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Work Plan South Justis Unit F-230 ARCO PERMIAN
Investigation of Possible Groundwater Impact November 6, 1997

Purpose

The purpose of this Work Plan is to propose a scope of work to systematically confirm or deny
possible groundwater contamination at the South Justis Unit F-230 in Unit C of Section 25
Township 258 Range 37E in Lea County, New Mexico. This plan will also make provisions for
the accurate determination of the size and location of any plume of contamination found in the

- groundwater. The source of the possible contamination is an old pit site on location.

Background

In October of 1997, Arco Permian secured the services of Safety and Environmental Solutions,
Inc. to determine the vertical and horizontal extent of the abandoned pit site on the specified
location. The surface area of the pit is 111’ X 90° or 9990 square feet. The depth of the pit is
currently approximately 8°. A bore hole was drilled in the center of the pit area to a depth of
55’and split-spoon soil samples taken every 5°. Total Petroleurn Hydrocarbon (TPH) field tests
were run on-site with the following results:

5 Strong Smell
10° Strong Smell
15° Strong Smell
20° 10,027 ppm

27 17,333 ppm

30’ 13,333 ppm
35’ 9,600 ppm

40° 10,933 ppm
45’ 10,667 ppm

50° Saturated Soil Sample
57 Oil/Water Emulsion

Knowledge of process indicates that the material in the pit is exempt oil field waste.

Method

Arco Permian proposes to install three (3) monitor wells around the pit area. These wells will be
used to determined the gradient of the water table under the pit area. In addition these wells will
provide initial indications of the extent of any groundwater contamination. One well will be
installed up gradient of the pit and the other wells will be installed down gradient south and
southeast of the pit.(See Diagram) After the installation of the initial wells, a drilling program will
be initiated in the area indicated by the gradient of the water table to determine the extent of the
contamination. After delineation of the contamination is complete, Arco Permian will submit
another work plan which will address the appropriate methods and scope of work for the
remediation of any groundwater contamination as well as vadose zone remediation.



Work Plan South Justis Unit F-230 ARCO PERMIAN
Investigation of Possible Groundwater Impact November 6, 1997

The physical description of the monitor well installations is as follows:

Each well will be drilled to a depth of ten (10) feet below the water table. Split
spoon samples will collected at five (10°) foot intervals and analyzed for TPH, and
BTEX. A driller’s log noting sample points and changes in lithology will be kept.
The wells will cased with 2" PVC pipe with a minimum of fifteen (15) feet of well
screen on the bottom. (Five (5) feet above the water table and ten (10) feet below
the water table) Screen will gravel packed to a point 2-3 feet above the screen,
with a bentonite plug set above the gravel pack. The remainder of the casing
annulus to surface will grouted with cement containing 5% bentonite. Each well
will be equipped with a locking well cap. (See monitor well diagram)

Monitoring Parameters

The monitor wells will initially be sampled and analyzed for TPH, BTEX, Chlorides, major
Cations and Anions, and Total Dissolved Solids with results filed with the OCD Santa Fe and
Hobbs District offices.

Maps and Figures

Vicinity Map

Site Plan

Water Resource Map

Ground Water Monitor Well Plat
Photo Exhibits

Chain of Custody for Samples
Analytical Results
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PHONE {915) 673-7001 + 2111 BEECHWOOD - ABILENE, TX 79603

L\

AR Dl NAL - PHONE (505) 393-2326 » 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES .

ANALYTICAL RESULTS FOR
- SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAX TO: 505-393-4388

Receiving Date: 10/08/97 N Sampling Date: 10/03/97
Reporting Date: 10/13/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition; COOL & INTACT
Project Name: NOT GIVEN Sample Received By: GP
Project Location: IDA WIMBERLY ARCO PERMIAN Analyzed By: AH
. TGS Cl

LAB NUMBER SAMPLE D (mg/l) (mg/.)

ANALYSIS DATE: 10/08/97 10/08/97

H3256-1 HOLE #1, 55' DEPTH 6760 3499

Quality Control NR 484

True Value QC NR 500

% Accuracy , : NR 96.8

Relative Percent Difference NR 0

|  METHODS: EPA 600/4-79-02 l 160.1 | 3253 |

l’C’/(ﬂ,/(ﬂ

Chemist Daté

PLEASE NOTE: Liability and Damages. Cardinal's Hiability and client's exclusive remady for any claim arising, whather based in contract of tonl, shall ba limited 10 the amount paid by client for analyses.

All cl_airns. including those tor negligenqe and any qmor cause whatsosver shall be deemed waived untess made in weiting and recelved by Cardinal within thirty (30) days after lation of the applicabl
sarvice. t $hafi Cardinal be Kable lor incidental or consequential damages, including, without imitation, business intermuptions, loss of use. of loss of profits incurred by client, its subsidiaries,
affiliates ng ul of of related o the performance of sefvicas hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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Monitor Well Installation & Investigation Results Arco Permian
December 1997 South Justis Unit F-230
L Background

In October 1997 Arco Permian secured the services of Safety and Environmental
Solutions, Inc. to determine the vertical and horizontal extent of the abandoned pit site on
the specified location. A work plan was formulated to drill three monitor wells around the
pit area for definition of the extent of the pit area and to provide initial indications of the
extent of any groundwater contamination.

Work Performed

Three monitor wells were drilled at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T25S, R37E, Lea County, NM according to the Approved Work Plan
(GW-202 Pit Closure). SES contracted Eades Drilling and Pump Service of Hobbs, NM
to drill these wells on December 8 and 9, 1997. Cardinal Laboratories of Hobbs, NM was
also contracted to perform the laboratory analytical testing required for this project.

SES sampled the monitor well hole soils at intervals of ten (10°) feet using SOPs found in
Environmental Protection Agency, 1984, Characterization of Hazardous Waste Site
- A Methods Manual: Vol IL. The composite soil samples along with Chain of Custody
were delivered to the laboratory for testing. The composite samples were analyzed for
Total Petroleum Hydrocarbons (EPA Method 418.1) and BTEX (EPA Method 8020).
The last sample taken from each well was also analyzed for Chlorides (EPA Method
600/4-79-020). The results of the BTEX, TPH and Chlorides were compared to the
regulatory limits found in “Guidelines for Remediation of Leaks, Spills and Releases”
New Mexico Oil Conservation Division - August 13, 1993, A summary of the laboratory
analysis and correlated test hole data is represented in the following tables:

Well #1

Monitor Well #1 was drilled on the north side of the lease road north of the pit area with
14’ surface casing was set to prevent cave-ins, total depth of 66° (could not drill deeper -
bit refusal).




Monitor Well Installation & Investigation Results Arco Permian
December 1997 South Justis Unit F-230

Well #2

Monitor Well #2 was drilled south of Well #1 south of the pit area with top of casing at
63.3” and total depth of 71°.

Well #3

Monitor Well #3 was drilled east and slightly north of Well #2, nearer the pit area with top
of casing at 63.6 and total depth of 71°.




Monitor Well Installation & Investigation Results Arco Permian
December 1997 South Justis Unit F-230

i

Monitor Well Testing

Initial water sampling from each of the three wells was performed on December 17, 1997
and the samples along with Chain of Custody were delivered to the laboratory for testing.
The water samples were analyzed for BTEX (EPA Method 8020, 5030) as well as
NMWQAC testing (Methods 625, 600/4-79-020, -206.2, -272.1,-213.1,-208.1, -218.1,-
239.1,-245.1,-270.2, 600/4-78-020,-202.1,-220.1,-236.1,-243.1,-249.1,-289.1, 600/4-91-
010,-212.1,-219.1,-246.1, SM4500-CI-B, 375.4, 310.1, 150.1, 160.1, 120.1, 8049,
3500-Mg E, SM3500-Ca-D). (See Analytical Reports attached)

Maps and Figures

Vicinity Map

Site Plan

Survey Plat

Chain of Custody for Samples
Analytical Results
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PHONE (815) 673-7001 + 2111 BEECHWOOD + ABILENE, TX 79603
AR DI N A L PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 86240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/09/97 Sampling Date: 12/09/97
Reporting Date: 12/12/97 Sample Type: SOIL
Project Number: NOT GIVEN | Sample Condition: COOL, INTACT
Project Name: ARCO PERMIAN MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS FIELD Analyzed By: BC

ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH BENZENE TOLUENE BENZENE  XYLENES

(mg/Kg)  (mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg)

ANALYSIS DATE: 12/11/97 '12!i 2/97 121297 1211297 - 11212497

' H3364-1 MW 1-1 146 <0.020 <0.020 <0.020 <0.060

H3364-2 MW 1-3 109 <0.020 <0.020 <0.020 <0.060
H3364-3 MW 1-4 173 <0.020 <0.020 <0.020 <0.060
H3364-4 MW 1-5 : <10 <0.020 <0.020 <0.020 <0.060
H3364-5 MW 1-6 200 <0.020 <0.020 <0.020 <0.060

Quality Control 184 0.091 0.088 0.087 0.266
True Value QC 200 0.100 0.100 0.100 0.300
% Recovery : 321 910 88.2 87.4 88.6
Relative Percent Difference 27 4.8 3.9 0.3 0.7

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW-8458-8260

Bortats A csthoe /]

Burgess J. A. ooke, Ph. D. Date

' PLEASE NQTE; .thllity and Damages. Cardinal's liability and clienrs exclusive semedy for any claim arising, whether based in contract of tort, shafl b8 limited to the amount paid by client for anatyses.
All claims. including those for negligence and any other cause wh shall be d d wai d urdess made in writing and received by Cardinal within thirty (30) days aftar completion of the apphcable
service. In no event ghail C_N‘dlmi ba liable for incid: i or G jal o G including, without imitation, business intemyplions. loss of use, or loss ot profits incurred by client, its subsidianes,

l afliliate g out of or related to the perlormance of services hereunder by Cardinat, regardiess of whether such claim is based upon any of the above-stated reasons of otherwise,




PHONE {915) 673-7001 + 2111 BEECHWOOD - ABILENE, TX 79603

“ % AR DI NAL PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR :
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 12/09/97 : Analysis Date: 12/10/97
Reporting Date:; 12/12/97 Sampling Date: 12/09/97
Project Number: NOT GIVEN Sample Type: SOIL
Project Name: ARCO PERMIAN MONITOR WELLS Sample Condition: COOL, INTACT
Project Location: SOUTH JUSTIS FIELD Sample Received By: GP
Analyzed By: AH
cr
LAB NUMBER SAMPLE ID {mg/Kg)
H3364-5 MW 1-6 ' 128
Quality Controt ' 500
True Value QC - 500
% Recovery 100
Relative Percent Difference 4.0
[METHOD: EPA 600/4-79-020, | 3253 |

M M oA,

emi y Date ‘

PLEASE NOTE: Liability and Damages. Cardinal's tiability and client’s exclusive remedy for any claim arnising, whether based in contract or tont, shall be timited to the amount client

) N - " o " : 3 paid by for analyses.
Al claims, Mmgn-nsoimmmam-wmrm . shall be d ‘gaawodunlussmadeinwrmngnﬂmooiwdbycudlutwmunmirly(ao)daysntmmompbﬁonofmappﬁmble
mwmm Iinal be fabie for incidental or ounsoquenugl damages, including, without limitation, business interuptions, loss of use, or loss of profits incurred by client, #s subsidiadies,
affitiate out of or related to the performance of services hemeunder by Cardinal, regardiess of whathar such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603
AR Dl N AL PHONE (505) 393-2326 « 101 E. MARLAND - HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 12/09/97 Sampling Date: 12/08/97
Reporting Date: 12/12/97 Sample Type: SOIL
Praject Number: MONITOR WELL INSTALLATION #2 Sampie Condition: COOL, INTACT
Project Name: ARCO PERMIAN IDA WIMBERLY Sample Received By: GP
FProject Location: SOUTH JUSTIS FIELD Analyzed By: BC
ETHYL TOTAL

LAB NUMBER SAMPLE ID TPH BENZENE TOLUENE BENZENE  XYLENES

(mg/g) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE: 12/111/97 12/12/97 12112197 12/12/97 12/12/97
H3365-1 MW 2-1 <10 <(0.020 <0.020 <0.020 <0.050
H3365-2 MW 2-2 <10 <0.020 <0.020 <0.020 <0.060
H3365-3 MW 2-3 <10 <0.020 <0.020 <0.020 <0.060
H3365-4 MW 2-4 - <10 <0.020 <0.020 <0.020 <0060
H3365-5 MW 2-5 <10 <0.020 <0.020 <0.020 <0.060
53365-6 MW 26 <10 <0.020 <0.020 <0.020 <(.060
Quaiity Control 184 0.091 0.088 0.087 0.266
True Vaiue QC 200 0.100 0.100 0.100 0.300
% Recovery : 92 1 91.0 88.2 87.4 88.6
Relative Percent Difference 2.7 4.8 3.9 \ 0.3 0.7

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW-846-8260

EVA Y

Burgess J/A. Cogke, Ph. D. Date

PLEASE NOTE: Liabllity and Demages. Cardinal’s kability and client’s exclusive remady for any ciaim arising, whether based in contract of tor, shall be limited to the amount paid by client for anatyses.
Al claims, including those for negligence and any other cause whatsosver shall be desmad waived unless made in writing and received by Cardinal within thirty (30} days atter completion of the apphicable

WWWJMIMWG for incidental or o ‘_ C ) g, without intemruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliate: ing out of or related to the performance of services hereunder by Cardinal, regardiess of whathar such claim is based upon any of the above-stated reasons or olherwisa.




PHONE (915} 673-7001 - 2111 BEECHWOOD + ABILENE, TX 78603

ARDINAL
LABORATORIES

PHONE (S05) 393-2326 + 101 E. MARLANDG - HOBBS, N 88240

ANALYTICAL RESULTS FOR .
SAFETY & ENVIRONMENTAL SOLUTIONS, iNC.
703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date:; 12/09/97 Analysis Date: 12/10/97
Reporting Date: 12/12/97 Sampling Date: 12/08/97
Project Number: MONITOR WELL INSTALLATION #2 Sample Type: SOIL
Project Name: ARCO PERMIAN {DA WIMBERLY Sample Condition: COOL, INTACT

Project Location: SOUTH JUSTIS FIELD

Sample Received By: GP
Analyzed By: AH

cl
LAB NUMBER SAMPLE ID {my/Kg)
H3365-6 MW 2-6 192
Quality Control 500
True Value QC 500
% Recovery 100
Relative Percent Difference 4.0
[METHOD: EPA 600/4-79-020, | 3253 |
INEPN /e
Chemist Date ! 7

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's axclusive remady for any claim arising, whether basad in contract or tort, shall be limited 10 the amount paid by client for analyses.
All claims, including those for negligence and any other cause wh shall be d d paitoy

serfvice. | sl rdinal be hable for incidental or consequential damages, including, without imitstion, business intarruptions, 1088 of use, or loss of profits incurred by client, its subsidiares,

affiliate:

ived unless made in writing and recaived by Cardinal within thirty (30} days after completion of the applicabi

oul of or related to the performance of sarvices harsunder by Cardinal, regardiess of whether such claim is based upon any of the atove-stated reasons or otherwise.
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PHONE {915) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603

‘ . ARD' N AL PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAXTO:
Receiving Date: 12/09/97 Sampling Date: 12/08/97
Reporting Date: 12/12/97 Sample Type: SOIL
Project Number: MONITOR WELL INSTALLATION #3 Sample Condition: COOL, INTACT
Project Name: ARCO PERMIAN IDA WIMBERLY Sample Received By: GP
Froject Location: SOUTH JUSTIS FIELD Analyzed By: BC
ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH = BENZENE TOLUENE  BENZENE  XYLENES
: (mg/Kg)  (mg/Ko) (mg/Kg) (mg/Ko) {mo/Kg)
ANALYSIS DATE: ' 12111797 12/12/97 12/12/97 12/12/97 12/12/97
H3366-1 MW 3-1 . ' 146 | <0.020 <0.020 <0.020 <0.060
H3366-2 MW 3-2 <10 <0.020 - <0.020 <0.020 <0.060
H3368-3 MW 3-3 <10 <0.020 <0.020 <0.020 <0.060
H3366-4 MW 3-4 - <i0 | <0.020. <0.020 <0.020 <0.060
113266-5 MW 3-5 <10 | <0.020 ~ <0.020 <0.020 | <0.060
|H3366-6 MW 3-6 <10 <0.020 '<0.020 <0.020 <0.060
Quality Control 184 0.091 . 0.088 0.087 0.266
True Value QC 200 0.100 0.100 0.100 0.300
% Recovery 92.1 91.0 88.2 874 88.6
Relative Percent Difference 2.7 4.8 3.8 0.3 0.7

METHODS:  TRPHC - EPA 600/7-79-020, 418.1, BTEX - EPA SW-846-8260

IN/1x/ 07

Date te

PLEASE NOTE; _Uabllity and Damages. Cardinal's fiabiity and client's exclusive remedy for any claim ansing, whether basad in contract or tort, shail be limited to the amount paid by client for anatyses.
AN clau'ns including those tor negligenqa and any other cause whatsoever shall be deemed waived unless made in wriling and received by Cardinal within thirty (30) days after completion of tha applicable
service. ¥ c_.aminnl e kable for incidental or consequenial damages, including, without imitation, business inlerruptions, loss of use, of kiss of profits incurred by client, 15 subsidiaries,
affiliate: ing out of or related to the performance of services hareunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise. ’



PHONE (915) 673-7001 + 2111 BEECHWOOD - ABILENE, TX 79603
AR Dl N AL PHONE (505) 393-2326 -+ 101 E. MARLAND + HOBBS, NM 88240

LABORATORIES

L8,

ANALYTICAL RESULTS FOR :
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
703 E. CLINTON, SUITE 103

HOBBS, NM 88240
FAX TO:
Receiving Date; 12/08/97 Analysis Date: 12/10/97
Reporting Date: 12/12/97 Sampling Date: 12/08/97
Project Number: MONITOR WELL INSTALLATION #3 Sample Type: SOIL -
Project Name; ARCO PERMIAN IDA WIMBERLY Sampie Condition: COOL, INTACT
Project Location: SOUTH JUSTIS FIELD Sample Received By: GP
Analyzed By: AH
S cr
LAB NUMBER SAMPLE ID (mg/Kg)
H3366-6 MW36 : g6
Quality Control N 500
True Value QC 500
% Recovery 100
Relative Percent Difference 4.0
[METHOD: EPA 600/4-79-020, - ] 3253 |
(22005
hemist Date 4

PLEA?E N(_JTE: Llability and Dar_mgu. Cardinat's liabiiity and client's exclusive remedy lor any claim arising, whather basad in contract or torl. shall be limited to the amount paid by client for anatyses.
Al cla-ms mmmmosetornegugenqe andanyoﬂmcause mmmmmmmmmmmmmwc«mm wilhin thirty {30) days after complation of the applicable
service. dinal be liatle for incidental oromsaquen!la_l damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
atfiliate it of of related 10 the performance of services hereunder by Cardinal, regardiess of whethar such claim is based upon any of the shove-stated teasans of othenwise.
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@ARDINAL

LABORATORIES

LAB NUMBER SAMPLE ID

PHONE (915) 673-7001 - 2111 BEECHWOOQD +« ABILENE, TX 79603

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

ANALYTICAL RESULTS FOR :
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/19/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition; COOL & INTACT
Project Name: ARCO MONITOR WELLS Sampie Received By: GP
Project Location; SOUTH JUSTIS IDA WIMBERLY Analyzed By: GP

| | ETHYL  TOTAL
BENZENE TOLUENE BENZENE XYLENES

(mgL) (mgiL) (mgh)  (mgll)

ANALYSIS DATE 12/18/97 1218197 12118197 12/18/97
H3384-1 MW-#1 <0.002 <0.002 <0.002 <0.006
H3384-2 MW-#2 <0.002 <0.002 <0.002 <0.006
H3384-3 MW-#3 <0.002 <0.002 <0.002 <0.006
Quality Control 0.095 0.093 0.094 0.282
True Value QC 0.100 0.100 0.100 0.300
% Accuracy 948 92.8 93.7 939
Relative Percent Difference 54 4.3 43 4.0

METHOD: EFA SW 846-8020, 5030, Gas Chromatography

(24597
Date

PLEA§E NQTE: _uability and Da@ages. Cardinal's liability and client's exclusive remedy for any claim arising. whether basad in contract or tort, shall be fimited to the amount paid by client for analyses
Al claims, including thase [or negligence and any other cause whatsoever shall bs deemed waived uniess made in writing and received by Cardinal within thirty (30} days after completion of the applicabile

out of or related to the performance of semvices hersunder by Cardinal, regamiless of whether such claim is based upon any of the above-stated reasons or othenwise.

semvice. Irtng event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, 10ss of use, of loss of its b ient, icdiarm
amua:em?&désxeé o m oon oo stated reosons or ofeoare 21



‘ PHONE (915) 673-7001 + 2111 BEECHWQOD - ABILENE, TX 79603
AR DI N A L PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SCLUTIONS, INC.

ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/23/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCC MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY

CN F NO3
LAB NUMBER SAMPLE ID (mg/L) (mg/L) (mg/L)

ANALYSIS DATE 12122197 12/18/97 12/18/97
H3384-1 MW-#1 <0.02 1.62 3.75
H3384-2 MW-#2 <0.02 2.13 0.20

| H3384-3 MW-#3 <0.02 2.30 0.70

Quality Control 0.105 1.00 5.16
True Value QC 0.100 1.00 5.00

% Acouracy 105 100 103
Relative Percent Difference 48 30 14

[ METHODS: EPA 600/4-79-020 ] 332 | 3401 | 3532 |

Chemist v

}
A.WL % [1/23 /]
Ddte S

I F'LEA{SE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remady for any claim arising, whether based in contract or tort. shall be limited to the amount paid by chent for analyses.
Adt claims, including those for negligence and arty ather cause whaisoever shall be deemed waived unkess made in writing and received by Cardinal within thirty (30) days after completion of the applicable

QWWI be hable for incidental or consequonnal damages, including, without fimitation, business interuptions, toss of use, or loss of profits incurred by client, its subsidiaries,
affifiate: of or related to the performance of services hereunder by Cardinal, regardiess of whether such ciaim is based upon any of the above-stated reasons or otherwise.



. PHONE (915) 673-7001 - 2111 BEECHWOOD + ABILENE, TX 79603
AR D' N AL PHONE (505) 363-2326 + 101 E. MARLAND + HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

Receiving Date: 12/17/97 FAX TO: Analysis Date: 12/19/97
Reporting Date: 12/19/97 Sampling Date; 12/17/57
Project Number: NOT GIVEN Sample Type: GROUNDWATER
Project Name: ARCO MONITOR WELLS Sample Condition: COOL & INTACT
Project Lacation: SOUTH JUSTIS (DA WIMBERLY Sample Received By: GP
Lab Number: H3384-1 Analyzed By: BC
Sample iD: MW-#1
POLYNUCLEAR AROMATIC
HYDROCARBONS - 625 (mg/L) Sample Resutt Method TFrue Value
H3384-1 Blank QC % Recov. Qc

1 Naphthalene <0.001 <0.001 0.038 78 0.050

2 2-Methylnaphthalene <0.002 <0.002 0.043 86] 0.050

3 1-Methyinaphthalene <0.002 <0.002 NR NR NR

4 Acenaphthylene <0,001 <(0.001 0.040 80{ 0.050

5 Acenaphthene <(.001 <0.001 0.042 84| 0.050

6 Fluorene <0.001 <0.001 0.048 96 ©0.080

7 Phenanthrene . <0.001 <0.001 0.053 106 0.050

8 Anthracene <0,001 <0.001 0.049 98| 0.050

9 Fluoranthene <0.001 <0.001 0.049 88| 0.050

10 Pyrene <0.001 <0.001 0.048 96| 0.050

11 Benzo(a)anthracene <0.001 <0.001 0.046 92{ 0.050

12 Chrysene <0.001 <0.001 0.048 96] 0.050

13 Benzo{b)fluoranthene <0.001 <0.001 0.038 76) 0.050

14 Benzo(k)fluoranthene <0.001 <0.001 0.044 88| 0.050

15 Benzo(a)pyrene <0.0007 <0.0007 0.045 90 0.050

16 Indeno(1,2,3-cd)pyrene <0.002 <0.002 0.042 84| 0.050

17 Dibenzo(a,h,Janthracene <0.002 <0.002 0.048 o8l 0.050

18 Benzo(g.h t)perylene <0.002 <0.C02 0.050 100] 0.050

% Recovery

19 Nitrobenzene-d5 . 58

20 2-Fluorobiphenyl 79

21 Terphenyl-d14 102
METHODS: EPA 625

PALAY
Date

PLEJ\_SE NOTE: Lisgility and Damages. Cardinal's liability and client's exciusive remedy for any claim arising, whether based in contract of tor, shall be limied 16 the armount paid by client for analyses.
Al c!ams. incluting those for negligence and any other Cause whatsobver shall be deemnad waived uniess made in writing and receved by Cardinal within thirty (30) days atter complation of tha applicable
senvice. In no gvant shall Cardinal be liable for incidental or consequantial damages, including, without imitation, business intermuptions, 10ss of use, or loss of profits incurred by client, its subsidiaries,
afiijiate: g out of of related (o the parformance of services hereunder by Cardinal, regardiess of whether such claim ks based upon any of the above-stated reasons or otherwise.



PHONE (915) 673-7001 - 2111 BEECHWOOQD « ABILENE, TX 79603
AR Dl NAL PHONE (505) 293-2326 - 101 E. MARLAND - HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

Receiving Date: 12/17/97 FAXTO: Analysis Date: 12/19/97
Reporting Date: 12/19/97 Sampling Date: 12/17/97
Project Number. NOT GIVEN Sample Type: GROUNDWATER
Project Name: ARCO MONITOR WELLS Sample Condition: COOL & INTACT
Project Location: SOUTH JUSTIS IDA WIMBERLY Sample Received By: GP
t ab Number: H3384-2 Analyzed By: BC
Sample 1D: MW-#2
POLYNUCLEAR AROMATIC
HYDROCARBONS - 625 {mg/L) Sample Result Method Frue Value
H3384-2 Blank QC % Recov. QC

1 Naphthaiene <0.001 <0.001 0.039 78] 0.050

2 2-Methylnaphthalene <0.002 <0.002 0.043 86| 0.050

3 1-Methylnaphthalene <0.002 <0.002 NR NR NR

4 Acenaphthylene ' <0.001 <0.001 0.040 80| 0.050

5§ Acenaphthene <0.001 <0.001 0.042 84 0050

6 Fluorene <().001 <0001 0.048 98] 0.050

7 Phenanthrene . <0.001 <0.001 0.053 106| 0.050

8 Anthracene <0.001 <0.001 0.049 98| 0.050

9 Fluoranthene <0.001 <0.001 0.049 98| 0.050

10 Pyrene <0.001 <0.001 0.048 86| 0.050

11 Benzo(a)anthracene <0.001 <0.001 0.046 g2| 0.050

12 Chrysene <0.001 <0.001 0.048 96{ 0.050

13 Benzo(b)luoranthene <0.001 <0.001]( 0.038 76| 0.050

14 Benzo(k)luoranthene <0,001 <0.001 0.044 88f 0.050

15 Benzo{a)pyrene <0.0007 <0.0007 0.045 90| 0.050

16 Indenc(1.2,3-cd)pyrene <0.002 <0.002 0.042 84| 0.050

17 Dibenzo(a,h,)anthracene <0.002 <0.002 0.049 88| 0.050

18 Benzo(g,h,i)perylene i <0.002 <0.002 0.050 100| 0.050

% Recovery

19 Nitrobenzene-d5 53

20 2-Fluorobiphenyl 69

21 Terphenyl-d14 88
METHODS: EPA 625

(21953
Date

PLEA_SE NQTE: _Uablﬂty and Damages. Cardinal's liability and client's exclusive remady for any claim arising, whether based in contract of ton, shall be limited to the amount paid by client for anatyses.
Al ctaims, including those fer negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinat within thiny {30) days atter compietion of the applicabte
service., | rdinal be liable for ir of consequential damages, including, without fimitation, bust interruptions, oss of use, o loss of profits incumed by client, its subsidiaries,
affiliat g out of or related to the performance of services heraunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons of otherwise.




@ARDINAL

LABORATORIES

Receiving Date: 12/17/97
Reporting Date: 12/19/97

Project Number. NOT GIVEN

PHONE (815) 673-7001 « 2111 BEECHWOOD - ABILENE, TX 78603

ANALYTICAL RESULTS FOR

PHONE (506) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:

Project Name: ARCO MONITOR WELLS
Project Location: SOUTH JUSTIS IDA WIMBERLY

Analysis Date: 12/19/97

Sampling Date: 12/17/97

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: GP

Lab Number: H3384-3 Analyzed By: BC
Sample 1D; MW-#£3
POLYNUCLEAR AROMATIC
HYDROCARBONS - 625 (mg/L) Sample Result Method True Value

H3384-3 Blank QC % Recov. QC
1 Naphthalene <0.001 <0.001 0.039 78| 0.050
2 2-Methylnaphthalene <0.002 <0.002 0.043 86| 0050
3 1-Methylnaphthalene <0.002 <0.002 NR NR NR
4 Acenaphthylene <0.001 <0.001 0.040 80| 0.050
5 Acenaphthene <0.001 <0.001 0.042 84| 0.050
6 Fluorene <0.001 <0.001 0.048 g6 0.050
7 Phenanthrene <0.001 <0.001 0.053 106 0.050
8 Anthracene <(.001 <0.001 0.049 q8{ 0.050
9 Fluoranthene <0.001 <0.001 0.049 88| 0.050
10 Pyrene <0.001 <0.001 0.048 56/ 0.050
11 Benzo(a)anthracene <0.001 <0.001 0.046 92| 0.050
12 Chrysene <0.001 <0.001 0.048 86| 0.050
13 Benzo{b)fluoranthene <0.001 <0.001 0.038 76/ 0.050
14 Benzo(k)fluoranthene <0.001 <0.001 0.044 88| 0.050
15 Benzo(a)pyrene <0.0007 <0.0007 0.045 90| 0.050
16 Indeno{1,2,3-cd)pyrene <0.002 <0.002 0.042 84| 0.050
17 Dibenzo(a,h,anthracene <0.002 <0.002 0.049 98 0.050
18 Benzo(g,h,)parylene <0.002 <0.002 0.050 100| 0.050

% Recovery
19 Nitrobenzene-d5 43
20 2-Fiuorobiphenyl 76
21 Terphenyl-d14 89
METHODS: EPA 625

/)/f‘l@‘?
Date

PLEASE NQTE. }.iability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether basac in contract or lont, shall be limited to the amount paid by cfient for anafyses.
Aflclaims, inciuding those for negligence and any cther cause whatsoaver shatl be deemad waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable

service. LNo gvan

HIA38ES TS,

aftiliat

rdinal be liable for incidentat ar nonsequentia_l damages, including, without limitation, business inteuptions, loss of use, or loss of profits incurred by client. its subsidiarios,
g out of of related to the performance of services hereunder by Cardlinal, regardiess of whather such claim is based upon any of the abave-staled reasons or otherwisa.



PHONE (915) 673-7001 « 2111 BEECHWQOD - ABILENE, TX 79603
ARDINAL PHONE (508) 355 2936 - 107 £ MARLAND « HORSS. cnoon

 ABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.,

ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/24/37 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCO MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY Anglyzed By: AHIGP

RCRA METALS
LAB NUMBER SAMPLE ID As " Ag Ba Cd Cr Pb Hg Se
pPpm ppm ppm ppm ppm ppm ppm ppm

ANALYSIS DATE: 12/22/97| 12722197 | 12023197 12/22/97] 12122/97| 12119197} 12/23/97| 12/22/97
H3384-1 MW-#1 - <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
H3384-2 Mw-#2 <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
H3384-3 MW#3 <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
Quality Control 0.049 5.01 202 0.992 0.99 497 0.0093 0.091
True Value QC 0.050 5.00 20.0 1.000 1.00 5.00] 0.0100 0.100
% Recovery ' a8 100 101 89 99 99 93 91
|Relative Percent Difference 37 0.1 1.7 0.5 0.4 0.4 3.2 54

[METHODS: EPA 600/4-79-020 | 206.2] 2721] 208.4] 213.4] 2181] 2861] 2451 270.2]

LYAN 7%,

Chernist Date

PLEASE NOTE. Liabliity and Damages. Cardinal's liability and client’s exclusive ramedy for any claim arising, whether based in contract or toft, shail be limited to the amount paid by client ior analyses
Al claimg. including those for negligence and any other cause whatsoaver shall be deamed waivad unless made in writing and received by Cardinal within thirty {30) days atier compietion of the app'licabia-
service. in no event ghall c_ardlml be Kable for incidental or consequential damages. inciuding, without limitation, busiress intermuptions, loss of use, or Joss of profits incurred by client, its subsidiasies
affiilates 438G bBing out of or related to the perlormance of semvices hereunder by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasons or otherwise. '



PHONE (915) 673-7001 « 2111 BEECHWOOD + ABILENE, TX 79603
I AR Dl N AL PHONE (505) 393-2326 - 101 E. MARLAND - HOBSS, NM 88240
LABORATORIES
I ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAX TO:
I Receiving Date; 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/189/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
' Project Name: ARCO MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY Analyzed By: AH
l Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE 1D {mg/L) (mgfl) {mg/L) (mg/L) (umhos/icm) (mgCaCOas/L)
ANALYSIS DATE: 12/18/97| 12M8/971 12/18/97( 12/18/97 12/18/97 12/18/97
I H3384-1 MW 1007 296 112 225 6116 100
’H_3384—2 MW-#2 3700 426 193 80.0 17028 404
'E_fs—:-':84—3 MW-#3 4875 629 302 118 23846 316
l Quality Control NR 60 53 NR 1445 NR
True Value QC NR 50 50 NR 1413 NR
% Accuracy : NR 120 108 NR 102 NR
l Relative Percent Difference NR 0 0 NR 0.3 NR
METHODS: SM3500-Ca-DBS00-Mg E|  8049] 120.1} 310.1}
I ol S04 COs HCO; pH TOS
(mgll) (mgll) (mgh) (mgh) (s.u) (mgfL)
ANALYSIS DATE: 12/18/97) 12187971 12118971 12/18/97 12/18/97 12/19/97
l H3384-1 MW.H1 1580 - 1050 0 122 5.58 3480
H3384-2 MW-3#2 6200 1160 0 404 7.84 10480
H3384-3 MW-H£3 8500 1280 o 316 777 15300
l Quality Control 496 101 NR NR 6.99 NR
True Value QC 500 100 NR| NR 7.00 NR
9 Accuracy 99.2 101 NR NR 100 NR
Relative Percent Difference 0.8 0 NR NR 0 0.3
l [METHODS: SM4500-C-B] 3754  310.1]  31041] 1501 | 160.1]
X945
l Chémist Date ’
PLEASE NOTE: Liability and Da o5, 's finbil i usive Te: o & ]} sl r in imi unt pai I 3
I »!\ﬁc!"a\tnfs:Vl including tm:;re for mg:l?"t;:?é ﬁZﬁmﬁaﬁfv}ﬁiﬂ be deemf\gg;walvgﬁlrs:m mlange mﬁgﬂmﬁ?@ﬁ&fﬁr*mm? g;eysa g:er ;ﬁfggﬂwfggﬁi
sernvice. g Or consequen a i i imitati ji i i u or rofits i i [ idianes.
l amliatemmw« or related to the performance of services nh‘:rge?.:;der by c?r'dlnul. Te!gamt‘;alggsnofbmnt::sr sn:cehmcz:m b':ss::iupz:.any'z‘:?hf Ebo:fr:-s.:::’er;ege::;::?r' ortt:::'l:ss;c.! e



[METHODS: EPA 600/4-78-020 | 202.1] 2201] 2361] 243.1] 249.1]  289.1]

RS

Date

PLEASE N(_JTE; _Llabtllty and Dmpages. Cardinal's abilty and client's exclusive remedy for any claim arising, whether based in contract or tod, shall be limied to the amount paid by client for anatyses.
All claims, including those for negligence and any other Cause whaiscever shail be deamad waived unless made in wititing and received by Cardinal within thirty (30) days after completion of the applicable

mﬂmgwm Kable for incikdental or cormqueﬂﬁa! damages. including, without fimitation. business interruptions, loss of use, or loss of profits incurred by clienl, its subsidiaries,
affiliate refated 10 the periormanca of services hereunder by Cardinal, regardiess of whether such claim is based ypon any of the above-stated reasons of otherwise.

