporation 
Attn: Carolyn Haynes 
122 W, Taylor 
Hobbs. NM 88240 

PROJECT: ASO FacBiy 

MATERJAL: R e d Clay 

TEST METHOD: ASTM: D 2922 

DATE OF TEST: November 14,2001 DEPTH: Finished Subgrade 

TEST WO. 

RTSG-1 

LOCATION 
DRY DENSITY 
% Maximum % MOISTURE 

Pit - Contsnwiatior! Sea' - 30" S. & 30' E. of the 
M W co r 

101.S 18.7 

DEPTH 

RTSG-2 Pit - Contamination Sea} -.20" N. & 40" W. of Be 
SE Comer 

100.3 16.7 

SG-4 Pit - Corrtatirfinatton Seal - 35" N. & 15" E. of the 
SW Comer 

101.4 17.8 

REMARKS: Ogpih of Ruadins (?" 

COMTROL DENSfTY: 105.6 
ASTM: D 698 

REQUIRED COMPACTION: 100% 

LAB NO.: 

COPIES TO: 

01 23/S-J381 

ftlca OparaSng 
Walton Construction 

OfniY&SB? SCOSSTURE.- 2.0% 

PETTIGREW and ASSOCIATES 



11 -26-2U1 10:11AM FROM PETTIGREW AND ASSOC. 505 393+1543 P. 2 

PETTIGREW and ASSOCIATES 
CONSULTING ENGINEERS 
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14 16 18 20 
UtXBlWE COMISNT pcj 

22 24 26 

CLIENT: Walton Construction 

SAMPLE LOCATION: Stockpile 

PROJECT: General Information - ABO 

PO #42926 

SOIL DESCRIPTION: Red Clay 

SOIL CLASSIFICATION: 

ATTERBERG: LL PI 

DATE: 11/07/01 

PRY WEIGHT LB/CU. FT. 105.8 

TEST METHOD: ASTM: D 698 
Delivered 11/06/QL 

LAB NO. 01 2317 

SIEVE ANALYSIS.% PASSING 

PETTIGREW and ASSOCIATES 

COPIES: Walton 

BY: 
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Protocol 

This section contains a copy of PR-33C, the detailed remediation protocol approved for the F-31 Abo 
S.W.D. facility. 



Q C O D 

PR-33C 

Remediation Protocol 
Rice Operating Company 

ABO Facility 

1.0 Purpose 
This protocol is to provide a detailed outline of the steps to be employed in the 
remediation of a pit located north of Hobbs, New Mexico. 

2.0 Scope 

This protocol is site specific for the Rice Operating remediation project. 

3.0 Preliminary 
Prior to any field operations, Whole Earth Environmental shall conduct the 
following activities: 
3.1 Client Review 

3.1.1 Whole Earth shall meet with cognizant personnel within Rice to review 
this protocol and make any requested modifications or alterations. 

3.1.2 Changes to this protocol will be documented and submitted for final 
review by Client prior to the initiation of actual field work. 

4.0 Safety 
4,1 Prior to work om the site, Whole Earth shall obtain the location and phone 
numbers of the nearest emergency medical treatment facility. We will review all 
safety related issues with the appropriate Client personnel, sub-contractors and 
exchange phone numbers. 

42 A tailgate safety meeting shall be held and documented each day. All sub­
contractors must attend and sign the daily log-in sheet. 

43 Anyone allowed on to location must be wearing sleeved shirts, steel toed boots, 
and long pants. Each vehicle must be equipped with two way communication 
capabilities. 



PR-33C Page 2 

4.4 Prior to any excavation, New Mexico One Call will be notified. The One 
Call notification number will be included within the closure report. I f lines are 
discovered within the area to be excavated they shall be marked with pin flags 
on either side of the line at maximum five-foot intervals. 

5.0 Remediation Procedure 
5.1 All side-wall soils containing a TPH concentration >100 ppm, chlorides > 
1,000 ppm and all soils containing a benzene concentration >10 ppm or a total 
BTEX concentration >50 ppm will be excavated. Soils containing TPH 
concentrations >1,000 ppm will be transported to commercial disposal. The side 
walls and bottom of the excavation will be field tested for TPH and chloride 
concentrations in accordance with WEQP-06 and WEQP-96. 

5.2The Hobbs branch of the OCD will be notified to witness the final 
confirmation sampling of the side-walls and bottom of the excavation. Samples 
will be collected in accordance with WEQP-77 and analyzed for TPH, chlorides 
and BTEX. 

5.3 Upon approval by the NMOCD, Whole Earth will install a clay liner in 
the bottom and side-walls of the excavation. The minimum depth on the bottom 

of the excavation shall be 18-24". All clay layers will be watered and compacted 
to 100% density. 

5.4 The remaining soils will be mixed and blended with sub-strait materials 
to achieve the concentrations of < 100 ppm TPH, <10 ppm benzene and < 1,000 
ppm chlorides and replaced within the excavation. 

5.5 A 20-mil high-density polyethylene liner will be installed atop the 
excavation at a minimum depth of 5' bgs. Markers will be installed at each 
corner of the excavation reading: "WARNING Buried Liner @ 5' bgs". 

6.0 Monitoring 
A monitor well will be drilled immediately adjacent to the southeast corner of 
the pit. The monitor well will be cased and screened in accordance with OCD 
guidelines. Whole Earth will collect water samples in accordance with our 
procedure WEQP-76. Confirmation samples will be analyzed by 
Environmental Labs of Texas for BTEX, and chlorides. 



PR-33C Page 3 

7.0 Closure Report 
7.1 At the conclusion of the project, Whole Earth shall prepare a closure report 
that contains the following minimum information: 

• Photographs of the location prior to remediation 
• Photographs of the site at the point of maximum excavation 
• Detail photographs of the liner installation 
• Photographs of the location at time of final closure 
• Lab analysis and related chain of custody for THP, BTEX and chloride 

testing of each side-wall and excavation bottom 
• Lab analysis and related chain of custody for chloride testing of each 3'lift 

composite 
• Procter analysis of the clay 
• Clay compaction test report 
• Copies of this protocol and all testing procedures 
• Shipping manifests for all materials taken to disposal 
• Disposal manifests for all materials sent to commercial disposal 



Procedures 

This section contains copies of the detailed sample collection, field screen testing and laboratory sample 
collection and preservation procedures employed on this project. 
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QP-06 Rev. C 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Conducting Field TPH Analysis 

Completed By: Approved By: Effective Date: 02/15/97 

1.0 Purpose 
To define the procedure to be used in conducting total percentage 
hydrocarbon testing in accordance with EPA Method 418.1 (modified) using 
the "MEGA" TPH Analyzer. 

2.0 Scope 
This procedure is to be used for field testing and on site remediation 
information. 

3.0 Procedure 
3.1 The G.A.C. "MEGA" TPH analyzer is an instrument that measures 
concentrations of aliphatic hydrocarbons by means of infra-red 
spectrometry. It is manufactured to our specifications and can accurately 
measure concentrations from two parts per million through 100,000 parts 
per million. The unit is factory calibrated however minor calibration 
adjustments may be made in the field. Quality Procedure 25 defines the 
field calibration methods to be employed. 

3.2 Prior to taking the machine into the field, insert a 500 ppm and 5,000 ppm 
calibration standard into the sample port of the machine. Zero out the 
Range dial until the instrument records the exact standard reading. 

3.3 Once in the field, insert a large and small cuvette filled with clean Freon 
113 into the sample port of the machine. Use the range dial to zero in the 
reading. If the machine does not zero, do not attempt to adjust the span 
dial. Immediately implement Quality Procedure 25 . 



QP-06 Page 2 

3.4 Place a 100 g. weight standard on the field scale to insure accuracy. Zero 
out the scale as necessary. 

3.5 Tare a clean 100 ml. sample vial with the Teflon cap removed. Add 10 g. 
(+/- .01 g), of sample soil into the vial taking care to remove rocks or 
vegetable matter from the sample to be tested. If the sample is wet, add up 
to 5 g. silica gel or anhydrous sodium sulfate to the sample after weighing. 

3.6 Dispense 10 ml. Freon 113 into the sample vial. 

3.7 Cap the vial and shake for five minutes. 

3.8 Carefully decant the liquid contents of the vial into a filter/desiccant 
cartridge and affix the cartridge cap. Recap the sample vial and set aside. 

3.9 Insert the metal tip of the pressure syringe into the cap opening and slowly 
pressurize. W A M W G ; AIPIPLY OMLY MOW1PMESSILJME ON 
TIME SYMNGE TO EFFECT FLOW THROWM THE FILTERS. 
TOO MUCHIPMESSUMS MAY CAHJSE THE CAP TO SEPARATE 
FROM THE M03Y OF THE C A R T M G E . Once flow is established 
through the cartridge direct the flow into the 5 cm. cuvette until the 
cuvette is full. Reverse the pressure on the syringe and remove the syringe 
tip from the cartridge cap. Set the cartridge aside in vertical position. 

3.10 The cuvette has two clear and two frosted sides. Hold the cuvette by the 
frosted sides and carefully insert into the sample port of the machine. 
Read the right hand digital read-out of the instrument. If the reading is 
less than 1,000 ppm. the results shall be recorded in the field Soil 
Analysis Report. If the result is higher than 1,000 ppm, continue with the 
dilution procedure. 

4.0 Dilution Procedure 
4.1 When initial readings are greater than 1,000 ppm using the 5 cm. cuvette, 

pour the contents ofthe 5 cm. cuvette into a 1 cm. cuvette. Insert the 1. cm 
cuvette into the metal holder and insert into the test port of the instrument. 



QP-06 Page 3 

4.1 Read the left hand digital read-out of the machine. If the results are less 
than 10,000 ppm, record the results into the field Soil Analysis Report. If 
greater than 10,000 ppm, continue the dilution process. Cromcenntfrratinroms 
>KD,(KII;© jpipmrn ar© to lbs wised! ffiuir Midi ssroonn {pmr[p©s®§ ©mBy. 

4.2 Pour the contents ofthe small cuvette into a graduated glass pipette. Add 
10 ml. pure Freon 113 into the pipette. Shake the contents and pour into 
the 1cm. cuvette. Repeat step 4.2. adding two zeros to the end of the 
displayed number. If the reported result is greater than 100,000 ppm. the 
accuracy of further readings through additional dilutions is extremely 
questionable. ID)® m®4 aas© toir !r©[p©irttiinng jpinirp©s©§. 

4.4 IPonnir a l sanmjplls Fr©©ia Sato tftti© ir©<sy©Ilnimg <2©E3teM©ir. 

5.0 Split Samples 

5.1 Each tenth test sample shall be a split sample. Decant approximately one 
half of the extraction solvent through a filter cartridge and insert into the 
instrument to obtain a concentration reading. Clean and rinse the cuvette 
and decant the remainder of the fluid to obtain a second concentration 
reading from the same sample. If the second reading varies by more than 
1% from the original, it will be necessary to completely recalibrate the 
instrument. 
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QP-12 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Soil Sample Preparation: 
Moisture Weight Percentage 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed in preparing samples to 
be tested for electrical conductivity and cation exchange capacities. 

2.0 Scope 
This procedure shall be followed when preparing any electrical conductivity, 
(EC), or cation exchange capacity, (CEC), testing. 

3.0 Procedure 
3.1 Field collection of all soil samples shall be in plastic containers. Samples 
may be stored for a maximum of five days prior to processing. 

3.2 Homogenize sample thoroughly. Test for hydrophobic characteristics as 
follows: 

a. examine for visible globs of oil or grease 
b. press soil sample to determine i f it compresses into a damp mass 
c. test to determine i f the sample stains filter paper 

If the sample exhibits hydrophobic characteristics, prepare in accordance with 
3.3.2 below. Otherwise, prepare in accordance with 3.3.1. 

3.3.1 Weigh 120 +/- O.lg sample into tared crucible and dry at 105 C for 1 
hour. Cool and reweigh. Repeat until weight difference is less than 1% value. 
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o 
3.3.2 Weigh 120 +/- 0.1 g sample into tared crucible and dry in oven at 250 
C for one hour. Cool and heat with propane torch until sample just begins to 
smoke. Maintain gradual heating until smoke dissipates (approximately 1/2 
hour). DO NOT ALLOW THE SAMPLE TO CATCH FIRE OR 
EXCEED 390° C. Cool and reweigh. Grind to pass 2mm sieve. 

3.4 Report percent moisture to three significant figures as follows: 

Moisture % - [(W - D)/D] X 100 
W = wet sample weight 
D = dry sample weight 

3.5 References 
Diagnosis and Improvement of Saline and Alkali Soils; U.S. Salinity 
Laboratory Staff, Agriculture Handbook No. 60; 1954 

Deuel & Holliday, Soil Remediation for the Petroleum Extraction 
Industry; Houston, Tx. 1993. 
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QP-13 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Preparing a 
Paste Extraction 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure defines the methods to be employed in preparing a paste 
extraction to be analyzed for conductivity and exchangeable cations. 

2.0 Scope 
This procedure shall be used in all electrical Conductivity (EC) and Cation 
Exchange Capacity (CEC) tests. 

3.0 Procedure 
3.1 All samples shall be prepared in accordance with QP-12. 

3.2 Weigh 100 +/- O.lg soil sample into tared sample reservoir of filter 
assembly. Add deionized reagent water to f i l l pores, stirring gently with 

plastic stirrer to achieve saturation. The solid/water mixture is consolidated 
occasionally by tapping the container on the workbench. At saturation the 
surface of the mixture glistens and flows slightly when tipped. Let stand for 
one hour. The mixture should not stiffen or puddle; add more sample or water 
as required and allow to stand for one additional hour. 

3.3 Analyze paste extract directly for EC and pH. 

3.4 Connect filter assembly to vacuum assembly and filter extract until air 
begins to pass through filter. Analyze directly for Na, Ca, Mg, K. 
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QP-25 

WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Instrument Calibration 
and Quality Assurance Analysis for 

General Analysis "MEGA" TPH Analyzer 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed in calibrating the GAC 
MEGA TPH analyzer and for determining and reporting of accuracy curves. 

2.0 Scope 

This procedure shall be followed each day that the instrument is used. 

3.0 Procedure 
3.1 Turn the instrument on and allow to warm up with no cuvette in the 
receptacle. The instrument will take between five and ten minutes to come to 
equilibrium as can be determined by the concentration display readings 
moving a maximum of 5 ppm on the low scale. If the instrument continues to 
display erratic readings greater than 5 ppm, remove the cover and check both 
the mirrors and chopper to insure cleanliness. 
3.2 All TPH standards shall be purchased form Environmental Resources 
Corporation and as a condition of their manufacture subject to independent 
certification by third party laboratories. Each standard is received with a 
calibration certificate. 

3.3 Insert the low range (100 ppm) calibration standard into the receiving port 
and note the result on the right hand digital display. I f the displayed reading is 
less than 98 ppm or greater than 102 ppm, remove the circuit board cover 
panel and zero out the instrument in accordance with QP-26. 
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3.4 Repeat the process with the mid range (500 ppm) calibration standard. If 
the displayed reading is less than 490 ppm or greater than 510 ppm zero out 
the span as described in QP-26. 

3.5 Repeat the process again with the 1,000 and 5,000 ppm calibration 
standards. 

3.6 Pour clean Freon 113 into a filter cartridge and extract into 10 ml cuvette. 
Insert the cuvette into the receiving port and zero out the instrument reading 
using the far right adjustment knob on the instrument. Repeat using the 1 ml 
cuvette and the left hand zero dial. 

4.0 Determining & Reporting Instrument Accuracy 

4.1 After making the fine adjustment with the zero dials reinsert each 
calibration standard into the instrument and note the concentration values. I f 
anv concentration value exceeds 2% of the standard set point, repeat all 
steps in section 3.0 of this Procedure. Note the actual concentration values 
displayed by the instrument after each calibration standard. 

4.2 The four calibration standards shall be used in reporting span deviation as 
follows: 

Standards Range 
100 ppm 500 ppm 1,000 ppm 5,000 ppm 

0-250 ppm 251-750 ppm 751-2,500 ppm 2,501-10,000 ppm 

4.3 Divide the actual instrument reading value of each calibration sample by 
the concentration shown on the standard (e.g.. 501 ppm instrument reading / 
500 ppm standard = 1.002%). These readings shall be reported for each test 
performed. 
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5.0 Re-calibration 

5.1 If any sample exceeds the concentration of 1,000 ppm on the 10 ml 
cuvette or 10,000 ppm on the 1 ml cuvette, the cuvette must be thoroughly 
rinsed with clean Freon and the instrument re-zeroed in accordance with 
3.6 of this procedure. 
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WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Developing Cased Water Monitoring Wells 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed to develop cased 
monitoring wells. 

2.0 Scope 
This procedure shall be used for developed, cased water monitoring wells. It 
is not to be used for standing water samples such as ponds or streams. 

3.0 Preliminary 
3.1 Prior to development, the static water level and height of the water column 
within the well casing will be measured with the use of an electric D.C. probe 
or a steel engineer's tape and water sensitive paste. 

3.2 All measurements will be recorded within a field log notebook and 
subsequently reported within the driller's boring log report. 

3.3 All equipment used to measure the static water level will be 
decontaminated after each use by means of Alconox, a phosphate free 
laboratory detergent, and water to reduce the possibility of cross-
contamination. The volume of water in each well casing will be calculated. 

4.0 Purging 
4.1 Wells will be purged by removing a minimum of three well casing 

volumes by using a 2" decontaminated submersible pump or dedicated one 
liter Teflon bailer. 

4.2 If a submersible is used the pump will be decontaminated prior to use by 
scrubbing the outside surface of tubing and wiring with an Alconox-water 
mixture, pumping an Alconox-water mixture through the pump, and a 
final flush with fresh water. 
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5.0 Water Disposal 
5.1 All purge and decontamination water will be temporarily stored within a 
60 gallon portable tank and then pumped into a permanent storage tank to be 
later disposed of in an appropriate manner. 

6.0 Records 
6.1 Whole Earth will record the amount of water removed from the well 
during development procedures. The purge volume will be reported to the 
appropriate regulatory authority when filing the closure report. 
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WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Obtaining Water Samples (Cased Wells) 
Using One Liter Bailer 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed in obtaining water 
samples from cased monitoring wells. 

2.0 Scope 
This procedure shall be used for developed, cased water monitoring wells. It 
is not to be used for standing water samples such as ponds or streams. 

3.0 Preliminary 
3.1 Obtain sterile sampling containers from the testing laboratory designated 

to conduct analyses of the water. The shipment should include a 
Certificate of Compliance from the manufacturer of the collection bottle or 
vial and a Serial Number for the lot of containers. Retain this Certificate 
for future documentation purposes. 

3.2 The following table shall be used to select the appropriate sampling 
container, preservative method and holding times for the various elements 
and compounds to be analyzed. 

Compound 
to be 

Analyzed 

Sample 
Container 

Size 

Sample 
Container 

Description 

Cap 
Requirements 

Preservative Maximum 
Hold Time 

BTEX 40 ml. VOA Container Teflon Lined HCl 7 days 
TPH 1 liter clear glass Teflon Lined HCl 28 days 
PAH 1 liter clear glass Teflon Lined Ice 7 days 
Cation / Anion 1 liter clear glass Teflon Lined None 48 Hrs. 
Metals 1 liter HD polyethylene Any Plastic Ice / HN03 28 Days 
TDS 300 ml. clear glass Any Plastic Ice 7 Days 
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4.0 Chain of Custody 
4.1 Prepare a Sample Plan. The plan will list the well identification and the 

individual tests to be performed at that location. The sampler will check 
the list against the available inventory of appropriate sample collection 
bottles to insure against shortage. 

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all 
sections of the form except those that relate to the time of delivery of the 
samples to the laboratory. 