‘ PHONE (815) 673-7001 - 2111 BEECHWOOD + ABILENE, TX 79603
. N AR Dl N AL PHONE (505) 393-2326 + 101 E. MARLAND « HOBBS, NM 88240
| L ABORATORIES
' ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAX TO:
I Receiving Date: 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/24/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
l Project Name: ARCO MONITOR WELLS Sample Received By: GP
Project Location: SQUTH JUSTIS IDA WIMBERLY Anafyzed By: AH/GP
TOTAL METALS
l LAB NUMBER SAMPLE ID Al Cu Fe Mn Ni Zn
- (mg) (mgh) (mgh) (mgA) (mgh) (mglt)
I ANALYSIS DATE: 12/23/97| 12/19/97| 1219/97] 12/19/97| 12/19/97| 12/19/97
H3384-1 MW= <0.2 <0.1 0.388 0.345 <0.2 <0.2
H3384-2 MW-#2 - <0.2 <0.1 <0.2 0.343 <0.2 <{.2
I H3384-3 MW-#3 0.300 <0.1 <0.2 0.440 <0.2 <(0.2
Quality Condrol 19.8 3.992 1.006 1.998 1.995 0.499
' True Value QC 200 4.000 1.000 2.000 2.0600 0.500
% Accuracy 99 100 101 100 100 100
Relative Percent Difference 0.5 0.5 0.6 04 0.5 0.6



PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603
ARDINAL PHONE (505) 303.2326 - 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 12/17/97 Sampling Date: 12117/97
Reporting Date: 12/24/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCO MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY Analyzed By: AH/GP

ANALYSIS DATE 12/23/97 12/23/87 | 1223/97
H3384-1 MW-#1 <0.75 <0.05 <0.2

H3384-2 MW-#2 <0.75 <0.05 <0.2
H3384-3 MW-#3 <0.75 <0.05 <0.2

Quality Control 1.0 5.00 4.90
True Value QC 1.0 5.00 5.00

% Accuracy 100 100 98
Relative Percent Difference 1.7 0.1 0

| METHODS: EPA 600/4-91-010, | 21214 | 2194 | 2464 |

257

Chefrist Date M

B Co Mo
' LAB NUMBER SAMPLE ID (mg/L) {rma/L) {(mg/iL)

PLEASE NQTE: Llabllity and Damages. Cardinal's iisbility and client's exclusive remedy for any claim ansing, whether based in contract of tort, shall be limited 1o the amount paid by client for analyses.
All claims, inciuding those tor negligence and any other cause whatsoever shall be deemned waived unless mada in writing and received by Cardinal within thirty (30) days aftar completion of the applicable

uqugﬁm&ml be liable for incidental or uonsequontigl gamages, including, without limitation, business interruptions, loss of use, o loss of profits incurred by client, its subsidiaries,
afiiliate: of or related 1o the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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Amended Work Plan South Justis Unit F-230 ARCO PERMIAN
Investigation of Possible Groundwater Impact April 28, 1998
Purpose

The purpose of this Amended Work Plan is to propose a scope of work to further delineate the
extent of horizontal contamination from the old pit site and systematically confirm or deny
possible groundwater contamination at the South Justis Unit F-230 in Unit C of Section 25
Township 258 Range 37E in Lea County, New Mexico. This plan will also make provisions for

the accurate determination of the size and location of any plume of contamination found in the
groundwater.

Background

In December of 1997, Safety and Environmental Solutions, Inc. contracted the services of Eades
Drilling for the installation of three monitor wells. The three monitor wells were sampled and

found to have elevated levels of Chlorides and Total Dissolved Solids as noted below: (See
Analytical Results)

Maonitor Well TDS Results
#1 3,480ppm
#2 10,450ppm
#3 15,300ppm
Monitor Well Chlorides Results
#2 6,200ppm
#3 8,500ppm

Method

Arco Permian proposes to drill another borehole 1o determine the extent of the pit area in a

southeasterly direction from the current monitor wells. Northwest to southeast is the prevailing
direction of the fluid flow of the water table.

Once the extent of the pit area is determined; an additional four (4) monitor wells will be drilled to
determine the possible extent of groundwater contamination. One well will be installed up
gradient of the existing monitor wells and the other wells will be installed down gradient south
and southeast of the pit and the existing monitor wells.(See Diagram)

After delineation of the contamination is complete, Arco Permian will submit another work plan
which will address the appropriate methods and scope of work for the remediation of any
groundwater contamination as well as vadose zone remediation.

1
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Amended Work Plan South Justis Unit F-230 ARCO PERMIAN
Investigation of Possible Groundwater Impact April 28, 1998

The physical description of the monitor well installations is as follows:

Each well will be drilled to a depth of ten (10) feet below the water table. Split
spoon samples will collected at five (10°) foot intervals and analyzed for TPH, and
BTEX. A driller’s log noting sample points and changes in lithology will be kept.
The wells will cased with 2" PVC pipe with a minimum of fifteen (15) feet of well
screen on the bottom. (Five (5) feet above the water table and ten (10) feet below
the water table) Screen will gravel packed to a point 2-3 feet above the screen,
with a bentonite plug set above the gravel pack. The remainder of the casing
annulus to surface will grouted with cement containing 5% bentonite. Each well
will be equipped with a locking well cap. (See monitor well diagram)

Monitoring Parameters

The additional monitor wells will initially be sampled and analyzed for TPH, BTEX, Chlorides,
major Cations and Anions, and Total Dissolved Solids with results filed with the OCD Santa Fe
and Hobbs District offices.

Maps and Figures

Vicinity Map

Site Plan

Water Resource Map

Ground Water Monitor Well Plat
Chain of Custody for Samples
Analytical Results
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‘ PHONE (915) 673-7001 + 2111 SEECHWOOD + ABILENE, TX 79603
AR DI N AL PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR :
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/17/97 Sampting Date: 12/17/97
Reporting Date: 12/19/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCO MONITOR WELLS : Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY Analyzed By: GP

S ETHYL  TOTAL
BENZENE TOLUENE BENZENE XYLENES

LAB NUMBER SAMPLE ID ~ (mg/.) (mg/L) (mg/l) . (mg/l)
ANALYSIS DATE 12/18/97 12/18/97 12/18/97 12/18/97
H3384-1 MW-#1 <0.002 <0.002 <0.002 <0.006
H3384-2 MW-#2 <0.002 <0.002 <0.002 <0.006
H3384-3 MW-#3 ' <0.002 <0.002 <0.002 <0.006
Quality Controt 0.095 0.093 0.094 0.282
True Value QC 0.100 0.100 0.100 0.300
% Accuracy 94.8 928 - 93.7 93.9

|Relative Percent Difference 54 4.3 4.3 4.0

METHOD: EPA SW £46-8020C, 5030, Gas Chromatography

; 12 A5/417
Chemist Date ’

PLEASE NOTE: _l.labllhylndnm_nagu. Cardinal's kabliity and client's exclusive remedy for any claim anising, whether based in contract or fort, shait be limited to the amount paid by client for analyses.
Allc!ahu. mmmwwmqﬁurmmrmuwmmmmmwmwwmmmaysmrmmmdnw
Wﬂéﬂfﬂlhlﬂbhm tal of quential damages, including, without imitaticn, business intermuptions, 108 of use, or losa of profits incurred by ciient, Its subsidiaries,
affilia out of or related 10 the performance of services hereunder by Candinal, regardiess of whethar such claim is based upon any of tha above-stated reasons or otherwise.




@ARDNAL

LABORATORIES

PHONE (915} §73-7001 « 2111 BEECHWOOD - ABILENE, TX 79603

PHONE (505) 392-2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 12/17/97 Sampling Date: 12/17/97
Repotting Date: 12/23/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCO MONITOR WELLS Sample Received By: GP

Project Location: SOUTH JUST!S IDA WIMBERLY

CN F NO5
LAB NUMBER SAMPLE ID (mg/L) {mg/l) {mg/L)
ANALYSIS DATE 12/22/97 12/18/97 12M18/97
H3384-1 MW <0.02 162 375
H3384-2 MW-#2 <0.02 213 0.20
H3384-3 MW-#3 <0.02 2.30 0.70
Quality Control 0.405 1.00 515
True Value QC 0.100 1.00 5.00
% Accuracy 105 100 103
Relative Percent Difference 4.8 3.0 1.4

| METHODS: EPA 600/4-79-020 | 3352 T 3401 [ 3532 |
- )
/)23 /7
Chemi Date '

PLEASE NOTE: Llabillty and Damages. Miw.mwmwsﬁmmwmwmm. whether basad in contract or tort, shall be limitad to the amount paid by cliant for analyses.

Al claims, Incding thoss Tor negligence and any other cause wh

affilia of or related 1o the perio

% be d d walved unless made in and received Inal within
' . yonce snc an s ¢ writing by Cardina thirty (30) days afier completion of tha applicable

interruptions, loss of use, of loss of profits incumed by client, s subsidiaries,

of services h der by Cardinal, mgatmen;)lmﬂmsud\daknlsbaseduponanyoimeabwe-smedmmoroﬂmwiso.



@ARDINAL

LABORATORIES

Receiving Date: 12/17/97
Reporting Date: 12/19/97

Project Number: NOT GIVEN

PHONE (815) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603
PHONE (505) 393-2326 - 101 E. MARLAND « HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240

FAXTO:

Project Name: ARCO MONITOR WELLS
Project Location: SOUTH JUSTIS IDA WIMBERLY

Analysis Date; 12/19/97

Sampling Date: 12/17/97

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: GP

Lab Number: H3384-1 Analyzed By: BC
Sample ID: MW-#1
POLYNUCILEAR AROMATIC
HYDROCARBONS - 625 {mg/L) Sample Resuit Method True Value

H3384-1 Blank QC % Recov. QC
1  Naphthalene <0.001 <0.001 0.039 78] 0.050
2 2-Methylnaphthalene <0.002 <0.002 0.043 85/ 0.050
3 1-Methylnaphthalene <0.002 <0.002 NR NR NR
4 Acenaphthylene <0.001 <0.001 0.040 80 0.050
§ Acenaphthene <0.001 <0.001 0,042 84| 0.050
§ Fluorene <0.001 <0.001 0.048 86 0.050
7 Phenanthrene <0.001 <0.001 0.053 106{ 0.050
8 Anthracene <0.001 <0.001 0.049 g8( 0.050
9 Fluoranthene <0.001 <0,001 0.049 98| 0.050
10 Pyrene <0.001 <(.001 0.048 96| 0.050
11 Benzo{a)anthracene <0.001 <0.001 0.046 92| 0.050
12 Chrysene <0.001 <0.001 0.048 86 0.050
13 Benzo(b)fiucoranthene <0.001 <(.001 0.038 76 0.050
14 Benzo{k)fuoranthene <0.001 <0.001 0.044 88| 0.050
15 Benzo(a)pyrene <0.0007 <0.0007 0.045 20| 0.050
16 Indeno{1,2,3-cd)pyrene <0002 «<0.002 0.042 84| 0.050
17 Dibenzo(a,h,)anthracene <0.002 <0.002 .0.049 88} 0.050
18 Benzo{g.h i)perylene <0.002 <(.C02 0.050 100 0.050

% Recovery
19 Nitrobenzene-d5 58
20 2-Fluorobiphenyl 79
21 Terphenyl-di4 102
METHODS: EPA 625
PATAY
Date

PLEASE NOTE: Liability and Damages. Cardinal's kability and cent's exclusive remedy for any claim arising, whether based in confract o< tost, shdlbolumumuwunmmnaidbydmnloranalyses.
H of the

All claims, lnchdmltmbrmgﬂgemwdwmrwmmmomrmudumdmmmbasmdehwmwmmwmmmmm)dwsaﬂ«
service. lnnomntshalicwmclbeuabhtorinddema!or

affitial

niial o

hatine:

. loss of use, of loas of profits Incumed by cliant, I&ssubsldiaﬁes.

without G
muﬁmm\omapaﬂmmthamund«bycudtml mgammdmher:umdamhmedupmwdmwmedmmorm



PHONE (915) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603
ARDI N AL PHONE {505) 393-2326 + 101 E. MARLAND « HOBBS, NM 88240

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
Receiving Date: 12/17/97 FAX TO: Analysis Date: 12/19/97
Reporting Date: 12/19/97 ' Sampling Date: 12/17/97
Proiect Number: NOT GIVEN Sample Type: GROUNDWATER
Project Name: ARCO MONITOR WELLS . Sample Condition: COOL & INTACT
Project Location: SOUTH JUSTIS IDA WIMBERLY Sample Received By: GP
Lab Number: H3384-2 Anatyzed By BC
Sample ID: MW-#2
POLYNUCLEAR AROMATIC .
HYDROCARBONS - 625 (mg/L) Sample Result Method True Value
H3384-2 Blank QC % Recov. QeC
1 Naphthalene <0.001 <0.001 0,039 78| 0.050
2 2-Methyinaphthalene <0.002 <56.002 0.043 86| 0.050
3 1-Methylnaphthaiene <0.002 <0.002 NR NR NR
4 Acenaphthylene ' <0.001| <0.001 0.040 80| 0050
5 Acenaphthene <0.001 <0.001 0.042 84; 0.050
6 Fluorene <(0.001 <(.001 0.048 88| 0.050
7 Phenanthrene . <0.001 <0.001 0.053 106 0.050
8 Anthracene <0.001 <0.001 0.049 98| 0.050
.9 Fluoranthene - <0,001 <0.001 0.049 98] 0.050
10 Pyrene <0.001 <0.001 0.048 86| 0.050
11 Benzo(a)anthracene <0.001 <0.001 0.046 g2] 0.050
12 Chrysene <0.001 <0.001 0.048 96| 0.050
13 Benzo{b)fluoranthene <0.001 <{).001 0.038 76{ 0.050
14 Benzo{k)fluoranthene <0.001 <0.001 0.044 88| 0.050
15 Benzo{e)pyrene <0.0007 <0.0007 0.045 90f 0.050
16 Indeno{1,2,3-cd)pyrene <0.002 <0.002 0.042 84 0.050
17 _Dibenzo(a.h,}anthracene <0.002 <0.002 0.049 98| 0.050
18 Benzo{g h,ijperylene <0.002 <0.002] = 0.050 100 ©.050
% Recovery
19 Nitrobenzene-d5 . 83
20 2-Fluorobiphenyl 69
21 Terphenyl-d14 88
METHODS: EPA 625
(1944
Date

PLEASE NCGTE: Liability and Damages. Cardinal’s liability and client's exclusive remedy for any ciaim arising, whether based in contract ot tort, shall be Bmited to the amount paid by cBant for analyses.
of the apelicabl

Ane!aims. Including those for neglig 7.a.naanyomaruusemmwmummmmmmmmmwmmmmmmu P
uryu:;wg;mmlulmwmnmmmqmlm. including, without imitation, business imerruptions, loss of use, or s of profits incured by client, Ks subsidiaries,
affiliat out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the abave-stated reasons or otherwise.



PHONE (815) 673-7001 « 2111 BEECHWOOQD « ABILENE, TX 79603
ARDINAL PHONE (505) 393.2326 - 101 E. MARLAND - HOBBS, NM 85240

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
Receiving Date; 12/17/97 FAX TO: Analysis Date: 12/19/97
Reporting Date: 12/19/97 Sampling Date: 12/17/97
Project Number: NOT GIVEN Sample Type: GROUNDWATER
Project Name: ARCO MONITOR WELLS Sample Condition: COOL & INTACT
Project Location: SOUTH JUSTIS IDA WIMBERLY Sample Received By: GP
Lab Number: H3384-3 Analyzed By: BC
Sample ID: MW-#3
POLYNUCLEAR AROMATIC
HYDROCARBONS - 625 {mght.) Sample Resuit Method True Value
H3384-3 Blank QC 9% Recov. QC
1 Naphthalene <0.001 <0.001 0.039 78| 0.050
2 2-Methylnaphthalene <0.002 <0.002 0.043 86| 0.050
3 ' 1-Methylnaphthalene <(0.002 <0.002 NR NR NR
4 Acenaphthyiene <0.001 <0.001 0.040 80| 0.050
5 Acenaphthene <0.001 <0.001 0.042 84 0.050
6 Fluorene <0.001 <0.001 0.048 86| 0.050
7 Phenanthrene . <0.001| . <0.001 0.053 106 0.050
8 Anthracene <0.001 <0.001 0.049 08{ 0.050
9 Fluoranthene <0.001 <0.001 0.049 98| 0.050
10 Pyrene <0.001 <0.001 0.048 96| 0.050
11 Benzo{a)anthracene <0.001 <0.001 0.046 92| 0.050
12 Chrysene . <0.001 <0.001 0.048 96 0.050
13 Benzo(b)fluoranthene <0.001 <0.001 0.038 76{ 0.050
14 Benzo(k)fuoranthene <0.001 <0.001 0.044 83| 0.050
15 Benzo{a)pyrene <0.0007 <0.0007 0.045 o0| 0.050
16 Indeno(1,2 3-cd)pyrene <0.002 <0.002 0.042 84| 0.050
17 Dibenzo(a,h, Yanthracene <0.002 <0.002 0.049 88| 0.050
18 Benzo{g,h.i)perylene <0.002 <0,002 0.050 100| 0.050
% Recovery
19 Nitrobenzene-d5 . 43
20 2-Fluorabiphenyl 76
21 Terphenyl-d14 89
METHODS: EPA 625
24 942

Date

PL&SENOTE Llability andi Damages. c-mw-mwmmm-mmmwmm whaether based in contract or tort, sha.llbelmhpdlnhemmtpudbydmbrmhea
Al claims, including those for negligence and any other cause what shall ba d waived unioss made In writing and received by Catdinal within thiy (30) days after complation of the
amimmmmmmummmm mclud‘rlo. wmmmm business Interruptions, loss of use, or loss of profils lncurred by client, its subsidiaries,
affi out of or velated to the of sanvices b dar by Cardinal, cagardiess of whether such cleim is based upon any of the sbove-stated reazons or otherwise.




PHONE (915) 673-7001 + 2111 BEECHWOOD -+ ABILENE, TX 79603
AR DINAL PHONE (505) 303-2326 - 101 E, MARLAND + HOBBS, NM 88240

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAX TO:
Receiving Date: 12/17/97 Sampling Date: 12/17/97
Reporting Date: 12/24/97 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sampie Condition; COOL & INTACT
Project Name: ARCO -MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUSTIS IDA WIMBERLY : Analyzed By: AH/GP
RCRA METALS
LAB NUMBER SAMPLE ID As°  Ag Ba cd Cr Pb Hg Se
ppm ppm ppm Ppm ppm ppm ppm ppm
ANALYSIS DATE: 12/22/97 | 122297 1223197 12/22/97{ 12/122197] 12M19/97| 12/23/97| 12/22/97
H3384-1 MW-#1 - <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
H3384-2 MW-2 - <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
H3384-3 MW-#3 <0.1 <0.1 <1 <0.01 <0.05 <0.05 <0.02 <0.1
=
Quality Control 0.049 5.01 202 0.992 0.99 497 0.0093 0.091
True Value QC 0.050 5.00 20.0 1.000 1.00 5,00 00100 0.100
% Recovery ] 08 100 101 a9 89 89 23 91
Relative Percent Difference 3.7 0.1 1.7 0.5 0.4 0.4 32 54
[METHODS: EPA 600/4-79-020 | 208.2] 2721] 208.1] 213.4] 2181] 2391 2451} 270.2]
%% ]
Cherhist Date

PLEASE NQOTE: Llablity and Damages. m-mwmmmwwmm wivther bated in contract of tert, shat! be Wmited to the amount paid by client 1o anatyses.

All cleims, including those for negligence and any other cause wh by mloumdalnmiﬂngandmiwd Cardinal within after complation icable
sarvice. lnmawmﬁa"ﬁdlmtumfmmmmmquenﬂdm including, without fi o toas of use, awmmmwamﬂkmm
atfhiatecd330ANELA LBing out of or reiated to the par of services h der by Candinal, regardiess of whethar such claim i bassd upon Any of the above-stated rasons of otherwise,




‘ &ARDINAL

LABORATORIES

PHONE (915) 873-7001 » 2111 BEECHWOOQD - ABILENE, TX 79603

PHONE (505) 393-2326 » 101 £. MARLAND « HOBBS, NM 88240

Receiving Date: 12/17/97
Reporting Date: 12/19/97

Project Number. NOT GIVEN
Project Name: ARCO MONITOR WELLS

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240
FAX TO:

Sampling Date: 12/17/97

Sample Type: GROUNDWATER
Sampie Condition: COOL & INTACT
Sample Received By: GP

All claims, including those for negligence and any other cause whatsoever shatl be desmed
sorvice.
affiliat

Project Location: SOUTH JUSTIS IDA WIMBERLY Anatyzed By: AH
Na Ca Mg K Conductivity  T-Alkalinity
LAB NUMBER SAMPLE ID (mgil) (mgA) (mglt) (mgl) (umhosfcm) (mgCaCOs/L)
ANALYSIS DATE: . 12/18/97| 12/18/97] 12/18/07| 12/18/97|  12/18/97 12/18/97
H3384-1 MW-#1 1007 206 112 225 6116 100
H3384-2 MW-i#2 3700 426 183 80.0 17028 404
H3384-3 MW-#3 4875 629 302 118 23846 316
Quality Control NR 60 53 NR 1445 NR
True Value QC NR 50 50 NR 1413 NR
% Accuracy NR 120 106 NR 102 NR
Relative Percent Difference NR 0 0 NR 0.3 NR
|METHODS: SM3500-Ca-DB500-Mg E[ 8049] 120.1] 310.1]
cr Slo ) CO;  HCOs pH DS
(mg/l) (mgl) (mgl) (mgl) (s.u.) (mgh)
ANALYS{S DATE: 12/18/97] 12/18/97] 12M18/07] 1218/97{  12/18/97 1211997
H3384-1 MW= 1580 - 1050 0 122 5.58 3480
H3384-2 MW-#2 6200 1160 0 404 7.84 10490
H3384-3 MW=#3 8500 1280 0 316 7.77 15300
Quality Control 496 101 NR NR 6.99 NR
True Value QC 500 100 NR NR 7.00 NR
% Accuracy - 99.2 101 NR NR 100 NR
Relative Percent Difference 0.8 0 NR NR 0 0.3
{METHODS: SM4500-CI-B]  375.4]  3101]  310.1] 150.1 | 160.1|
1%65/4
Chémist Date i

PLEASE NOTE: Liability and Damages. Cacdinal's liablity and client's exclusive cemedy tot any clalm arising, whether based in contracs of tort, shall be Brnitad to the amount paid by client for anatyses.

walved unless made in writing and received by Cardinal within thirty days after complation applicable
ba Kabdée for incidental or consaquential damages, includt without Himitati busi oy (50) cays oA the

g y imamuptions
of or relatad to the parformance of services hereunder by Cardinad, regardisss of whether such claim is based upon any of the above-stated reasons or otherwise.

, loss of use, or loss of profits incumed by chent, its subsidiaries,



@ARDINAL

LABORATORIES

Receiving Date: 12/17/97
Reporting Date: 12/24/97
Project Number: NOT GIVEN

PHONE {915) 673-7001

* 2111 BEECHWOOD + ABILENE, TX 70603

PHONE (505) 363-2326 -

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103
HOBBS, NM 88240

FAXTO:

Project Name: ARCO MONITOR WELLS
Project Location: SOUTH JUSTIS IDA WIMBERLY

101 E. MARLAND - HOBBS, NM 88240

Sampling Date: 12/17/97
Sample Type: GROUNOWATER

Sample Condition: COOL & INTACT

Sample Received By: GP

Analyzed By: AH/GP

TOTAL METALS
LAB NUMBER SAMPLE ID Al Cu Fe Mn Ni Zn
(mg) (mgl) (mgh) (mgh) (mg) (mg/)
ANALYSIS DATE: 12/23/97] 12/119/97] 12119/07| 12/19/97] 12/119/97| 12/19/97
H3384-1 MW-#1 <0.2 <0.1] 0.388] 0.345 <0.2 <02
H3384-2 MW-#2 <0.2 <0.1 <02] 0343 <0.2 <0.2
H3384-3 MW4#3 0.300 <0.1 <0.2]  0.440 <02 <02
Quality Control 19.8] 3992  1.008] 1.998] 1.095] 0.499
True Value QC 20.00  4.000 1000 2.000] 2.000 0.500
% Accuracy 99 100 101 100 100 100
(Relative Percent Difference 0.5 05 06 04 0.5 06
[METHODS: EPA 600/4-78-020 | 2021] 2201 236.1] 243.4] 249.1] 289.4)

A oy

Chemist Date ’

PLEASE NOTE: Uabliity and Damages. mmltmmmmmmmmmbrwmm whother based in contract or tort, shall ba Emited to the amount client for analyses.
All clainns, mmmwmmmmmrm st iy e o kb

d unless made in writing and received by Cardinal within thirty {30} days after completion of the applicable
| ), withwout limitation, business imarmuptions, kass of use, or loss of profits incumad by cliend, Hs subsidiaries.
by Cardlul regardiess ol whether such claim is based upon any of the above-stated reasons or gtharwise.

PR




PHONE (915) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603
AR Dl N AL PHONE (505) 393-2326 - 101 E. MARLAND - HOBES, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 12/17/27 Sampling Date: 12/17/97
Reporting Date: 12/24/97 Sample Type: GROUNDWATER
Project Number; NOT GIVEN Sample Condition: COOL & INTACT
Project Name: ARCO MONITOR WELLS Sample Received By: GP
Project Location: SOUTH JUST!S IDA WIMBERLY Analyzed By: AH/GP
B Co Mo
LAB NUMBER SAMPLE ID (mg/L) (mg/L) {mg/L)
ANALYSIS DATE 12123197 12/23/97 12/23/97
H3384-1 MW <(.75 <0.05 <0.2
H3384-2 MW-2 <0.75 <0.05 <0.2
H3384-3 MW-3 <0.75 <0.05 <Q.2
Quality Control 1.0 5.00 4.90
True Value QC 1.0 5.00 5.00
% Accuracy 100 100 98
Relative Percent Difference 1.7 0.1 0
| METHODS: EPA 600/4-91-010, [ 2124 | 2191 | 2461 |
v gy
Chemjst Date

PLEASE NOTE: Liabitity and Damages. cardlnal‘tﬁabiilyanddmfsoxdusivemmdymmydahnm whether based in contract or tort, ﬂmllbolhnuodmmamumpaidbymmbrmlyses
Aurclams inciuding those for negligence and any other cause wi shail be d wnMdunm:mdehwﬁMardmmdbyMMIwnhhwnv(amdayslﬂu 10f the

service, | be lable for incidamal or quential o [ Vg, without imitation, business interruptions, 10ss B! use, or 108s of profits incurred by client, hmﬂms
affiliate: of or related to the performance oI' services hereunder by Can-.lln-l regardiess of whether such claim is basad upon any of the above-stated reasons or otherwise,

b
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Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230

L Background

In October 1997 Arco Permian secured the services of Safety and Environmental
Solutions, Inc. to determine the vertical and horizontal extent of the abandoned pit site on
the specified location. A work plan was formulated to drill three monitor wells around the
pit area for definition of the extent of the pit area and to provide initial indications of the
extent of any groundwater contamination. Upon completion of these wells, it was
determined that the water showed elevated Chlorides and Total Dissolved Solids (TDS).
Further delineation was required to determine the extent of elevated Chlorides and TDS
levels. To this end, a new Work Plan was formulated to drill up to four additional monitor
wells.

IL Work Performed

Four additional monitor wells were drilled at the Arco Permian South Justis Unit F-230
located in Unit C, Section 25, T25S, R37E, Lea County, NM according to the Approved
Work Plan (GW-202 Pit Closure). SES contracted Atkins Engineering of Roswell, NM to
drill these wells on August 7 to August 12, 1998. Cardinal Laboratories of Hobbs, NM
was also contracted to perform the laboratory analytical testing required for this project.

SES sampled the first two additional monitor well hole soils (MW #4 & MW #5) at
intervals of ten (10”) feet using SOPs found in Environmental Protection Agency, 1984,
Characterization of Hazardous Waste Site - A Methods Manual: Vol II. Field testing
was performed on these samples for TPH, BTEX and Chlorides. The composite soil
samples along with Chain of Custody were then delivered to the laboratory for
confirmatory testing. The composite samples were analyzed for Total Petroleum
Hydrocarbons (EPA Method 418.1), BTEX (EPA Method 8020) and Chlorides (EPA
Method 600/4-79-020). The results of the BTEX, TPH and Chlorides were compared to
the regulatory limits found in “Guidelines for Remediation of Leaks, Spills and
Releases™ New Mexico Oil Conservation Division - August 13, 1993. A summary of the
laboratory analysis and correlated test hole data is represented in the following tables:



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230

Well #4

Monitor Well #4 was drilled between Monitor Wells #2 and #3, upgradient of MW #3 on
the south berm of the pit area with to a total depth of 80°.

The groundwater sampled at total depth (80”) on Monitor Well #4, in addition to testing
as shown above, was tested for Cations, Anions and Total Dissolved Solids (TDS). These

results indicated no elevated levels except on Chlorides and TDS. (See Attached
Analytical Results)



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230
Well #6

Monitor Well #6 was drilled southeast of Monitor Wells #3 and #4, approximately 50 feet
down-gradient of an existing produced water line, to a total depth of 80°. Testing was
performed on the groundwater sampled at total depth (80°) only.

Well #7

Monitor Well #7 was drilled southwest of Monitor Wells #6 to a total depth of 75°.
Testing was performed on the groundwater sampled at total depth (75”) only.

Monitor Well Testing

Initial water sampling from each of the four wells was performed on August 25, 1998
according to SW- 846 methods and transported under Chain of Custody to the laboratory
for analysis. The water samples were analyzed for BTEX (EPA Method 8020, 5030) as
well as NMWQAC testing (Methods 625, 600/4-79-020, -206.2, -272.1,-213.1,-208.1, -
218.1,-239.1,-245.1,-270.2, 600/4-78-020,-202.1,-220.1,-236.1,-243.1,-249.1,-289.1,
600/4-91-010,-212.1,-219.1,-246.1, SM4500-CI-B, 375.4,310.1, 150.1, 160.1, 120.1,
8049, 3500-Mg E, SM3500-Ca-D). (See Analytical Reports attached)
On August 25, 1998, the groundwater in all seven monitor wells were sampled again
according to SW - 846 methods and transported under Chain of Custody to the laboratory
for analysis. The water was analyzed for TPH, BTEX and major cations, anions, and
TDS. The results indicated high levels of Chlorides and TDS in all wells. Monitor well #
4 exhibited small amounts of Benzene and Ethyl Benzene and monitor well # 7 exhibited a
small amount of Benzene. The TPH in all wells was very low.

5



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230

Monitor well # 6 exhibits extremely high levels of Chlorides and TDS. These levels are
5.8 and 6.5 times higher than monitor well # 3 which is only 55' upgradient. The
uncharacteristically high levels of Chlorides and TDS may indicate another source of
contamination other than the subject site. There is a saltwater disposal line that is located
between monitor well #3 and monitor well #6. (See Analysis Results - August 25, 1998).

Conclusions

The gradient of the water table is established to be relatively flat but sloping slightly from
the Northwest to the Southeast. The entire group of monitor well exhibits high levels of
Chlorides and TDS indicates the water in the whole area is not of very high quality. The
horizontal extent of the contamination plume that results from the subject pit area appears
to extent downgradient to monitor wells # 6 and #7. However, the extremely high levels
of contaminants in well # 6 appears to indicate an additional source of contamination
between well # 3 and well #6. It is our opinion that the completion of this phase of the
plume investigation has satisfactorily delineated the plume caused by the subject pit.