4.3 Pre-label the sample collection jars. Include all requested information 
except time of collection. (Use a fine point Sharpie to insure that the ink 
remains on the label). Affix the labels to the jars. 

5.0 Bailing Procedure 
5.1 Identify the well from the site schematics. Place pre-labeled jar(s) next to 

the well. Remove the bolts from the well cover and place the cover with 
the bolts nearby. Remove the plastic cap from the well bore by first lifting 
the metal lever and then unscrewing the entire assembly. 

5.2 The well may be equipped with an individual 1 liter bailing tube. If so, 
use the tube to bail a volume of water from the well bore equal to 10 liters 
for each 5' of well bore in the water table. (This assumes a 2" dia. well 
bore). 

5.3 Take care to insure that the bailing device and string do not become cross-
contaminated. A clean pair of rubber gloves should be used when 
handling either the retrieval string or bailer. The retrieval string should not 
be allowed to come into contact with the ground. 

6.0 Sampling Procedure 
6.1 Once the well has been bailed in accordance with 5.2 of this procedure, a 

sample may be decanted into the appropriate sample collection jar directly 
from the bailer. The collection jar should be filled to the brim. Once the 
jar is sealed, turn the jar over to detect any bubbles that may be present. 
Add additional water to remove all bubbles from the sample container. 

6.2 Note the time of collection on the sample collection jar with a fine 
Sharpie. 
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6.3 Place the sample directly on ice for transport to the laboratory. The 
preceding table shows the maximum hold times between collection and 
testing for the various analyses. 

6.4 Complete the Chain of Custody form to include the collection times for 
each sample. Deliver all samples to the laboratory. 

7.0 Documentation 
7.1 The testing laboratory shall provide the following minimum information: 

A. Client, Project and sample name. 
B. Signed copy of the original Chain of Custody Form including data on 

the time the sample was received by the lab. 
C. Results of the requested analyses 
D. Test Methods employed 
E. Quality Control methods and results 
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WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Procedure for Obtaining 
Soil Samples for Transportation to a Laboratory 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure outlines the methods to be employed when obtaining soil 
samples to be taken to a laboratory for analysis. 

2.0 Scope 
This procedure is to be used when collecting soil samples intended for 
ultimate transfer to a testing laboratory. 

3.0 Preliminary 
3.1 Obtain sterile sampling containers from the testing laboratory designated 

to conduct analyses of the soil. The shipment should include a Certificate 
of Compliance from the manufacturer of the collection bottle or vial and a 
Serial Number for the lot of containers. Retain this Certificate for future 
documentation purposes. 

3.2 If collecting TPH, BTEX, RCRA 8 metals, cation / anions or O&G, the 
sample jar may be a clear 4 oz. container with Teflon lid. If collecting 
PAH's, use an amber 4 oz. container with Teflon lid. 

4.0 Chain of Custody 
4.1 Prepare a Sample Plan. The plan will list the number, location and 

designation of each planned sample and the individual tests to be 
performed on the sample. The sampler will check the list against the 
available inventory of appropriate sample collection bottles to insure 
against shortage. 

4.2 Transfer the data to the Laboratory Chain of Custody Form. Complete all 
sections of the form except those that relate to the time of delivery ofthe 
samples to the laboratory. 
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4.3 Pre-label the sample collection jars. Include all requested information 
except time of collection. (Use a fine point Sharpie to insure that the ink 
remains on the label). Affix the labels to the jars. 

5.0 Sampling Procedure 
5.1 Go to the sampling point with the sample container. I f not analyzing for 

ions or metals, use a trowel to obtain the soil. Do not touch the soil with 
your bare hands. Use new latex gloves with each sample to help minimize 
any cross-contamination. 

5.2 Pack the soil tightly into the container leaving the top slightly domed. 
Screw the lid down tightly. Enter the time of collection onto the sample 
collection jar label. 

5.3 Place the sample directly on ice for transport to the laboratory. 

5.4 Complete the Chain of Custody form to include the collection times for 
each sample. Deliver all samples to the laboratory. 

6.0 Documentation 
6.1 The testing laboratory shall provide the following minimum information: 

A. Client, Project and sample name. 
B. Signed copy of the original Chain of Custody Form including data on 

the time the sample was received by the lab. 
C. Results ofthe requested analyses 
D. Test Methods employed 
E. Quality Control methods and results 
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WHOLE EARTH ENVIRONMENTAL 
QUALITY PROCEDURE 

Sampling and Testing Protocol 
Chloride Titration Using .1 Normal 

Silver Nitrate Solution 

Completed By: Approved By: Effective Date: / / 

1.0 Purpose 
This procedure is to be used to determine the concentrations of chlorides in 
soils. 

2.0 Scope 
This procedure is to be used as the standard field measurement for soil 
chloride concentrations. 

3.0 Sample Collection and Preparation 
3.1 Collect at least 80 g. of soil from the sample collection point. Take 

care to insure that the sample is representative of the general background 
to include visible concentrations of hydrocarbons and soil types. If 
necessary, prepare a composite sample of soils obtained at several points 
in the sample area. Take care to insure that no loose vegetation, rocks or 
liquids are included in the sample(s). 

3.2 The soil sample(s) shall be immediately inserted into a one quart or 
larger polyethylene freezer bag. Care should be taken to insure that no 
cross-contamination occur between the soil sample and the collection tools 
or sample processing equipment. 

3.3 The sealed sample bag should be massaged to break up any clods. 
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4.0 Sample Preparation 
4.1 Tare a plastic cup having a minimum six-ounce capacity. Add between 

80-120 grams of the soil sample and record the weight. 

4.2 Add the same weight of distilled water to the soil sample and stir 
thoroughly using a glass or plastic stir stick. 

4.3 Allow the sample to set for a period of thirty minutes. The sample 
should be stirred at least three times before fluid extraction. 

4.4 Carefully pour off the free liquid from the sample through a paper 
filter into a clean plastic cup. 

5.0 Titration Procedure 
5.1 Using a graduated pipette, remove 10 ml extract and dispense into a 

clean plastic cup. 

5.2 Add 2-3 drops potassium chromate (K2C1O4) to mixture. 

5.3 If the sample contains any sulfides (hydrogen or iron sulfides are 
common to oilfield soil samples) add 2-3 drops ofhydrogen peroxide 
(H2O2) to mixture. Allow the mixture to set for a minimum of five 
minutes. 

5.4 Using a 1 ml pipette, carefully add .1 normal silver nitrate solution to 
sample until solution turns salmon red when viewed with yellow 
goggles. Be consistent with endpoint recognition. 

6.0 Calculation 
Multiply the amount of silver nitrate used in step 5.4 by 354.5 to obtain the 
chloride concentration in mg / L. 
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Laboratory Analytical Results 

This section contains copies of the soil proctor, density test results, chain of custody documents and 
laboratory analytical results for this project. 
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IMWIROMMEIMTAL 

LAB OF ̂ £^), UNC* 
"Don't Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MR. MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project # : None Given 
Project Name: ABBO/ Rice 
Project Location: Lovington 

Sampling Date: 11/13/01 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

ELT# FIELD CODE 
Chloride 
mg/kg 

0102046-01 
0102046-02 
0102046-03 
0102046-04 
0102046-05 

North 
South 
East 
West 
Bottom 

868 
886 
860 
886 
886 

QUALITY CONTROL 5050 
TRUE VALUE 5000 
% INSTRUMENT ACCURACY 101 
SPIKED AMOUNT 500 
ORIGINAL SAMPLE 868 
SPIKE 1360 
SPIKE DUP 1370 
% EXTRACTION ACCURACY 100 
BLANK <5.00 
RPD 0.73 

Methods: SW 846-9253 

A IS T . .4-+-I n * Raland K. Tuttle ' Date 

12600 West I-20 East » Odessa, Texas 79765 « (915) 563-1800 » Fax (915) 563-1713 
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LAB OF K^p 9 i 
"Don't Treat Your Soil Like Dirt!" 

Co 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project Name: ABBO/ Rice 
Project # : None Given 
Project Location: Lovington 

Sampling Date: 11/13/01 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

BENZENE TOLUENE ETHYLBENZENE m,p-XYLENE o-XYLENE 

ELT# FIELD CODE mg/kg mg/kg mg/kg mg/kg mg/kg 

0102046-01 North <0.025 <0.025 <0.025 <0.025 <0.025 

0102046-02 South <0.025 <0.025 <0.025 <0.025 <0.025 

0102046-03 East <0.025 <0.025 <0.025 <0.025 <0.025 
0102046-04 West <0.025 <0.025 <0.025 <0.025 <0.025 

0102046-05 Bottom <0.025 <0.025 <0.025 <0.025 <0.025 

QUALITY CONTROL 0.097 0.094 0.098 0.202 0.098 

TRUE VALUE 0.100 0.100 0.100 0.200 0.100 
% INSTRUMENT ACCURACY 97 94 98 101 98 
SPIKED AMOUNT 0.100 0.100 0.100 0.200 0.100 

ORIGINAL SAMPLE <0.025 <0.025 <0.025 <0.025 <0.025 
SPIKE 0.095 0.095 0.098 0.204 0.097 
SPIKE DUP 0.097 0.096 0.100 0.207 0.099 
% EXTRACTION ACCURACY 97 96 100 104 99 
BLANK <0.025 <0.025 <0.025 <0.025 <0.025 
RPD 2.08 1.05 2.02 1.94 2.04 

METHODS: EPA SW 846-8021B ,5030 

Raland K. Tuttle 
n- Z.Q>-OJ 

Date 

12600 West I-20 East o Odessa, Texas 79765 o (915) 563-1800 ° Fax (915) 563-1713 
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LAB OF , BIMC 
"Don't Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MR. MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project*: None Given 
Project Name: ABBO/ Rice 
Project Location: Lovington 

Sampling Date: 11/13/01 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

ELT# FIELD CODE 

GRO 
C6-C10 
mg/kg 

DRO 
>C10-C28 

mg/kg 

0102046-01 
0102046-02 
0102046-03 
0102046-04 
0102046-05 

North 
South 
East 
West 
Bottom 

<10 
<10 
<10 
<10 
<10 

18 
12 
12 
13 
12 

QUALITY CONTROL 455 527 
TRUE VALUE 500 500 
% INSTRUMENT ACCURACY 91 105 
SPIKED AMOUNT 500 500 
ORIGINAL SAMPLE <10 <10 
SPIKE 455 497 
SPIKE DUP 450 493 
% EXTRACTION ACCURACY 91 99 
BLANK <10 <10 
RPD 1.10 0.81 

Methods: SW 846-8015M 

Raland K. Tuttle ' Date 

12600 West I-20 East o Odessa, Texas 79765 <> (915) 563-1800 ° Fax (915) 563-1713 
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IIMWBHOIMMEIMTAL 

LAB OF s ENC* 
"Dont Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MR. MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project # : None Given 
Project Name: ABBO/ Rice Operating 
Project Location: Lovington 

Sampling Date: See Below 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

GRO DRO 
C6-C10 >C10-C28 SAMPLE 

ELT# HELD CODE mg/kg mg/kg DATE 

0102045-01 1st 3" Lift <10 <10 11/15/01 
0102045-02 2nd 3' Uft (6 1) <10 <10 11/15/01 
0102045-03 3rd 3' Lift (9'} <10 <10 11/16/01 
0102045-04 Top Cover <10 <10 11/16/01 

QUALITY CONTROL 
TRUE VALUE 
% INSTRUMENT ACCURACY 
SPIKED AMOUNT 
ORIGINAL SAMPLE 
SPIKE 
SPIKE DUP 
o/o EXTRACTION ACCURACY 
BLANK 
RPD 

455 
500 
91 
500 
<10 
455 
450 
91 

<10 
1.10 

527 
500 
105 
500 
<10 
497 
493 
99 

<10 
0.81 

Methods: SW 846-8015M 

Raland K. Tuttle Date 

12600 West I-20 East « Odessa, Texas 79765 » (915) 563-1800 » Fax (915) 563-1713 
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L F 
"Don't Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MR. MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project # : None Given 
Project Name: ABBO/ Rice Operating 
Project Location: Lovington 

Sampling Date: See Below 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

ELT# FIELD CODE 
Chloride 
mg/kg 

SAMPLE 
DATE 

0102045-01 
0102045-02 
0102045-03 

1st 3" Lift 
2nd 3' Lift (6 1) 
3rd 3' Uft (9') 

0102045-04 Top Cover 

833 
815 
780 
35 

11/15/01 
11/15/01 
11/16/01 
11/16/01 

QUALITY CONTROL 5050 
TRUE VALUE 5000 
% INSTRUMENT ACCURACY 101 
SPIKED AMOUNT 500 
ORIGINAL SAMPLE 868 
SPIKE 1360 
SPIKE DUP 1370 
% EXTRACTION ACCURACY 100 
BLANK <5.00 
RPD 0.73 

Methods: SW 846-9253 

Raland K. Tuttle Date 

12600 West I-20 East o Odessa, Texas 79765 * (915) 563-1800 ° Fax (915) 563-1713 
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LAB OF ̂ ) , BMC 
"Don't Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ l deg C 
Project Name: ABBO/ Rice Operating 
Project # : None Given 
Project Location: Lovington 

Sampling Date: 11/15/01 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

ELT# FIELD CODE 
BENZENE 

mg/Kg 
TOLUENE 

mg/kg 
ETHYLBENZENE 

mg/kg 
m,p-XYLENE O-XYLENE 

mg/kg mg/kg 

0102045-01 1st 3' Lift <0.025 <0.025 <0.025 <0.025 •C0.025 

QUALITY CONTROL 0.097 0.094 0.098 0.202 0.098 
TRUE VALUE 0.100 0.100 0.100 0.200 0.100 
% INSTRUMENT ACCURACY 97 94 98 101 98 

SPIKED AMOUNT 0.100 0.100 0.100 0.200 0.100 

ORIGINAL SAMPLE 0.044 0.179 0.081 0.379 0.035 

SPIKE 0.109 0.110 0.111 0.231 0.117 

SPIKE DUP 0.100 0.106 0.112 0.230 0.113 
% EXTRACTION ACCURACY 98 99 109 18 112 
BLANK <0.025 <0.025 <0.025 <0.025 <0.025 

RPD . 8.78 3.94 0.92 0.00 3.51 

METHODS: EPA SW 846-8021B ,5030 

-Jl- d. !•• 
Raland K. Tuttle 

•of 
Date 

12600 West I-20 East ° Odessa, Texas 79765 •» (915) 563-1800 « Fax (915) 563-1713 
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LAB OF ^ ) s AMC* 
"Don't Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type: Soil 
Sample Condition: Intact/ Iced/ 1 deg C 
Project Name: ABBO/ Rice Operating 
Project # : None Given 
Project Location: Lovington 

Sampling Date: See Below 
Receiving Date: 11/18/01 
Analysis Date: 11/19/01 

ELT# FIELD CODE 
BENZENE 

mg/kg 
TOLUENE ETHYLBENZENE 

mg/kg 
m,p-XYLENE 

mg/kg 
O-XYLENE 

mg/kg 
SAMPLE 

DATE 

0102045-02 
0102045-03 
0102045-04 

2nd 3' Lift (6') 
3rd 3' Uft (9') 

Top Cover 

<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 

<0.025 
<0.025 
<0.025 

11/15/01 
11/16/01 
11/16/01 

QUALITY CONTROL 0.097 0.094 0.098 0.202 0.098 
TRUE VALUE 0.100 0.100 0.100 0.200 0.100 
% INSTRUMENT ACCURACY 97 94 98 101 98 
SPIKED AMOUNT 0.100 0.100 0.100 0.200 0.100 
ORIGINAL SAMPLE <0.025 <0.025 <0.025 <0.025 <0.025 
SPIKE 0.095 0.09S 0.098 0.204 0.097 
SPIKE DUP 0.097 0.096 0.100 0.207 0.099 
% EXTRACTION ACCURACY 97 96 100 104 99 
BLANK < 0.025 <0.025 <0.025 <0.025 <0.025 
RPD 2.08 1.05 2.02 1.94 2.04 

METHODS: EPA SW 846-8021B ,5030 

Raland K. Tuttle ' Date 

12600 West I-20 East » Odessa, Texas 79765 «• (915) 563-1800 » Fax (915) 563-1713 
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ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: RICE OPERATING ABO FACILITY 

Order#: G0101639 

Report Date: 

Certificates 
US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH Order#: G0T01639 
19606 SAN GABRIEL Project: 
HOUSTON, TX 77084 Project Name: RICE OPERATING ABO FACILITY 
281-646-8996 Location: HOBBS, N M 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. 
Environmental Lab of Texas makes no representation or certification as to the method of sample collection, sample 
identification, or transportation/handling procedures used prior to the receipt of samples by Environmental Lab of Texas. 

Date / Time Date / Time 
Lab TD: Sample: Matrix: Collected Received Container Preservative 

0101639-01 MW-1 WATER 9/25/01 9/26/01 40 ML VOA HCL, ICE 
8:18 

Lab Testing: Rejected: No Temp OOC 

6010BICP CATIONS 
8021B/5030 BTEX 
Anions 

ENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL 

LAB OF , INC. 
"Dont Treat Your Soil Like Dirt!" 

WHOLE EARTH ENVIRONMENTAL 
ATTN: MR. MIKE GRIFFIN 
19606 SAN GABRIEL 
HOUSTON, TEXAS 77084 
FAX: 281-646-8996 

Sample Type; Water 
Sample Condition: Intact/ 0 0 deg. C 
Projects: None Given 
Project Name: Rice Operating Abo Facility 
Project Location: Hobbs, NM 

Sampling Date: 09/25/01 
Receiving Date: 09/26/01 
Analysis Date: See Below 

ELTj» FIELD CODE 
Carbonate 

mo/L 
Bicarbonate 

«ng/l 
Sulfate 
mg/L 

Chloride 

0101639-01 MW-1 <0.10 380 158 177 

REPORT LIMIT 0.10 2.00 0.50 5.00 

QUALITY CONTROL 0.02 0.02 44.1 S050 
TRUE VALUE 0.02 0.02 50 5000 
% INSTRUMENT ACCURACY 100 100 88 t o i 
SPIKED AMOUNT N/A N/A N/A 500 
ORIGINAL SAMPLE N/A N/A N/A 177 
SPIKE N/A N/A N/A 674 
% EXTRACTION ACCURACY N/A N/A N/A 682 
BLANK <o.to <?.0I> <0.50 <5.00 
RPD 0.90 0.90 0.630 1.18 

ANALYSIS DATE tO/01/O! 10/01/01 JO/01/01 9/27/01 

METHODS: EPA 310.1, 375.4, SW 646-9253 

Raland K. Tuttle Date 

12600 West 1-20 East • Odessa. Texas 79765 • (915) 563-1800«Fax (915) 563-1713 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

IKE GRIFFIN Order#: G0101639 
HOLE EARTH Project: 

19606 SAN GABRIEL Project Name: RICE OPERATING ABO FACILITY 
HOUSTON, TX 77084 Location: HOBBS, NM 

Lab ID: 0101639-01 
Sampie ID: MW-1 

8021B/5030 BTEX 
Method Date Date Sample .Dilution 
Blank Prepared Analyzed Amount Factor Analyst Method 

0000235-02 9/26/01 5 1 CK 8021B 

Parameter Result RL 
mg/L 

Benzene <0.001 0.001 
Ethylbenzene <0.001 0.001 
Toluene <0.001 0.001 
p/m-Xylene <0.001 0.001 
o-Xylene <0.001 0.001 

Approval: 
Raland K. Tuttle, Lab Director, QA Officer Date 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

N/A = Not RL = Reporting Limit Page l o f l 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

BLANK 
Pct(%) 

Benzene-mg/L 

Ethylbenzene-mg/L 

Toluene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

CONTROL 
Pet (%) 

WATER 

WATER 

Benzene-mg/L 

Ethylbenzene-mg/L 

Toluene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

CONTROL DUP 
Pet (%) 

WATER 

Benzene-mg/L 

Ethylbenzene-mg/L 

•

ene-mg/L 

Xylene-mg/L 

o-Xylene-mg/L 

MS 
Pet (%) 

Benzene-mg/L 

Ethylbenzene-mg/L 

Toluene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

MSD 
Pet (%) 

Benzene-mg/L 

Ethylbenzene-mg/L 

Toluene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

WATER 

WATER 

8021B/5030 BTEX 

LAB-ID # 
Recovery 

0000235-02 
0000235-02 
0000235-02 
0000235-02 
0000235-02 

LAB-ID # 
Recovery 

0000235-03 
0000235-03 
0000235-03 
0000235-03 
0000235-03 

LAB-ID # 
Recovery 

0000235-04 
0000235-04 
0000235-04 
0000235-04 
0000235-04 

LAB-ID # 
Recovery 

0101639-01 
0101639-01 
0101639-01 
0101639-01 
0101639-01 

LAB-ID tt 
Recovery 

0101639-01 
0101639-01 
0101639-01 
0101639-01 
0101639-01 

Sample 
RPD 

Sample 
RPD 

Sample 
RPD 

Sample 
RPD 

0 

0 

0 

0 

0 

Sample 
RPD 

0 

0 

0 

0 

0 

Concentr. 