Maps and Figures

Vicinity Map

Water Contour and Flow Plan
Survey Plat

Driller’s Log

Analysis Results - August 25, 1998
Chain of Custody for Samples
Analytical Results
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23 24 oo

24 55"

BC ~1913" BC “1913"
S89°50°W 2640.2° BASIS OF BEARING USGLO PLAT
$— -
#5 L%
SEE DETAIL E
DETAJL NOT
T0 SCALE
MONITOR WELL #1 MONITOR WELL #5 ‘
742° FANL 1408° FWL 693" FNL 1277° FWL P
TOP CONC. BASE 3064 72" TOP CONC. BASE 3064 .36"
N/SIDE TOP 27 PVC  3066.98° N/SIDE TOP 2" PVC  3066.56'
MONITOR WELL #2 MONITOR WELL #6
970" FNL 1497" P 1017" FAL 1526° FWL
TOP CONC. BASE 3063.62* TOP CONG. BASE 3063. 14"
N/SIDE TOP 2" PVC  3066.21° N/SIDE TOP 2° PVC  3065.33'
MONITOR WELL #3 MONITOR WELL #7
981° FNL 1420 FWL 10568° FNL 1436° FWL
TOP CONC. BASE 3063.41°7 TOP CONC. BASE 3062.43"
N/SIDE TOP 27 PVC  3065.92° N/SIDE TOP 2% PVC  3064.64
MONITOR WELL #4
vy 1449" FuL 500 0 500 1000 FEET
TOP CONC. BASE 3065.64° CE_E_S_E_M. — { ]
N/SIDE TOP 2° P¥C  3067.93° Scale:1" =500
i\\\_\\\\\\\\\\\“\“
S Einy, SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
| "HEREBY c .HA‘F-J. TED AND AM
RESPONSIBLE FOR s Y HAI SURVEY 1S
TRUE AND CORREC‘I Bl OWLEDGE ELEVATIONS AND TIES ON ARCO PERMIAN
AND BELIEF, AND~THA.T : )AND BLAT MEET MONITOR WELLS #1, #2, #3, #4. #5. #5 AND #7.
" THE MINIMUM STANDAR ING 3N NEW MEXICO IN SECTION 25.
: TOWNSHIP 25 SOUTH,
RANGE 37 EAST, N.M.P.M.,
LEA COUNTY, NEW MEXICO
i
RONALD J. /iﬂsp 0.
GARY G. EIDSON N.M. “bg‘\‘\\m\\\“‘ No. 12641 Survey Date: 8/19/98 Sheet 1 of 1 Sheets

JOHN W. WEST ENGINEERING COMPANY
CONSULTING ENGINEERS & SURVEYORS — HOBBS, NEW MEXICO

W.Q. Number: 98—-11—-1164 Drawn By: D.McCARLEY

Date: 8/24/98 ISAFETY

SESI1164 IScoIe':1" =500’
O —




~

c\mtschdBarcohmw-4.bor

Atkins Engineering Associates, Inc.

08-17-1968

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #4
Roswell, New Mexico 88202 (Page 1 0f 2)

ARCO Oil Co.

Jal, New Me,dzo Date : 8-7-98/3-10-98 Site Location : 5 miles E. of Jal

Drill Start 1 11:45 AM. 8-7-98 Auger Type : Hollow Stem
Contact: Mr. Bob Allen Drill End :10:00 AM. 8-10-98 ° Logged By : Mort Bates
ob 20 Boring Location + 5. Bank of Pit
Well: MW #4
Depth % - g Elev.:
in I3 DESCRIPTION
oot |218|E ,—j_E_ 4 x 4 x 5 Metal Wel Cover
=N
0

Silty Clay w/Caliche, Tan, Loose, Dry

. CL

N

Rig

Caliche, Tan, Firm, Dry

L3

T

L3

15 1

12

T

1
J

Sandy Caliche, Tan, Firm, Dry

ll
'.'ﬁ\vo fv) FONFONEQ Q ST AN AN AN
B s e e e T T S A T T Tt e T T

I
13

Sand, Tan, Soft, Dry

1

1

s

i '.:—Grout

Sand, Red, Firm, Dry

| cL Silty Sandy Clay, Red, Soft, Dry

dFH SM Silty Sand w/small Gravel, Reddish-Tan, Stiff, Damp

* | FT—2" sch. 40 PVC Casing




Atkins Engineering Associates, Inc.

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #4

¢ \mtechdB\arco\mw-4. bor

08-17-1666

1. Grout

i Silty Clayey Sand w/Gravel, Tan, Loose, damp

o

AR T e T el e -2 sch. 40 PVC Casing
Y s B o V1 |—2 Bentonite Seal

s 411

| A I A R 0
e

Cemented Sandy Gravel, Tan, Firm, Wet to Saturated
WL@T70R , ' o e

-1—8/16" Sand Pack

I TTTTTTTTTTE
DRI SO SO ] 3

8T [#)[To-s0n

Below 80" - Clay, Red, Firm, Saturated

Roswell, New Mexico 88202 (Page 2 of 2}
ARCO Oil Co. . ] _ . -
Jal, New Mexico Date : 8-7-98/8-10-98 . Site Location : 5 miles €. of
Dril Start :11:45 AM. 8-7-98 Auger Type : Hollow Stem
N Drill End :10:00 AM. 8-10-98 Logged By : Mort Bates
Contact: Mr. Bob Allen Boring on &, Bank of Pit
Joh #98280.20
Well: MW #4
o .
Depth | = 2 Elev..
n 12135 DESCRIPTION
2|8 E
feet N m
O] Dt m
45 1 I R s B

- FF-4—2* 020 Sch. 40 PVC Screen
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Atkins Engineering Associates, Inc.

08-18-1998

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #5
Roswell, New Mexico 88202 (Page 1 of 2)
J:}R:&m Dste :8-11-88 Site Location 5 miles E. & 2 miles S. of |
' Drill Start :10:15 AM. Auger Type  Hollow Stem
- Drill End : 6:00 PM. Logged By : Mort Bales
Contact: Mr. Bob Allen Boting Location < NW. of Pit, N. of Road
Job #96280.20
Well: MW #5
Q .
e E a %' DESCRIPTION ,_quev”
foet g ‘%’ § j— 4" x 4~ x5 Metal Well Cover
°] Silty Clay w/Caliche, Tan, Loose, Dry BRI
1oL
5 -

Silty Caliche, Tan, Loose, Dry

[1]{ sity caliche Glay wiGravet, Tan, Loose, Dry

cL

Caliche, White, Loose, Dry

s
B

T "I1. +Grout
” ] *.| 4—2" Sch. 40 PVC Casing
o o" r - o P
J 25
k ooH =
17 Silty Clayey Sand, Pink, Loose, Dry
%] %
*
-
".-
w17 Asc III Silty Clayey Sand w/small Caliche, Pink, L.oose, Dry
| % Silty Clayey Sand witrace of Caliche, Tan, Loose,_ Dry
174 sc
1.5
wlA L
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P.O. Box 3156

Atkins Engineering Associates, Inc.

LOG OF BORING South Justice FT 30 MW #5

c\mitechdBarcolmw:5.bor * |

08-18-1608

. . . . - . .

Roswell, New Mexico 85202 {Page 2 of 2)
ARCO Oil Co, . .
Jal, New Mexico Date 1 8-11-98 Site Location : 5 miles E. & 2 miles S. of Jal
Drill Start :10:15AM. Auger Type : Hollow Stem
. Dxill End :6:00 PM. Logged By : Mort Bates
Contact: Mr. Bob Allen
Boril i TNW. , N. of Road :
b #98280.20 ng Location N.W. of Pit, N. of
Well: MW #5
[ ] .
Depth | T 8 Elev.:
n (Z|glg DESCRIPTION
foet [ T )
[ 20 I

117 Grout

Silty Clayey Sand w/Gravel, Tan, Loose, Dry

.} F4~2" Sch. 40 PVC Casing

— 2 Bentonite Seal

4 GM Cemented Silty Sandy Gravel, Tan, Firm, Dry

WL@ 701t

=t oM Cemented Sandy Gravel, Tan, Hard, Dry

o

Q

d
] . ‘L o of* o
RPN LR b
Q

1
¥
Q@
[

75 1 SGW

Sandy Gravel, Tan, Soft, Saturated -

I I T I T T ITTIIY
Frr e FT e e e

[-1—8/16" Sand Pack

“+—2* .020 Sch. 40 PVC Screen

80 == 7 To-sonr

Below 80 ft. - Clayey Sand, Red, Firm, Saturated
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08-18-1998

o

] 1
o™y

10 7

| 1
el

naooaennpan&
rosgase O PO ONT AT ANTG D

o

o

c

15_

N
D

o

Caliche w/Silty Clay, Tan, Loose, Dry

1 I i 1l
LI SLERSLES SLECNLEN Y 5
%"0 oot
) 0 Ny 0 N 0 Ao R

FONE

A
o

LL:%]
)

| Calichie Rock, White, Firm, Dry.

9
¢

-Silty Clayey Sand w/Caliche, Tan, Firm, Dry

Atkins Engineering Associates, Inc. .
Y Box 3158 LOG OF BORING South Justice FT 30 MW #6
Roswell, New Mexico 88202 (Page 1 of 2)
RCO Ol Co.
J:L NawMe)dZo Date 1 8-11-98 Site Location : 5 miles E. & 2 miles 8. of |
Drili Start (T20 AM, Auger Type : Hollow Stem
. Drill End ' 145 PM. Logged By : Mort Bates
Contact: Mr. Bob Allen
Job 20 Boring Location :S.E. of Pit
Well: MW #6
(8] .
g H % DESCRIPTION |_€E|W--
n
oot | 2|8 | & —2 4 x 4" X5 Metal Well Cover
(G =T ]
0 CcL Sitty Clay w/Caliche, Tan, Locse, Dry | [
i Sitty Clay, Tan, Loose, Dry
. cL
5 £

o

" '._—-Grout

".| [-1—2" Sch. 40 PVC Casing
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08-18-1968

Atkins Engineering Associates, Inc. .
IS Bod 215 LOG OF BORING South Justice FT 30 MW #6
Roswell, New Mexico 83202 {Page 2 of 2)
ARCO Oil Co. ]
Jal, New Mexico Date :8-11-98 Site Location : 5 miles E. & 2 miles 5. of §
Drill Start (720 AM. Auger Type : Hollow Stem
Contact: M. Bob Allen Drill End . : 1:45 PM, Logged By : Mort Bates
Boring Location + S.E. of Pit
Job #98280.20
Well: MW #6
Q .
Depth | & 8 Elev.:
in 3 3 g DESCRIPTION
et 1518183
45 -?,:‘_' e i e T TR T PR TR P PR P LY I N
174 8cC e
i sp Sand, Tan, Loose, Moist BB
50 T om Cemented Gravel w/Sand, Tan, Stiff, Dry -
1 Sand w/Gravel, Tan, Soft, Wet "
4. | sw "} F. —Grout
55 :-"_E" Gravel w/sand, Tan, Loose, Dry
To R T : - {7+ Ff—2° Sch. 40 PVC Casing
| .:,. Sand, Reddi.sh-Tan, Loose, Da_mp > ite Seal
w0 i e 121
T SIS
WL@T70R - _L';E 8
{ sand, Reddish-Tan, Loose, Saturated ({1~ 816" Sand Pack
T 2+ 020 Sch. 40 PVC Screen
Ciay, Red, Stiff, Saturated
" 1 CL
ju - . 1
807 ' TD=80f.
. % 1
20 -




08-18-1698

c\mtechdB\arcovmw-7.bor . -

AN B g s % I | OG OF BORING South Justice FT 30 MW #7
Roswell, New Mexico 88202 {Page 1 of 2)
JQIRSSN?:::&: . Date 18-11-98 Site Location : 5 miles E. & 2 miles S. of Jal
' Drill Start 1 155PM. Auger Type : Hollow Stem
; Drill End : 1B4SPM. Logged By : Mori Bates
Contact: Mr. Bob Allen Boring on 750 8. of Pit
Job #98280.20
Well: MW #7
Q Elev.:
Do | 2150 | & DESCRIPTION
121818 f'—mfl-‘ru"xs' Metal Well Cover
[ 2 = 2 'Y Y
07 Silty Glay wiCaliche, Tan, Loose, Dry Blo
. cL
51 L
9435 Caliche, Tan, Loose, Dry T
10 €02
o
:
15 PR30
T
ity
SR : -
20%‘3/9& - [ Caliche Rock, White, Hard, Dry -
grl
T 0,;05 . '.:—Grout
I 53% Caiiche W/Silty Clay, Tan, Locse, Dry BIA
o5 ?g?g | | [-]~2 Sch. 40 PVC Casing
et | L . .
¥isc " [ Clayey Sand, Reddish-Tan, Loose, Dry
1505 Grave| w/Sand, Tan, Firm, Dry .
30 _‘-0 en ;
. A u_ 2 ﬂ_<
JeesjowW|
i 'c'v:: ¢
35 Ja8 :
] cL Sandy Clay, Tan, Loose, Damp ,
Silty Sand, Tan, Loose, Damp . -
L sm ' '
EO Sand w/Gravel, Tan, Loose, Dry
1o -lsw
g S S N OO I
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08-18-1998

Atkins Engineering Associates, Inc.

LOG OF BORING South Justice FT 30 MW #7

P.O. Box 3156
Roswell, New Mexico 88202 (Page 2 of 2)
ARCO Qil Co. e .
Jal, New Mexico Date 1 8-11-98 Site Location : 5 miles £. & 2 miles S. of Jal
Drill Start 155 PM. Auger Type : Hollow Stem
. - Prill End :6:45 PM. Logged By : Mort Bates
c - Mr. Bob Allen Boring Location 1751 S. of Pit
Job #58280.20
Well: MW #7
Q .
Depth | = 3 Elev.:
in 3 @ g DESCRIPTION
foet %] ©
©|D|w
S LT T !
S RREY
m - e
— Grout

Cemented Silty Sand, White, Hard, Dry

Clayey Sand, Tan, Locse, Dry

Clayey Sand w/Gravel, Tan, Firm, Dry

Cemented Sand w/Gravel, Hard, Gray, Dry

Sand, Tan, Loose, Saturated

TTTITT

2 Sch. 40 PVC Casing

—2' Bentonite Seal
vy .

8/16" Sand Pack

4—2" 020 Sch. 40 PVC Screen

TD=751.

| Below 75 ft. - Clay w/Gravel, Red, Firm, Wet
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08-17-1998

Atkins Engineering Associates, Inc.
P.O. Box 3156

Roswell, New Mexico 88202

LOG OF BORING South Justice FT 30 MW #4

{Page 1 of 2)

ARCO 0Oil Co. ] ] ]
Jal, New Mexico Date : §-7-98/8-10-96 Site Location :5 miles E. of Jal
Drill Start :11:45AM. §-7-98 Augar Type : Hollow Stem
Contact: Mr. Bob Allen Dril! End . 1 10:00 AM. 8.-10-98 Logged By : Mort Bates
Boring Location : S. Bank of Pit
Job #98280.20
Well: MW #4
Q .
e E ] g DESCRIPTION -
in a.
oot |2|8|E ' m__5-4" X 4" x 5 Metal Well Cover
(DN =R
o - - —
i Sitty Clay w/Caliche, Tan, Loose, Dry [_
_/’ .
. CcL
e

ALY

]

Caliche, Tan, Firm, Dry

lsp

Sandy Caliche, Tan, Firm, Dry

Sand, Tan, Soft, Dry

— Grout

.| Sand, Red, Firm, Dry. .-

CL

Silty Sandy Clay, Red, Soft, Dry

P 11sM

Siity Sand w/small Gravel, Reddish-Tan, Stiff, Damp

- 114-2" sch. 40 PVC Casing
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.Project Number: NOT GIVEN

PHONE (915) 673-7001 - 2111 BEECHWOQOD + ABILENE. TX 79603
PHONE (505) 363-2326 - 101 E. MARLAND - HOBBS, NM 88240

ARDINAL
LABORATORIES

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
P.O. BOX 1613

HOBBS, NM 88240

FAX TO: (505) 393-4380
Receiving Date: 08/10/98

Reporting Date: 08/12/98

Sampling Date: 08/07/98

Sample Type: SOIL

Sample Condition; COOL & INTACT .
Sample Received By: BC

Analyzed By: BC

Project Name: SJU F230
Project Location: JAL

ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH Cl BENZENE TOLUENE  BENZENE XYLENES
(mg/Kg) (mafkg) (mg/Kg) (mg/Kg) (mg/Kg) {mg/g)
ANALYSIS DATE: 08/10/98 08/11/98 08/10/98 08/10/98 08/10/88 08/10/98
H3775-1 MW # 4 TD <10 2283 <D.002 <0.002 <0.002 <0.006
H3775-2 MW # 4 10° <10 223 <0.002 <0.002 <0.002 <0.006
H3775-3 MW # 4 20' <0 | 490 <0.002 <0.002 <0.602 <0.006
H3775-4 MW # 4 30° <10 1462 <0.002 <0.002 <0.002 <0,006
H3775-5 MW#440 <10 1337 <0.002 <0.002 <0.002 . <0.006
. (H3775-6 . NW#450. .. - <30 - | .1257 | -<0.002 <0.002 " <0.002. <0.006
H3775-7 MW # 4 60° 447 1195 <0.002 <0.002 <0.002 <0.006
H3775-8 MW # 4 70" <10 1498 <0.002 <0.002 <0.002 <0.006
| Quality Control _ ' 269 4209 T 0103 0.093 0.098 0.301
True Value QC ' ' 273 1319 0.100 ~ 0100 0.100 0.300
% Accurscy T 97.4 917 | . 103 927 98.4. 100
Relative Percent Difference - ‘ 6.1 4.4 12.6 : 59 - 25 1.8
METHODS: TRPHC-EPA 600/4-78-020, 418.1;CI-EPA 600/4-78-020 325.3 BTEX-EPA SW-846-8020

H3775-1.XLS

PLEASE NOTE: Llabllity and Damagss. Cardinal's liability and chent's exciusive remedy for any claim arising, whelher based in contract or lort, shall I_:a Ién:nitsd to the amouni paid b,_; client for analyses.
Al claims, including those for negligence and any other caose whaiscever shall be desmed walved unless madae in writing and received by Cardinal within thirty {30) df\yg after comple_uon ql he appl_lca_ble
service. In no event shali Cardinal be liabie for incidental or tial damages, inciuding, without fimitation, business interruptions, loss of use. or loss of profits incurred by client, its sul:_mdlanes,
afflliates or successors arising out of or relaled to the parfarmance of sarvices hareunder by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasans or otherwise.
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PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

/ N ARDI N AL PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

.

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRCNMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
P.O. BOX 1613
HOBBS, NM 88240
FAX TO: {505) 393-4380
Receiving Date: 08/10/98 Sampling Date: 08/10/98
Reporting Date: 08/13/98 Sample Type: GROUNDWATER
Project Number: NOT GIVEN - . . : ] _ . Sample Condition; COOL & INTACT
Project Name: MONITOR WELL # 4 Sample Received By. JS
Project Location: SOUTH JUSTIS F-230 Analyzed By: AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mg/L) (mg/L) (mg/L) (mg/L) (¢ mhos/cm) {mgCaCOxs/L})
ANALYSIS DATE: 08/13/98| 08/11/98| 08/11/98[ 08/11/98 08/11/98 08/11/98
H3776-1 MW #4 5252 480 340 68 18190 350
Quality Control NR 48.0 52.0 3.05 1402 NR
| True Value QC NR} . 50.0 £0.0 3.00 1413| NR}|
% Accuracy . - .+ -NRy - 88| 104 402] - © 092 - - NR
: Relatlve Percent leference ’ NR} - 42 38| 16 0.1 NR
g {METHODS:- o S '_ o ‘SM3500—Ca—D|3$OO-Mg E[ 8049]' C12001 { 3101 | -
oG .80, €O HCO; . pH  TDS
S(mgl) - (mgh). - (mglL). (mgl). (su)  (mgl)
ANALYSIS DATE: - ' 08/11/98| 08/11/98| 08/11/98| 08/11/98 08/11/98 08/11/98
H3776-1 MW 4 0641 159 0 '+ 439 6.69 13580
- |Quality Control : - 1209 48.92 112 221 7.00 NR
_{True Value QC' 1319 . 50.00 124 259 7.00 ) NR
"~ |% Accuracy . L 917 © o8| 901 . - 85| 100 NR
Relative Percent Dlﬁerence : 4.4 - 34 - - 0.6 23
[METHODS: ~ 8M4500-Ci-B]  375.4]  310.1]  310.1] 150.1 | 160.1]
P S
1Y
Date - )
PLmz Damages. Cardinal's liability and cliant's gxclusive flmodglf tor my claim arising, whather based in contract or tort, shalf ba limited 1o the amount paid by client for ;nalym.
neghgence and any ou\or cause wh shall ba d d waived unless made in writing and raceived by Cardinal within thirty (30} days alier completion ol the appli -
sarvice. In nh svard shall Cardinal be tiable tor incidaniat o ntial d including, withoul fimitation, business interruptions, 10ss of use, or Woss of profits incumred by thent, its subsidiaries,

amhms Of SUCCEss0rs arising oul of or ralated 1o the performance ol sawicas henunder by Cardinal. regardiess of whethar such claim is based upon any of the above-stated reasons of otherwise.



~

ARDINAL
LABORATORIES

Receiving Date: 08/10/98
Reporting Date: 08/13/98

Project Number: NOT GIVEN

PHONE (915) 673-7001

» 2111 BEECHWOOD + ABILENE, TX 78603

PHONE (505) 383-2326 -

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC

ATTN: BETH ALDRICH

P.O. BOX 1613
HOBBS, NM 88240

FAX TO: (505) 393-4380

Project Name: MONITOR WELL #4

Sampling Date: 08/10/98
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT

Sample Received By: JS

101 E. MARLAND + HOBBS, NM 88240

Project Location: SOUTH JUSTIS F-230 Analyzed By: BC
ETHYL - TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
{mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
ANALYSIS DATE: 08/10/98 08/10/98 08/10/98 08/10/98 08/10/98
H3776-1 MW #4 <1.0 0.033 <0.002 <0.007 <0.006
" [Quaiity Gontrol 208 0103 | 0093 | 0098 | 0301
True Value-QC 200-- |- 0.100 0.100- - D160 . 0.300 .
- 1% Recovery : 108 - 103: - 927 e84 - © 100
Relative Percent leference 1.2 126 5.4 2.5 1.4

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW846;.8020, 8260

Date

H3776-1.XLS

PLEASE NOTE: Liability and Damages. Cardinal's liability and cliant's sxclugiva ramedy lor any claim asising, whathar based in coniract or tort, shall be limited to Lhe amount paid by ciient lor analyses.
All claims, including those for negligence and any gther cause wh shall be d d waived unless made in writing and received by Cardinal within thirty (30) days after complelion of tha applicable
sarvice. In no svent shall Cardinal ba liable for incidental or consequential damages, including, without imitation, business interuptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiiates or successors arsing out of of relaled 101he pon‘ormancoo!somcnrmounderby(:nrdmﬂ regardiess of whether such claim is based upon any of the above-siated reasons or otharwiss.
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PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

.. N AR Dl N A L PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

P.O. BOX 1613

HOBBS, NM 88240

FAX TO: (505) 393-4380

Receiving Date: 08/10/98 Sampling Date: 0B/07/98
Reporting Date; 08/13/98 Sample Type: SOIL
Project Number; NOT GIVEN ' - Sample Condition: COOL & INTACT
Project Name: SOUTH JUSTIS F230 MONITOR WELL Sample Received By: BC
Project Location: NOT GIVEN Ansalyzed By: BC
ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH Cl BENZENE TOLUENE BENZENE XYLENES
: (mg/Kg)  (mg/Kg)  (mgg) (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE: 08/11/98 08/12/98 08/11/98 08/11/98 08/11/98 08/11/98
H3777-1 MW # 5 10 <10 71 <0.002 <0.002 <0.002 <0.006
H3777-2 MW #5 20 <10 186 <0.002 <0.002 <0.002 <0.006
H3777-3 MW # 5 30 <10 " 178 <0.002 <0.002 <0.002 <0.006
H3777-4 "MW #5 40 <10 134 <0.002 <0.002 <0.002 <0.006
H3777-5 MW # 5 50’ <10 . 88 <0.002 <0.002 <0.002 <0.006
CHH3TT-6 . - MW#560 .0 [ <101 o107 | -<0002 | <0002 .| .. <0002 <0.006
H3777-7 MW #5 70 <10 285 <0.002 <0.002 <0.002 <0.008
H3777-8 MW # 5 80’ : <10 874 <0.002 <0.002 <0002 | <0.006
T QuaityContol 0 - 27 [ 1200 0.004 D096 -~ 000 | 0308
~ [True value'QC - _ 278 1319 0.100 0.100 0.100 0.300
% Accuracy - 0 - Y 978 | 9t - 943 | 9586 100 _103
" |Relative Percent D!fferenoe : 81 4.4 1 9.0 - 3.0 , 1.8 23

METHODS: TRPHC-EPA 600/4-79-020, 418.1;CI-EPA 600/4-79-020 325.3 BTEX-EPA SW-846 8260

9’/&_/%/

" Date -

H37T77-1.XLS

PLEASE NOTE: Lisbility and Damages. Cardinal's liabitity and client's exclugive remedy for any claim arising, whether basad in coniract or tort, shall be limited lo the amouni paid by clienl for analyses.
Ak claims, including those lor negligence and any uﬂ'ler cause whatsoever shail be deemad waived unless made in writing and received by Cardinal within thirty {30) days aher completion of the applicable
senvice. In na event shall Cardinal be Kable for incidental or consequential da including. without limitation, business interruptions., loss of use, or loss of profits incurred by client, its subsidiaries, -
etfiliates of successnrs attsing out of or retated to tha parformance of sarvices turcunder by Cardinal, . ragardiess of whathar such claim it based upon any of the above-stated reasons or otherwise,




A ARDINAL
LABORATORIES

Receiving Date: 08/10/98
Reporting Date: 08/13/98
* Project Number: NOT GIVEN

Project Location: NOT GIVEN

PHONE (915) 673-7001 « 2111 BEECHWOQOD + ABILENE. TX 79603

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

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
P.O. BOX 1613

HOBBS, NM 88240
FAX TC: (505) 393-4380

Project Name: SOUTH JUSTIS F230 MONITOR WELL

Sampling Date: 08/07/98
Sample Type; GROUNDWATER
Sample Condition: COOL. & INTACT

Sample Received By: BC

Analyzed By: BC

ETHYL TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
{(mg/L) {mg/L) {mg/L) {mg/L) (mg/L)
ANALYSIS DATE: 08/10/98 08/10/88 08/10/98 08/10/98 08/10/98
H3777-9 MWH#S <10 <0.002 <0.002 <0.002 <(.006
' Quailty Gontrol _ 208 | 0103 | 0083 0.008 0301
True Value-QC - 200 20400 1. 0.100 - - 0.100 - -0.300
1% Recovery 7105 403 927 984 100
- |Relative Percent Difference 1.2 12.6 5.8 2.5 1.5

H3777-2.XLS

METHODS: TRPHC - EPA 600/7-79-020, 418.1, BTEX - EPA SW-846“8260

PLEASE NOTE: Liability snd Damages. Cardinal's kiabitity and cllent’s exclusive remady for any claim arising, whather based in contract or tort, shall be limited o the amount paid by client for Bna?ysas.
All claims, inciuding those for negligencs and any other cause whatsoaver shalt bs deemed walved unless made in writing and recsived by Cardinal within thirty (30} days after pla i o_l the pp icai
service. in no event shall Cardinal be Kable for incidental or consequential damages, including, withoul limitation, busi interruptions, loss of use, or loss of prolits incusred by clien, its subsidiaries,
atiiliales or successors arising out of or related 1o the performance of sanvices harsunder by Cardinal, regardiess of whether such ciaim is basad upon any ol tha aboveé-stated reasons or otherwise.




PHONE (815) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

L & AR DI NAL PHONE (505) 393-2326 » 101 E. MARLAND - HOBBS, NM 88240

N

PLEHQW’F;ML@M Damages. Cardinal's liability and client's sxclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount pmdby clienl for ana:lyag.s._
All claims, including those for negligence and-any other cause whatsoever shall be deemed waived unless mads in writing and received by Cardinal within thirty (30} d§y§ atter comp : of the applical
service. In no event shall Cardinat be liable for incidental or conssquential damages, including, without jon, business intemuptions, loss of use, or loss of profits incurred by client, its sul?sldlaﬂas.
affiliates or siccessors arising out of of refated to the performance of sarvices hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.

LABORATORIES
“ ANALYTICAL RESULTS FEOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
I . ATTN: BETH ALDRICH
P.O. BOX 1613
HOBBS, NM 88240
FAX TO: (505) 393-4380
I Receiving Date; 08/10/98 Sampling Date: 08/07/98
Reporting Date: 08/13/98 Sample Type: GROUNDWATER
_Project Number: NOT GIVEN . o _ . Sample Condition: COOL & INTACT
I Project Name: SOUTH JUSTIS F230 MONITOR WELL Sample Received By: BC
Project Location: NOT GIVEN Analyzed By. AH
I Na Ca Mg ¥ Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mgil) (mgfl) (mg/L) {mg/L} (umhos/cm) (mgCaCO4/l)
I ANALYSIS DATE: 08/13/98] 08M11/98| 08/11/98| 08/11/98 08/11/98 08/11/98
H3777-9 MW #5 850 264 127 19 5740 164
l Quality Control NR 48.0 52.0 3.05 1402 NR
{True Value QC L . NR! 560.0 5000 . 3.00 1413 .. NR|
- - 1% Accuracy S - N NR 98 104 © 102| - . 99.2 - -~ NR
l Relative Percent Difference NR 42 38 1.6 0.1 NR
' |[METHODS: , T SM3500-Ca-D B500-Mg E} 8049] 120.1] 3101]
I_ _ Cf 804 . CO; HCOs. . pH - . TDS.
- . (mgfL.) {mg/L) - (mgfl) . (mgll). (s - (mg/L})
l ANALYSIS DATE: 08/11/98| 08/11/98( 08/11/08| 08/11/98 08/11/98| 08/11/98
H3777-9 MW #5 1950 138 0 200 7.14 3750
l Quality Control ) .. 1209 4892 . 112 . 2211. .. 7.00 . . NR
True Value QC . i 5 ] - 1318 50.00 124 2269 .0 7001 - NR|.
. |% Accuracy _ _ 97| o8]  90f 85 100 NR
" |Relative Percent Difference - 4.4 3.1 - - 0.6 - 23
l [METHODS: SM4500-CI-B]  375.4]  310.4]  310.1] 150.1 | 160.1]
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PHONE (915) 673-7001 - 2111 BEECHWOOD « ABILENE, TX 79603

‘.._,\ AR DI N AL PHONE (505) 303-2326 » 101 E. MARLAND + HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:
Receiving Date: 08/11/98 _ : Sampling Date: 08/11/98 _
Reporting Date: 08/13/98 - Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: SJU WIMBERLY Sample Received By: AW
Project Location: NOT GIVEN Analyzed By: AH
cr TDS  Conductivity
LAB NUMBER SAMPLE ID (mg/L) (mglL) (uSfom)
ANALYSIS DATE _ 08/11/98 | 08/12/98 08/11/98
H3780-1 TEST HOLE #1 29600 58260 61900
';. Q,Qa!ity._Controi-;- A I - 1209 - S NR- 1 :  1402 .
True Value QC 1319 NR 1413 .
% Accuracy - e 817 " NR J - 892
" Relative Percemt Difference = 44 ] 23 ' 01
[ METHODS:  EPA 600/4-79-020 __ SM4500-CLB | 1601 | 1201 |
Uiy
Date v

H3780-2.XLS

PLEASE NOTE: Llability and Damages. Cardinal's kiability and client's exclusive remady for any claim anising. whethar based in contract of tort, sha_ll be lil_'nited to the amount paid_ w ciient for an?_lysgls.
All claims, including ihase for negligance and any other cause whatsoever hall ba dsemed waived unlsss made in writing and raceived by Cardinal within thinty {30) days alter 0 of the app
service. In no svent shalt Cardinal be liable for incidental or consetuential damages. including, withoul imitation, business interruptions, loss of use, of loss of profits incurred by clienl, its subsidiaries,
alfiliates or successora arising out of of related 1o the performance of sarvicea hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons of ctharwise,




PHONE (815) 673-7001 + 2111 BEECHWOOD » ABILENE, TX 79603
PHONE ({505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

D ARDINAL
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 08/11/98 Sampling Date: 08/11/98
Reporting Date: 08/13/98 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL. & INTACT
Project Name: S3U WIMBERLY Sample Received By: AH
Project Location: NOT GIVEN Analyzed By: BC
ETHYL TOTAL
LAB NO. SAMPLE D TPH BENZENE TOLUENE  BENZENE XYLENES
(mg/L) (mg/L) (mgnL) (mg/L) (mg/L}

ANALYSIS DATE: 08/11/98 08/11/98 08/11/98 08/11/98 08/11/98
H3780-1 TEST HOLE #1 <1.0 0.044 0.004 <0.002 0.009
Quality Controt 207 . 0.004 . 0.086 | 0.1 .1 0.308
True Value QC 200 041 01 0.1 0.3

- 1% Recovery 4. 104 943 - 956 - 100 103, |
Relative Percent leference | 0.1 ) 3 1.8 - 23

METHODS: TRPHC - EPA 600/7-78-020, 418.1; BTEX - EPA SW846-8020, 8260

?//:3/_97

Date

-H3780-1.XLS

PLEASE NOTE: Llabuity and Damages. Cardinal's liability and cliant's exclusive remody lor any claim arising, whether based in contract or tant, shall be limited 1o e amoun paid by client jor analyses,
- Allclaims, including those for negligance and any othar cause wh sha¥f be d d wawod unlegs made in writing and received by Cardinal within thifty (30) days afier complation of tha applicable
s4Ivice. n no event shall Cardinal bae liable for incidental or consequerlial damages, i ), withoul limitation, business interruptions, loas of use, or loss of profils incumed by client, its subsidiaries,
affiliales or succassors arising out of or rlaled 1o the part ol services h o by cwinnl regardiess of whether such ciaim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603
PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

A, ARDINAL
LABORATORIES

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
703 W. CLINTON SUITE 103
HOBBS, NM 88240
FAX TO: (505) 393-4380
Receiving Date: 08/12/38
Reporting Date:08/13/98
Project Number: NOT GIVEN
Project Name: SOUTH JUSTIS F-230 UNIT IDA W.
Project Lacation: NOT GIVEN

Sampling Date; 08/12/98

Sample Type:: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: BC

Analyzed By: AH/GP

DS cl
LAB NUMBER SAMPLE ID (mg/L) (mg/L)
ANALYSIS DATE: 08/13/98 08/12/98

[ H3787-1 - MWH#7 13496 | 5015
Quality Control . - | NR 4208

“TrueValueQC - | " 'NR 1319
% Recovery , ‘NR 91.7
Relative Percent Difference 23 o 44

[ METHODS: EPA 600/4-79-02 [ 160.1 | 3253 |
Y5

Date.

H3787-1.XL.8

PLEASE NOTE: Lisbility and Damages. Cardinat's liability and cliant's exciusive remedy for any claim arising, whether based in contract or tort, shali bs limited 1o tha amount paid by client for analyses.
All ctaims, including thosa for negiigance and any other cause shall ba d d waived unless mads in writing and received by Cardinal within thity {30) days aher completion o_f the apﬁpm
servica. In no event shall Cardinal be liable for incidental or consequential damages, including, without imitation, business intesruptions, Joss of use, of loss of profils incurved by client. 8 sul?summa.
affiiales or BUCCBEEDrS anising oul of or relaied 1o the parformance of services hereunder by Cardinal, ragardiess of whether such claim is based upon any of the abova-stated reasons or olherwise.




PHONE (915) 673-7001 » 2111 BERCHWOOD - ABILENE, TX 79803

AR Dl NAL PHONE (505) 383-2326 + 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 W. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 363-4380

Receiving Date: 08/12/98 Sampling Date: 08/12/98

Reporting Date: 08/13/98 Sample Type: GROUNDWATER

Project Number: NOT GIVEN ’ Sample Condition: COOL, & INTACT

Project Name: SOUTH JUSTIS F-230 UNIT IDAW. Sample Received By: BC

Project Location: NOT GIVEN Analyzed By: BC

ETHYL TOTAL
LAB NO. {SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

ANALYSIS DATE: 08/13/98 08/12/98 08/12/98 08/12/98 08/12/98

H3787-1 MW #7 487 0.013 0.002 <0.002 <0.008
_|QualityControl .. - .. . |. .200 0088 .. ( .. 008 | - 0092..| .0281. |

True Value QC : - 200 0.100 0100 - | 0.100 0.300 -
. |% Recovery - .| 100 . . 882 - 88,5 . 916 .. - 937

‘Relative Percent’ Dafference o . 2867 0 69 . 80 | 94 | - 98

METHODS: TRPHC - EPA 600/7-78-020, 418.1; BTEX - EPA SW846-8020, 8260

3%

Date

H3787-2.XLS -

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive ramedy for any claim arising, whather based in contract or lont, shail be limited to ihe amouni paid by client jor analyses.

All claims, including thoss lor negligence and any othar cause whatsoaver shall be desmad waived untass made in writing and received by Cardinal within thirty (30) days after complelion of the appiicable
. service. In no evant shall Cardinal ba liable for incidental or consequential damages. including. without limilation, business interruptions, loss of use, or loss of profils incurred by client, its subsidiaries,

alfiliates or successors arising out of or related 1o the performance of services heraunder by Glmlml regardiess of whether such claim is based upon any of the above-siaied reasons or olharwise.
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A. ARDINAL
LABORATORIES

Receiving Date: 08/25/98

Reporting Date: 09/01/98

Project Number: 17

Project Name: IDA WIMBERLY PIT
Project Location. SOUTH JUSTIS

PHONE (915) 673-7001 - 2411 BEECHWOCD - ABILENE, TX 79603

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

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS,INC.
ATTN: DEE WHATLEY
703 E. CLINTON , SUITE 103
HOBBS, NM 88240

FAX TO: (505) 393-43838

Sampling Date: 08/25/98

Sample Type: GROUNDWATER
Sample Condition: COOL AND INTACT
Sample Received By: AH

Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mg/L) {mga/L) {mg/.) (mg/L) (umhos/cm) (mgCaCOa/L)
ANALYSIS DATE: 08/31/98] 08/26/98( 08/26/98| 08/26/98 08/26/98 08/26/98
H3812-1 MW #1 850 317 112 8.8 6273 204
H3812-2 MW #2 1202 476 214 423 19010 448
H3812-3 MW #3 2229 360 187 31.7 13960 455
H38124 MW #4 3921 472 248 50.5 21750 708
H3812-5 MW #5 ) 1084 320 153 10.0 7877 159
H38126.- . MW#6 - 11289 21201 . . -1239 - 10| 68740|. 180
H3812-7 MW #7 1763 460| 175 25.0 11910 236
Quality Control 48 52 3.05 -~ 1402]. NR|
|Trie Valie @C ~ NR| - 50 . 80 3 1413 NR|
% Accuracy ) NR}- 96 104 102 . 992 NR|
'|Relative Percent Difference ~ NR 421 0 38| .18 o1 . NR|
METHODS: - "~ 8M3500-Ca-DRE500-Mg E|. B049 120.1 310.1]
crr 504 COs HCO3 pH TDS
(mg/l)  (mg/L) (mgl) (mgl) {s.u) (mgfl)
ANALYSIS DATE: . 08/26/98| 08/26/98| . 08/26/98| 08/26/98| (08/26/98 08/26/98|.
. |H3812-1 - MW #1 - 1838 - 305 © - 0| | .249( . 6.384| - 4380
|H3812-2 MW #2° 273 . 428 - 0. . 547 .- 6.303 - 12240
H3812-3 MW #3 4124 279 -0 + 556 6.402 - 8840
H3812-4 MW #4 €910 335| 0 864 6.64 13960
H3812-5 MW #5 2396 274 0 195 7.216 5430
H3812-6 MW #6- 24186 750 0 2201 6.820 58260
H3812-7 . = MW#7 3288 . 832 0 288 . 7.326 . 8170].
Quality Control 1209 48.92 112 221 6.979 NR
|True Value QC 1319 50.00 124 259 7.000 NR
% Accuracy 9.7 97.8 90.3 - 85,41 . 100 NR
Relative Percent Difference 44 31 - - 01 23|
METHODS: SM4500-CI-B 375.4 310.1 3101 150.1 160.1
N/9¢
Chemis Date -

PLE i nd Damages. Cardinal‘s liability and client's exclusive remedy for any claim arising, whather based in contract or fort, shail be limited to the amount paid by client for analyses.
All cm%mwfor negligence and any other Gause whatsoever shall be deemed waived unless mada in writing and received by Cardinal within thirty (30) days atter completion of the appficable
samice. In oo event shall Cardinal be liable tor ingidental or consaquantial damages, including, without limitation. business interruplions. toss of use, or loss of profils incurred by client, its subsidiaries,
atfilistas or successors arising out of or related 1o the pertormance of services hersunder by Cardinal, regardless of whether such claim is based upen any of the above-staled reasons or otherwise.



L

PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 768603

AR D i NA L PHONE (505) 393-2326 - 101 E. MARLAND + HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS,INC.
ATTN: DEE WHATLEY

703 E. CLINTON , SUITE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 08/25/98 Sampling Date: 08/25/98
Reporting Date: 09/01/98 Sample Type: GROUNDWATER
Project Number: 17 ' ' o Samiple Condition: COOL AND INTACT -
Project Name: IDA WIMBERLY PIT Sample Received By: AH
Project Location: SOUTH JUSTIS Analyzed By: BC
ETHYL TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
(mg/kg)  (mglkg) (mgfkg) (mg/kg) (mg/kg)
ANALYSIS DATE: 08/28/98 08/25/98 08/25/98 08/25/98 08/25/98
H3812-1 MW #1 42.9 <0.002 <0.002 <0.002 <0.006
H3812-2 MWV #2 14.0 <0.002 <0.002 <0.002 <0.008
H3812-3 MW #3 : 246 0.602 <0.002 <0.002 <0.006
. |H3812-4 . MW ¥4 ‘ 118 0.046 <0.002 . 0.012 <0.006
-|H3812-5° -MwW# - [ 110 <Q.002° .| <0002 . <0002 i <0.006"
H3812-6 MWi# 6.8 0.007 <0.002 - <0.002 <0.006
H3812-7 .. MW#7 - S 741 0.003 <0002 | . <0.002 . <0.006 .
| Quality Contro! ' 158 0.106 0.102 - 0.098 . 0.297
- {TrueValueQC - o 150 - 01 L 01 01 -} 03
[% Recovery ‘ o 105 106 | 102 T 981 "99.0
Relative Percent Difference 1.1 0.5 2.0 04 0.4

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW846:8020, 8260

éowﬂw/ Lot s
/ |

Chemist ©) Date

H3812-2.XLS

PLEASE NOTE: Llability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether basad in contract of torl, shall be limited 10 the amount paid by client for analysas.
Al claims, including those for nagligance and any other cause wh shal be d ¢ waived uniess made in wriling and received by Cardinal within thirty (30) days after complation of the applicable.

_ alfiliates or succassors arising out of or related to the performance of services hersunder by Cardinal, regasdiess of whether such claim is based upen any of the above-statad reasons of othorwise.

sarvice. in no event shall Cardinal be liable for incidental or consaquential damages, incluging, without limitation, business interruptions, loss of use, or loss of prolits incurred by client, e subaidiaries,
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Work Plan
Vadose Zone Remediation
Ida Wimberly Pit
ARCO Permian

Purpose

The purpose of this Work Plan is to cause the closure of the abandoned pit located at the
Ida Wimberly lease in a manner that wili protect the population, environment and
groundwater of the area surrounding the subject location. The Ida Wimberly lease is
located at the ARCO Permian (ARCQ) South Justis Unit F-230 in Unit C, Section 25,
T258S, R37E, Lea County, New Mexico.

Background

In October 1997, ARCO secured the services of Safety and Environmental Solutions, Inc.
to complete all necessary sampling and testing of the area covered by the abandoned pit
located at the Ida Wimberly lease. ARCO owns the surface rights to Section 25 as well
as part of the adjacent sections. ARCO owns the mineral rights in the NW 1/4 and the
SW 1/4 NE 1/4. The remaining portion of the NE 1/4 are state mineral rights. The
mineral rights of the south half of Section 25 are federal. ARCO controls the traffic on
the surface of the property and also controls the disposition of the ground water under
this property. (See Exhibit A- South Justis Unit Plat)

In the initial investigation, a borehole was drilled at the bottom of the pit area. The field
analytical results indicated an elevated level of Total Petroleum Hydrocarbons (TPH).
Knowledge of process indicates that the material in this area would be exempt oil field
waste. Based upon this information, a work plan for installation of monitor wells to
delineate contamination was developed. This information was reported to the New
Mexico Oil Conservation Division in the report dated November 6, 1997, ARCO
Permian Work Plan Investigation of Possible Groundwater Impact, Section 25
Township 258 Range 37 E, Lea County, New Mexico.

Upon approval of the work plan, three monitor wells were installed. The results revealed
elevated levels of Chlorides and Total Dissolved Solids (TDS). This information was
submitted to the New Mexico Oil Conservation Division in a report dated December
1997, ARCO Permian Installation of Monitor Wells and Investigative Results, Section
25 Township 258 Range 37 E, Lea County, New Mexico.

After review of these results, further delineation was deemed necessary. The installation
of additional monitor wells was proposed and submitted to the New Mexico Oil
Conservation Division in a report dated April 28, 1998, ARCO Permian Amended Work
Plan Investigation of Possible Groundwater Impact, Section 25 Township 258 Range
37 E, Lea County, New Mexico. The results from this phase of the investigation are
submitted under separate cover.

Shallow protectable groundwater in the area is scarce. There are two water wells within a
one-mile radius of the pit. The water from these wells is currently used for livestock.



This pit has not been used since before 1991 when ARCO acquired the lease. During this
time, the hydrocarbon has not migrated beyond the pit boundaries. It is reasonable to
presume that the hydrocarbon will not migrate in the future.

Method

ARCO proposes to cause the closure of this pit by installing an impermeable liner at the
bottom of the existing excavation to shield the soils left in place from contact with any
surface water. The liner will be covered with new clean soil to the grade of the
surrounding property

Source Removal

ARCO proposes to leave the source contamination in the subject pit area in place and
limit the public exposure to this area through normal security measures in place at the
lease. A liner will be installed to isolate the contaminated soils from influence from the
surface. Any movement in the groundwater contamination will be monitored by ARCO
as set out below.

Liner System

The bottom of the existing excavation will be prepared in such a manner that will provide
a smooth surface for the liner to rest upon. The liner will be made of 20 mil polyethylene
plastic with seams, if any, bound together with heat or adhesive methods in such a
manner to prevent leakage or separation of the liner.

The liner will be installed at the bottom of the excavation and new clean soil will be
back-filled over the liner to grade. This liner system will effectively encapsulate the
stabilized source matenal and prevent the material from coming in contact with any
surface moisture. The liner will extend past the horizontal extent of the contamination
and form an umbrella, which will protect the stabilized material and the soil left in place
from surface moisture.

Groundwater Monitoring Program

ARCO agrees to sample existing groundwater monitor wells 2, 3, and 4 quarterly for a
period of 18 months. Samples from these three monitor wells will be analyzed based
upon initial analytical results. The initial samples will be analyzed for TPH, BTEX,
Chlorides, major Cations and Anions, and Total Dissolved Solids with results filed with
the NMOCD Santa Fe and Hobbs District offices. The quarterly samples will be
analyzed for only contaminates identified in the initial sampling.

In the event, the hydrocarbon contamination is found to have migrated outside of the pit
area, an appropriate plan for plume investigation and remediation will be developed at
that time.
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Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230
L Background

IL

In October 1997 Arco Permian secured the services of Safety and Environmental
Solutions, Inc. (SESI) to determine the vertical and horizontal extent of the abandoned pit
site on the specified location. A work plan was formulated to drill three monitor wells
around the pit area for definition of the extent of the pit area and to provide initial
indications of the extent of any groundwater contamination. Upon completion of these
wells, it was determined that the water showed elevated Chlorides and Total Dissolved
Solids (TDS). Further delineation was required to determine the extent of elevated
Chlorides and TDS levels. To this end, a new Work Plan was formulated to drill up to
four additional monitor wells.

Work Performed

Four additional monitor wells were drilled at the Arco Permian South Justis Unit F-230
located in Unit C, Section 25, T25S, R37E, Lea County, NM according to the Approved
Work Plan (GW-202 Pit Closure). SESI contracted Atkins Engineering of Roswell, NM
to drill these wells on August 7 to August 12, 1998. Cardinal Laboratories of Hobbs, NM
was also contracted to perform the laboratory analytical testing required for this project.

SESI sampled the first two additional monitor well hole soils (MW #4 & MW #5) at
intervals of ten (10”) feet using SOPs found in Environmental Protection Agency, 1984,
Characterization of Hazardous Waste Site - A Methods Manual: Vol IL Field testing
was performed on these soil samples for TPH, BTEX and Chilorides. The composite soil
samples along with Chain of Custody were then delivered to the laboratory for
confirmatory testing. The composite samples were analyzed for Total Petroleum
Hydrocarbons (EPA Method 418.1), BTEX (EPA Method 8020) and Chlorides (EPA
Method 600/4-79-020). The results of the BTEX, TPH and Chiorides were compared to
the regulatory limits found in “Guidelines for Remediation of Leaks, Spills and
Releases” New Mexico Oil Conservation Division - August 13, 1993,



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230

Well #4

Monitor Wetl #4 was drilled between Monitor Wells #2 and #3, upgradient of MW #3 on
the south berm of the pit area with to a total depth of 80°.

A summary of the laboratory analyses of the soil samples for the well borehole is
presented in the following table in black text; the laboratory analysis of the groundwater
sample for the well borehole is presented in the following table in blue text:

The groundwater sampled at total depth (80”) on Monitor Well #4, in addition to testing
as shown above, was tested for Cations, Anions and Total Dissolved Solids (TDS). These

results indicated no elevated levels except on Chiorides and TDS. (See Attached
Analytical Results)




\ |

Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230
Well #5

Monitor Well #5 was drilled northwest of Well #1 north of the pit area with total depth of
80°.

A summary of the laboratory analyses of the soil samples for the well borehole is
presented in the following table in black text; the laboratory analysis of the groundwater
sample for the well borehole is presented in the following table in blue text:

The groundwater sampled at total depth (80) on Monitor Well #5, in addition to testing
as shown above, was tested for Cations, Anions and Total Dissolved Solids (TDS). These
results indicated no elevated levels except on Chlorides and TDS. (See Attached
Analytical Results)



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230
Well #6

Monitor Well #6 was drilled southeast of Monitor Wells #3 and #4, approximately 50 feet
down-gradient of an existing produced water line, to a total depth of 80°. Testing was
performed on the groundwater sampled at total depth (80°) only.

A summary of the laboratory analysis of the groundwater sample for the well borehole is
presented in the following table in blue text:

Well #7

Monitor Well #7 was drilled southwest of Monitor Wells #6 to a total depth of 75°.
Testing was performed on the groundwater sampled at total depth (75) only.

A summary of the laboratory analyses of the groundwater sample for the well borehole is
presented in the following table in blue text:

o - eetasns

HOI. Monitor Well Testing

Initial water sampling from each of the four wells was performed on August 25, 1998
according to SW- 846 methods and transported under Chain of Custody to the laboratory
for analysis. The water samples were analyzed for BTEX (EPA Method 8020, 5030) as
well as NMWOQAC testing (Methods 625, 600/4-79-020, -206.2, -272.1,-213.1,-208.1, -
218.1,-239.1,-245.1,-270.2, 600/4-78-020,-202.1,-220.1,-236.1,-243.1,-249.1,-289.1,
600/4-91-010,-212.1,-219.1,-246.1, SM4500-CIl-B, 375.4, 310.1, 150.1, 160.1, 120.1,
8049, 3500-Mg E, SM3500-Ca-D). (See Analytical Reports attached)



Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230

On August 25, 1998, the groundwater in all seven monitor wells were sampled again
according to SW - 846 methods and transported under Chain of Custody to the laboratory
for analysis. The water was analyzed for TPH, BTEX and major cations, anions, and
TDS.

The resuits indicated high levels of Chlorides and TDS in all wells. The TPH in all wells
was very low. Monitor well # 4 exhibited small amounts of Benzene and Ethyl Benzene
and Monitor well # 7 exhibited a small amount of Benzene. Monitor well # 6 exhibits
extremely high levels of Chlorides and TDS. These levels are 5.8 and 6.5 times higher
than Monitor well # 3 which is only 55' upgradient. The uncharacteristically high levels of
Chlorides and TDS may indicate another source of contamination other than the subject
site. There is a saltwater disposal line that is located between Monitor well #3 and
Monitor well #6. (See Monitor Welis Analytical Results - August 25, 1998 Diagram)

A summary of the laboratory analyses of the groundwater samples for all seven monitor
wells is presented in the following table. The results that are in excess of NMWQCC
Standards are presented in red text:




Additional Monitor Well Installation & Investigation Results Arco Permian
August 1998 South Justis Unit F-230
IV.  Conclusions

The gradient of the water table is established to be relatively flat but sloping slightly from
the Northwest to the Southeast. The entire group of monitor well exhibits high levels of
Chiorides and TDS indicates that the water in the whole area is not of very high quality.
The horizontal extent of the contamination plume that results from the subject pit area
appears to extend downgradient to monitor wells # 6 and #7. However, the extremely
high levels of contaminants in well # 6 appears to indicate an additional source of
contamination between well # 3 and well #6. It is our opinion that the completion of this
phase of the plume investigation has satisfactorily delineated the plume caused by the
subject pit.

Figures and Appendices
Figures:

Figure 1: Vicinity Map

Figure 2: South Justis Unit Plat

Figure 3: Survey Plat

Figure 4; Driller’s Log

Figure 5: Monitor Wells Analytical Results - August 25, 1998 Diagram
Figure 6: Water Contour and Flow Plan

Appendices:

Appendix 1:  Monitor Well #4 Chain of Custody and Analytical Results
Appendix 2:  Monitor Well #5 Chain of Custody and Analytical Results
Appendix 3:  Monitor Well #6 Chain of Custody and Analytical Results
Appendix 4:  Monitor Well #7 Chain of Custody and Analytical Resuits
Appendix 5:  All Monitor Wells Groundwater Chain of Custody and Analytical Results
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1/4 COR
l 23 24‘ USGLD 24 UseLo
BC "1913” BC "19:3
SBY'S9'W 2640.2° BASIS OF BEARING USGLO PLAT
£
l :
DETAIL NOT
l TO SCALE
MONITOR WELL #1 MONITOR WELL #5
742" FNL 1406° FWL 693" FNL 1277 FWL
TOP CONG. BASE 3064 .72' TOP CONC. BASE 3064 .36°
N/SIDE TOP 27 PYC 3066.98" N/SIDE TGP 27 PVC 3066.56"
MONITOR WELL #2 MONITOR WELL #6
973’ FNL 1497 FWL 10177 FNL 1526° FWL
TOP CONC. BASE 3063.62" TCP CONC. BASE I063.14°
N/SIDE TOP 2" PVYC  3066.21° N/SIDE TOP 2® PYC  3065.33°
MONITOR WELL #3 MONITOR WELL #7
981" FNL 1420° FWL 1056 FNL 1436 FWL
TOP CONC. BASE 3063.41° TOP CONC. BASE 3062.43°
N/SIDE TOP 27 PVC 3065.92° N/SIDE TOP 2" PVC 3064 .64°
MONITOR WELL #4
TR e P 500 0 500 1000 FEET
TOP CONC. BASE 3065.64° CECEome N} —
N/SIDE TOP 2° PYC  30687.93° Scale: 1" =500"
“\\\\\\\vu\““ N
\h - Eip Jin, SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
| HEREBY c&m«?‘ AT"1 GD%%:A ED AND AM
RESPONSIBLE FOR m® SUEMWQ , SURVEY 1S
TRUE AND CORREGF OWLEDGE ELEVATIONS AND TIES ON ARCO PERMIAN
AND BELIEF, AND ’THAT AND T MEET MONITOR WELLS #1, #2, #3, #4. #5, #6 AND #7,
THE MINIMUM STANBA@D’,S i 1 ING INQflgw MEXICQO. IN SECTION 25,
Zit TOWNSHIP 25 SOUTH,
A gJ— RANGE 37 EAST, N.M.P .M.,
4 /@‘?‘7 8 LEA COUNTY, NEW MEX1C0
roNaLD J. $iDsonN, Nlhl %T(u\(\’\-sﬂb 3239
GARY G. EIDSON N.M. P.SITaww¥"no 12641 Survey Date: 8/19/98 Sheet 1 of 1 Sheets
JOHN W. WEST ENGINEERING COMPANY W.0. Number: 98—11-1164 Drown By: D.McCARLEY . .
CONSULTING ENGINEERS & SURVEYORS — HOBBS, NEW MEXICO Date: 8/24/98 TSAFETY SESI1164 lscq[e':1"=500'
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Atiins Engineering Associates, Inc| | 0G OF BORING South Justice FT 30 MW #4

048-17-1898

‘Roswell, New Mexico 88202 (Page 1 0f2)
ARCO 0il Co. - o R S milos E.of
--Jal:New.Mexico *© . - { Date - : 8-7-56/8-10-88 . Site Location ~ rSmilesE.ofJal
o ' Drill Start :'11:45 AM. 8-7-98 Auger Type : Hollow Stem
Drill End 1 10:00 AM. 8-10-88 Logged By : Mort Bates
ntact: . ) .
Contact: Mr. Bob ﬁ_\uen Baoring Location : 8. Bank of Pit
Job #98280.20
Well: MW #4
' [s] .
Depth E " 2 ) - Elev.: | -
in a . DESCR ON — . L o
oot | 218 |.E. Rt 34" x 4" X §' Metal Well Cover |
Tlo o) el : . Y o S
0 _ : L
A Siity Clay wiCaliche, Tan, Loose, Dry -
- CL . R A
5 -/
BBoa | Caliche, Tan, Firm, bry - als
oL T ' o ' b
- e ‘ At
10 1 e 1k
£l ik
$Pos . F
i |
15 Bt
_n o. --
£ o Sandy Cailiche, Tan, Firm, Dry
20 £ 7a ’.'.
J Sand, Tan, Soft, Dry . = Grout

* 1 2" Sch. 40 PVC Casing

Sand, Red, Firm, Dry

Sitty Sandy Clay, Red, Soft, Dry

Sitty Sand w/small Gravel, Reddish-Tan, Stiff, Damp




whrrenh AR arcalrriee-4 o

04-17-1004

7 P.0.Box 3156
Roswell, New Mexico 88202

Atkins Engineering Associates, Inc.

LOG OF BORING South Justice FT 30 MW #4 ~

{Page 2 of 2)

<. ARCO QiiCa.
- Jal, New Mexico

Date
Drill Start

Contact: Mr. Bob Allen

Drill End

Job #96280.20 -

Boring Location

- :8-7:98/8-10-98 . " Site Lotation -+, :5miles E. of Jal - -
111:45 AM. 8-7-98 Auger Type . :Hollow Stern
:10:00 AM. 8-10-96 Logged By : Mort Bates
: 5. Bank of Pit ‘ o :

‘Well: MW #4
O ’ -
Depth § | g- ‘ , g Ele.v.,.
Gn |28 g : DESCRIPTION . . '
Tfeet | E | A & Do- P '
@3] e N . 1.
45 T R ] .
111 sm It
50 1 ] E‘ L
:f_ L] - ) '-,._.—'G'rgl.‘l’t'
4 Sitty Clayey Sand w/Gravel, Tan, Loose, damp
i % :
3 i {712 Sch. 40 PVC Casing
4 S I o & o7 EER
Kt V1Y =2 Bentonite seat
60 4| A
Tt smile] b
17 o
Cemented Sandy Gravel, Tan, Firm, Wet to Saturated - "1'-;
wL@ 701 —¥{-:H'-1—8/16" Sand Pack
~[H4—2" 020 Sch. 40 PVC Screen
Bk
TD=80f
i Below 80 - Clay, Red, Firm, Saturated
%0 _




c:\mtech4B\arco\mw-5.bor

DB-18-1998

Atkins Engineeing Associates: In% | 0G OF BORING South Justice FT 30 MW #5

Roswell, New Mexico 85202

(Page 10f2)

ARCO OilCo. -
- Jal, New Mexico | Pale
X ) - Drill Start

Contact: Mr. Bob Allen Orill End

Boring Location

181188 . ‘Site Localion: - 16 miles E; & 2 miles §. of
DI0MSAM. Auger Type " :Hollow Stem
:6:00 PM. Logged By : Mort Bates
: N.W. of Pit, N. of Road ' ‘ -

1" feet |

" Job #98280.20

Depth
in

. DESCRIPTION ..~

Well: MV #5
Eilev.:

T .i'_i{x.-t'.’_;S'WtaiWeﬁebverﬂ L

GRAPHIC
USCS
Samples

1 . | sitty Clay wiCaliche, Tan, Loose, Dry

OL "

DN

gla

“Sitty Caliche, Tan, Loose, Dry -

N\

cL

1 1] sity catiche Cay wiGravel, Tan, Loose, Dry

Caliche, White, Loose, Dry

&

LESSLES W)
R

o
H

B
A

T
Fa
©

"] [ T-Grout

-] 42" sch. 40 PVC Casing

- .| Sitty Glayey Sand, Pink, Loose, Dry

Sitty Clayey Sand wismal Caliche, Pink, Loose, Dry

Silty Clayey Sand witrace of Caliche, Tan, Loose, Dry




Atkins. Engineering Associates, Inc.

Roswell, New Mexico 88202

P.O. Box 3156 . LOG OF BORING South Justice FT 30 MW #5

(Page 2 of 2)

ARCO Oil Ca.

- Jol, NewMexico - - . - | Date..
Dril) Sta

Contact: Mr. Bob Allen Drilf End

=»§-1 1-88
105 AM.
:16:00 PM,

Sitelocation - . :5mikesE. & 2 miles S. of |
Auger Type - : Hollow Stem
Logged By : Mort Bates.

Boring Location  : N.W. of Pit, N. of Road

2] feet

c:\mtech4Blarco\mw-5.bor

08-18-1608

Job #98280.20

Depth
Cin

 DESCRIPTION

uscs
| Samples

FA

| siity Clayey Sand wiGravei, Tan, Loose, Dry

_E-_a | GM Cemented Silty Sandy Gravel, Tan, Firm, Dry
T rlam Cemented Sandy Gravel, Tan, Hard, Dry
k wLe7os.

H Sandy Gravel, Tan, Soft, Saturated

75 1% AGwW

. Welt: MW #5
Elev.:

— 2" Sch. 40 PVC Casing

-2 Bentonite Séal

._.]\ )
.‘.1\_ 1“. _11.7_ .” r

786" Sand Pack

-2+ 020 Sch. 40 PVC Screen

o™ TD=801.

Below 80 ft. - Clayey Sand, Red, Firm, Saturated




Atkins Engineering Associates, inc.

P.O. Box 3156
Roswell, New Mexico 88202

'LOG OF BORING South Justice FT 30 MW #6

¢\mtech4farco\mw-8.bor

08-18-1998

& QO
)
LTO

)

(Page 10of2)
ARCO Qif Co. . . T
Jal, New Mexico _ Date . - 18-11-98. -Site Location .. - :5 miles E. & 2 miles §. of yal
: Drilt Stant (T20AM, Auger Type : Hollow Stem
Contact: Mr. Bob Allen Dell End F14SPM. Logged By + Mort Bates
Boring Location : S.E. of Pit . o
Job #98280.20 . .
Well: MW #6
[&] .
oepn | | | 2 _ . - Blew: L
in a1 2 - DESCRIPTION | —a e
. feot E’E 8 E. Sl - -1 4" x 4" x 5" Metal Well Cover - - -~
0 +—= ——— - — ol o
CL Silty Clay w/Caliche, Tan, Loose, Dry -
V Sitty Clay, Tan, Loose, Dry
'/ CL . ..‘
T . o
5 ¥t - 5 - - L
J2% Caliche w/Sitty Clay, Tan, Loose, Dry .
'_. ;n' " P ‘.-
B A d N
N 2 - -
1o AE
;‘ Oc ".. '.
16 582 Ft
Ee .
¥ 5 Caliche Rock, White, Firm, Dry
04 & )
:p 2 '.:—“G'arbul

®
NOER

Silty Clayey Sand w/Caliche, Tan, Firm, Dry

. '7']—2" Sch. 40 PVC Casing

N ) .
. . « "t
— T
1 ] . . 0. .
] ] + e .




c:\mtech4B\arco\mw-6.bor

08-18-1998

Atkins Engineering Associates, Inc.| -

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #6
Roswell, New Mexico 83202 o {Page 2 of 2)
ARCO Oil Co. . : : .- T . P
Jal; New Mexico R Da_ale R Site Location : 5 miles E.&thless.nf.ral
) ‘ ' Drilt Start Auger Type : Hollow Stem
Contact: Mr. Bob Allen g:::"d n Logged BV‘ : Mot Bates
Job #0828020 g Locat
Well: MW #6
Depth | £ -8 : Elev.:
Cin 1 %08 'g . DESCRIPTION | )
et || O 5. e S
o 4] EARE K AN : A
%
_ 1 sp Sand, Tan, Loose, Moist.‘r . :
0 T em Cemented Gravei w/Sand, Tan, Stiff, Dry i
4.0 Sand w/Gravel, Tar, Soft, Wet Pl
. A - i _. _"—Grout
. SW. : . [: :
B N B T )
FARA C " B2 sch. 40 PVC Casing
o . Sand, Reddish-Tan, Loose, Damp ; | > Bentonite Seal
60 - ' 4

WL @ 701,

Sand, Reddish-Tan, Loose, Saturated

,': 3:2—8116“ Sand Pack

. r—r .020 Sch. 40 PVC Screen

735

NN\

Clay, Red, Stiff, Saturated

cL

TD =80 ft.




c:\mtech48\arcoimw-7.bor

08-18-1998

Atkins Engineering Associates, Inc.

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #7
Roswell, New Mexico 85202 {Page 10f2)
ARCO Oil Co. - ' o
. Jal, Naw Mexico Date . :8-11-98 Site Location + 5 miles E. & 2 miles S. of
o Drill Start :1:55 PM. Auger Type : Hollow Stem }
- Drill End 16:45PM. Logged By : Mort Bates
Contact: Mr. Bab Allen Boring Location  : 76 M. 5. of Pit :
Job #98280.20 .
. Well: MW #7
o -
Depth E . 2 " . . Elev.:
in a DESCRIPTIO . ' .
T teet § 8 X 5 - -S Co ' - 4" x 4" x 5 Metal Well Cover-
01/ Sitty Clay wiCaliche, Tan, Loose, Dry EBID
. / cL . S
sﬂ/ | I
B ' 'Caliche, Tan, Loose, Dry - RN
10 E : B
H8p
£
15 185
£ :.
20:_ ; Caliche Rock, White, Hard, Dry
I .: " '.:-:Grom
_?& Caliche wiSilty Clay, Tan, Loose, Dry AT
o5 FO5 ' —"-2" Sch. 40 PVC Casing
- ASsC Clayey Sand, Reddish-Tan, Loose, Dty " “
_°-‘,°f-< Gravel w/Sand, Tan, Firm, Dry -1
30"['00:' . '..
ﬂﬂ_ﬁo 5" - . *|
Toorlew Al
—:'::' “. I:..
o5 foes Big
‘ cL Sandy Clay, Tan, Loose, Damp Al
] _THT Silty Sand, Tan, Loose, Damp |_
T sm
Sand w/Gravel, Tan, Loose, Dry . |'.'
1w It




c:\mtech46\arcoimw-7.bor

08-18-1908

Atkins Engineering Associates, Inc.

P.O. Box 3156 LOG OF BORING South Justice FT 30 MW #7
Roswell, New Mexico 88202 (Page 2 of 2)
ARCO Oil Co. T . _
Jal, New Mexico Date 1 8-11-98 Site Location - : 5 miles E. & 2 miles 8. of |
Drill Start 155 P.M. Auger Type : Hollow Stem
C Ny Driil End (645 PM. Logged By : Mort Bales
ct: Mr. Bob Allen Boring Location :75R. S. of Pit
Job #98280.20
Well: MW #7
3] .
Depth | T 2 Elev.:
U EAR AN DESCRIPTION
feet Elenl| s
- [C 2 e T 1
T S S :
7 LY LX) - r.-‘
- . L] .a i SW '. ..-
m L I ‘. r..

Cemented Silty Sand, White, Hard, Dry

Clayey Sand, Tan, Loose, Dry

Clayey Sand w/Gravel, Tan, Firm, Dry

+Z o ] Cemented Sand w/Gravel, Hard, Gray, Dry
FriisM
70 i Sand, Tan, Loose, Saturated

|| 1 Grout

F+1—2" Sch. 40 PVC Casing

|—2' Bentonile Seaj

2" 020 Sch. 40 PVC Screen

BOSOSOREES
TLIITTIL

LT e e e e P
RN .