Concentr. 

0.1 

0.1 

0.1 

0.2 

0.1 

Concentr. 

0.1 

0.1 

0.1 

0.2 

0.1 

Concentr. 

0.1 

0.1 

0.1 

0.2 

0.1 

Concentr. 

0.1 

0.1 

0.1 

0.2 

0.1 

Concentr 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Concentr 

0.088 

0.089 

0.086 

0.174 

0.086 

Concentr 

0.097 

0.095 

0.089 

0.186 

0.092 

Concentr 

0.099 

0.098 

0.09 

0.189 

0.94 

Concentr 

0.099 

0.098 

0.09 

0.191 

0.095 

O r d e r # : G0101639 

Spike 

Spike 

88. % 

89. % 

86. % 

87. % 

86.% 

Spike 

97. % 

95.% 

89. % 

93.% 

92.% 

Spike 

99.% 

98. % 

90. % 

94.5% 

0.9% 

Spike 

99. % 

98.% 

90.% 

95.5% 

95.% 

QCTest Result 

QCTest Result 

QC Test Result 

9.7% 

6.5% 

3.4% 

6.7% 

6.7% 

QC Test Result 

QC Test Result 

100.% 

100.% 

100.% 

1.1% 

100.% 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Anions Order#: G0101639 

BLANK 
Pet (%) 

WATER 

LAB-ID # 
Recovery 

Sample 
RPD 

Concentr. Concentr Spike QC Test Result 

Bicarbonate Alkalinity-mg/L 0000305-01 <2.0 

Carbonate Alkalinity-mg/L 0000312-01 <2.0 

SULFATE, 375.4-mg/L 0000298-01 <0.5 

CONTROL 
Pet (%) 

WATER 

LAB-ID # 
Recovery 

Sample 
RPD 

Concentr. Concentr Spike QC Test Result 

Bicarbonate Alkalinity-mg/L 0000305-02 20 20 100.% 

Carbonate Alkalinity-mg/L 0000312-02 20 20.3 101.5% 

CONTROL DUP 
Pet (%) 

WATER 

LAB-ID # 
Recovery 

Sample 
RPD 

Concentr. Concentr Spike QC Test Result 

Bicarbonate Alkalinity-mg/L 0000305-03 20 20 100.% 0.% 

Carbonate Alkalinity-mg/L 0000312-03 20 20.2 101.% 0.5% 

DUPLICATE 
Pet (%) 

WATER 

LAB-ID # 
Recovery 

Sample 
RPD 

Concentr. Concentr Spike QC Test Result 

Bicarbonate Alkalinity-mg/L 0101640-01 224 222 0.9% 

SULFATE, 375.4-mg/L 0101639-01 158 159 0.6% 



ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: Rice ABO 

Order#: G0203578 

Report Date: 06/17/2002 

Certificates 

US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 
281-646-8996 

Order*: G0203578 
Project: 
Project Name: Rice ABO 
Location: Lovington 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of 
Texas makes no representation or certification as to the method of sample collection, sample identification, or transportation/handling 
procedures used prior to the receipt of samples by Environmental Lab of Texas. 

Date/Time Date/Time 
Lab ID: Sample: Matrix: Collected Received Container Preservative 
0203578-01 ABO MW-1 WATER 6/6/02 676/02 SeeCOC SeeCOC 

13:45 20:02 

Lab Testing: Rejected: No Temp: -2C 

8021B/5030BTEX 
Chloride 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order*: G0203578 
Project: 
Project Name: Rice ABO 
Location: Lovington 

Lab ID: 020357841 

SamplelD: ABO MW-1 

Test Parameters Dilution Date 
Parameter Result Units Factor RL Method Analyzed Analyst 

Chloride 88.6 mg/L 1 SOO 92S3 6/11/02 SB 

Approval: 
Raland K. Tuttle, Lab Director, QA Officer Date 
Celey D. Keene, Oig. Tech. Director 
Jeanne McMurrey, lnorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

RL = Reporting Limit N/A - Not Applicable 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 

Page l o f l 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Test Parameters order*: G0203578 

BLANK 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0002043-01 <5.09 

MS 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0203578-01 88.6 2S0 341 101.% 

MSD 
WATER 

LAB-ID H 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0203578-01 88.6 250 341 101.% 0.% 

SRM 
WATER 

LAB-ID « 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0002043-04 5000 5050 101.% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

8021B/5030 BTEX order* G0203578 

BLANK 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Benzene-mg/L 0001959-02 <0.001 

Ethylbenzene-mg/L 0001959-02 <0.001 

Tolucne-mg/L 0001959-02 <0.001 

p/m-Xylene-mg/L 0001959-02 <0.00l 

o-Xylenc-mg/L 0001959-02 0.001 

MS 
WATER 

LAB-ID ti 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Benzene-mg/L 0203585-02 0 0.1 0.104 104.% 

Ethylbenzene-mg/L 0203585-02 0 0.1 0.100 100.% 

Toltiene-mg/L 0203585-02 0 0.1 0.098 98.% 

p/m-Xylene-mg/L 0203585-02 0 0.2 0.200 100.% 

•-Xylene-mg/L 0203585-02 0 0.1 0.100 100.% 

MSD 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Benzene-mg/L 0203585-02 0 0.1 0.096 96.% 8.% 

Ethylbenzene-mg/L 0203585-02 0 0.1 0.092 92.% 8.3% 

Tolucne-mg/L 0203585-02 0 0.1 0.093 93.% 5.2% 

p/m-Xylene-mg/L 0203585-02 0 0.2 0.183 91.5% 8.9% 

o-Xylene-mg/L 0203585-02 0 0.1 0.092 92.% 8.3% 

SRM 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Benzene-mg/L 0001959-05 0.1 0.102 102.% 

Ethylbenzene-mg/L 0001959-05 0.1 0.098 98.% 

Toluene-mg/L 0001959-05 0.1 0.096 96.% 

p/m-Xylene-mg/L 0001959-05 0.2 0.194 97.% 

o-Xylene-mg/L 0001959-05 0.1 0.098 98.% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915463-1800 
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ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: Rice Operating 

PO#: 

Order#: G0204812 

Report Date: 10/24/2002 

Certificates 

US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



CASE NARRATIVE 
ENVIRONMENTAL LAB OF TEXAS 

Prepared for; 

WHOLE EARTH 
19606 SAN GABRIEL 

HOUSTON, TX 77084 

Order#: G0204812 

Project: Rice Operating 

The following samples were received as indicated below and on the attached Chain of Custody record. All analyses were 
performed within the holding time and with acceptable quality control results unless otherwise noted. 

SAMPLE ID 

ABO 

E-15 North Cueto 

E-15 Source - Center 

E-15 South 

E-15 South East 

LAB ID 

0204812-01 

0204812-02 

0204812-03 

0204812-04 

0204812-05 

MATRIX 

WATER 

WATER 

WATER 

WATER 

WATER 

Date Collected 
10/19/2002 

10/19/2002 

10/19/2002 

10/19/2002 

10/19/2002 

Date Received 
10/21/2002 

10/21/2002 

10/21/2002 

10/21/2002 

10/21/2002 

Surrogate recoveries are outside control limits due to matrix interference from coeluting compounds. 

The enclosed results of analyses are representative of the samples as received by the laboratory. Environmental Lab of Texas 
makes no representations or certifications as to the methods of sample collection, sample identification, or transportation 
handling procedures used prior to our receipt of samples. To the best of my knowledge, the infonnation contained in this 
report is accurate and complete. 

Approved By: Date: 
Environmental Lab of Texas I, Ltd. 

;e * 



ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 
281-646-8996 

Order#: G0204812 
Project: None Given 
Project Name: Rice Operating 
Location: None Given 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas 
makes no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures 
used prior to the receipt of samples by Environmental Lab of Texas, unless otherwise noted. 