! TO=75M
] Below 75 ft. - Clay w/Gravel, Red, Firm, Wet
80 -
85
|
90




OIIXITN AON ‘SqQQOH 0€Z-A SUsnf Qnog
“3U] ‘Suognjog [BNsumoe.OATY % A)3J8g 8661 ‘ST .M-dw —h@m E-—OAH ooﬁ
S)MSIY [BINA[BUY S[IDAA 10JTUOIA]
S1700€ MOL
B o9z8s T i} _JTTO0E MOL Wd'N 158 L€ 33usy
AmoRIrz-. 1) <IfBw oL 18 - SALY ynog g drysumo]
88w L 100 - XALT) < Bmgsce - ) ‘S7 UONIIS
/8w g'9- HAL (PVRMETOD=XRLE :
9 MIN ; e RO T L - HAL
L# MIX
SFT00E MOJ
Ve orsssad 65'T00E MOL
e e g < VW GTETT= S ATVOS OL LON
f/8m 9'pz- Hdl /AW ez T,
£8 MIK Sy/Bw 7100 - XAL9
B o'p1- HIL
T AN
dm._mm@% MOL
il 096E Hl.xm_w -
VAW0165+10) =
{ B3/8m op0'0 - XHI i
BYAumgTI-H A%nm.gm MOL
W.%% ; H M »gmrwm ﬂ..mqu
RIS W N : 96622132
Bx/Bw 7100 - X419
BySw o1 -HJL
S# MIA
GOH .- m..I‘d
nﬂﬁ“ﬂ&ﬁﬂl&% < ﬁim : H
e P AN e
ByBw 7100 - X414
BB 67y - HAL spods a2
1# MW UOLBABIXY
ampdid L0,




STPAL TOITUOIY
OJXIA] M3IN ‘SqqQOH

-] sysnf g3no URIULID
U] ‘SUOIIN|OS [FIUIWUOIIAUT % £)9)BS 0€7-A SUsnf qinog : d OOUV
MO[] PUE INOJUO)) JIJBAN
e “W'd'W'N 1587 L€ 28uey
TR ST TSI pnog gz digsumor,
L i ‘ST uonIg
65008 MOL
TH MW
9FTO0E MOL
£ MW
Mo
JIIBMPUNO.IS) -
4 - ———— nojuo)
o —— — —— EMApuneEy
/ avid
/
s ! [PA\ JOUOly
R ! aupadi
3 5/ M ! £6700€ MOL P czacas
e T M
v
N




*9.¥Z-£6£-605 03 SeBueyos uenjum Xej eseeld ‘sefueyd _wa._g 1dedow Jjouued feuipien 4

- _ OO - Sng - Sd - Jejduies
o (siennm) :
“A8 03x 1 .
‘ / W &E_h
N __{ums av1) :Ag posecey éﬂ\w\m‘?n
B OND w0 %” %pu 07
2ot o ..-..I-.T!-!ai!.t PTG 5 LIRS e SN 1O @oﬁ oUsLLLY
e S | jﬂu.ﬂwﬁhﬁuﬁmﬁ,mﬁﬁuhﬁﬁmWiiep....ﬁ...ﬁa..uﬁ.ﬂ |
SN x T 0  FFOU
M IRAAR X LY AV
SERAEAEE X 4% HiE M P
AL L% X] 0h  HE MUTE-
SITIES %, 08 hE WP
EFANEALL X 0. PR OW[ -
SHTRTST | X | O B HFTW e
A 1 X . _OL {4 BOVLSLLEH
T«/ anu |-31va m.mm.m‘mmmmm.w@ R
wwu | m,m BRERHEE 5| a1 ojdwieg ‘a1 ge
,Aw ‘ wz_._m__:a fAuzsayd XIHLVI . KM TN N0
- [BEA-EbT-50G #wa = (_Efd éai Totien sefdures
K [erse- E5<-S0Sweuoud E Ty €. uonsson pefoud|
: ..Qx&m& diz Uy /Y eams e |Om Cd SW@ oWz 36j0lg
mnthQI T ; LeumQ 1efoid i # peford
TI9TXAGq ) =waipby o@m} T o%o 1 b ¢ wovoud
~pUTTY W% GRCAE wgyems 7 SUUM
wam usduoof m?:\:ﬁ § cj,;ﬂ\\ ¢S} ewaippy
. .&om _ ugBeuey pofosd
1S3NDIY SISATYNY : . T SO\, eury suedwos

o ooy - . BT so& xed 9z£Z-¢6¢ (505) 0Z04-€29{516) Xed 1002829 (516)
x , 0vz88 WN .an: PUELEW 15E L0} * £096. XU 'ausilqy ‘poOMyd0eq 4112

“ONI "S31M40.. vHOgVT TYNIGHY

._.wm:wa_ m_w>n_<z< aNv >00.rw30...._0..z_<10 .
llllllllllllllllll



N

Receiving Date: 08/10/98
Reporting Date: 08/12/98
Project Number: NOT GIVEN

Project Name: SJU £230_

~_Project Location: . JAL

e ARDINAL
~ LABORATORIES

" ANALYTICAL RESULTS FOR . |

SAFETY & ENVIRONMENTAL SOLUTIONS; INC.

. PHONE (915) 6737001 + 2111 BEECHWOOD - ABILENE, TX 79603

PHONE {505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

* ATTN: BETH ALBRICH -

'P.0. BOX 1613 -

" HOBBS, NM 88240
FAX TO: (505) 383-4380

" Sampling Date: 08/07/98

Sample Type: SOIL

~ Sample Condition: COOL & INTACT
- Sampie Received.By. .BC
--Analyzed By: BC

ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH cl BENZENE  TOLUENE  BENZENE XYLENES
{mg/Kg) (mg/Kg) {mgfKg) (mg/Kg) (mg/Kg) (mgafKg)
{ANALYSIS DATE: - . ~ |08/10/98° - |08/11/98  ]08/10/88°  |08/10/98 - |08/10/98 08/10/98
-|H37751° = MW#4TD . - [ <10 2283 1 <0002 I <0002 | . <0:002. | <0006 . | -
1H3775-2 MW #4107 <10 T223 - <0.002 - <0.002 <0.002 <0.006
(H3775-3 . MW #420 - - .10 CA490 <000z, 1 <0002 . <0002 | <0008
' EH3775-_'4" MW #4730 <10 | 1462 <0.002 . -<0.002 .<0,002 | <0.008
" IH3775-5 "MW #4 40 <10 | 1337 _<0.002 <0.002-" .| . .<0.002 .| <0.006
- |H3775-8 MW # 4 50’ . <10 - 1257 - | '<0.002 | <0.002 | <0.002-.| <0006 -]
L iH37757 - MW #4600 447 -1 1195 [ <0002 {7 .<0.002 .| - <0002 | <0.006
' {H3775'-8 j MW #4 70" <10 1498 <0.002- <0.002 <0.002 <0.006
t
'Quality Control 269 1209 0.103 0.093 0.098 0.301
True Value QC 273 1319 0.100 0.100 0.100 0.300
{% Accuracy 97.4 917 103 927 984 100
[Relative Percent Difference 61 44 126 59 25 19

METHCDS:

A/
Burgess-J. A.

HA77S1.XLS

TRPHC-EPA 600/4-79-020, 418.1;CI-EPA 800/4-79-020 325.3 BTEX-EPA SW-846-8020

Date

YA~/ Lo

PLEASE NOTE: Liability and Damages. Cardinal's Lability and client's exclusive remedy for any claim arising, whether basad in conlteact or tort, shall b limited to the amount paid by client for analyses.

M claims, inciuding those tor negiigence and any other cause whatsoaver shall De deemed waived uniess made in wriling and received by Cardinal within thirty {30} 6_ay§ afler comp%e\von et he applfcalme
service. In no svanl shall Cardinal be liabls 1or incidenial or consequential darmagas, including. withoul limitalion, business interrsptions, loss of use, or loss of profits incurred by client, its sul?suilarles,
altiliates or SUCCOSSOTS arising out of or retated to the perlormance of services hareunder by Cardinal. regardless of whether such claim is based upon any of the above-staled reasons or olherwise.
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ARDINAL
.LABORATORIES

.;\

Receiving Date: 08/10/98

Reporting Date: 08/13/98

Project Number: NOT GIVEN

. Project Name: MONITOR WELL # 4

-t Project Location: SOUTH-JUSTIS F-230 -

" PHONE (915} 673-7001

- 2111 BEECHWOQD - ABILENE, TX 79603

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

" ANALYTICAL. RESULTS FOR
* SAFETY 8 ENVIRONMENTAL SOLUTIONS, INC
. ATTN: BETH ALDRICH

-P.O.BOX 1613 .. .

HOBBS, NM 88240~
FAX TO: (505) 393-4380

Sampling Date: 08/10/98

Sample Type: GROUNDWATER -
Sample Condition: COOL & INTACT
Sample Received By: JS; -

‘ Analyzed By AR

: Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID » (mgl) (mgl} (mgl) (mg/L) (umhosfcm) (mgCaCOs/L)
 [ANALYSIS DATE. 1 08/13/08] 06/11/08] 08/11/98] 08/11/98]. 08/11/98] . . 08/11/%8] -
LR37761 . MW#4 1. 5252|7480 - 340 68| 18190 . 360 .
- [Gudlity Control NR|_ 480|520 308, . 1402] . NR| .
{True Value QC__ NR| . 50.0] 500 3.00] 1413 NR| -
 [% Accuracy : . NR| . 96y, . 104] - 102| - 992] . . NR _
- [Rejative Percent Dlﬂ‘erence - NR{- 42 38 16{" - 01 ‘NR{:
[METHODS: " SM3500-Ca-DB500-Mg E! . 1201 310.1]
~ocr SOs CO;  HCOs. pH 08
- (mgh) (mgll) (mgl) . (mglL) (s.u.) (mg/L)
ANALYSIS DATE: 08/11/98] 08/11/98] 08/11/98] 08/11/98] _ 08/11/98 08/11/98
H3776-1 MW #4 9641 159 0] 439 6.69 13580
_{Quality Control _1209].  48.92 112 221 7.00 NR
True Value QC " 1319 50.00 124 259 7.00{ NR
% Accuracy 1.7 98 80 85} . . 100 NR
Relative Percent Difference 4.4 3.1 - - 0.6 2.3
[METHODS: SM4500CHB[ 3764  3101] 3101 150.1 [ 160.1]
SNY9s
Date . .

PLEm mﬂ Oamages. Cardinal's liability and client's exclusive remady for any claim arising, whether basad in contract or tort, shall ba limited lo the amount paid by client lor analyses.
All ¢l i negligence and any other causs whatsoaver shall be deemed waived unless made in writing and raceived by Cardinal within thirty (30) days alter complelion of the applicable
service. In no avent shall Cardinal be liable lor incidental or consequential damages, including, without imitation, business interruptions, loss of use, or loss of prolits incurred by client. its subsidianes,
affiliales or successors arising oul of or related to ihe performance of servicas hereunder by Cardinal, regardiess of whather such claim is based upon any of the above-slated reasons or olherwise.



ARDINAL
LABORATORIES

Receiving Date: 08/10/98
Reporting Date: 08/13/98

Project Number: NOT GIVEN -
-+ - - Project Name: MONITOR WELL #4
* .Project Location: SOUTH JUSTIS F-230

PHONE (915) 673-7001

+ 2111 BEECHWOOD - ABILENE, TX 78603

PHONE (505} 393-2326 -~

" ANALYTICAL RESULTS, FOR ~

" SAFETY & ENVIRONMENTAL soumons mc

. ATTN: BETH ALDRICH.. - :
P.O.BOX-1613 -
HOBBS, NM 88240

FAX TO: (505) 393-4380

Sampling Date: 08/10/98
Sample Type: GROUNDWATER
Sample Condition: COOL&INTACT o

~ Sample’ Receéived By:. JS
" Analyzed By: BC

101 E. MARLAND - HOBBS, NM 88240

. ETHYL - TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE  BENZENE XYLENES-
(mg/kg)  (mghkg)  (mghkg)  (mg/kg)  (mo/kg)
- [ANALYSIS DATE- ~:[08/10/98 ~ [08/10/98 - .| 08/10/98 '7'0_8/10‘/98' 0311'0198
CA3TTEET MW ~<10° [ 0033 | <0.002" | <0007 | <0.006-
Quality Control 200 0.103 0.093 ~0.068 0301
{True Value QC - .7200 | 0.100 0.100 . |. . 0.100. 0300 -
% Recovery : 105 - -.103. . 92.7 . 984 100
Relative Percent thference 1.2 12.6 54 25 1.4

H3776-1.XLS

77 '3/25‘2

Date

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW846:8020, 8260

PLEASE NOTE: tlabllity and Damages. Coardinal's liability and cliant's exclusive remedy for any claim arising. whethsr based in contract or loit, shail be limited ta the amount paid by client lor analyses.
All claims, including those for negligence and any other cause whaisoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30} days alter completion of the applicabla
sarvica. Inno avent shall Cardinal ba liable lor incidental or conseguential damages, including, without limitation, - business internuptions, loss of use, of loss of profils incurred by client. its subsidiaries,
atfiliates or suCcossors arising out of of related to the performance of services hereunder by Cardinal, regardless of whather such claim is based upon any of tha above-stated reasons or olherwise. )
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o Pro;ect Locatton NOT G{VEN

+ 2111 BEECHWOOQD - ABILENE: TX 79603
+ 101 E. MARLAND - HOBBS, NM 85240

PHONE (915) 673-7001
PHONE (506) 393-2328

@ARNNAL

LABORATORIES

ANALYTICAL RESULTS FOR
| SAFETY & ENVIRONMENTAL SOLUTIONS INC
. ATTN: BETH ALDRICH
P.O.BOX1613 .
HOBBS, NM 88240
. FAX TO: (505) 393-4380
Receiving Date: 08/10/98 '
Reporting Date; 08/13/58
Project Number; NOT GIVEN
- Project Name: "SOUTH JUSTIS F230 MONITOR WELL

Sampling Date: 08/07/98.
Sample Type: SOIL
. Sample Condition: COOL.-8 INTACT
 Sample Received By: BC . :
. Analyzed By. BC.

.- Burgeéss J. AVCooke‘{f’h. D.

ETHYL TOTAL
LAB NUMBER SAMPLE ID TPH cl BENZENE TOLUENE  BENZENE XYLENES
_ (mgfKg) (mg/Kg) (mg/Kg) (mg!Kg) ‘ (mngg) (mg/Kg)
'|ANALYSIS DATE: _ -losr11/58 08112198 08/11/98 08/11/38 |08/11/98 08/11/98 =
H3777-1- -  WMW#510° | <10 | T 71 <0.002" L<0,002 <0002- ] <0006 | -
IH3TTT2 T OMW#B200 T | 10 196 . <0:002 <0.002 <0.002 . <0.006 '
- H3777-3 MW#5300 <100 | - 178 ] <0002 . .$0.002 . <0002 1. <0:.006 . |
THITTFAC - MW#ES40 - L g T 134 . <0.002 " <0.002.. ©<0.002 . <0,0086 . .
H3777-5 MW # 550" T <10 98 |- <0002 .| = <0.002 . <0.002 <0.006
. H37776 - - MW #5600 <10, | 107 | <0.002° .. <0002 - <0.002 | <0.006
. |HSTT77.. - . MW#570.. - | <10 | . - 285 | <0.002 <0002 - <0002 7| <0006 .|
- |H37778 MW#SBY 0 - | 7 <10 | - 874 <0.002 . <0.002 <0.002 | <0.006
Quality Control : 267 1209 0.094 0.086 0.100 0.308
| True Value QC 278 1319 0.100 0.100 0.100 0.300
"[% Accuracy - - - g7.9 91.7 94.3 95.6 100 | 103 |
Refative Percent lel‘erence : 6.1 4.4 g0 4 . 30 1.8 2.3
METHODS: TRPHC-EPA 600/4-79-020, 418.1;CI-EPA 600/4-79-020 325.3 BTEX-EPA SW-846 8260

el sl BLis

H3777-1.XL.S

PLEASE NOTE: Liability and Damages. Cardinal's liabiiity ang client's exclusive remady for any claim ansing, whather basad in contract or toq1, shall be limiled lo the amount paid by client lor analyses.
Al claims, including those for negligence and any other cause whaisogver shall b daemed waived unless made in writing and received by Cardinal within thirty {30} days after complation of the applicable
service. Inno evant shall Cardinal be liable lor incidental or consequential camages. including. without limitation, business interrupbions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising ¢Ul of or related 10 the perlormance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or olharwise,



. . i o . PHONE (915} 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603
' AR DI N AL : PHONE (505) 393-2326 -+ 101 E. MARLAND - HOBBS, NM 88240

LABORATORIES
I SR - " ANALYTIGAL RESULTSFOR .~ . -
- : SAFETY & ENVIRONMENTAL, SOLUTIONS, INC.
l. L CATTN:BETHALDRICH =~ . -~ - -
.. . P.O.BOX 1613 ' L
- HOBBS,; NM 88240
: FAX TO: (505) 3934380 . . _
I Receiving Date: 08/10/98 - Sampling Date: 08/07/98
Reporting -Date: 08/13/98 . Sample Type: GROUNDWATER
Project Number: NOT GIVEN ‘ Sample Condition: COOL & INTACT
I . Project Name: SOUTH JUSTIS F230 MONITORWELL .~ . = ° . SampleReceived By: BC . .
‘ Prbje)ct'Lo&ation:NOT__Gl\_lEN. : S ' . - Analyzed By AH L .
I Na  Ca Mg K Conductivity  T-Alkalinity
LAB NUMBER SAMPLE ID o (mg/L) {mgflL) {mgiL) {mg/L). (umhos/cm) (mgCaCOgy/L)
l " [ANALYSIS DATE. . [ 08/13/98] 08/11/98] 08/11/98] 08/11/98]  C8/11/98] - 0B/11/98]
, CH3#F78. . MW# . - 850 . 264| . - 127 - .49 ... 5740 . .. 164} .
I [Quality Control . . . 7T NR| T 480|520 - . 305 _  4402]. . . NR
. True Value QC .~ . . 1 - "NR| - 50,0 500, .300|.. - 1413 - O NR{ -
. % Accuracy - . .- 7 7 NR 96 .. 104 - 102} .-- 992| - T NR| . .
. |Relative Percent Différence  ~. . - |~ C--NR| - .. 42|~ 38 el 01 - 7 NR
l - [METHODS. _ i - SM3500-CaDB500-Mg E]  8049]  1204] 3104}
- Cl. - 8Os .. CO; HCO3 . pH TDS
, (mg/l)  (mgl) (mg/t) (mght) . (su)}  (mgl)
l ANALYSIS DATE: 08/11/98| 08/11/98] 08/11/98( 08/11/98 08/11/98 08/11/98
H3777-9 MW #5 1950 138 c 200 7.14 3790
- l Quality Controt = . ] 1208 48.92( 112 221 7.00 . NR|
" {TrueValue QC - : C ’ 1319  50.00 124 259 7.00 NR
l  {% Accuracy , TR 98] . 80 85) 100 NR
Relative Percent Difference ' 4.4 31 - ~| 0.6 2.3
I [METHODS: 8M4500-CI-B]  3754]  310.1]  310.1] 150.1 | 160.1]
QUY95.

I Date
T e oy o v e
sarvice. In no event shall Cardinal be hable for incidental or consequential damages, including, without limitation. business interruptions. loss of use, or lass of profits incurred by client, ils subsidiaries,

' _aﬂiliales or successors arising oul of or related 10 the performanca of services hereunder by Cardinsl, regardless of whether such claim is based upon any of the above-stated reasons or olheswise.



PHONE (815) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603
PHONE (505) 383-2326 - 101 E. MARLAND - HOBBS, NM 88240

ARDINAL
V'LABOR‘ATORIES

&

ANALYTICAL RESULTS FOR
. SAFETY & ENVIRONMENTAL SOLUTIONS INC
0 ATTNG ‘BETH ALDRICH -
- P.O. ‘BOX 1613
HOBBS, NM 88240
' N FAX TO: (505) 393-4380
Receiving Date: 08/10/98 o
Reporting Date: 08/13/98
Project Number: NOT GIVEN
- Projéct Name: SOUTH-JUSTIS F230 MONITOR WELL
" Project Location: NOT GIVEN -

~ Sampling Date: 08/07/98
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
... Sample Received By: BC
Analyzed By: BC

| | ETHYL TOTAL
LABNO. SAMPLEID .  TPH BENZENE TOLUENE BENZENE  XYLENES
| ey mgl (et - (me)  (mgh
. [ANALYSIS DATE. = . .]08/10/98 _ |08/10/96. ], 08/10/98 .| O8/10/98 | DB/10/08. -
37779 MW#S <1.0_| <0.002 <0.002 <0.002 | <0.006
‘Quality Control 209 0.103 0.093 0.098 0.301
True Value QC 200 | 0.100 0.100 0.106 | 0.300
% Recovery 105 103 957 98.4 100
Relative Percent leference 1.2 12.6 59 25 1.5

METHCDS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW-846 8260

e

Date

H3777-2.XLS

PLEASE NOTE: Liability and Damages. Cardinal's Kability and client's exclusive remady for any claim arising, whether basad in contract or torl, shall be kmited to the amount paid by client for analyses.
All claims, mcluding those tor negligence and any other causs wha!soavar shau be deamed waived unless made in writing and receivad by Cardinal within thirty {30) days after completion of the applicable
senvice. 1n no event shall Cardinst be liavle for incidantai or conseq Including, without limitation, business interruptions. 105 of use, or loss of profits incurred by client, its subsidiaries,
athlales of successers Beising out of or related to W performance of servk:es hareunder ba; Cardinat, regacdiess of whathat such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 » 2111 BEECHWOQD -, ABILENE, TX 79603
PHONE (505) 393-2326 - 101 E. MARLAND  HOBBS, NM 88240

&

ARDINAL
LABORATORIES

- ANALYTICAL RESULTS FOR '
SAFETY & ENVIRONMENTAL sownous mc
ATTN: BETH-ALDRICH oo

703 E. CLINTON, SUITE 103 -
'HOBBS, NM 88240 '

. : FAXTO: : ,
Receiving Date: 08/11/98 Sampling Date: 08/11/98
Reporting Date: 08/13/98 Sample Type: GROUNDWATER
Project Number: NOT GIVEN -Sample Condition: COOL & _INTACT
--Project Name: SJU WIMBERLY . Sample Réceived By: AH
‘Project Location: NOT GIVEN- AnalyZed By: BC ’
ETHYL TOTAL
LAB NOC. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
C(mgh) (mg/L) (mg/L) (mg/Ly (mgfL)
ANALYSIS DATE ‘ - 08/11/98 ~ 08[11/98' | o08f11/98 | .08/11/08. - 08/11/98 o
~-JH3780-1 TEST HOLE #1 <10 0.044 0.004 - <0.002 0.009
Quality Control 207 0.094 0.096 0.1 0.308
True Value QC 200 0.1 0.1 0.1 0.3
% Recovery 104 94.3 95.6 100 103
Relative Percent Difference 0.1 a 3. 1.8 23

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW3846-8020, 8260

SBLG

Date

H3780-1.XLS

PLEASE NOTE; Liabllity snd Damages. Carginal's lability and client's exclusive remedy for any claim arising, whather based in conlract or fort, shall be limited io 1he amount paid by clieni lor analyses.
All claims, inciuding those for negligance and any other cause whatsoaver shall be desmad waived unless made in writing and received by Cardinal within thirty (30) days afier completion of the applicable
servica. In no avent shall Cardinsl ba liable for inCidantal or consequential damages, including, without limitation, business interruplions, kss of use. or loss of profils incumed by client, its subsidiaries,
affiliates o successors arising oul of or related 10 the performance of services hersunder by Cardinal, regardiass of whether such claim is based upon any ol tha above-siated reasons or olharwise.

. - . . L. Lo .



PHONE (915) 673-7001 + 2111 REECHWOOD - ABILENE, TX 79603

<ARDINAL
LABORATORIES

Receiving Date: 08/11/08
Reporting Date: 08/13/98

" Project Numiber: NOT GIVEN" ~~ ~~

PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM ﬁ8240

ANALYTICAL RESULTS FOR - 7
| SAFETY & ENVIRONMENTAL SOLUTIONS, INC." -

ATTN: BETH ALDRICH o T

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO:

- Sampling Date: 08/11/98 ‘
. :Sample Type; GROUNDWATER .
.- Sample Condition; COOL & INTACT . .

‘Project Name: SUU WIMBERLY - Sample Received By: AH -
Project Location: NOT GIVEN Analyzed By: AH
: R . er  TDS . Conductivity .
... LAB NUMBER SAMPLEID, - (Mg . (mal). - (uSiem):
TANALYSISDATE . .. 7 08/11/98 - | 08/12/98 | 0B/A1/98 . | -
“H3780-1 .. - TEST-HOLE# . 29600- | 58260 | - - 61900
Quality Control 1209 NR | 1402
True Value QC 1319 NR 1413
% Accuracy . - 91.7 - NR 8g.2
" Relative Percent Difference - 44 23 0.1
[ METHODS: EPA 600/4-79-020 SM4500-CLB |  160.1 | 120.1 |

H3780-2.XLS

Wyg

Date

PLEASE NGTE: Llsbliity and Damages. Carcliaal's Niability and cilent's suciusive remacy 10t any chaim anising, whetner tased in contiact of fod, shall be umi\od 1o the amount paid by_ cliant tor ana@yses.
AM claims, including those fot negligence and any other cause whatsosver shall ba desmes waived unlass made in writing and recsived by Cardianl within thirty {30) days after completion o_l the applicabta
senvice. In na event shall Cardinal be lisbie for incidental or consequential damages. including, without limitation. business interruplions, loss of use, or loss of profits incurred by client, its sul?sadlanes.
affiliates of succassors arising out of of related 1o the performance of services hereunder by Cardinal, regardisss ol whether such claim is based upon any of tha above-stated reasons of othenwise.
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- PHONE (915) 673-7001 + 2111 BEECHWOQOD - ABILENE, TX 79603

AR Dl N AL - ' | " PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240
LABORATORIES |

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SCLUTIONS, INC.
-ATTN: BETH ALDRICH .

703 W. CLINTON, SUITE 103

HOBBS, NM 88240 '

FAX TO: (505) 393-4380

Receiving Date: 08/12/98 Sampling Date: 08/12/38
Reporting Date: 08/13/98 Sample Type: GROUNDWATER
Project Number: NOT GIVEN _ Sample Condition: COOL & INTACT
Project Name; SOUTH JUSTIS F-230 UNIT IDA W : Sample Received By: BC
Project [ocation: NOT GIVEN . ‘ ' 7 Analyzed By: BC o
ETHYL TOTAL
LAB NO. SSAMPLE ID TPH BENZENE TOLUENE  BENZENE XYLENES
(mg/L) (mg/L) (mg/L) (mg/L) (mgfL)
"~ |ANALYSIS DATE: 08/13/28 i 08/12/98 |- 08/12/98 | 08/12/98 08/12/98
1H3787-1 ° MW#7 - | 487 1 0.013 . 0:002 | <0.002 <0.008
Quality Control 200 0.088 0.088 0.092 0.281
True Value QC 200 0.100 0.100 0.100 0.300
% Recovery 100 88.2 88.5 916 93.7
Relative Percent Difference 2.5 6.9 8.0 94 9.6

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW846-8020, 8260

“/39%

Date

H3787-2.XLS

PLEASE NOTE: Llability and Damages. Cardinal's iabitity and client’s exclusive ramady for any claim arising, whether based in contract or 1on, shall be limited to the amount paid by client lor analyses.
Al claims, including ihose for negligance and any oiher cause whatsoever shall ba desamed waived unless made in writing and received by Cardinal within thirty (30) days alter completion of the appficable
sarvice. In no event shall Cardinal be kabie for incidental or consequential damages, including, wilhout limitation, business interruptions, loss ol usa, of loss of profits incurred by client, its subsidiaries,
affiliates or successors arnising out of o related 10 the perlormance of services hergunder by Cardinal, regardiess of whethar such claim is based upon any of the above-stated reasons or otherwise,



_ ‘ D PHONE (915) 6737001 + 2111 BEECHWOOD - ABILENE, TX 79603
l \« ARDINAL ‘PHONE (505) 3932326 + 101 E, MARLAND - HOBBS, NM 86240
LABORATORIES
- - ANALYTICAL RESULTS FOR
l. . SAFETY & ENVIRONMENTAL SOLUTIONS INC.
o ~ - ATTN: BETH ALDRICH . )
C - 703 W. CLINTON SUITE 103"
' . HOBBS, NM 88240 ,
FAX TO: (505) 393-4380 ‘
Receiving Date; 08/12/98 Sampling Date: 08/12/98
Reporting Date:08/13/98 : o . Sample Type: GROUNDWATER
I © . Project Number: NOTGIVEN ~ . - =~ :' Lo Sample Condition: COOL&INTACT RERRE
- . - Project Name: SOUTH JUSTIS F-230 UNIT IDAW - . . Sample Received- By:BC R
l Project Location: NOT GIVEN Analyzed By: AH/GP
o LAB NUMBER SAMPLE 1D e (mg/L ), ST (r'ng]L)'
l o “ANALYSISBATE. " 081_13198' T 08/12/98
L H3787-1 MW_#T . . - 13496 - - .5D15. -
l Quality Control NR 1209
True Vaiue QC NR 1319
l % Recovery NR 91.7
Relative Percent Difference 2.3 L. 44
l | METHODS: EPA 600/4-79-02 | 180.1 | 3253 |
| 135S
I Chemist - Date '
l H3787-1.XLS
T s Sl o o b S ot o oy o1
sarvica. Inno event shall Cardinsl ba liable for incd [ o consequenlial d ges. including, withoul imitation, business interruptions, loss of use, or loss of profits incurred by clienl, its subsidiaries,
l atfiliates of successors arising oul of or related o the performance ol services heraunder by Cardinal, regardiess of whether such claim is based upon any of the above-siated reasons orf olherwise.
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PHONE {915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 78603

AR Dl N AL : , = PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240 —

LABORATORIES
' ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS INC
ATTN: DEE WHATLEY
TO0IE. CLINTON , SUITE 103
HOBBS, NM 88240
‘ FAX TO: (505) 393-4388
Receiving Date: 08/25/98 Sampling Date: 08/25/98
Reporting Date: 08/01/98 Sample Type: GROUNDWATER ,
Project Number: 17 Sample Condition: COOL AND INTACT
Project Name: IDA WIMBERLY PIT - _ ‘ Sample Received By: AH
Project Location: SOUTH JUSTIS - = -~ © Analyzed By: BC
. ETHYL TOTAL
LAB NO. SAMPLE ID . TPH BENZENE TOLUENE BENZENE XYLENES
(mgrkg)  (mgrkg)  (mokg)  (mo/kg) (mgrkg)
ANALYSIS DATE: S 08/28/98 - 08/25/98 '} '08/25/98. | 08/25/98 - | 08/25/98
H3812-1 MW #1 429 <0.002 <0.002 <0.002 <0.006
H3812-2  MW#2 1400 1 <0002 (! <0002 | | <0002 . <0,006
H3812-3 MW #3 - 246 0002 | <0002 <0002 | <0006
H3812-4 MW #4 . 11.8 0.046 | <0.002 0.012 <0.006
H3812-5 MW .#5 . 11.0 <0002 | <0.002 <0002 | <0.006
H3812-6 ° = MW#8 . .- : - 6.8 .| - 0.007 - -<0.002 © <0002 | <0.006
H3812-7 MW #7 7.1 0.003 <0.002 <0.002 <0.006
Quality Control 158 0.106 0.102 0.098 0.297
True Value QC 150 01 ! 01 G.1 0.3
% Recovery 105 106 | 102 98.1 99.0
Reilative Percent Difference 1.1 05 | 2.0 0.4 0.4

METHODS: TRPHC - EPA 600/7-79-020, 418.1; BTEX - EPA SW846-8020, 8260

WM@Q

Chemist O [ ; Date

R

/7%

H3812-2 XLS

PLEASE NOTE. Liability and Damages. Cardinal's hability and client's exclusive remedy for any claim ansing. whether based in contract or tor, shall be limiled to the amount paid by client lor anatyses.
All claims, including those for pegligence and any other cause whatsoever shall be desmed waived unlass made in wiiting and received by Cardinal within thirty (30) days aher completion of the applicable
service. In no event shall Cardinal be liable for incidental or cansequential damages, inciuding, without limitation, business interuptions. koss of use, or loss of prolits incurred by client, its subsidiaries,
affiliates or sucGessors arising out of or refated 10 the performance of services hereunder by Cardinat, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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Jda Wimberly South Justis Unit Monitor Well Report ARCO Permian
June 17, 1999 Lea County, New Mexico
L Background

IL

111

The subject property is located at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T258S, R37E, Lea County, New Mexico. Safety & Environmental
Solutions, Inc. (SESI) performed sampling and data collection on the seven (7) ground
water monitor wells previously installed the site (See Vicinity Map). The casing size in all
wells 15 2".

Work Performed

On June 17, 1999, SESI environmental technician W. Dee Whatley arrived at the site.
Ground water samples were taken from each well after a hand bailer was used to develop
the wells. Three to five casing volumes of water were removed from each well until pH
and temperature of the water were stabilized. The water that was removed was placed in
appropriate drums for disposal. The samples were obtained and placed in appropriate
containers, preserved and transported under chain of custody to Cardinal Laboratories of
Hobbs, New Mexico for analysis of the contaminants identified in the initial sampling. (See
Analytical Data})

In addition to the sampling, SESI also measured the depth to the top of the water table
and the total depth of each well. The depth to the top of ground water was measured
using a Solinst water level indicator. The total depth of each well was measured in order
to compute the proper casing volumes. A summary of this data follows:

Date Depthto.  Well Total -~ Free Product?
Water ' Depth Thickness
MW -1 6/17/99 64.43' 66' 0.00
MW -2 { 6/17/99 63.63' 71 0.00
MW-3| 6/17/99 63.98' 71 0.00
MW -4 | 6/17/99 65.65' 82’ 0.00
MW -5 | 6/17/99 63.88' 80" 0.00
MW-6| 6/17/99 63.29' 75' 0.00
MW -7 | 6/17/99 62.51' 75" 0.00

Analytical Results

The analysis of the groundwater samples performed by Cardinal Laboratories are
summarized as follows:

Chioride 250.0 ppm | 1610ppm 389%0ppm 7570ppm 4680ppm
SO4 600 ppm N/A N/A N/A N/A
DS 1000 ppm | 4560ppm 7490ppm 15180ppm 9400ppm

2




Ida Wimberly South Justis Unit Monitor Well Report

June 17, 1999

ARCO Permian

Lea County, New Mexico

IV.

Benzene 0.01 ppm N/A N/A N/A 0.003ppm
Toluene 0.75 ppm N/A N/A N/A <.002ppm
Ethyl Benzene | 0.75 ppm N/A N/A N/A <.002ppm
Total Xylenes | 0.62 ppm N/A N/A N/A <.006ppm

Contaminant

WQCC

MIALY

MW

Standard HO #7
Chloride 250.0 ppm | 2090ppm | 25500ppm [ 5380ppm
SO, 600 ppm N/A 1200ppm | 142ppm
TDS 1000 ppm | 5300ppm | 53980ppm | 10580ppm
Benzene 0.01 ppm N/A N/A N/A
Toluene 0.75 ppm N/A N/A N/A
Ethyl Benzene | 0.75 ppm N/A N/A N/A
Total Xylenes | 0.62 ppm N/A N/A N/A
Figures and Appendices
Figures:
Vicinity Map
Appendices:
Analytical Results
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Figure 1
Vicinity Map
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Appendix A
Analytical Results



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

: ‘ : ARDIN Al PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388 -

Receiving Date: 06/17/99 Sampling Date: 06/17/99
Reporting Date: 06/21/89 Sample Type: GROUNDWATER
Project Owner: ARCO Sample Condition: COOL & INTACT
Project Name: ARCO PERMIAN Sample Received By: AH
Project Location: I1DA WIMBERLY ‘ Analyzed By: BC
ETHYL TOTAL
: BENZENE TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID {mg/l.) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE 06/18/29 06/18/99 06/18/99 | 06/18/99
H4186-4 MW #4 0.003 <0.002 <0.002 <0.006
Quality Control 0.086 0.097 0.101 0.301
True Value QC 0.100 0.100 0.100 0.300
% Recovery 86.0 97.4 101 100
Relative Percent Difference Q.1 1.1 1.8 27

METHOD: EPA SW 846-8021B, 5030, 5021 Gas Chromatography

@M«%ﬁ@é &AL

Chemist!/ 7 Date

H4186B.XLS

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remady for any claim arising, whether basad in contract o¢ lort, shail be limited to the amount paid by client lor anatyses.

- Ny o . ; h e sion of the apphicabh
All claims, includi ﬂmwmlwmwmammmwwmmmadnnwmingandmcdvedbymdlrmlwﬂhnlhm(w)d_nyfaﬂu wpletion of appiical
BHTVACE. lnmwun‘?iMWMWWu i ) oF Co! mtial o gos, including, witty Eonitat busi ¥ ptions, toss ol ysa, of loss of profits incurred by client, luwi:rsmams.
affiliates or sucressors afising out of of ralated 1o the perk of sesvices h der by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasons or otherwiss.



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

-~ AR DI N AL PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBEBS, NM 88240
FAX TO: (505) 393-4388
Receiving Date: 06/17/99 Analysis Date; 06/18/99
Reporting Date: 06/21/99 Sampling Date: 06/17/99
Project Owner: ARCO Sample Type: GROUNDWATER
Project Name: ARCO PERMIAN Sample Condition: COOL & INTACT
Project Location: IDA WIMBERLY Sampie Received By: AH
Analyzed By: AH
504
LAB NUMBER  SAMPLE ID (mg/L)
H4186-6 MW #6 1200
H4186-7 MWV #7 142
Quality Control 46.4
True Value QC 50.0
% Recovery 83
Relative Percent Difference 28
METHOD; EPA 600/4-79-020 375.4
6 AN
Date )

H4186C.XLS

. T P iend the amount paid by client for analyses.
PLEASE NOTE; Liabilty and Damages. Cerdinal's tisbility and client's exchusive remedy for any claim arising, whether based in contract of tort, shuﬂbelwmdlo :
Al claims, includhgltnse!mnegligempndnnymruuuwhmshaﬂhomdwaiwdwﬂmmadthmwwwwmmm(%)dgygmumwﬂmdmﬂmmmn?:
service. In na event shall Cardinat be tiable fof incidental or consequantiat d ges, including, without limitation, businsss intermuptions, loss of use, or loxs ol profits incurred by client, subsldia_ 3
alfilatas oF SUCCEsSors arising oul of or related 10 the perdomance of services hareunder by Cardinal, regardiess of whether such claim is based upon any of the above-siated reasons o otherwise.




i ARDINAL
LABORATORIES

Receiving Date: 06/17/9%
Reporting Date: 06/21/99

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

PHONE (505} 393-2326 & 101 E. MAHLAND @ HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240

FAX TO: (505) 393-4388

Sampling Date: 06/17/99
Sampie Type: GROUNDWATER

Project Owner: ARCO Sample Condition: COOL & INTACT
Project Name: ARCO PERMIAN Sampie Received By: AH
Project Lecation: IDA WIMBERLY Analyzed By: AH
TDS Ci
LAB NUMBER SAMPLE ID {mgf/l.) (mgil)
ANALYSIS DATE. 06/18/99 06/18/99
H4186-1 MW #1 4560 1610
H4186-2 MW #2 7490 3890
H4186-3 MW #3 15180 7570
H4186-4 MW #4 3400 4680
H4188-5 MW #5 5300 2090
H4186-6 MW #8 53980 25500
H4186-7 - MW #7 10580 5380
Quality Control NR 1325
True Value QC NR 1319
% Recovery NR 101
Relative Percent Difference NR 1.5
[ METHODS: EPA 600/4-79-02 | 1801 |4500-CIB* |
*Std. Methods
£ /2 (/% G
Date '

H4186A.XLS

's liabili i 7 i ist imited 10 the Amount paid by ciient lor analyses.
PLEASE NOTE: Llability and Damages. Cardinal's liability and chent's excusive remedy for any claim arising, whether based in contract of for, shuﬂbehm Y )
Al claims, indmlingmo;:iornegligencanndanyoMrm shall be ‘waivodunlussm-dahmwwwmmmmw(m)dameMDfmm
service. In no event shall Cardinal be iabie tor incidenial or consequential damages, inCiuding, without simiation, buslmssmnupmn: joss of usa, or loas of profits incurred by client, its si . e,
alikales or successors arising oul of or mialed 10 the parformance of seivices hersundar by Cardinal, regardiess of whether such claim is based upon any of e above-stated reasons o otherwise.
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Ida Wimberly South Justis Unit Monitor Well Report ARCO Permian
September 28, 1999 : Lea County, New Mexico

L Background

The subject property is located at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T25S, R37E, Lea County, New Mexico. Safety & Environmental
Solutions, Inc. (SESI) performed sampling and data collection on the seven (7) ground
water monitor wells previously installed the site (See Vicinity Map). The casing size in all
wells is 2",

18 Work Performed

On September 24, 1999, SESI environmental technician W. Dee Whatley arrived at the
site. Ground water samples were taken from each well after a hand bailer was used to
develop the wells. Three to five casing volumes of water were removed from each well
until pH and temperature of the water were stabilized. The water that was removed was
placed in appropriate drums for disposal. The samples were obtained and placed in
appropriate containers, preserved and transported under chain of custody to Cardinal
Laboratories of Hobbs, New Mexico for analysis of the contaminants identified in the
initial sampling. (See Analytical Data)

In addition to the sampling, SESI also measured the depth to the top of the water table
and the total depth of each well. The depth to the top of ground water was measured
using a Solinst water level indicator. The total depth of each well was measured in order
to compute the proper casing volumes. A summary of this data follows:

Date "~ Depth to ' -\\"'('{I'I".‘I"‘r;iiil ' ltu !'_l;(]‘lrilli:j(‘.l.t-’

Water . Bepth - Thickness

MW-1| 9/24/9% 64.43° 66' 0.00
MW-2| 9/24/9% 63.94° 71' 0.00
MW-3| 9/24/99 63.57 71 0.00
MW-4| 9/24/99 65.61° 82' 0.00
MW-5| 9/24/99 63.99” 80' 0.00
MW-6 | 9/24/99 63.26” 75' 0.00
MW -7 | 9/24/99 62.40° 75 0.00




Ida Wimberly South Justis Unit Monitor Well Report ARCO Permian
September 28, 1999 Lea County, New Mexico
III.  Analytical Results

The analysis of the groundwater samples performed by Cardinal Laboratories are
summarized as follows:

{ onta- MAY MY MAY MW MW MY MW
minant #1 #2 23 £4 “X = =7
Sodium 1157 ppm | 3611 ppm { 2892 ppm | 8521 ppm | 1355 ppm | 22692ppm
Calcium 296ppm | S44ppm | 448ppm | 736ppm | 3I2ppm | 2480 ppm | 600 ppm
Magnesium 126 ppm | 258ppm | 2i4ppm | 272 ppm I12ppm | 1458 ppm | 97 ppm
Potassium 24ppm | 62ppm | S5ppm | T6ppm | 20ppm | 98ppm | 66ppm
Conductivity | 1978 ppm | 1715 ppm | 1679 ppm 1603 ppm | 1657 ppm | 1482 ppm | 1523 ppm
T-Alkalinity 188ppm | 376ppm | 376ppm | 508 ppm 196 ppm 192 ppm 136 ppm
Chlorides 2231 ppm | 659G ppm | 5374 ppm | 14600ppm | 2535 ppm | 42583ppm { 6387 ppm
Sulfate (SO4) | 455 ppm 666 ppm 397ppm | 488ppm | 429ppm | 1428 ppm | 553 ppm
Carbonate 0 ppm 0 ppm 0 ppm 0 ppm 0 ppm 0 ppm 0 ppm
HCO; 229ppm | 459ppm | 459ppm | 620 ppm 239ppm | 234 ppm 166 ppm
TDS 4520 ppm | 14270ppm | 10330ppm | 20020ppm | 5100 ppm | 71000ppm | 12i40ppm
pH 7.19 6.88 6.91 7.04 7.28 6.74 7.59
TPH 27ppm | 427ppm | 1.52ppm | 327ppm | 126ppm | 188 ppm | 1.32 ppm
Benzene <.002 ppm | 0.003-ppm~-|0.005 ppm.| 0.033 ppm | <002 ppm | 0.003 ppm_}.0.008 ppm. |
Toluene <.002 ppm | <002 ppm | <002 ppm | <002 ppm | <002 ppm | <.002 ppm | <.002 ppm
E. Benzene | <002 ppm | <002 ppm | <002 ppm | 0.006 ppm | <002 ppm: | <002 ppm | <002 ppm
T. Xylenes | <006 ppm | <006 ppm | <006 ppm | <.006 ppm | <006 ppm | <.006 ppm | <.006 ppm

Figures and Appendices

Figures:
Vicinity Map

Water Flow Diagram

Appendices:

Cumulative Well Data
Analytical Results
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Figure 1
Vicinity Map



AN
~

&
et

"E.G ravel'?f(%,

i
- I
L'}
o "
i
e " Vo 7
i P b i
Toge_ 0" .__‘___{;:’:-fl,,”GravelP-?\_
o~
Y L N ——
o sl *
—e=3 i
Y . -—”—\jjf\“""’ # _‘(_/}) &
8 #\a=
% > { »
Nomk
- N
e - l;

Y A

e raveT

L]

I

-\
";"-"?'
= D J

<

~a e ]

gg o
AN
(\.f‘-f!\'

0N

o
g
v
)ﬂ‘,
W
W
="
Y
0
&

¢ ]

7

S
4

ke fo

:
(

e
e

5+

i
I
£

Hexx
~

t=as

4
.

Semumy

ARCO Permian

South Justis Unit F-230
Vicinity Map

Safety & Invironmental
Solutions, Inc.
Hobbs, NM




Ida Wimberly South Justis Unit Monitor Well Report
September 28, 1999

ARCO Permian
Lea County, New Mexico

Figure 2
Water Flow Diagram
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Ida Wimberly Cumulative Well Data

Monitor Well #1

Contaminant

WOOC

Tnitial

CTest Date o Vest Date Test Date

Standard Test 872598 0717599 0/24/99
12/17:97
Aluminum 5.0 ppm <0.2 ppm n/a n/a n/a
Arsenic 0.1 ppm | <0.1 ppm n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a
Chloride 250.0 ppm | 1580 ppm | 1839 ppm | 1610 ppm | 2231 ppm
Chromium 0.05 ppm | <0.05 ppm n/a na n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a
Copper 1.0ppm | <0.]1 ppm n/a n/a n/a
Iron 1.0 ppm .388 ppm n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a
Manganese 0.2 ppm | 0.345 ppm n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a
Molybdenum | 1.0 ppm | <0.2 ppm n/a n/a n/a
Nickel 0.2ppm | <0.2 ppm n/a n/a n/a
Selenium 0.05 ppm | <0.1 ppm n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a
Sulfate 600 ppm | 1050 ppm | 305 ppm n/a 455 ppm
Zinc 10.0 ppm | <0.2 ppm n/a n/a n/a
TDS 1000 ppm { 3480 ppm | 4380 ppm | 4560 ppm | 4520 ppm
pH >6& <9 5.58 6.384 n/a 7.19 ppm
TPH N/A n/a 42.9 ppm n/a 2.76 ppm
Benzene 0.01 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm
Toluene 0.75 ppm_ | <.002 ppm | <.002 ppm n/a <.002 ppm
E. Benzene 0.75 ppm | <.002 ppm [ <.002 ppm n/a <,002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm n/a <.006 ppm




Monitor Well #2
Aluminum 5.0 ppm <0.2 ppm n/a n/a n/a
Arsenic 0.1 ppm <0.1 ppm n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a
Cadmium 0.01 ppm { <0.01 ppm n/a n/a n/a
Chioride 250.0ppm | 6200 ppm | 2731 ppm | 3890 ppm | 6590 ppm
Chromium 0.05 ppm | <0.05 ppm n/a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a
Copper 1.0 ppm <0.1 ppm n/a n/a n/a
Iron 1.0 ppm <.2 ppm n/a n/a n/a
Lead 0.05ppm | <0.05 ppm n/a n/a n/a
Manganese 0.2 ppm 0.343 ppm n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a
Molybdenum { 1.0 ppm <0.2 ppm n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a
Selenium 0.05 ppm <0.1 ppm n/a n/a n/a
Silver 0.05 ppm <0.1 ppm n/a n/a n/a
Sulfate 600 ppm 1160 ppm 426 ppm n/a 666 ppm
Zinc 10.0 ppm <0.2 ppm n/a n/a n/a
TDS 1000 ppm | 10490 ppm | 12240 ppm | 7490 ppm [ 14270 ppm
pH >6 & <9 7.84 6303 | na 6.88
TPH N/A n/a 140ppm | 103 ppm | 4.27 ppm
Benzene 0.0l ppm | <002ppm | <.002ppm | <002 ppm | .003 ppm
Toluene 0.75ppm | <002 ppm [ <002 ppm | <002 ppm | <.002 ppm
E. Benzene 0.75ppm | <002 ppm | <.002 ppm | <002 ppm | <002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm | <.006 ppm | <006 ppm




Monitor Well #3

Contumnant

WwWOCC

Initial Test

Test Date

Test Date

Toest Pate

Standard [2/17797 §72398 O/ 7799 G72.3/99
Aluminum 5.0 ppm <0.3 ppm n/a n/a n/a
Arsenic 0.1 ppm <0.1 ppm n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a nfa
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a
Chloride 2500 ppm | 8500 ppm | 4124 ppm | 7570 ppm | 5374 ppm
Chromium 0.05 ppm | <0.05 ppm n/a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a
Copper 1.0 ppm <0.1 ppm n/a n/a n/a
Iron 1.0 ppm <.2 ppm n/a. n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a nfa
Manganese 0.2 ppm | 0.440 ppm n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a nfa
Molybdenum | 1.0 ppm <0.2 ppm n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a
Selenium 0.05ppm | <0.1 ppm n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a
Sulfate 600 ppm 1280 ppm | 279 ppm n/a 397 ppm
Zinc 10.0 ppm | <0.2 ppm n/a n/a n/a
TDS 1000 ppm | 15300 ppm | 8840 ppm | 15180 ppm | 10330 ppm
pH >6 & <9 7.77 6.64 n/a 6.91
TPH N/A n/a 24.6 ppm n/a n/a
Benzene 001 ppm | <002 ppm | <.002 ppm | <.002 ppm | .005 ppm
Toluene 0.75ppm | <002 ppm | <.002 ppm | <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <002 ppm | <.002 ppm | <.002 ppm | <.002 ppm
Total Xylenes | 0.62 ppm | <006 ppm | <.006 ppm | <006 ppm | <.006 ppm




Monitor Well #4
Aluminum 5.0 ppm <0.3 ppm n/a n/a n/a
Arsenic 0.1 ppm <0.1 ppm n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a
Chloride 250.0 ppm | 9641 ppm | 6910 ppm [ 4680 ppm | 14600 ppm
Chromium 0.05 ppm | <0.05 ppm n/a n/a n/a
Cobalt 0.05ppm | <0.05 ppm n/a n/a n/a
Copper 1.0 ppm <0.1 ppm n/a n/a n/a
Tron 1.0 ppm <.2 ppm n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a
Manganese 02ppm | 0.440 ppm n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a
Molybdenum | 1.0 ppm <0.2 ppm n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a
Selenium 0.05ppm | <0.1 ppm n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a
Sulfate 600 ppm 159 ppm 335 ppm n/a 488 ppm
Zinc 10.0 ppm | <0.2 ppm n/a n/a n/a
TDS 1000 ppm [ 13580 ppm | 13960 ppm | 9460 ppm | 20020 ppm
pH >6& <9 6.69 6.64 n/a 7.04
TPH N/A <1.0 ppm 11.8 ppm n/a 3.27 ppm
Benzene 0.01 ppm | 0.033 ppm [ 0.046 ppm | 0.003 ppm | 0.033 ppm
Toluene 0.75 ppm | <002 ppm [ <.002 ppm | <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <007 ppm [ .012ppm | <002 ppm | 0.006 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm | <.006 ppm | <006 ppm:




Monitor Well #5
Contaminant AN (;_}'(',.('f Tnitial Test PDate  Fest Date Test Date
Standard Test 8/25/08 6/17/99 9/214/99
8198
Alyminum 5.0 ppm <0.3 ppm n/a n/a n/a
Arsenic 0.1 ppm | <0.1 ppm n/a n/a n/a
Barium 1.0ppm | <1.0 ppm n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a
Chloride 250.0 ppm | 1950 ppm | 2396 ppm | 2090 ppm | 2535 ppm
Chromium 0.05 ppm | <0.05 ppm n/a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a
Copper 1.0 ppm <0.1 ppm n/a n/a n/a
fron 1.0 ppm <.2 ppm n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a
Manganese 0.2 ppm | 0.440 ppm n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm nfa n/a n/a
Molybdenum | 1.0 ppm | <0.2 ppm n/a n/a n/a
Nickel 02ppm | <0.2 ppm n/a n/a n/a
Selenium 0.05 ppm | <0.1 ppm n/a n/a n/a
Silver 0.05 ppm | <0.1 ppm n/a n/a n/a
Sulfate 600 ppm 138 ppm | 274 ppm n/a 429 ppm
Zinc 10.0 ppm | <0.2 ppm na: n/a n/a
TDS 1000 ppm | 3790 ppm | 5430 ppm | 5300 ppm | 5100 ppm
pH >6& <9 7.14 7.216 n/a 7.28
TPH N/A <1.0 ppm | 11.0 ppm n/a 1.26 ppm
Benzene 0.01 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm
Toluene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm
E. Benzene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <006 ppm n/a <.006 ppm




Monitor Well #6
Contaminant \\'(‘)t_‘(‘ foitial Test Test Date Test Date Test Date
Standard SA11/98 8723/98 O/ 17799 0724799
Aluminum 5.0 ppm n/a n/a n/a n/a
Arsenic 0.1 ppm n/a n/a n/a n/a
Barium 1.0 ppm nfa n/a n/a n/a
Boron 0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm n/a n/a n/a n/a
Chloride 250.0 ppm | 29600 ppm | 24186 ppm | 25500 ppm | 42583 ppm
Chromium 0.05 ppm n/a n/a n/a n/a
Cobalt 0.05 ppm n/a n/a n/a n/a
Copper 1.0 ppm n/a nfa n/a nfa
Iron 1.0 ppm n/a n/a n/a n/a
Lead 0.05 ppm n/a n/a n/a n/a
Manganese 0.2 ppm n/a n/a n/a n/a
Mercury 0.002 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm n/a n/a n/a n/a
Nickel 0.2 ppm n/a n/a n/a n/a
Selenium 0.05 ppm n/a n/a n/a n/a
Silver 0.05 ppm n/a n/a n/a n/a
Sulfate 600 ppm n/a 750 ppm 1200 ppm | 1428 ppm
Zinc 10.0 ppm n/a n/a n/a na
TDS 1060 ppm | 58260 ppm | 58260 ppm | 53980 ppm | 71000 ppm
pH >6 & <9 n/a 6.829 n/a 6.74
TPH N/A <1.0 ppm 6.8 ppm n/a 1.88 ppm
Benzene 0.01 ppm | 0.044 ppm | 0.007 ppm n/a 0.003 ppm
Toluene 0.75 ppm | 0.004 ppm | <.002 ppm n/a <.002 ppm
E. Benzene | 0.75 ppm | <.002 ppm | <.002 ppm n/a <,002 ppm
Total Xylenes | 0.62 ppm | 0.009ppm | <.006 ppm n/a <.006 ppm




Monitor Well #7

Contaminant

WOCC
Standard

Inttial Test
8/12/98

Test Date
82598

Test Date
0/17/99

Test Date
9/24/99

Aluminum 5.0 ppm n/a n/a na n/a
Arsenic 0.1 ppm n/a n/a n/a n/a
Barium 1.0 ppm n/a n/a n/a n/a
Boron 0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm n/a n/a n/a n/a
Chloride 250.0 ppm | 5015 ppm | 3288 ppm | 5380 ppm | 6387 ppm
Chromium 0.05 ppm n/a n/a n/a n/a
Cobalt 0.05 ppm n/a n/a n/a n/a
Copper 1.0 ppm n/a n/a n/a n/a
Iron 1.0 ppm n/a n/a n/a n/a
Lead 0.05 ppm n/a n/a n/a n/a
Manganese 0.2 ppm n/a n/a n/a n/a
Mercury 0.002 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm n/a n/a n/a n/a
Nickel 0.2 ppm n/a n/a n/a n/a
Selenium 0.05 ppm n/a n/a n/a n/a
Silver 0.05 ppm n/a n/a n/a n/a
Sulfate 600 ppm n/a 832 ppm 142 ppm 553 ppm
Zing 10.0 ppm n/a n/a n/a n/a
TDS 1000 ppm | 13496 ppm | 8170 ppm | 10580 ppm | 12140 ppm
pH >6 & <9 nfa 7.326 n/a 7.59
TPH N/A 48.7 ppm 7.1 ppm n/a 1.32 ppm
Benzene 0.01 ppm | 0.013 ppm | 0.003 ppm n/a 0.008 ppm
Toluene 0.75ppm | 0.002ppm [ <.002 ppm n/a <.002 ppm
E. Benzene | 0.75 ppm | <.002 ppm | <002 ppm n/a <.002 ppm
Total Xylenes | 0.62 ppm | 0.009ppm | <.006 ppm n/a <,006 ppm
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PHONE (915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

AR Dn NAL PHONE {505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC
-~ ATTN: DEE WHATLEY - ‘
~ 703 E. _CLINTON; SUITE 103
"HOBBS, NM 88240
o C FAX TO: (505) 393-4388 . :
Receiving Date: 09/24/99 A : : Sampling Date: 09/24/99

Reporting Date: 09/28/99 ' Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sampie Condition: COOL & INTACT
Project Name: (DA WIMBERLY Sample Received By: AH
Project Location: ARCO SOUTH JUSTIS Analyzed By; BC/GP/AP
ETHYL TOTAL
LAB NO. SAMPLE D TPH BENZENE TOLUENE BENZENE XYLENES
(mgh}  (mg/l) (mgfL) (mg/L) (mg/L)
ANALYSIS DATE: 09/27/99 09/24/99 09/24/99 09/24/99 09/24/99
H4360-1 MW #1 2.76 <0.002 <0.002 <0.002 <0.006 .
. [H4380-2. MWi2 - : o 427 0003 | <0002 | <0002 | <0006
H4360-3 MW 1.52 0.005 . <0.002 - <0.002 <0.006
H4360-4 MW #4 3.27 . 0.033 <0.002 0.006 <0.006
H4360-5 MW #5 1.26 <0.002 <{0.002 <0.002 <0.006
H4260-6 MW #6 1.88 0.003 <0.002 <0.002 <0.006
H4360-7 MW #7 1.32 0.008 <0.002 <0.002 <0.006
Quality Control 41.3 0.092 0.100 0.100 0.304
True Value QC 40.0 0.100 0.100 0.100 €.300
% Recovery 103 92.1 100 99.6 101
Relative Percent Difference 0.6 29 6.0 6.7 53

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

/284

Date ~

H4360A.XLS

PLEASE NOTE: Liabllity and Damages. Cardinal's kability and client's exclusive ramedy for any claim asising. whethar based in contract or tost, shall be limited to the amount paid by client for anatyses.
Al claims, ummmmewmyomrmmrmmmMMMnmmwwmmmmm;ysaﬂmm the applicable
service. In no evant shali Cardinal be Kable for incidental or inchuciing, without imitation, business imerruptions, loss of use, or loss of profits incusred by client, its subsidiaries,
.wmammmmdmmmmawmmmfwm regacdiess of whether such claim is based upon any of the above-stated reasons of otherwisa.




e PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603
4

b AR DI NAL PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS.. NM 88240
- LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS INC.

. . ... ATTN: DEEWHATLEY . } o
= Recerwng Date- 091‘24[99 e 703 E;CLINTON;: SUITE, 103 P Samplmg Date:. 09!24!99 SR

- Reporting Date: 09/28/99 « 7 HOBBS, NM 88240 . .Sample Type:" ‘GROUNDWATER
Project Number. NOT GIVEN - FAX TO: (505) 393—438_8 . Sample Condition: COOL & INTACT
Project Name: IDAWIMBERLY = - - - Sample Received By: AH
Project Location: ARCO SOUTH JUSTIS ' ' Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity

LAB NUMBER SAMPLE ID (mg/l) (mg) (mgh) (mg/l) (umhos/icm) (mgCaCCs/l)
ANALYSIS DATE: 09/24/99| 09/27/99| 09/27/99] 09/27/39 00727189 09/24/99
H4360-1 MW #1 1157 296 126 24 1978 188
H4360-2 MW #2 3611 544 258 62 1715 376
H4360-3 MW #3 2892 448 214 55 1679 376
H4360-4 MW #4 8521 736 272 76 1603 508
H4360-5 MW #5 1355 312 112 20 1657 , 196
H4360-6 MW #6 22692 2480 1458 98 1482 192
H4360-7 MW #7 B '~ 3553 800 97 66 1523 - 136
|Quality Control - _ NR 48 - 49} 496 1443 NR
True Value QC . NR| - 50 50 5.00 1413 NR
9 Accuracy NR 96 98 89 102 NR
Relative Percent Difference NR 6.3 5.1 0 0.4 NR
METHODS: SM3500-Ca-D B500-Mg E 8049 120.1 310.1
clr S04 COa HCO3 oH TDS

(mg/)  (mgl) (mgh) (mgl) (s.u.) (mg/L)

ANALYSIS DATE: 00/27/99| 09/27/99] 09/27/99| 09/27/99 09/27/99 0972899
H4360-1 MW #1 2231 455 0 226 7.19 4520
H4360-2 MW #2 6590{ 666 0 459 6.88 14270
H4360-3 MW #3 5374 397 Q 459 6.91 10330
H4360-4 MW #4 14600 488 0 620 7.04 20020
H4360-5 MW #5 2535 429 0 239 7.28 £100
H4360-6 MW #6 42583/ 1428 0 2234 6.74 71000
H4360-7 MW #7 6387 553 Y] 166 7.69 12140
Quality Control ' 1024 47 .47 112 221 6.99 NR
True Value QC 1000 50.00 124 259 7.00 NR
% Accuracy 102 84.9 90.3 854 99.9 NR
Relative Percent Difference 9.8 5.2 - - 1.4 NR
METHODS: SM4500-Ci-B 3754 3101 310.1 150.1 160.1

1AYgs
Date

|EL,4 la.ndbmugu Mwwmmmmmmmwmm whather based in contract or tort, mallbelmﬂhdmmeamoumpmdbydhmloramly”s
Al Mfﬁwmwmm shal ba d unless meds in writing and received by Cerdinal within thirty (30) days atter ion of the appi
8AIVICE, Inmmntsmmmmmwmww inchuding, without imitation, business intenuptions, loss of use, of loss of profits incurred by client, its subaidisrias,
aflikates or successors arising out of or relatad to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-siatad reasons or otherwisa,
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Ida Wimberly South Justis Unit Monitor Well Report Arco Permian
September 19, 2000 Lea County, New Mexico

L Background
The subject property is located at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T25S, R37E, Lea County, New Mexico. Safety & Environmental
Solutions, Inc. (SESI) performed sampling and data collection on the eight (8) ground
water monitor wells previously installed at the site (See Vicinity Map). The casing size in
all wells is 2".

1. Work Performed

On September 19, 2000 SESI environmental technician, Sergio Contreras, Jr., arrived at
the site. Ground water samples were taken from each well after a hand bailer was used to
develop the wells. Three to five casing volumes of water were removed from each well
until pH and temperature of the water were stabilized. The water that was removed was
placed in appropriate drums for disposal. The samples were obtained and placed in
appropriate containers, preserved and transported under chain of custody to Cardinal
Laboratories of Hobbs, New Mexico for analysis of the contaminants identified in the
initial sampling. (See Analytical Data)

In addition to the sampling, SESI also measured the depth to the top of the water table
and the total depth of each well. The depth to the top of ground water was measured using
a Solinst water level indicator. The total depth of each well was measured in order to
compute the proper casing volumes. A summary of this data follows:

1D DATE TOP OF DEPTH | POTENTIOMETRIC | TOTAL FREE
CASING TO ELEVATION WELL PRODUCT
ELEVATION | WATER DEPTH | THICKNESS

MW-1 [ 9-19-00 3,066.98° 64.53° 3,002.45° 66' 0.00
MW -2 | 9-19-00 3,065.92° 63.72° 3,002.20° 71 0.00
MW -3 | 9-19-00 3,066.21° 64.07° 3,002.14° 71 0.00
MW -4 | 9-19-00 3,067.93° 65.73° 3,002.20° 82 0.00
MW -5 | 9-19-00 3,066.56’ 63.99° 3,002.57 80' 0.00
MW -6 | 9-19-00 3,065.33° 63.37 3,001.96 75' 0.00
MW -7 | 9-19-00 3,064.64° 62.55' 3,002.09° 75' 0.00
MW —8 | 9-19-00 3,062.68’ 60.69° 3,001.99° 72' 0.25°

2




Ida Wimberly South Justis Unit Monitor Well Report
September 19, 2000

Arco Permian

Lea County, New Mexico

IIL.

Analytical Results

The analysis of the groundwater samples performed by Cardinal Laboratories are

summarized as follows:

CONTAMINANT [ MW #1 | MW #2 | MW #3 MW  #4
Sodium 913ppm 2382ppm 6027ppm 3714ppm
Calcium 235ppm 288ppm 676ppm 300ppm
Magnesium 78ppm 126ppm 224ppm 135ppm
Potassium 5.29ppm 26.94ppm 49.62ppm 38.70ppm
Conductivity 5753ppm 12374ppm 29779ppm 17935ppm
T- Alkalinity 205ppm 461ppm 441ppm 738ppm
Chlorides 165 ppm 4274ppm 10490ppm 5925ppm
Sulfate (SOy4) 369ppm 218ppm 540ppm 332ppm
Carbonate Oppm Oppm Oppm Oppm
HCO; 250ppm 563ppm 538ppm 900ppm
TDS 4290ppm 8080ppm 21050ppm 11220ppm
pH 7.26 6.97 6.89 7.26
TPH <1.0ppm <1.0ppm <1.0ppm <1.0ppm
Benzene <.00Zppm <.002ppm <.002ppm 0.024ppm
Toluene <.002ppm <.002ppm <.002ppm <.002ppm
E. Benzene <.002ppm <.002ppm <.002ppm 0.011ppm
T. Xylenes <.006ppm <.006ppm <.006ppm <.006ppm

*Red exceeds NM WQCC Ground Water Standards



Ida Wimberly South Justis Unit Monitor Well Report
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CONTAMINANT | MW #5 | MW #6 | MW #7
Sodium 1953ppm | 13658ppm | 1859ppm
Calcium 350ppm 1792ppm 344ppm

Magnesium 134ppm 695ppm 102ppm
Potassium 6.32ppm 104ppm 13.54ppm
Conductivity 10547ppm | 66214ppm 10129ppm
T-Alkalinity 205ppm 267ppm 297ppm
Chlorides 3691ppm | 25352ppm | 3303ppm
Sulfate (S04) 265ppm 1143ppm 373ppm

Carbonate Oppm Oppm Oppm
HCO; 250ppm 325ppm 363ppm
TDS 7680ppm 50260ppm 7210ppm

pH 741 6.75 7.18
TPH <1.0ppm <1.0ppm <1.0ppm
Benzene <002ppm | 0.0lippm | <.002ppm
Toluene <.002ppm | <.002ppm | <.00Zppm
E. Benzene <002ppm | <.002ppm | <.002ppm
T. Xylenes <.006ppm | <.006ppm [ <.006ppm

*Red exceeds NM WQCC Ground Water Standards
MW #8 not sampled due to Free Product

IV.  Figures and Appendices

Figures:

Vicinity Map

Potentiometric Map

Appendices:

Cumulative Well Water Quality Data
Analytical Results
Water Analysis Validation
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Figure 1
Vicinity Map
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Figure 2
Potentiometric Map
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Appendix A
Cumulative Well Water Quality Data