Lab ID: Sample: 

0204812-01 ABO 

Lab Testing: 

8021 B/5030 BTEX 
Chloride 

Matrix: 

WATER 

Rejected: No 

Date / Time 
Collected 

10/19/02 
15:00 

Temp 

Date / Time 
Received 

10/21/02 
12:50 
3C 

Container 

2-40mLVOA/l -4oz 

Preservative 

See COC 

0204812-02 E-15NorthCueto 

Lab Testing: 

8021B/5030 BTEX 
Chloride 

WATER 

Rejected: No 

10/19/02 
15:45 

Temp 

10/21/02 
12:50 
3C 

2-40mLVOA/l -4oz SeeCOC 

0204812-03 0 ^ E-15 Source - Center 

Lab Testing: 

8021B/5030 BTEX 
Chloride 

WATER 

Rejected: No 

10/19/02 
15:55 

Temp 

10/21/02 
12:50 
3C 

2-40mLVOA/l -4oz SeeCOC 

0204812-04 E-15 south 

Lab Testing: 

8021B/5030 BTEX 
Chloride 

WATER 

Rejected: No 

10/19/02 
16:05 

Temp 

10/21/02 
12:50 
3C 

2-40mLVOA/l-4oz See COC 

0 2 0 4 8 1 2 - 0 5 E-15 South East WATER 

L a b Testing: Rejected: No 

8021B/5030 BTEX 
Chloride 

10/19/02 
16:25 

Temp 

10/21/02 
12:50 
3C 

2-40mLVOA/l -4oz SeeCOC 

ENVIRONMENTAL LAB O F TEXAS I , LTD. 12600 West 1-20 East, Odessa, T X 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

ft I K E GRIFFIN 
HOLE EARTH 

19606 SAN GABRIEL 
HOUSTON, TX 77084 

Lab ID: 
Sample ID: 

0204812-01 
ABO 

Test Parameters 
Parameter 

Chloride 

Result 

97.5 

Order#: G0204812 
Project: None Given 
Project Name: Rice Operating 
Location: None Given 

Dilution 
Units Factor R L 

mg/L 1 5.00 

Method 

9253 

Date 
Analyzed 

10/21/02 

Analyst 

SB 

Lab ID: 

Sample ID: 
0204812-02 
E-15 North Cueto 

Test Parameters 
Parameter 

Chloride 

Result 

620 

Units 

mg/L 

Dilution 
Factor 

1 

R L 

5.00 

Method 

9253 

Date 
Analyzed 

10/21/02 

Analyst 

SB 

Lab ID: 

Sample ID: 
0204812-03 
E-15 Source - Center 

Test Parameters 
Parameter 

Chloride 

Result 

39000 

Dilution 
Units Factor R L Method 

mg/L 1 5.00 9253 

Date 
Analyzed Analyst 

10/21/02 SB 

Lab ID: 
Sample ID: 

0204812-04 
E-15 South 

Test Parameters 
Parameter 

Chloride 

Result 

827 

Dilution 
Units Factor R L Method 

mg/L 1 5.00 9253 

Date 
Analyzed Analyst 

10/21/02 SB 

Lab ID: 

Sample ID: 
0204812-05 
E-15 South East 

Test Parameters 
Parameter 

Chloride 

Result 

1600 

Dilution 
Units Factor R L Method 

mg/L 1 5.00 9253 

Date 
Analyzed Analyst 

10/21/02 SB 

Approval: 
Raland K. Tuttle, Lab Director, QA Officer Date 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

RL = Reporting Limit N/A = Not Applicable Page 1 of 1 

ENVIRONMENTAL L A B O F TEXAS I , LTD. 12600 West 1-20 East, Odessa, T X 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

IKE GRIFFIN 
HOLE EARTH 

19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order*: 
Project: 
Project Name: 
Location: 

G0204812 
None Given 
Rice Operating 
None Given 

Lab ID: 
Sample ID: 

0204812-01 
ABO 

Method 
Blank 

0003519-02 

8021B/5030 BTEX 
Date Date Sample 

Prepared Analyzed Amount 
10/24/02 1 

2:07 

.Dilution 
Factor Analyst Method 

1 CK 8021B 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
p/m-Xylene 
o-Xylene 

Result 
mg/L 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

RL 

0.001 
0.001 
0.001 
0.001 
0.001 

Surrogates 
aaa-Toluene 
Bromofluorobenzene 

% Recovered 
110% 
112% 

QC Limits 
80 120 
80 120 

Lab ID: 
I Sample ID: 

0204812-02 
E-15 North Cueto 

Method 
Blank 

0003519-02 

8021B/5030 BTEX 
Date Date Sample 

Prepared Analyzed Amount 
10/24/02 1 

2:30 

.Dilution 
Factor Analyst Method 

1 CK 8021B 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
p/m-Xylene 
o-Xylene 

Result 
mg/L 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

RL 

0.001 
0.001 
0.001 
0.001 
0.001 

Surrogates 
aaa-Toluene 
Bromofluorobenzene 

% Recovered 
98% 
99% 

QC Limits 
80 120 
80 120 

DL = Diluted N/A = Not RL = Reporting Limit Page 1 of 3 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 

BLANK 
Recovery 

Benzene-mg/L 

Toluene-mg/L 

Ethylbenzene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

CONTROL 
Recovery 

WATER 
Pet (%) 
WATER 

WATER 
Pet (%) 
WATER 

Benzene-mg/L 

Toluene-mg/L 

Ethylbenzene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

CONTROL DWWATER 
Recovery 

Benzene-mg/L 

Toluene-mg/L 

«lbenzene-mg/L 

Xylene-mg/L 

o-Xylene-mg/L 

SRM 
Recovery 

Benzene-mg/L 

Toluene-mg/L 

Ethylbenzene-mg/L 

p/m-Xylene-mg/L 

o-Xylene-mg/L 

Pet (%) 
WATER 

WATER 
Pet (%) 
WATER 

QUALITY CONTROL REPORT 
8021B/5030 BTEX 

LAB-ID # 
RPD 

0003519-02 
0003519-02 
0003519-02 
0003519-02 
0003519-02 

LAB-ED # 
RPD 

0003519-03 
0003519-03 
0003519-03 
0003519-03 
0003519-03 

LAB-ED U 
RPD 

0003519-04 
0003519-04 
0003519-04 
0003519-04 
0003519-04 

LAB-ID # 
RPD 

0003519-05 
0003519-05 
0003519-05 
0003519-05 
0003519-05 

Concentr. 

Concentr. 

Concentr. 

Concentr. 

Sample 

Sample 

0.1 

0.1 

0.1 

0.2 

0.1 

Sample 

0.1 

0.1 

0.1 

0.2 

0.1 

Sample 

0.1 

0.1 

0.1 

0.2 

0.1 

Concentr 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Concentr 

0.110 

0.112 

0.113 

0.230 

0.114 

Concentr 

0.108 

0.110 

0.111 

0.226 

0.112 

Concentr 

0.110 

0.112 

0.113 

0.229 

0.114 

Orde r# : G0204812 

Spike 

Spike 

110.% 

112. % 

113. % 

115.% 

114. % 

Spike 

108.% 

110. % 

111. % 

113.% 

112. % 

Spike 

110.% 

112. % 

113. % 

114.5% 

114. % 

QCTest Result 

QCTest Result 

QCTest Result 

1.8% 

1.8% 

1.8% 

1.8% 

1.8% 

QCTest Result 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

w Test Parameters Order#: G0204812 

BLANK WATER LAB-BO U Concentr. Sample Concentr Spike QC Test Result 
Recovery Pet (%) 

WATER 
RPD 

Chloride-mg/L 0003492-01 <5.00 

MS WATER LAB-ID # Concentr. Sample Concentr Spike QCTest Result 
Recovery Pet (%) 

WATER 
RPD 

Chloride-mg/L 0204812-01 97.5 250 346 99.4% 

MSD WATER LAB-ID # Concentr. Sample Concentr Spike QC Test Result 
Recovery Pct(%) 

WATER 
RPD 

t 

Chloride-mg/L 0204812-01 97.5 250 341 97.4% 1.5% 

SRM WATER LAB-ED # Concentr. Sample Concentr Spike QC Test Result 
Recovery Pet (%) 

WATER 
RPD 

. 

Chloride-mg/L 0003492-04 5000 4960 99.2% 



ANALYTICAL REPORT 

Prepared for: 

ELLIOT WERNER 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: ABO 

PO#: 

Order#: G0205347 

Report Date: 12/30/2002 

Certificates 
US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF Tl 
SAMPLE WORK LIST 

WHOLEEARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 
281-646-8996 

Order*: G0205347 
Project: 
Project'Name: ABO 
Location: None Given 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas makes 
no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures used prior to the 
receipi of samples by Environmental I J>b of Texas, unless otherwise noted. 

Lab IP: 

0205347-01 
Sample: 

ABO 

Lab Testing: 

Chloride 

Matrix: 

WATER 

Rejected: No 

Date/Time 

Collected 

Date/Time 

Received 

12/30/02 

Temp: 

12/30/02 

12:40 

1.5C 

Preservative 

None 

i 

ENVIRONMENTAL LAB OF TEXAS I , LTD. J2600 West 1-20 East, Odessa, TX 79765 Pfc: 915-563-1800 \ 
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DNMENTAL L A I 
ANALYTICAL MEPO 

I OF TEXAS 

ELLIOT WEBNEK Ordcrft G0205347 
WHOLE EARTH Project: 
19606 SAN GABRIEL Project Name: ABO 
HOUSTON, TX 77084 Location: None Given 

Lab ID: 020S347-01 
Sample ID: ABO 

Test Parameters Dilution Date 
Parameter Result Units Factor RL Method Analyzed Analyst 

Chloride 97.5 mg/L 1 5.00 9253 12/30/02 SB 

Approval: Q l A A ^ 7 n c ? ^ A ^ ^ t ^ i 2 . - 3 0 0~!-' 
Raland K. TuttleVLab Director, QA Officer $ Date 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey. Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

Page I of I 
Rl. = Reporting Limit N/A = Not Applicable 

ENVIRONMENTAL IAB OF TEXAS i , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Test Parameters order*: G0205347 

BLANK 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Qiloride-mg/L 0004212-01 <5.00 

MS 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pcf(%) 
Recovery 

RPI) 

Chloride-mg/L 0205347-01 97.5 250 346 99.4% 

MSD 
WATER 

LAB-IDA 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloridc-nig/L 0205347-01 97.5 250 350 101.% 1.1% 

SRM 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0004212-04 5000 4960 99.2% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



Dec 30 02 0 B : 4 7 P 



ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 

WHOLE EARTH 

19606 SAN GABRIEL 

HOUSTON, TX 77084 

Project: Abo F-31 

Orders G0306250 

Report ©ate: 04/16/2003 

Certificates 
US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I. LTD. 
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'AL LAB OF TEXA! 
SAMPLE WORK LIST 

WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 
281-646-8996 

Order* G0306250 
Project: 

Project Name: Abo F-31 

Location: Lovington, NM 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas makes 
no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures used prior to the 
receipt of samples by Environmental Lab of Texas, unless otherwise noted. 