Ida Wimberly Cumulative Well Data

Monitor Well #1
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST:
STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.2ppm n/a n/a n/a n/a
Arsenic 0.1ppm <0.1ppm n/a n/a n/a n/a
Barium 1.0ppm <1.0ppm n/a n/a n/a n/a
Boron 0.75ppm <(.75ppm n/a n/a n/a n/a
Cadmium 0.01ppm <(0.01ppm n/a n/a n/a n/a
Calcium n/a 296ppm 317ppm n/a 296ppm 320ppm
Carbonate n/a Oppm Oppm n/a Oppm Oppm
Chloride 250.0ppm 1580ppm | 1839ppm 1610ppm | 2231ppm | 1686ppm
Chromium 0.05ppm <0.05ppm n/a n/a n/a n/a
Cobalt 0.05ppm <().05ppm n/a n/a n/a n/a
Conductivity n/a 6116 6273 n/a 1978 6187
(umhos/cm)
Copper 1.0ppm <(.1ppm n/a n/a n/a n/a
HCO, n/a 122ppm 249ppm n/a 229ppm 23%ppm
Iron 1.0ppm .388ppm n/a n/a n/a n/a
Lead 0.05ppm <0.05ppm n/a n/a n/a n/a
. Magnesium n/a 112ppm 112ppm N/A 126ppm 126ppm
Manganese 0.2ppm 0.345ppm n/a n/a n/a n/a
Mercury 0.002ppm <0.02ppm n/a n/a n/a n/a
Molybdenum 1.0ppm <0.2ppm n/a n/a n/a n/a
Nickel 0.2ppm <0.2ppm n/a n/a n/a n/a
Potassium n/a 22.5ppm 8.8ppm n/a 24ppm 66ppm
Selenium 0.05ppm <0.1ppm n/a n/a n/a n/a
Silver 0.05ppm <0.1ppm n/a n/a n/a n/a
Sodium n/a 1007ppm 850ppm n/a 1157ppm | 738ppm
Sulfate 600ppm 1050ppm 305ppm n/a 455ppm 423ppm
T-Alkalinity n/a 100 204 n/a 188 192
(MgCaCO4/L)
TDS 1000ppm 3480ppm | 4380ppm | 4560ppm | 4520ppm | 2910ppm
Zinc 10.0ppm <0.2ppm n/a n/a n/a n/a
pH >6&<9 5.58 6.384 n/a 7.19ppm | 7.22ppm
TPH n/a n/a 42 9ppm n/a 2.76ppm | <1.00ppm
Benzene 0.01ppm <.002ppm | <.002ppm n/a <.002ppm | <.002ppm
Toluene 0.75ppm <.002ppm | <.002ppm n/a <.002ppm | <.002ppm
E. Benzene 0.75ppm <.002ppm | <.002ppm n/a <.002ppm | <.002ppm
Total Xylenes 0.62ppm <.006ppm | <.006ppm n/a <.006ppm | <.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm n/a n/a n/a
Arsenic 0.1ppm n/a n/a n/a
Barium 1.0ppm n/a n/a n/a
Boron 0.75ppm n/a n/a n/a
Cadmium 0.01ppm n/a n/a n/a
Calcium n/a 301ppm 321ppm 235ppm
Carbonate n/a Oppm Oppm Oppm
Chloride 250.0ppm 1570ppm 1973ppm 1651 ppm
Chromium 0.05ppm n/a n/a n/a
Cobalt 0.05ppm n/a n/a n/a
Conductivity n/a 6155 5770 5753
(umhos/cm)
Copper 1.0ppm n/a n/a n/a
HCO; n/a 229ppm 22%9ppm 250ppm
Iron 1.0ppm n/a n/a n/a
Lead 0.05ppm n/a n/a n/a
Magnesium n/a n/a n/a 78ppm
Manganese 0.2ppm n/a n/a n/a
Mercury 0.002ppm n/a n/a n/a
Molybdenum 1.0ppm n/a n/a n/a
Nickel 0.2ppm n/a n/a n/a
Potassium n/a 104.0ppm 4%ppm 5.29ppm
Selenium 0.05ppm n/a n/a n/a
Silver 0.05ppm n/a n/a n/a
Sodium n/a 995ppm 904ppm 913
Sulfate 600ppm 1180ppm 351ppm 36%ppm
T-Alkalinity n/a 188 188 205
(MgCaCO4/L)
TDS 1000ppm 3930ppm 4640ppm 4290ppm
Zinc 10.0ppm n/a n/a n/a
pH >6& <9 7.15 7.13 7.26
TPH n/a <1.0 <1.0 <1.0
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm [ <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm { <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #2
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.2ppm n/a n/a n/a n/a
Arsenic 0.1ppm <0.1ppm n/a n/a n/a n/a
Barium 1.0ppm <1.0ppm n/a n/a n/a n/a
Boron 0.75ppm <0.75ppm n/a n/a n/a n/a
Cadmium 0.01ppm <0.01ppm n/a n/a n/a n/a
Calcium n/a 426ppm 476ppm n/a 544ppm 760ppm
Carbonate n/a Oppm Oppm n/a Oppm Oppm
Chloride 250.0ppm 6200ppm 273 1ppm 3890ppm 6590ppm 9552ppm
Chromium 0.05ppm <0.05ppm n/a n/a n/a n/a
Cobalt 0.05ppm <0.05ppm n/a n/a n/a n/a
Conductivity n/a 17028 19010 n/a 1715 27600
(umhos/cm)
Copper 1.0ppm <0.1ppm n/a n/a n/a n/a
HCO; n/a 404ppm 547ppm n/a 459ppm 425ppm
Iron 1.0ppm <.2ppm n/a n/a n/a n/a
Lead 0.05ppm <0.05ppm n/a n/a n/a n/a
Magnesium n/a 193ppm 214ppm n/a 258ppm 389ppm
Manganese 0.2ppm 0.343ppm n/a n/a n/a n/a
Mercury 0.002ppm <0.02ppm n/a n/a n/a n/a
Molybdenum 1.0ppm <0.2ppm n/a n/a n/a n/a
Nickel 0.2ppm <0.2ppm n/a n/a n/a n/a
Potassium n/a 90ppm 42.3ppm n/a 62ppm 132ppm
Selenium 0.05ppm <0.1ppm n/a n/a /a n/a
Silver 0.05ppm <{).1ppm n/a n/a n/a n/a
Sodium n/a 3700ppm 1202ppm n/a 3611ppm 4979ppm
Sulfate 600ppm 1 160ppm 426ppm n/a 666ppin 663ppm
T-Alkalinity n/a 404 448 n/a 376 348
(MgCaCQOs/L)
TDS 1000ppm | 10490ppm | 12240ppm | 7490ppm | 14270ppm | 16260ppm
Zinc 10.0ppm <(.Zppm n/a n/a n/a n/a
pH >6&<9 7.84 6.303 n/a 6.88 7.00
TPH n/a n/a 14.0ppm 10.3ppm 4.27ppm <1.00ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm .003ppm .010ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm [ <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 681ppm 373ppm 288ppm
Carbonate N/a Oppm Oppm Oppm
Chloride 250.0ppm 9000ppm 3758ppm 4274ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 26494 11250 12374
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO, N/a 395ppm 488ppm 563ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 437ppm 175ppm 126ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a
Nickel 0.2ppm <(0.2ppm N/a N/a
Potassium N/a 90ppm 1920ppm 26.94ppm
Selenium 0.05ppm <0.1ppm N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 3700ppm 1920ppm 2382ppm
Sulfate 600ppm 1080ppm 222ppm 218ppm
T-Alkalinity N/a 324 400 461
(MgCaCO5/L)
TDS 1000ppm 17610ppm 8440ppm 8080ppm
Zinc 10.0ppm N/a N/a N/a
pH >6& <9 6.88 7.04 6.97
TPH N/A <1.0 <1.0 <1.0
Benzene 0.0lppm .004ppm <0.002ppm <(0.002ppm
Toluene 0.75ppm <0.002ppm <0.002ppm <0.002ppm
E. Benzene 0.75ppm <0.002ppm <0.002ppm <0.002ppm
Total Xylenes 0.62ppm <0.006ppm <0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #3
CONTAMINANT wWQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17199 . 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <(0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 629ppm 360ppm N/a 448ppm 640ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 8500ppm 4124ppm 7570ppm 5374ppm 83 16ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 23846 13960 N/a 1679 22885
(umhos/cm)
Copper 1.0ppm <().1ppm N/a N/a N/a N/a
HCO; N/a 316ppm 556ppm N/a 459ppm 434ppm
Iron 1.0ppm <.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 302ppm 187ppm N/a 214ppm 316ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 118ppm 31.7ppm N/a 55ppm 78ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 4875ppm 2229ppm N/a 2892ppm | 4441ppm
Sulfate 600ppm 1280ppm 279ppm N/a 397ppm 562ppm
T-Alkalinity N/a 316 455 N/a 376 356
(mgCaCOs/L)
TDS 1000ppm 15300ppm 8840ppm 15180ppm | 10330ppm | 13260ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH >6 & <9 7.77 6.64 N/a 6.91 6.84
TPH N/a N/a 24.6ppm N/a N/a <1.00ppm
Benzene 0.01ppm <0.002 ppm | <0.002ppm | <0.002ppm | .005ppm | <0.002ppm
Toluene 0.75ppm <0.002 ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75 ppm <0.002 ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62 ppm <0.006 ppm | <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WwQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 321ppm 581ppm 676ppm
Carbonate N/a Oppm Oppm Oppm
Chloride 250.0ppm 5300ppm 7140ppm 10490ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 15760 20220 29779
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO;3 N/a 459ppm 449ppm 538ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 292ppm 238ppm 224ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a
Potassium N/a 88.0ppm 114ppm 49.62ppm
Selenium 0.05ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 3071ppm 3808ppm 6027ppm
Sulfate 600ppm 913ppm 414ppm 540ppm
T-Alkalinity N/a 376 368 441
(mgCaCOs/L)
TDS 1000ppm 10310ppm 15316ppm 21050ppm
Zinc 10.0ppm N/a N/a N/a
pH >6&<9 6.99 7.24 6.89
TPH N/a <1.0 <1.0 <1.0
Benzene 0.01ppm .002ppm 002ppm <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm <(.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #4
CONTAMINANT wQCC INITTIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/10/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <(0.01ppm N/a N/a N/a N/a
Calcium N/a 480ppm 472ppm N/a 736ppm 1160ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 9641ppm 6910ppm 4680ppm | 14600ppm | 16295ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 18190 21750 N/a 1603 44620
(umhos/cm)
Copper 1.0ppm <0.1ppm N/a N/a N/a N/a
HCO; N/a 439ppm 864ppm N/a 620ppm 476ppm
Iron 1.0ppm <.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 340ppm 248ppm N/a 272ppm 559ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 68ppm 50.5ppm N/a 76ppm 144ppm
Selenium 0.05ppm <0, 1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.lppm N/a N/a N/a N/a
Sodium N/a 5252ppm 3921ppm N/a 8521ppm 8529ppm
Sulfate 600ppm 159ppm 335ppm N/a 488ppm 562ppm
T-Alkalinity N/a 360 708 N/a 508 390
{mgCaCO,/L)
TDS 1000ppm 13580ppm | 13960ppm | 9460ppm | 20020ppm | 30010ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH >6& <9 6.69 6.64 N/a 7.04 7.01
TPH N/a <1.0ppm 11.8ppm N/a 3.27ppm <1.00ppm
Benzene 0.01ppm 0.033ppm 0.046ppm | 0.003ppm | 0.033ppm 0.026ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.007ppm | 0.012ppm | <0.002ppm | 0.006ppm | 0.012ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 277ppm 733ppm 3714ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm
Chloride 250.0ppm 4500ppm 9958ppm 5925ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 13818 27980 17935ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO; N/a 761 ppm 600ppm 900ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 165ppm 328ppm 135ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a
Potassium N/a 107.0ppm 141ppm 38.7ppm
Selenium 0.05ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 2929%ppm 5367ppm 3714ppm
Sulfate 600ppm 877ppm 492ppm 332ppm
T-Alkalinity N/a 624 492 738
(mgCaCO4s/L)
TDS 1000ppm 8810ppm 21688ppm 11220ppm
Zinc 10.0ppm N/a N/a N/a
pH >6& <9 7.19 7.37 7.26
TPH N/a <1.0 <1.0 <1.0
Benzene 0.01ppm 0.029ppm 0.021ppm 0.024ppm
Toluene 0.75ppm <0.002ppm <0.002ppm <0.002ppm
E. Benzene 0.75ppm 0.017ppm 0.010ppm 0.011ppm
Total Xylenes 0.62ppm <0.006ppm <0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #5
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/10/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 264ppm 320ppm N/a 312ppm 320ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 1950ppm 2396ppm 2090ppm 2535ppm 2472ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 5740 7877 N/a 1657 7211
(umhos/cm)
Copper 1.0ppm <0.lppm N/a N/a N/a N/a
HCO; N/a 200ppm 195ppm N/a 239ppm 220ppm
Iron 1.0ppm <.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 127ppm 153ppm N/a 112ppm 219ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
- Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 19ppm 10ppm N/a 20ppm 69ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 850ppm 1094ppm N/a 1355ppm 1078ppm
Sulfate 600ppm 138ppm 274ppm N/a 429ppm 452ppm
T-Alkalinity N/a 164 159 N/a 196 180
{mgCaCOs/L)
TDS 1000ppm 3790ppm 5430ppm 5300ppm 5100ppm 4530ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH >6& <9 7.14 7.216 N/a 7.28 7.25
TPH N/a <1.0ppm 11.0ppm N/a 1.26ppm <1.00ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm N/a <(0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WwQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/60
Aluminum 5.0ppm N/a Nfa N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 286ppm 329ppm 350ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm
Chloride 250.0ppm 2400ppm 2161ppm 3691ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 6966ppm 6400ppm 10547ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO; N/a 229ppm 229ppm 250ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 141ppm 134ppm 134ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a
Potassium - N/a 78.0ppm 23ppm 6.32ppm
Selenium 0.05ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 1466ppm 1008ppm 1953ppm
Sulfate 600ppm 974ppm 348ppm 265ppm
T-Alkalinity N/a 188 188 205
(mgCaCQOs/L)
TDS 1000ppm 4380ppm 5176ppm 7680ppm
Zinc 10.0ppm N/a N/a N/a
pH >6 & <9 7.28ppm 7.18ppm 7.41ppm
TPH N/a <1.0ppm <1.0ppm <1.0ppm
Benzene 0.01ppm <0.002ppm <0.002ppm <0.002ppm
Toluene 0.75ppm <(0.002ppm <0.002ppm <0.002ppm
E. Benzene 0.75ppm <0.002ppm <0.002ppm <0.002ppm
Total Xylenes 0.62ppm <0.006ppm <0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #6
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/11/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm N/a N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a N/a
Calcium N/a N/a 2120ppm N/a 2480ppm 2760ppm
Carbonate N/a N/a Oppm N/a Oppm Oppm
Chloride 250.0ppm 29600ppm | 24186ppm | 25500ppm | 42583ppm | 26521ppm
Chromium 0.05ppm N/a N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a N/a
Conductivity N/a 61900 68740 N/a 1482 68310
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a N/a
HCO; N/a N/a 220ppm N/a 234ppm 232ppm
Iron 1.0ppm N/a N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a N/a
Magnesium N/a N/a 1239ppm N/a 1458ppm 1045ppm
Manganese 0.2ppm N/a N/a N/a N/a N/a
Mercury 0.002ppm Nia N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a N/a
Potassium N/a N/a 101ppm N/a 98ppm 201ppm
Selenium 0.05ppm N/a N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a N/a
Sodium N/a N/a 11269ppm N/a 22692ppm | 12550ppm
Sulfate 600ppm N/a 750ppm 1200ppm | 1428ppm 114Sppm
T-Alkalinity N/a fa 180 N/a 192 240
{mgCaCOs/L)
TDS 1000ppm 58260ppm | 58260ppm | 53980ppm | 71000ppm | 47980ppm
Zinc 10.0ppm N/a N/a N/a N/a N/a
pH >6& <9 N/a 6.82 N/a 6.74 6.82
TPH N/a <1.0ppm 6.8ppm N/a 1.88ppm <1.00ppm
Benzene 0.01ppm 0.044ppm | 0.007ppm N/a 0.003ppm | 0.007ppm
Toluene 0.75ppm 0.004ppm | <0.002ppm N/a <0.002ppm | <0.00Z2ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm 0.009ppm | <0.006ppm N/a <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WwQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 2610ppm 2325ppm 1792ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm
Chloride 250.0ppm 26300ppm 23580ppm 25352ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 69660ppm 63460ppm 66214ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO, N/a 244ppm 268ppm 325ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 1190ppm 1118ppm 695ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a
Potassium N/a 216.0ppm 211ppm 104ppm
Selenium 0.05ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 12560ppm 11940ppm 13658ppm
Sulfate 600ppm 1690ppm 757ppm 1143ppm
T-Alkalinity N/a 200 220 267
(mgCaCOy/L)
TDS 1000ppm 49130ppm 59776ppm 50260ppm
Zinc 10.0ppm N/a N/a N/a
pH >6& <9 6.81 7.38 6.75
TPH N/a <1.0ppm <1.0ppm <1,0ppm
Benzene 0.01ppm 0.007ppm 0.007ppm 0.011ppm
Toluene 0.75ppm <(0.002ppm <0.002ppm <0.002ppm
E. Benzene 0.75ppm <0.002ppm <0.002ppm <0.002ppm
Total Xylenes 0.62ppm <0.006ppm <(0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #7
CONTAMINANT wQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/12/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm N/a N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a N/a
Calcium N/a N/a 460ppm N/a 600ppm 440ppm
Carbonate N/a N/a Oppm N/a Oppm Oppm
Chloride 250.0ppm 5015ppm | 3288ppm | 5380ppm | 6387ppm 4328ppm
Chromium 0.05ppm N/a N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a N/a
Conductivity N/a N/a 11910 N/a 1523 10580
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a N/a
HCO;3 N/a N/a N/a 166ppm 293ppm
Iron 1.0ppm N/a N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a N/a
Magnesium N/a N/a 175ppm N/a 97ppm 219ppm
Manganese 0.2ppm N/a N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a N/a
Potassium N/a N/a 25ppm N/a 66ppm S54ppm
Selenium 0.05ppm N/a N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a N/a
Sodium N/a N/a 1763ppm N/a 3553ppm 2219ppm
Sulfate 600ppm N/a 832ppm 142ppm 553ppm 536ppm
T-Alkalinity N/a N/a 236 N/a 136 240
(mgCaCO5/L) :
TDS 1000ppm 13496ppm | 8170ppm | 10580ppm [ 12140ppm | 7240ppm
Zinc 10.0ppm N/a N/a N/a N/a N/a
pH >6& <9 N/a 7.326 N/a 7.59 7.16
TPH N/a 48.7ppm 7.1ppm N/a 1.32ppm <1.00ppm
Benzene 0.01ppm 0.013ppm | 0.003ppm N/a 0.008ppm | <0.002ppm
Toluene 0.75ppm 0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm 0.009ppm | <0.006ppm N/a <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST
STANDARD DATE DATE DATE
2/25/00 5/31/00 9/19/00
Aluminum 5.0ppm N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a
Barium 1.0ppm N/a N/a N/a
Boron 0.75ppm N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a
Calcium N/a 2610ppm 425ppm 344ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm
Chloride 250.0ppm 4100ppm 3194ppm 3303ppm
Chromium 0.05ppm N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a
Conductivity N/a 11305ppm 9330ppm 10129ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a
HCO; N/a 254ppm 298ppm 363ppm
Iron 1.0ppm N/a N/a N/a
Lead 0.05ppm N/a N/a N/a
Magnesium N/a 267ppm 185ppm 102ppm
Manganese 0.2ppm N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a
Potassium N/a 88.0ppm 46ppm 13.54ppm
Selenium 0.05ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a
Sodium N/a 2.246ppm 1312ppm 185%9ppm
Sulfate 600ppm 1070ppm 369ppm 373ppm
T-Alkalinity N/a 208 244 297ppm
(mgCaCQO4/L)
TDS 1000ppm 8140ppm 7780ppm 7210ppm
Zinc 10.0ppm N/a N/a N/a
pH >6 & <9 7.16 7.15 7.18
TPH N/a <1.0ppm <1.0ppm <1.0ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Ida Wimberly South Justis Unit Monitor Well Report
September 19, 2000

Arco Permian

Lea County, New Mexico

Appendix B
Analytical Results



ARDINAL

PHONE (015) 673-7001 «+ 2111 BEECHWOOD - ABILENE, TX 79603

LABORATORIES

PHONE {505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

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

Receiving Date: 09/18/00

Reporting Date: 09/21/00

Project Number. NOT GIVEN

Project Name: 1IDA WIMBERLY

Project Location: JAL, NM

Sampiling Date: 09/19/00

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: AH

Analyzed By. AH

Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/L) (mg/L) (mgfL) {(mg/L} (mSfem) {(mgCaCO4/L)
ANALYSIS DATE; 09/19/00] 09/20/00] 09/20/00] 08/20/00 09/20/00 09/20/00
H5187-1 MONITOR WELL #1 913 235 78 5.29 5753 205
H5187-2 MONITOR WELL #2 2382 288 126 26.94 12374 461
H5187-3 MONITOR WELL #3 6027 676 224 49.62 29779 441
H5187-4 MONITOR WELL #4 3714 300 135 38.701 . 17935 738
_|_‘151 87-5 MONITOR WELL #5 1863 350 134 6.32 10547 205
H5187-6 MONITOR WELL #6 13658 1792 695 | 104 66214 267
H5187-7 MONITOR WELL #7 1858 344 102 13.54 10128 297
Quality Control 1.829 420 45.0 5.05 1368 NR
| True Value QC 2.000 50.0 50.0 5.00 1413 NR
% Recovery 91.5 84.0 90.9 101 96.7 NR|
Relative Percent Difference 0.4 0 2.4 0 0.2 NR
|IMETHODS: SM3500-Ca-D 3500-Mg E 8049 120.1 310.1
ci- 80, COs HCO, pH TDS
- ) (mgh) (mgil) (mg/l) (mgll) (s.u.) {mg/L)
ANALYSIS DATE: 09/20/00| 09/20/00{ 09/20/00| 08/20/00 09/20/00 09/21/00
H5187-1 MONITOR WELL #1 1651 3601 4] 250 7.26 4290
H5187-2 MONITOR WELL #2 4274 218| o 563 6.97 28080
H5187-3 MONITOR WELL #3 10490 540 0 538} 6.89 21050
H5187-4 MONITOR WELL #4 5925 3327 0 900 7.26 11220
H5187-5 MONITOR WELL #5 3691 265 0} 250 7.41 7680
|H5187-6 MONITOR WELL #5 25352 1143 0 325 6.75 50260
H5187-7 MONITOR WELL #7 3303 373 0 363 7.18 7210
Quality Control 064 51.5 NR 1088 7.03 NR
- [True Value QC 1000 50.0 NR 1000 7.00 NR
% Recovery 896.4 103 NR 108 100 NR
Relative Percent Difference 6.3 15 NR 8.1 0 NR
METHODS: SM4500-Cl-B 375.4 310.1 310.1 150.1 160.1
Date © /

’Chemi?’ )
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sep{noeH. s m&eveﬁm s%hall Carcinal be fabie fof mckdental of commaoomal Jome aived unless made in writing and received by Cardinal within thirty (30) days after complation of the applicable
affiliates or successors arising out of or related 10 the performance



¢ ARDINAL

LABORATORIES

Receiving Date: 09/18/00
Reporting Date: 09/21/00
Project Number: NOT GIVEN
Project Name: 1DA WIMBERLY
Project Location: JAL, NM

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

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

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, #103

HOBBS, NM §8248

FAX TO: (5050 393-4388

Sampling Date: 08/19/00
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: AH
Analyzed By: BC

ETHYL. TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
{mg/L) (mgil) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE: 09/20/00 09/20/00 09/20/00 09/20/00 09/20/00
H5187-1 MONITOR WELL #1 <1.0 <0.002 <0.002 <0.002 <0.006
H5187-2 MONITOR WELL #2 <1.0 <0.002 <0.002 <0.002 <0.006
H5187-3 MONITOR WELL #3 <1.0 <0,002 <0.002 <0.002 <0.006
H5187-4 MONITOR WELL #4 <1.0 0.024 <0.002 0.011 <0.006
H5187-5 MONITOR WELL #5 | <1.0 <0.002 <0.002 <0.002 <0.006
H5187-6. MONITOR WELL #6 <1.0 0.011. <0.002 <0.002 <0.006
H5187-7 MONITOR WELL #7 <1.0 <0.002 <0.002 <0.002 <0.008
Quality Control 10.6 0.009 0.105 0.104 0.314
True Vatue QC 12.0 0.100 0:100 0.100 - 0.300
% Recovery 88.7 99.3 105 104 105
Relative Percent Difference 9.0 2.5 1.2 1.2 1.9

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

H5187B.XLS

V2o

Date

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arisin, i irni i i

; ; 1 " 0, whether based in contract or lot, shall be limiwed to the amount paid by dient for analyses.
Al c!mms. including those 3or neghgenqe and any qther cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30} days after completsi‘on of the apg;li:ab!e
senvice. tn no event shall Qnrdinal be liable for incidental or consaquential darnages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiiates or successors arising out of or related to the performancs of services hereundsr by Cardinal, regardiess of whether such claim is based upen any of the above-staled reasons or otherwiss. '



ARDINAL LABORATORIES, \20

CHAIN-QF-CUSTODY AND ANALYSIS REQUEST

2111 Beechwood, Abilene, TX 79603. 101 East Martand, Hobbs, NM mmnao

{915} 673-7001 Fax (915) 673-7020

Page lnR. of Ilm..

(505) 393-2326 Fax (505) 393-2478

sralyses. Al clalme brchdng thosa for negloencs and Ay ot 98ues Whateoever shisl be deamed watved uless made b wiling and reoahved by Carcinal within 30 deys afier compietion of the apploatie
sanvice. ln ne svand shal Carcdinal be labie for Incldecil of oordequanial damsges, ;ﬂaéﬁ.—i-xo?ﬂ!z.. Infamgtions, loes of une, ¢ Joan of profls Incurad by cEend, Mo subdidares,

Company Hame! cpoy ANALYSIS REQUEST
Project Manager:
Address: 703 ¥, CLINTOM, #103 ooav%ﬁ _SAME
City: HOBBS State: NM Zip: 88240 Attn;
Phone #: {505) 397-0510 Address:
Fax# __ (505) 393-4388 City: , N
Project #: 13_»2 Ownen: State: Zlp:. i
ProjectName: 7 oA ln/ins km.b\e\ Phone #: ,
Project Locatlon: /.4 \ m\\N . [Fax#:
FOR LAB USE ONLY MATRIX PRES, SAMPLING
e N
LAB LD, Sample L.D. |g m 3 _m Gt m : r_ﬁ M7
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S Fax Restlt: [l Yes
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Ida Wimberly South Justis Unit Monitor Well Report
September 19, 2000

Arco Permian
Lea County, New Mexico

Appendix C

Water Analysis Validation



Portrait

Cations and Anions Calculation Check
Sample Name H5187-1 | H5187-2 | H5187-3 | H5187-4 | H5187-5 | H5187-6 | H5187-7
Well Number MW1 MW2 MW3 MWw4 MW5 MWé MW7
Date 09/19/00 | 09/19/00 | 09/19/00 | 09/19/00 | 09/19/00 | 09/19/00 | 09/19/00
Equivalent
Weight: Lab Cardinal | Cardinal | Cardinal | Cardinal | Cardinal | Cardinal | Cardinal
2299 | Sodium (mg/L) 913 2,382 6,027 3,714 1,953 13,658 1,859
2004 | Calcium (mg/L) 235 288 676 300 350 1,792 344
12.15 Magnesium (mg/L) 78 [26 224 135 134 695 162
39.09 Potassium (mg/L) 53 26.9 49.6 38.7 6.3 104.0 13.5
35.45 Chloride (mg/L) 1,651 4,274 10,490 5,925 3,691 25,352 3,303
48.04 Sulfate (mg/L) 369 218 540 332 265 1,143 373
30.00 Carbonate (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61.01 Bicarbonate (mg/L) 250 563 538 900 250 325 363
50.04 |Alkalinity (mg/L CaCO3)} 205 | 461 441 738 205 267 297
62.00 Nitrate (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sum Cations (meq/L) 58.0 129.0 315.6 188.6 113.6 743.4 106.8
Sum Anions (meg/L.) 584 134.3 316.0 188.8 113.7 744.3 106.9
Percent Difference 0.3 2.0 0.1 0.0 0.1 0.1 0.0
Measured TDS (evap.,
mg/L) 4,290 | 8,080 21,050 11,220 7.680 50,260 7210
TDS (calc. USGS sum,
mg/L) 3374 7,592 18,271 10,888 6,522 42,904 6,173
TDS (meas.) / TDS (ecalc.
USGS) 1.3 1.1 1.2 1.0 1.2 1.2 1.2
TDS (cale. sum, mg/L) 3,501 7,878 18,545 11,345 6,649 43,069 6,358
Elect. Conductivity
(umhos/cm) 5,753 12,374 29,779 17,935 10,547 66,214 10,129
TDS (C*0.7, mg/L) 4,027 8,662 20,845 12,555 7,383 46,350 7,090
TDS (cale. USGS) /
Conductivity 0.59 0.61 0.61 0.61 0.62 0.65 0.61
Test Criteria
Anion Max %
1. Anion-Cation Balance: Sum diff.
0-3.0 +0.2
30-100 +2
10.0 - 800 +5
l
2. TDS, Measured to Calculated: | 1.0 < (measured TDS/calculated TFS) <1.2
I 1
3. TDS (calculated USGS) to EC Raltioz Calculated TDS/conductivity = 0.55 - 0.7
Water Analysis Validation 9-19-00 Page 1 of 1 11/7/00
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Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
March 10, 2000 South Justis Unit F-230
I Background

In October 1997 Arco Permian secured the services of Safety and Environmentat
Solutions, Inc. (SESI) to determine the vertical and horizontal extent of the abandoned pit
site on the specified location. To date, seven monitor wells have been drilled to delineate
the extent of any groundwater contamination, namely the elevated levels of Total
Dissolved Solids (TDS) and Chlorides which was identified in the initial monitor well
sampling program. The New Mexico Oil Conservation Division on December 30, 1999
approved a revised Work Plan dated November 15, 1999, to drill an additional monitor
well in the bottom center of the existing pit area and two vent wells. The vent wells were
drilled inside the pit area, one south of the new monitor well and one east of the new
monitor well (See Monitor Well #8/Vent Well Site Plan) for passive venting.

Work Performed

An additional monitor well was drilled at the Arco Permian South Justis Unit F-230
located in Unit C, Section 25, T25S, R37E, Lea County, NM according to the Approved
Work Plan. SESI contracted Atkins Engineering of Roswell, NM to drill this well on
December 3, 1999. Cardinal Laboratories of Hobbs, NM was also contracted to perform
the laboratory analytical testing required for this project.

SESI sampled the additional monitor well hole soils (MW #8) at intervals of ten (10°) feet
using SOPs found in Environmental Protection Agency, 1984, Characterization of
Hazardous Waste Site - A Methods Manual: Vol II. Field testing was performed on
these soil samples for Total Petroleum Hydrocarbons (TPH). The composite soil samples
along with Chain of Custody were then delivered to the laboratory for confirmatory
testing. The composite samples were analyzed for TPH (EPA Method 418.1), BTEX
(EPA Method 8020) and Major Cations and Anions. The results of the BTEX, TPH and
Chlorides were compared to the regulatory limits found in “Guidelines for Remediation
of Leaks, Spills and Releases” New Mexico Qil Conservation Division - August 13,
1993.

Monitor Well #8

Monitor Well #8 was drilled in the approximate center of the existing pit
area to a total depth of 73°. (See Monitor Well #8/Vent Wells Site Plan) The monitor

well was completed by Atkins Engineering as per the approved work plan. (See Log of
Boring)




Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
March 10, 2000 South Justis Unit F-230

The field test results for TPH in the soil samples are presented in the following

table in black text; the laboratory analysis of the soil samples for the well borehole is
presented in the following table in blue text. The test results are reported in parts per
million (ppm):

Yent Wells

On January 7, 2000 SESI personnel W. Dee Whatley and Sergio Contreras, Jr. returned to
the site to install the passive vapor extraction vent wells. These wells were completed
over a two day period. The wells were completed with 15” of slotted screen for aeration,
then packed with 20° of pea gravel and a 5 bentonite plug with grout to surface.

The soils in each borehole were sampled at 5° intervals. Field testing was performed on
these samples at 5’ intervals for TPH (EPA Method 418.1).



Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
March 10, 2000 South Justis Unit F-230

These resuits are as follows:

Vent Well #1

As per a discussion with Margaret Lowe of ARCO Permian, the 30’ and bottom (45°)
field samples from each vent well were taken under Chain of Custody to Cardinal
Laboratories for Chlorides testing. These results are as follows:




Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
March 10, 2000 South Justis Unit F-230
III. Monitor Well Testing

After a recovery period, Monitor Well #8 was sampled on December 11, 1999. Samples
were taken both before the well was purged and after purging to check for any free
product within the well bore and transported under Chain of Custody to the laboratory for
analysis. The groundwater at Monitor Well #8 was tested for TPH, BTEX, Cations and
Anions. (See Analytical Results)

The results indicated high levels of Chlorides and TDS in both samples. The TPH in the
monitor well was very low with the results lower after purging. Monitor well # 8
exhibited small amounts of Benzene and Ethyl Benzene both before and after purging.

As noted with the prior monitor wells, the uncharacteristically high levels of Chlorides and
TDS may indicate another source of contamination other than the subject site. Thereisa
saltwater disposal line that is located between Monitor Well #3 and Monitor Well #6.

A summary of the laboratory analyses of the groundwater samples for Monitor Well #8 is
presented in the following table. The results that are in excess of NMWQCC

Standards are presented in red text:




Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
March 10, 2600 South Justis Unit F-230
IV.  Conclusions

The gradient of the water table is established to be relatively flat but sloping slightly from
the Northwest to the Southeast. This monitor well as well as the entire group of prior
monitor wells exhibits high levels of Chlorides and TDS which indicates that the water in
the entire area is not of very high quality.

Figures and Appendices

Figures:

Figure 1. Vicinity Map

Figure 2: Monitor Well #8/Vent Wells Site Plan
Figure 3: Driller’s Log of Boring

Appendices:

Appendix A: Monitor Well #8 Analytical Results
Appendix B: Vent Wells Analytical Results



Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
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Figure 1
Vicinity Map
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Additional Monitor Well and Vent Wells Installation & Investigation Results Arco Permian
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Figure 2
Monitor Well #8/Vent Wells
Site Plan




====: Pipeline
% Monitor Well
{3 VentWell

B Pit Area

MW #5
693° FNL

ll._!llll‘lllllllll_"lll!l.llll'

----- EpuvneNsssdsnssapnnanansannansEnaRanEEn

Lease Road

MW#2 ¢
981 FNL*
1420’ FWL 970° FNL
1497 FWL. e
_________________________ MW H7
""""" 1056’ FNL 1017 FNL
14366° FWL 1526’ FWL
Section 25,
Township. 25 Seuth
Range 37 East N.M.P.M.
S £ Monitor Well #8/ - Safety & Environmental
ARCO Permian. | ' onwor welse TN ctutions, Inc
March 10. 2060 - Vent Wells Site Plan Hobis New Mo
’ Svuth Justis F-230 _obbs, few Viexico




Additional Monitor Well and Vent Wells Installation & Investigation Results
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Arco Permian
South Justis Unit F-230

Figure 3
Driller’s Log of Boring
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Appendix A

Monitor Well #8 Analytical Results
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PHONE (815) 673-7001 @ 2111 BEECHWCOD e ABILENE, TX 78603

PHONE (505) 383-2326 @ 101 E. MARLAND e HOBBS, NM 88240

S ARDINAL
LABORATORIES

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
703 E. GLINTON, SUITE #103
HOBBS, NM 88240
FAX TO: (505) 3934388
Receiving Date: 12/03/99
Reporting Date: 12/07/99
Project Owner. ARCO
Project Name: NOT GIVEN
Project Location: (DA WIMBERLY-PIT BOTTOM

Sampling Date: 12/03/99

Sample Type: SOIL

Sample Condition: COOL & INTACT
Sampie Received By. GP

Analyzed By: AH

Na Ca Mg K Conductivity  T-Alkalinity
ILAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (umhosicm) (mgCaCOy/Kg)
ANALYSIS DATE: 12/07/99| 12/06/99| 12/06/5¢| 12/06/99 12/06/99 12/06/99
H4452-1 BH #1-20' 0 272 68 35 555 336
H4492-2 BH #2-30' 0 o8 68 56 412 336
H4492-3 BH #3-40' 555 80 87 4 139 1504
H4492-4 BH #4-50' 265 &4 78 9 153 800
H4492-5 BH #5-60' 201 0 68 9 285 400
H4492-6 BH #6-75' 1506 144 107 51 2321 128
Quality Controt NR 48 49 4.98 1443 NR
True Value QC NR 50 50 5.00 1413 NR
% Accuracy NR 06 1] 99 102 NR
Relative Percent Difference NR 6.3 5.1 0 0.4 NR!
METHOQDS: SM3500-Ca-D B500-Mg E 8049 120.1 310.1]
cr S0, CO;  HCO, pH
. (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (s.u)
ANALYSIS DATE: 12/06/99| 12/06/99| 12/06/99| 12/06/99 12/06/99
H4492-1 BH #1-20' ‘ 180 10 0 410 7.83
H4492-2 BH #2-30' 135 11 0 410 825
H4492-3 BH #3-40 180 10 154 1623 9.31
H4492-4 BH #4-50' 180 13 173 625 9.24
H4462-5 BH #5-60' 225 12 134 215 9.84
H4492-6 BH #6-75 2787 82 0 156 B.25
Quality Control 978 50.08 112 221 7.03
True Value QC 1000 50,00 124 259 7.00
% Accuracy a8 100 90 85 100
Relative Percent Difference 2.2 . - 52 - - 0.1
METHODS: SM4500-CI-B 375.4 3101 310.1 150.1

NOTE: Analyses performed on 1:4 w:v aqgueous extracts.