&6250-01 

Sample: 

Monitor Well #1 

Lab Testing: 

Chloride 

J62SQ-02 A b o S E 

Lab Testing: 
Chloride 

&6250-03 A b o S W 

Lab Testing: 
Chloride 

Matrix: 

Date /Time Date /Time 

Collected Received Container 
WATER 

Rejected: No 

WATER 

Rejected: No 

WATER 

Rejected: No 

4/14/03 
8:11 

Temp: 

4/14/03 
12:45 
0.0 C 

4 oz glass 

Preservative 
Ice 

4/14/03 

Temp: 

4/14/03 

Temp: 

4/14/03 
12:45 
0.0 C 

4/14/03 
12:45 
0.0 C 

4 oz glass ice 

4 oz glass Ice 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

rlIKE GRIFFIN 
VHOLE EARTH 
9606 SAN GABRIEL 
IOUSTON, TX 77084 

Order*: 
Project: 
Project Name: 
Location: 

G03O6250 

Abo F-31 
Lovington, NM 

,abID: 
iflmplc II>: 

0306250-01 
Monitor Well #1 

Test Parameters 
Parameter 

Chloride 

Dilution Date 
Result Units Factor RL Method Analyzed Analyst 

88.6 mg/L 1 5 00 9253 4/15/03 SB 

.ab ID: 

ample ID: 

0306250-02 

AboSE 

Test Parameters 
Parameter 

Chloride 

Dilution Date 
Result Units Factor RL Method Analyzed Analyst 

59.1 mg/L 1 5,00 9253 4/15/03 SB 

.ab ID: 

ample ID: 

0306250-03 
AboSW 

Fest Parameters 

•
atmeter 

ride 

Result 

59.1 

Units 

mg/L 

Dilution 
Factor 

Date 

RL Method Analyzed Analyst 

5.00 9253 4/15/03 SB 

Approval:^>y /0_J<u^^.'?r7C??76OVA4c«i 
Raland K. TutUe, Lab Director, QA Officer Q 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurrey, Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

Date 

PflSC \ o f l 
RL «= Reporting Limit N/A = Not Applicable 5 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



Order#: G0306250 

BLANK 
WATER 

LAB-ID tt 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/L 0005234-01 j <5.00 

MS 
WATER 

LAB-ID « 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Chloride-mg/L 0306250-01 88 6 250 337 99.4% 

MSB 
WATER 

LAB-ID U 
Sample 

Concentr. 
Spike 

Concentr. 
QC Test 
Result 

Pet (%) 
Recovery 

KPD 

Chloride-mg/L 0306250-01 88.6 250 332 97.4% 1.5% 

SBM 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pet (%) 
Recovery 

RPD 

Chloride-mg/L 0005234-04 5000 4960 99.2% 
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ANALYTICAL REPORT 

Prepared for: 

MIKE GRIFFIN 
WHOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Project: Abo F-31 

PO#: 

Order#: G0306753 

Report Date: 06/20/2003 

Certificates 
US EPA Laboratory Code TX00158 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
SAMPLE WORK LIST 

WHOLE EARTH Order#: G0306753 
19606 SAN GABRIEL Project: 
HOUSTON, TX 77084 Project Name: Abo F-31 
281-646-8996 Location: Lovington, New Mexico 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas 
makes no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures 
used prior to the receipt of samples by Environmental Lab of Texas, unless otherwise noted. 

Date / Time Date / Time 
Lab DP: Sample: Matrix: Collected Received Container Preservative 

0306753-01 Monitor Well #1 WATER 6/17/03 4 oz glass None 
16:10 

Lab Testine: Rejected: No Temp 4.0 C 

Chloride 

ENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 
ANALYTICAL REPORT 

KE GRIFFIN 
HOLE EARTH 

19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order#: G0306753 
Project: 
Project Name: Abo F-31 
Location: Lovington, New IVlexico 

Lab ID: 

Sample ID: 

0306753-01 

Monitor Well #1 

Test Parameters 
Parameter 

Chloride 

Result 

48.7 

Units 

mg/L 

Dilution 

Factor R L 

1 5.00 

Method 

9253 

Date 

Analyzed Analyst 

6/19/03 SB 

Approval: 
Raland K. Tuttle, Lab Director, QA Officer 
Celey D. Keene, Org. Tech. Director 
Jeanne McMurTey, Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

Date 

RL = Reporting Limit N/A = Not Applicable Page 1 of 1 

ENVIRONMENTAL LAB O F TEXAS I , LTD. 12600 West 1-20 East, Odessa, T X 79765 Ph: 915-563-1800 



ENVIRONMENTAL LAB OF TEXAS 

BLANK 
Recovery 

Chloride-mg/L 

MS 
Recovery 

Chloride-mg/L 

MSD 
Recovery 

Chloride-mg/L 

SRM 
Recovery 

Chloride-mg/L 

WATER 
Pet (%) 
WATER 

WATER 
Pet (%) 
WATER 

WATER 
Pet (%) 
WATER 

WATER 
Pct(%) 
WATER 

QUALITY CONTROL REPORT 
Test Parameters Orde r# : G0306753 

LAB-ID # 
RPD 

0005902-01 

LAB-ID # 
RPD 

0306757-01 

LAB-ID # 
RPD 

0306757-01 

I . A15-11) # 
RPD 

0005902-04 

Concentr. 

Concentr. 

3770 

Concentr. 

3770 

Concentr. 

Sample 

Sample 

2500 

Sample 

2500 

Sample 

5000 

Concentr 

<5.00 

Concentr 

6290 

Concentr 

6250 

Concentr 

4960 

Spike 

Spike 

100.8% 

Spike 

99.2% 

Spike 

99.2% 

QCTest Result 

QC Test Result 

QCTest Result 

0.6% 

QCTest Result 



ANALYTICAL REPORT 

Prepared fen 

MIKE GRIFFIN 

WHOLE EARTH 

19606 SAN GABRIEL 

HOUSTON, TX 77084 

Projects Rice Oper. 

PO#i 

Orders G0307700 

Report Bate? 10/15/2003 

Certificates 

US EPA Laboratory Code TX001S8 



SAMPLE WORK LIST 

WHOLE EARTH Order#: G0307700 
19606 SAN GABRIEL Project: Abo 
HOUSTON, TX 77084 Project Name: Rice Oper. 
281-646-8996 Location: None Given 

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of Texas makes 
no representation or certification as to the method of sample collection, sample identification, or transportation/handling procedures used prior to the 
receipt of samples by Environmental Lab of Texas, unless otherwise noted. 

Date/Time Date/Time 

Lab ID; Sample: Matrix; Collected Received Container Preservative 

0 3 0 7 7 0 0 - 0 1 M W " J WATER 10/10/03 10/11/03 SeeCOC See COC 
10:35 

Lab Testing: Rejected: No Temp: 2.5 C 

802IB/5030 BTEX 

Chloride 

Total Dissolved Solids (TDS) 



1IK£ GRIFFIN 
K'HOLE EARTH 
19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order*: G0307700 
Project: Abo 
Project Name: Rice Oper. 
Location: None Given 

Lab ID: 

Sample ID: 

0307700-01 

MW-1 

Method 

Blank 

0007147-02 

8021B/5030 BTEX 
Date Date Sample 

Prepared Analyzed Amount 

10/14/03 1 

Dilution 
Factor Analyst 

CK 

Method 

8021 n 

Parameter Result 
mg/L 

RL 

Benzene <0.00! 0.001 

Toluene <0.001 0.001 

Ethylbenzene <0.001 0.001 

p/m-Xylene <0.001 0.001 

o-Xylene <0.001 0.001 

Surrogates % Recovered QC Limits (%) 

aaa-Toluene 103% 80 120 
Bromofluorobenzene 89% SO 120 

Approval A Raland K. Tuttle, Lab Disbctor, QA Officer 
Celey D. Keene, Org. Teejy Director 
Jeanne McMurrey, Jnorg. Tech. Director 
Sandra Biczugbe, Lab Tech. 
Sara Mol ina, Lab Tech. 

Date 

DL - Diluted out N/A = Not Aonlicable RL = Rcnortinc Limit Page 1 of 1 



|MIK£ GRIFFIN 
' W H O L E EARTH 

19606 SAN GABRIEL 
HOUSTON, TX 77084 

Order*: G0307700 
Project: Abo 
Project Name: Rice Oper. 
Location: None Given 

Lab ID: 

Sample ID: 

0307700-01 

MW-1 

Test Parameters 
Parameter 

Chloride 

Total Dissolved Solids (TDS) 

Result 

46.5 

456 

Units 

mg/L 

mg/L 

Dilution Date 
Factor RL Method Analyzed Analyst 

1 5.00 9253 10/11/03 SB 

2 10.0 160.1 10/13/03 SB 

Approval: 
Raland K. Tuttie, Lab DUfeltbrfQA Officer 
Celey D. Keene, Org. l U i . Director 
Jeanne McMurrey, Inorg. Tech. Director 
Sandra Biezugbe, Lab Tech. 
Sara Molina, Lab Tech. 

RL = Reporting Limit N/A = Not Applicable 
Page 1 of 1 



REPORT 
8021B/S030 BTEX Order#: G030770© 

BLANK 
WATER 

LAB-ID tt 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct{%) 
Recovery 

1 

Benzene-mg/L 0007147-02 <0.001 

ToJiiene-mg/1, 0007147-02 <0.001 

Ethylbenzene-mg/L 0007147-02 <0.00) 

p/m-Xylene-mg/L 0007147-02 <0.001 

o-Xylenc-mg/L 0007147-02 <0.001 

CONTROL 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Vet (%) 
Recovery 

1 

Benzene-mg/L 0007147-03 0.1 0.101 101.% 

Toluene-mg/L 0007147-03 0.1 0.100 100.% 

Ethylbenzene-mg/L 0007147-03 0.1 0.094 94.% 

p/m-Xylene-mg/L 0007147-03 0.2 0.190 95.% 

O-Xylene-mg/L 0007147-03 0.1 0.091 9 1 % 

CONTROL DUP 
WATER 

LAB-ID ff 
Sample 

Concentr. 
Spike 

Concentr. 
QC Test 
Result 

Pet (%) 
Recovery 

J 

Benzene-mg/L 0007147-04 0.1 0.098 98.% 

Toluene-mg/L 0007147-04 0.1 0.099 99% 

Rthylbenzene-mg/L 0007147-04 0.1 0.094 94.% t 

p/m-Xylene-mg/L 0007147-04 0.2 0.1S8 94.% 1 

o-Xylene-mg/L 0007147-04 0.1 0.092 92.% 1 

WATER 
LAB-ID # 

Sample 
Concentr. 

Spike 
Concentr. 

QCTest 
Result 

Pctf%) 
Recovery 

Beracne-mg/L 0007147-05 0.1 0.104 104.% 

Toluene-mg/L 0007147-05 0.1 0.107 107.% 

Ethylbenzene-mg/L 0007147-05 0.1 0.098 98.% 

p/m-Xylene-mg/L 0007147-05 0.2 0.195 97.5% 

o-Xylene-mg/L 0007147-05 0.1 0.094 94.% 



Oct IG 03 10:19a 

ENVIRONMENTAL LAB OF TEXAS 
QUALITY CONTROL REPORT 

Test Parameters Order#: G0307700 

BLANK 
WATER 

JLAB-I»# 
Sample 

Coocentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chlo*ide-mg/L 0007110-01 <5.00 

Total Dissolved Solids (TDS)-mg/L 0007170-01 <5.00 

DUPLICATE 
WATER 

LAB-!!! # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%> 
Recovery 

RPD 

Total Dissolved Solids (TDS)-mg/L 0307697-01 7130 7060 1.% 

MS 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pcr(%) 
Recovery 

RPD 

Chloride-mg/L 0307697-01 1100 500 1600 100.% 

MSD 
WATER 

LAB-ID U 
Sample 

Concentr. 
Spike 

Concentr. 
QC Test 
Result 

Pct<%) 
Recovery 

RPD 

Chloride-mg/L 0307697-01 1100 500 1600 100.% 0.% 

SEM 
WATER 

LAB-ID # 
Sample 

Concentr. 
Spike 

Concentr. 
QCTest 
Result 

Pct(%) 
Recovery 

RPD 

Chloride-mg/I. 0007110-04 5000 4960 99.2% 

ENVIRONMENTAL LAB OF TEXAS I , LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800 
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Analytical Report 
Prepared for: 

Mike Griffin 

WHOLE EARTH ENVIRONMENTAL 

2103 Arbor Cove 

Katy, TX 77494 

Project: Abo F-31 

Project Number: None Given 

Location: Lovington, N.M. 

Lab Order Number: 4A26004 

Report Date: 01/29/04 



WHOLE EARTH ENVIRONMENTAL 

2103 Arbor Cove 

WHOLE EARTH ENVIRONMENTAL 

Project: Abo F-31 

Project Number: None Given 

Project Manager: Mike Griffin 

(281)394-2051 
Reported: 

01/29/04 08:21 

ANALYTICAL REPORT FOR SAMPLES 

Sample ID Laboratory ID Matrix Date Sampled Date Received 

Monitor Well #1 4A26004-01 Water 01/22/04 00:00 01/26/04 08:00 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 1 of 6 



WHOLE EARTH ENVIRONMENTAL Project: Abo F-31 (281)394-2051 

2103 Arbor Cove Project Number: None Given Reported: 

WHOLE EARTH ENVIRONMENTAL Project Manager: Mike Griffin 01/29/04 08:21 

Organics by GC 

Environmental Lab of Texas 

Reporting 

Analyte Result Liinit Units Dilution Batch Prepared Analyzed Method Notes 

Monitor Well #1 (4A26004-01) Water Sampled: 01/22/04 00:00 Received: 01/26/04 08:00 

Benzene ND 0.00100 mg/L 1 EA42808 01/26/04 01/26/04 EPA 802 IB 

Toluene ND 0.00100 -
Ethylbenzene ND 0.00100 » 
Xylene (p/m) ND 0.00100 

Xylene (o) ND 0.00100 

Surrogate: a,a,a-Trifluorotoluene 90.5% 80-120 

Surrogate: 4-Bromofluorobenzene 85.5% 80-120 

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Raland Tuttle, Laboratory Director 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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WHOLE EARTH ENVIRONMENTAL Project: Abo F-31 (281)394-2051 

2103 Arbor Cove Project Number: None Given Reported: 

WHOLE EARTH ENVIRONMENTAL Project Manager: Mike Griffin 01/29/04 08:21 

General Chemistry Parameters by EPA / Standard Methods 
Environmental Lab of Texas 

Analyte Result 
Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

Monitor Well #1 (4A26004-01) Water Sampled: 01/22/04 00:00 Received: 01/26/04 08:00 

Chloride 39.0 5.00 mg/L 1 EA42607 01/26/04 01/26/04 EPA 325.3 

Environmental Lab Of Texas The results in this report apply to the samples analyzed in accordance wilh the chain of 
custody document This analytical report must be reproduced in its entirety. 

Raland Tuttle, Laboratory Director 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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WHOLE EARTH ENVIRONMENTAL Project: Abo F-31 (281)394-2051 

2103 Arbor Cove Project Number: None Given Reported: 

WHOLE EARTH ENVIRONMENTAL Project Manager: Mike Griffin 01/29/04 08:21 

Organics by GC - Quality Control 

Environmental Lab of Texas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EA42808 - EPA S030C (GC) 

Blank (EA42808-BLK1) Prepared: 01/26/04 Analyzed: 01/28/04 

Benzene ND 0.00100 mg/L 

Toluene ND 0.00100 

Ethylbenzene ND 0.00100 

Xylene (p/m) ND 0.00100 

Xylene (o) ND 0.00100 

Surrogate: a,a,a-Trifluorotoluene 16.5 ug/l 20.0 82.5 80-120 

Surrogate: 4-Bromofluorobenzene 16.2 20.0 81.0 80-120 

LCS (EA42808-BS1) Prepared: 01/26/04 Analyzed: 01/28/04 

Benzene 87.9 ug/1 100 87.9 80-120 

Toluene 94.8 • 100 94.8 80-120 

Ethylbenzene 93.9 • 100 93.9 80-120 

Xylene (p/m) 196 200 98.0 80-120 

Xylene (o) 97.7 " 100 97.7 80-120 

Surrogate: a,a,a-Trifluorotoluene 17.5 20.0 87.5 80-120 

Surrogate: 4-Bromofluorobenzene 17.0 20.0 85.0 80-120 

Calibration Check (EA42808-CCV1) Prepared & Analyzed: 01/26/04 

Benzene 87.9 ug/l 100 87.9 SO-120 

Toluene 93.6 100 93.6 80-120 

Ethylbenzene 95.9 » 100 95.9 80-120 

Xylene (p/m) 187 200 93.5 80-120 

Xylene (o) 97.1 100 97.1 80-120 

Surrogate: a,a,a-Trifluorotoluene 16.0 20.0 80.0 80-120 

Surrogate: 4-Bromofluorobenzene 17.6 20.0 88.0 80-120 

Duplicate (EA42808-DUP1) Source: 4A23007-06 Prepared & Analyzed: 01/26/04 

Benzene ND 0.00100 mg/L ND 20 

Toluene ND 0.00100 ND 20 

Ethylbenzene ND 0.00100 ND 20 

Xylene (p/m) ND 0.00100 ND 20 

Xylene (o) ND 0.00100 ND 20 

Surrogate: a, a, a-Trifluorotoluene 19.2 ug/l 20.0 96.0 80-120 

Surrogate: 4-Bromofluorobenzene 17.8 20.0 89.0 80-120 

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Raland Tuttle, Laboratory Director 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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WHOLE EARTH ENVIRONMENTAL 

2103 Arbor Cove 

WHOLE EARTH ENVIRONMENTAL 

Project. Abo F-31 

Project Number: None Given 

Project Manager: Mike Griffin 

(281) 394-2051 

Reported: 

01/29/04 08:21 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab of Texas 

Analyte 
Reporting 

Result Limit Units 

Spike Source 
Level Result %REC 

%REC 
Limits RPD 

RPD 
Limit Notes 

Batch EA42607 - General Preparation (WetChem) 

Blank (EA42607-BLK1) Prepared & Analyzed: 01/26/04 

Chloride ND 5.00 mg/L 

Calibration Check (EA42607-CCV1) Prepared & Analyzed: 01/26/04 

Chloride 4960 mg/L 5000 99.2 80-120 

Matrix Spike (EA42607-MS1) Source: 4A26003-01 Prepared & Analyzed: 01/26/04 

Chloride 1220 mg/L 500 727 98.6 80-120 

Matrix Spike Dup (EA42607-MSD1) Source: 4A26003-01 Prepared & Analyzed: 01/26/04 

Chloride 1210 mg/L 500 727 96.6 80-120 0.823 20 

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Raland Tuttle, Laboratory Director 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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WHOLE EARTH ENVIRONMENTAL Project: Abo F-31 (281)394-2051 

2103 Arbor Cove Project Number: None Given Reported: 

WHOLE EARTH ENVIRONMENTAL Project Manager: Mike Griffin 01/29/04 08:21 

Notes and Definitions 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Raland Tuttle, Laboratory Director 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 6 of6 



LabNiimber Analysis 

Items for Project Manager Review 

Analyte Exception 

802 IB BTEX 

802 IB BTEX 

802 IB BTEX 

(Water) 

(Water) 

(Water) 

J-Flags used 

RPD calculations based on %Recovery 

Result calculations based on MDL 

Default Report (not modified) 



C D Q D 

Disposal Manifests 

This section contains copies of the disposal manifests for all soils sent to commercial disposal. A total of 
2,396 cubic yards were transported to Sundance Services in Eunice, New Mexico. 
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