P 4177

< Gayle A Potter, Chemist

/%[Dﬁ /o5
Date / 0

PLEﬁFﬁ{g‘P nd Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, she_nll be lir.nitad to the amount paid by client for analyses.
All claims, | mmor negligence and any other cause whatsoever shall be desmed waived unless made in writing and received by Cardinal within thirty (30) days after oompls_ﬁon O_f the app1lcngla
service. In no event shall Cardinal be Hiable for incidental or consequential damages, inciuding, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiares,
atiliates or successors afising out of or related to the parformance of services hereunder by Cardinal, regardiess of whether such claim is based upen any of the above-stated reasons or otherwise,



PHONME (815} 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

Q

ARDINAL
LABORATORIES

PHONE {505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240

Receiving Date: 12/03/99
Reporting Date: 12/07/99

Project Owner: ARCO

Project Name: NOT GIiVEN

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103
HOBBS, NM 88240

FAX TO: (505%)

Projeci Location: IDA WIMBERLY-PIT BOTTOM

Sampling Date: 12/03/99
Sample Type: SOIL
Sample Condition: CQOL & INTACT

Sample Received By: GP

Analyzed By: BC

ETHYL TOTAL
LAB NO. SAMPLE ID TPH  BENZENE TOLUENE  BENZENE XYLENES
(mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)
ANALYSIS DATE: 12/06/99 | 12/04/99 12/04/98 12/04/99 12/04/99
H4492-1 BH #1-20' 15600 0.014 <0.010 419 8.73
H4492-2 BH #2-30' 12300 0.417 <0.010 3.85 6.46
H4492-3 BH #3-40' 10700 <0.010 <0.010 0.743 1.69
H4492-4 BH #4-50' 12200 0.003 0.005 0.042 0.076
H4492-5 BH #5-60° 8990 0.003 0.005 0.075 0.089
H4492.6 BH #6-75' 98.0 0.007 <0.002 0.035 0.033
Quality Control 2 0.088 0.100 0.094 0.288
True Value QC 240 0.100 0.100 0.100 0.300
% Recovery 96.3 88.0 _ 100 94.2 95.9
Relative Percent Difference 2.9 0.6 2.8 2.0 1.4

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

/1444

mi Date

H4492A XLS

PLEASE NOTE: Llability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed walved unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable
setvice. In no event shall Cardinal be liabls for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
afliliates or suooessors arising out of or related to the perfommancs of services hereunder by Cardinal, regardiass of whether such claim is based upon any of the above-stated reasons or otherwise,



UeuLTLLY¥LE O SIDUBLD USRI 1R} 9581 "5OULENS [ERIBA 9998 JOVEES [EHIF-EY +

- 3> «r
(srepiu} S =110/ s

AR O3XOEHD :o:._uroo wjdwes

cmsm A peAJadaY

ISYHVINAY

TON L1 Se4 L1 aiheay xel
14 X8 [RUORIPP [J__ e (y ey atoud

“BAPUIG0 JO PUOTEN PRIEH SN Ky 0 AUl o-.x._s_ﬁﬁit&!ﬁt "
‘VaymPgna 53 U Aq PALnou) sgaxt 4 0eo 0 "930 )0 $H0] EUOSNLN $9II8NG WORTEIALY PN BUDPTIU “S0S U0 IR0 X0 [ERAD Y] 0] BETL 6 [IVPIEO 1148 LA OU U, ‘Kot
.n:.&. {1 )0 VORAALON MR 54 OF VLI PHIPITD A1 DINTSE PUR DU U 80T SLHE DM DILAD 0 TR JABEFTIGA $8150 S0 KU PUE $2uS 1000 Jo] #e0u) Bupiy (e Iy e1kve
ol o_ paIRLY .\n, #110] 0 1ORIUOD U PSS IHM AU B0 KW Jo) ADRUBT SARNS EIN T Ut AURRLEPID tedRuns p Kiaan SRION TS YR

304 S heuons Bupieou "SUoNSeEes Jo 11800 [R PUR
_3_2_:4 0130 EUAP0 g Lo Wt Jed KHZ J0 S18 44 1t oD 159 AN 0F
R 000 ELNUOE 19 US DAETUO 8 T MOMEN [IUONP0S DLR SULIN L W J5) T WD Ag pred Krown

e

2| ¥ W“,W‘ SC - 7 T
il ¥ ¥ [,o7]  / M0 e HI] S
Y| Y17 el /] . aS SAFEAT A
V| X~ EXrel] ( 2| o - THFT| &
M7k .aSt ~ N T T s or~Far ==
VAR K - I Y P O =~/ w17y | /28771
. N ENERTREE A 3
BN NIN . 3 2| cqieidwes | cgieny
NS 513 m
Y MIAN | 54
. ™ A DNMAWYS *S3ud - . XTHIVIA | ATNQ 20 EVITHOY
: L ,.Wm, WxedfaoC] 1. \NY )\.\.AﬁjuH “Uo1E007 109(0ld
L 1. ) Hauotld i o tawe) efold
N Wz oS o WY Hsumoiefoid “ W 1o0lold
n\ A BELT-E6L (GUST g xed
AN i$seIppY| . 0VG0-L6E (S0G) #ewoud
W// uny 0788 i2 N ‘w8 SHE0H A0
W. HAYS  Auedwiod . , TOL# "NOINILD “d COL :ssoippy
[ ‘#odEE O Y o s1aBeuely 193losd
ISENOTH SISATVYNY . 155 rawey Auedwon

~ s.ﬂl&{ _ 9.2-£6¢ (G05) Xed 9Z67-C6€ (509)  OZ0L-CLY (516) XE4 L0OLELI (516)
. orzag WN 'sqqoH ' _u..a_as_ 1se3 10b '£096L X1 ‘Bualiqy ‘poomyoaag |11z
‘ONI ‘SFHOLYHOGY T TYNIGHY

1S3ND3H SISATYNY ANV AGOLSRO-40-NIVHO



PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 78603

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

A ARDINAL

LABORATORIES

Receiving Date: 12/13/99
Reporting Date: 12/15/69
Project Owner: ARCOPERMIAN
Project Name: IDA WIMBERLY
Project Location: EAST OF JAL

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103
HOBBS, NM 88240

FAX TO: (505) 393-4388

Sampling Date: 12/11/99
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT

Sample Received By: BC

Analyzed By: BC

ETHYL " TOTAL

LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES

{mg/t) {mg/L) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE: 12/13/99 12/14/99 12/14/99 12/14/99 12/14/99
H4505-1 MW #8-1 15.4 0.052 <0.002 0.012 <0.006
H4505-2 MW #8-2 2.61 0.072 <0.002 0.007 <0.006
Quality Control 3.93 0.089 0.101 0.099 0.302
True Value QC 4.00 0.100 0.100 0.100 0.300
% Recovery 98.1 88.7 101 89.1 101
Relative Percent Difference 56 1.2 9.6 7.3 5.6

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

A/

Date

H4505A XLS
PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising. whether based in contract or tor, shall be lir.nned to the amount paid by_' clignt for ana}_lysg.:s.
All claims, including those for negligence and any other cause wh shall be & d waived unless made in writing and recelved by Cardinat within thirty (30) days atter 1 of the apr

servica. In no event shall Cerdinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurved by client, its subsidiaries,
affiiates or succassors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasons or otherwise.



PHONE {815) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

L)

AR DI NAL PHONE {505) 303-2326 ® 101 E. MARLAND e HOBBS, NM 882490

LABORATORIES
ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
703 E. CLINTON, SUITE #103
HOBBS, NM 88240
FAX TO: (505) 393-4388
Receiving Date; 12/13/99 Sampling Date: 12/11/99
Reporting Date: 12/17/99 Sampie Type: GROUNDWATER
Project Owner. ARCO PERMIAN Sample Condition: COOL & INTACT
Project Name: IDA WIMBERLY Sample Received By: BC
Project Location: EAST OF JAL Analyzed By: GP
Na Ca Mg K Conductivity  T-Alkalinity
LAB NUMBER SAMPLE ID (mg/l) (mgh) (mgl)  (mg/L) (umhosfcm) (mgCaCOalL)
ANALYSIS DATE: 12/17199] 12/14/99| 12/14/08] 12/14/99 12/15/99 12/14/99
H4505-1 MW #8-1 2746 142 116 63.0 11800 775
H4505-2 MW #8-2 6167 550 265 65.9 27900 300
Quality Control NR 80 49 4.96 1392 NR
True Value QC NR 80 50 5.00 1413 NR
% Accuracy NR 100 a8 89 99 NR
Relative Percent Difference NR 0 2.0 0 0.2 NR
[METHODS: SM3500-Ca-DB500-Mg E| 80491 120.1] 310.1|
cr- S04 COs HCO pH TDS
(mg/t) (mgA) (mgl) (mgl) (s.w) (mgh.)
ANALYSIS DATE: 12/14/99| 12/15/89] 12/14/99 12/14/98 12/15/95 12/15/99
H4505-1 MW #8-1 4240 130 0 046 7.87 7968
H4505-2 MW #8-2 10800 407 1] 366 7.38 21772
Quality Control ‘ 1010 48.63 NR 971 7.02 NR
True Vaiue QC 1000 50.00 NR 1000 7.00 NR
% Accuracy 101 o7 NR 97 100 NR
Relative Percent Difference 2.0 2.9 NR - 0.1 - NR
[METHODS: SM4500-CI-8]  3754] 3101  310.1] 1501 | 160.1]
LU AT 2/20 /77
¢ Gayle AAPotter, Chemist Date /
PLAFASURIEara Dsnagus. Caranars ey s o, xcste sy v, whler e i et e e

service. Inno event shall Cardinal be liable for incidental or consequential damages. including, without limitation, ,. 1S, loss of use, or ioss of profils incurred by client, its supsidiaﬁes.
affiliates or successors arising out of or related 10 the perlormance of services hereunder by Cardinal, regardiess of whather such claim is based upon any of the above-gtated reasons of otherwise.
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Additional Monitor Well and Vent Wells Installation & Investigation Results
March 10, 2000

Arco Permian
South Justis Unit F-230

Appendix B
Vent Wells Analytical Results
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PHONE (915) 673-7001 e 2111 BEECHWQOD e ABILENE, TX 79603

[ @ AR DINAL PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAXTO: (505) 393-4388
Receiving Date: 01/13/00 Analysis Date: 01/14/00
Reporting Date: 01/14/00 Sampling Date: 01/13/00
Project Number: NOT GIVEN Sampie Type: SOIL
Project Name: 1DA WIMBERLY-ARCO Sample Condition: COOL & INTACT
Project Location: EAST OF JAL Sample Received By: BC

Analyzed By: GP

Cl
LAB NUMBER SAMPLE 1D (mgiL)

H4577-1 B.H. #1 30 727
H4577-2 B.H.#1 48 162
H4577-3 B.H. #2 30' 194

l H4577-4 B.H. #2 45 145

Quaiity Control ] 1010
True Value QC 1000
% Recovery 101
Relative Percent Difference 10.0

IMETHOD: Standard Methods 4500-CIB
NOTE: Analyses performed on 1:4 w:v aqueous extracts.

_lgybo

hemi Date

H4577.XLS

: '8 liabili ient' i i isi i Il ba limited to the amount paid by client for analyses.
PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, sha_l " Y I

All clgims, including thoga for neglige?n: and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after oomple'uon 0_1 the applicable
sarvice. 1N NG Bvent shah Cardinal be liable for incidental or consequential damages, inchuding, without limitation, business intecuptions, loss of use, o loss of prolits incurred by client, ds su!:_nswams.
affiliafes or successors arising out of or related to the performance of services heraunder by Cardinal, regardiass of whether such claim is based upon any of the above-stated reasons or otherwise.
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Ida Wimberly South Justis Unit Monitor Well Report ARCO Permian
March 20, 2000 Lea County, New Mexico

L Background

The subject property is located at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T25S, R37E, Lea County, New Mexico. Safety & Environmental
Solutions, Inc. (SESI) performed sampling and data coliection on the seven (7) ground
water monitor wells previously installed at the site (See Vicinity Map). An additional
monitor well was installed on December 3, 1999. The casing size in all wells is 2"

1L Work Performed

Beginning in the second quarter of 1999, SESI environmental personnel sampled the seven
monitor wells on a quarterly basis. In addition, in December of 1999, an eighth momitor
well was installed in the bottom of the pit area and sampled. Ground water samples were
taken from each well after a hand bailer was used to develop the wells. Three to five
casing volumes of water were removed from each well until pH and temperature of the
water were stabilized. The water that was removed was placed in appropriate drums for
disposal. The samples were obtained and placed in appropriate containers, preserved and
transported under chain of custody to Cardinal Laboratories of Hobbs, New Mexico for
analysis of the contaminants identified in the initial sampling, namely Total Petroleum
Hydrocarbons (TPH), Major Cations and Anions and BTEX (Benzene, Toluene, Ethyl
Benzene and Xylenes). (See Analytical Data)

In addition to the sampling, SEST also measured the depth to the top of the water table
and the total depth of each well. The depth to the top of ground water was measured
using a Solinst water level indicator. The total depth of each well was measured in order
to compute the proper casing volumes. (See Cumulative Depth to Water Table)

III. Summary

The analysis of the groundwater samples performed by Cardinal Laboratories indicated
elevated levels of Chlorides and Total Dissolved Solids (TDS) in all wells as well as
elevated levels of Sulfate in Monitor Wells #2 and #6 throughout the test period.
Additionally, Monitor Well #4 and the new Monitor Well #8 exhibited elevated levels of
Benzene throughout the period when sampling was done. (See Cumulative Well Data)

Based on these results, the elevated levels of both TDS and Chlorides appear to be
indigent to the waters of this area and the elevated levels of Benzene are found only within
the pit area boundaries, in Monitor Well #4 on the south berm of the pit area and in
Monitor Well #8, in the center of the excavated pit area.
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Figure 1
Vicinity Map
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Figure 2
Water Flow Diagram
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Appendix A
Cumulative Water Elevation Table
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Ida Wimberly Cumulative Water Elevation Table

. . 1 . Ty IR P e g fofae
Muyoiiitor Casing I Waier Witer Water Watar

Well Elevation lﬂ]C\’zlti{)‘ll Elevation FEievaton  Ilevation
6/17/99 9/24/99 12/03/99 12/11/99

#1 ~ 3066.98° | 300255 | 3002.55" | 3002:61° n/a.
#2° | 3066217 | 3002.58° | 3002.27" | 3002.68’ n/a
#3 3065.92° | 3001.94° | 3002.35" | 3002.04° n/a
#4 . 306793’ 3002.28° | 3002327 | 300236’ n/a
#5 3066.56° 3002.68° | 3002.57° | 3003.03° |- n/a
#6 3065.33> | 3002:04° | 3002.07 | 300212’ n/a
#7 3065.64° | 3002.13° | 300224 | 300227 n/a
#8* TD-73° n/a n/a n/a TOW -
60.31°

*Monitor Well #8 has not been surveyed, therefore only Total Depth of the well

and the Top of Water in the well are available.
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Appendix B
Cumulative Well Data



Ida Wimberly Cumulative Well Data

Monitor Well #1

Contaminant wWoOoo Test Date S Test Date  Test Diie
Standard 17100 0/24/99  12/03/99
Aluminum 50ppm | <0.2 ppm n/a n/a n/a n/a
Arsenic 0.1ppm | <O.1 ppm n/a n/a n/a n/a
Barium 1.0ppm | <1.0 ppm n/a n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a n/a
Calcium n/a 296 ppm 317 ppm n/a 296 ppm | 320 ppm
Carbonate n/a 0 ppm 0 ppm n/a 0 ppm 0 ppm
Chloride 250.0 ppm | 1580 ppm | 1839 ppm | 1610 ppm | 2231 ppm | 1686 ppm
Chromium 0.05 ppm | <0.05 ppm n/a /a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Conductivity n/a 6116 6273 n/a 1978 6187
(#mhos/cm)
Copper 1.0ppm | <O0.1 ppm n/a n/a n/a n/a
HCO; n/a 122 ppm | 249 ppm n/a 229 ppm | 239 ppm
Iron 1.0 ppm 388 ppm n/a n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Magnesium n/a 112 ppm 112 ppm n/a 126 ppm 126 ppm
Manganese 0.2ppm | 0.345 ppm n/a n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm | <0.2 ppm n/a n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a n/a
Potassium n/a 22.5 ppm 8.8 ppm n/a 24 ppm 66 ppm
Selenium 0.05 ppm | <0.1 ppm n/a n/a n/a n/a
Silver 0.05 ppm | <0.1 ppm _n/a n/a n/a n/a
Sodium n/a 1007 ppm | 850 ppm n/a 1157 ppm | 738 ppm
Sulfate 600 ppm | 1050 ppm | 305 ppm na 455 ppm | 423 ppm
T-Alkalinity n/a 100 204 n/a 188 192
(MgCaCQO»/L)
DS 1000 ppm | 3480 ppm | 4380 ppm | 4560 ppm | 4520 ppm | 2910 ppm
Zinc 10.0 ppm | <0.2 ppth n/a n/a n/a n/a
pH >6 & <9 5.58 6.384 n/a 7.19 ppm | 7.22 ppm
TPH N/A n/a 42.9 ppm n/a 2,76 ppm { <1.00 ppm
Benzene 0.01 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
Toluene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm n/a <.006 ppm | <.006 ppm




Monitor Well #2

Contaminant

WOOC
Standard

Initiad Test

12717797

Test Date
8/25/98

Test Date
6 1799

Test Date
9/24/99

Test Date
12/03/99

Aluminum 50ppm | <0.2 ppm n/a n/a n/a n/a
Arsenic 0.1ppm [ <0.1 ppm n/a n/a n/a n/a
Barium 1.0ppm | <1.0 ppm n/a n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a n/a
Calcium n/a 426 ppm 476 ppm n/a 544 ppm 760 ppm
Carbonate n/a 0 ppm 0 ppm n/a 0 ppm 0 ppm
Chloride 2500 ppm | 6200 ppm | 2731 ppm | 3890 ppm | 6590 ppm | 9552 ppm
Chromium | 0.05 ppm [ <0.05 ppm n/a n/a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Conductivity n/a 17028 19010 n/a 1715 27600
(umhos/cm)
Copper 10ppm | <0.] ppm n/a n/a n/a n/a
HCO; n/a 404 ppm 547 ppm n/a 459 ppm 425 ppm
Iron 1.0 ppm <.2 ppm n/a n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Magnesium n/a 193 ppm 214 ppm n/a 258 ppm 389 ppm
Manganese 0.2 ppm | 0.343 ppm n/a n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm | <0.2 ppm n/a n/a n/a n/a
Nickel 02ppm | <0.2 ppm n/a n/a n/a n/a
Potassium n/a 90 ppm 42.3 ppm n/a 62 ppm 132 ppm
Selenium 0.05 ppm | <0.1 ppm n/a n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a n/a
Sodium n/a 3700 ppm | 1202 ppm n/a 3611 ppm | 4979 ppm
Sulfate 600 ppm | 1160 ppm | 426 ppm n/a 666 ppm 663 ppm
T-Alkalinity na 404 448 n/a 376 348
(MgCaCOy/L)
TDS 1000 ppm | 10490 ppm | 12240 ppm | 7490 ppm | 14270 ppm | 16260 ppm
Zinc 10.0 ppm | <0.2 ppm n/a n/a n/a n/a
pH >6& <9 7.84 6.303 n/a 6.88 7.00
TPH N/A n/a 140ppm | 103 ppm | 427 ppm | <1.00 ppm
Benzene 0.01 ppm | <.002 ppm | <.002 ppm | <.002 ppm | .003 ppm 010 ppm
Toluene 0.75 ppm | <002 ppm | <.002 ppm | <.002 ppm | <.002 ppm | <.002 ppm
E Benzene | 0.75ppm | <002 ppm | <002 ppm | <.002 ppm | <.002 ppm | <002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <006 ppm | <.006 ppm | <.006 ppm | <.006 ppm




I Monitor Well #3
I Contaniinant WOOC Initial Test  Test Pate Test Date Test Datd Test Date
Standard 12/17:97 8/IR/98 6/17/99 92499 12/03/99
l Aluminum 5.0 ppm <0.3 ppm n/a n/a n/a n/a
Arsenic 0.1 ppm <0.1 ppm n/a n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a n/a
I Boron 0.75 ppm | <0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a n/a
Calcium n/a 629 ppm 360 ppm n/a 448 ppm 640 ppm
l Carbonate n/a 0 ppm 0 ppm n/a 0 ppm 0 ppm
Chloride 250.0 ppm | 8500 ppm | 4124 ppm { 7570 ppm | 5374 ppm | 8316 ppm
Chromium 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
I Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Conductivity n/a 23846 13960 n/a 1679 22885
I (zmhos/cm)
Copper 1.0 ppm <0.1 ppm n/a n/a n/a n/a
HCO,3 n/a 316 ppm 556 ppm n/a 459 ppm 434 ppm
l Iron 1.0 ppm <.2 ppm n/a n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Magnesium n/a 302 ppm 187 ppm n/a 214 ppm 316 ppm
l Manganese 0.2 ppm | 0.440 ppm n/a n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm <0.2 ppm n/a n/a n/a n/a
I Nickel 0.2 ppm <0.2 ppm n/a n/a n/a n/a
Potassium n/a 118 ppm 31.7 ppm n/a 55 ppm 78 ppm
Selenium 0.05ppm | <0.1 ppm n/a n/a n/a n/a
l Silver 0.05ppm | <0.1 ppm n/a n/a n/a n/a
Sodium n/a 4875 ppm | 2229 ppm n/a 2892 ppm | 4441 ppm
I Sulfate 600 ppm 1280 ppm | 279 ppm n/a 397 ppm 562 ppm
T-Alkalinity n/a 316 455 n/a 376 356
(mgCaCO4y/L)
. TDS 1000 ppm | 15300 ppm | 8840 ppm | 15180 ppm | 10330 ppm | 13260 ppm
Zinc 10.0ppm [ <0.2 ppm n/a n‘a n/a n/a
pH >6&<9 7.77 6.64 n/a 6.91 6.84
l TPH N/A n/a 24.6 ppm na n/a <1.00 ppm
Benzene 0.01 ppm | <002 ppm | <.002 ppm | <002 ppm | .005 ppm | <.002 ppm
Toluene 0.75ppm | <002 ppm | <002 ppm | <002 ppm | <002 ppm { <.002 ppm
I E. Benzene 0.75 ppm | <.002 ppm | <.002 ppm | <.002 ppm | <.002 ppm | <.002 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm | <006 ppm | <.006 ppm | <.006 ppm




Monitor Well #4
Aluminum 5.0 ppm <0.3 ppm n/a n/a n/a n/a
Arsenic 0.1 ppm <0.1 ppm n/a n/a /a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a n/a
Calcium n/a 480 ppm 472 ppm n/a 736 ppm 1160 ppm
Carbonate n/a 0-ppm 0 ppm /a 0 ppm 0 ppm
Chioride 2500 ppm | 9641 ppm [ 6910 ppm [ 4680 ppm | 14600 ppm | 16295 ppm
Chromium 0.05 ppm | <0.05 ppm nfa n/a n/a n/a
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Conductivity n/a 18190 21750 n/a 1603 44620
(umhos/cm)
Copper 1.0 ppm <0.1 ppm n/a n/a n/a n/a
HCO; n/a 439 ppm 864 ppm n/a 620 ppm 476 ppm
Iron 1.0 ppm <.2 ppm n/a n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Magnesium n/a 340 ppm 248 ppm n/a 272 ppm 559 ppm
Manganese 02ppm | 0.440 ppm nfa n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm | <0.2 ppm n/a n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a n/a
Potassium n/a 68 ppm 50.5 ppm n/a 76 ppm 144 ppm
Selenium 0.05ppm | <0.1 ppm n/a n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a n/a
Sodium n/a 5252 ppm | 3921 ppm n/a 8521 ppm | 8529 ppm
Sulfate 600 ppm 159 ppm 335 ppm n/a 488 ppm 562 ppm
T-Alkalinity n/a 360 708 n/a 508 390
(mgCaCO4y/L)
TDS 1000 ppm | 13580 ppm | 13960 ppm | 9460 ppm | 20020 ppm | 30010 ppm
Zinc 10.0 ppm | <0.2 ppm n/a n/a n/a n/a
pH >6& <9 6.69 6.64 n/a 7.04 7.01
N TPH N/A <1.0 ppm 11.8 ppm n/a 3.27ppm | <1.00 ppm
| Benzene 0.01 ppm | 0.033 ppm | 0.046 ppm | 0.003 ppm | 0.033 ppm | 0.026 ppm
Toluene 0.75 ppm | <002 ppm | <002 ppm | <002 ppm | <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <007 ppm | 0.012 ppm | <.002 ppm | 0.006 ppm | 0.012 ppm
Total Xylenes | 0.62 ppm | <006 ppm | <.006 ppm | <.006 ppm | <.006 ppm | <.006 ppm




Monitor Well #5

Contamitnant

WOCC

Test Date

Test Date

Standard Gi2408 12/33/49
Aluminum
Arsenic 0.1 ppm <0.1 ppm n/a n/a n/a n/a
Barium 1.0 ppm <1.0 ppm n/a n/a n/a n/a
Boron 0.75 ppm | <0.75 ppm n/a n/a n/a n/a
Cadmium 0.01 ppm | <0.01 ppm n/a n/a n/a n/a
Calcium n/a 264 ppm 320 ppm n/a 312 ppm 320 ppm
Carbonate n/a 0 ppm 0 ppm n/a 0 ppm 0 ppm
Chioride 2500 ppm | 1950 ppm | 2396 ppm | 2090 ppm | 2535 ppm | 2472 ppm
Chromium 0.05 ppm | <0.05 ppm nfa n/a n/a nfa
Cobalt 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Conductivity n/a 5740 7877 n/a 1657 7211
(umhos/cm)
Copper 1.0 ppm <0.1 ppm n/a n/a n/a n/a
HCO; n/a 200 ppm 195 ppm n/a 239 ppm 220 ppm
Iron 1.0 ppm <2 ppm n/a n/a n/a n/a
Lead 0.05 ppm | <0.05 ppm n/a n/a n/a n/a
Magnesium n/a 127 ppm 153 ppm n/a 112 ppm 219 ppm
Manganese 02ppm | 0.440 ppm n/a n/a n/a n/a
Mercury 0.002 ppm | <0.02 ppm n/a n/a n/a n/a
Molybdenum | 1.0 ppm <0.2 ppm n/a n/a n/a n/a
Nickel 0.2 ppm <0.2 ppm n/a n/a n/a n/a
Potassium n/a 19 ppm 10 ppm n/a 20 ppm 69 ppm
Selenium 0.05ppm [ <0.1 ppm n/a n/a n/a n/a
Silver 0.05ppm | <0.1 ppm n/a n/a n/a n/a
Sodium n/a 850 ppm 1094 ppm n/a 1355 ppm | 1078 ppm
Sulfate 600 ppm 138 ppm 274 ppm n/a 429 ppm 452 ppm
T-Alkalinity n/a 164 159 n/a 196 180
{mgCaCO,/L)
TDS 1000 ppm | 3790 ppm | 5430 ppm | 5300 ppm | 5100 ppm 4530 ppm
Zinc 10.0 ppm | <0.2ppm n/a ' n/a n/a n/a
pH >6&<9 7.14 7.216 n/a 7.28 7.25
TPH N/A <1.0 ppm 11.0 ppm n/a 126 ppm | <1.00 ppm
Benzene 0.01 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
Toluene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
Tota! Xylenes | 0.62 ppm | <006 ppm | <.006 ppm n/a <.006 ppm | <.006 ppm




Monitor Well #6

Contamin:int

WO
Standard

Tniiiad 1est
81798

Test Date

024709

Test Date
12/03/99

Aluminum 5.0 ppm n/a n/a n/a
Arsenic 0.1 ppm n/a n/a n/a n/a n/a
Barium 1.0 ppm n/a n/a n/a n/a n/a
Boron 0.75 ppm n/a n/a n/a n/a n/a

Cadmium 0.01 ppm n/a n/a n/a n/a n/a
Calcium n/a n/a 2120 ppm i/a 2480 ppm | 2760 ppm

Carbonate n/a n/a 0 ppm n/a 0 ppm 0 ppm
Chloride 250.0 ppm | 29600 ppm | 24186 ppm | 25500 ppm | 42583 ppm | 26521 ppm

Chromium 0.05 ppm n/a n/a n/a n/a n/a
Cobalt 0.05 ppm n/a n/a n/a n/a n/a

Conductivity n/a 61960 68740 n/a 1482 68310
(#mhos/cm)
Copper 1.0 ppm n/a n/a n/a n/a n/a
HCO5 n/a n/a 220 ppm n/a 234 ppm 232 ppm
Iron 1.0 ppm n/a n/a n/a n/a n/a
Lead 0.05 ppm n/a n/a n/a n/a n/a

Magnesium n/a n/a 1239 ppm n/a 1458 ppm 1045 ppm

Manganese 0.2 ppm n/a n/a n/a n/a n/a
Mercury 0.002 ppm n/a n/a n/a n/a n/a

Molybdenum | 1.0 ppm n/a n/a n/a n/a n/a
Nickel 0.2 ppm n/a n/a n/a n/a n/a
Potassium n/a n/a 101 ppm n/a 98 ppm 201 ppm
Selenium 0.05 ppm n/a n/a n/a n/a n/a
Silver 0.05 ppm n/a n/a n/a n/a n/a
Sodium n/a n/a 11269 ppm n/a 22692 ppm | 12550 ppm
Sulfate 600 ppm n/a 750 ppm 1200 ppm | 1428 ppm | 1149 ppm
T-Alkalinity n/a n/a 180 n/a 192 240
(mgCaCO5/L)
TDS 1000 ppm | 58260 ppm | 58260 ppm | 53980 ppm | 71000 ppm | 47980 ppm
Zinc 10.0 ppm n/a n/a n/a n/a n/a
pH >6& <9 n/a 6.829 n/a 6.74 6.82
TPH N/A <1.0 ppm 6.8 ppm n/a 1.88 ppm | <1.00 ppm
Benzene 0.01 ppm | 0.044 ppm | 0.007 ppm n/a 0.003 ppm | 0.007 ppm
Toluene 0.75 ppm | 0.004 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
E. Benzene 0.75 ppm | <002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
Total Xylenes | 0.62 ppm | 0.009ppm | <.006 ppm n/a <006 ppm | <.006 ppm




l Monitor Well #7
I Contaminant wWOCC : : SN Fest Date Test Date
Standard /12,9 JERIE 1T §/24/99 13/03/9
l Aluminum 5.0 ppm n/a n/a nfa n/a n/a
Arsenic 0.1 ppm n/a n/a n/a n/a n/a
l Barium 1.0 ppm n/a n/a n/a n/a n/a
Boron 0.75 ppm n/a n/a n/a n/a n/a
Cadmium 0.01 ppm n/a n/a n/a n/a n/a
I Calcium n/a n/a 460 ppm n/a 600 ppm 440 ppm
Carbonate n/a n/a 0 ppm n/a 0 ppm 0 ppm
Chloride 2500 ppm | 5015 ppm | 3288 ppm | 5380 ppm | 6387 ppm | 4328 ppm
l Chromium 0.05 ppm n/a n/a n/a n/a n/a
Cobalt 0.05 ppm n/a n/a n/a n/a n/a
Conductivity n/a n/a 11910 n/a 1523 10580
l (#mhos/cm)
Copper 1.0 ppm n/a n/a n/a n/a n/a
HCOs n/a n/a n/a 166 ppm 293 ppm
l Iron 1.0 ppm n/a n/a n/a n/a n/a
Lead 0.05 ppm n/a n/a n/a n/a n/a
l Magnesium n/a n/a 175 ppm n/a 97 ppm 219 ppm
Manganese 0.2 ppm n/a n/a n/a n/a n/a
Mercury 0.002 ppm n/a n/a n/a n/a n/a
l Molybdenum | 1.0 ppm n/a n/a n/a n/a n/a
Nickel 0.2 ppm n/a n/a n/a n/a n/a
Potassium n/a na 25 ppm n/a 66 ppm 54 ppm
I Selenium 0.05 ppm n/a n/a nfa n/a n/a
Silver 0.05 ppm n/a n/a n/a n/a n/a
Sodium n/a n/a 1763 ppm n/a 3553 ppm | 2219 ppm
l Sulfate 600 ppm n/a 832 ppm 142 ppm 553 ppm 536 ppm
T-Alkalinity n/a n/a 236 n/a 136 240
(mgCaCOs/L)
l TDS 1000 ppm | 13496 ppm | 8170 ppm | 10580 ppm { 12140 ppm | 7240 ppm
Zinc 10.0 ppm n/a n/a /a n/a nfa
l pH >6&<9 n/a 7.326 n/a 7.59 7.16
TPH N/A 48.7 ppm 7.1 ppm n/a 1.32 ppm | <1.00 ppm
Benzene 0.01 ppm | 0.013 ppm | 0.003 ppm n/a 0.008 ppm | <.002 ppm
I Toluene 0.75 ppm | 0.002ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
E. Benzene | 0.75ppm | <.002 ppm | <.002 ppm n/a <.002 ppm | <.002 ppm
I Total Xylenes | 0.62 ppm | 0.009ppm | <.006 ppm n/a <.006 ppm | <.006 ppm




Contaminant

Monitor Well #8

WOCC
Standard

Initial Test

12/11/99

2nd Fest
12:11/99

Aluminum 5.0 ppm n/a n/a
Arsenic 0.1 ppm n/a n/a
Barium 1.0 ppm n/a n/a
Boron 0.75 ppm n/a n/a

Cadmium 0.01 ppm n/a n/a
Calcium n/a 142 ppm 550 ppm

Carbonate n/a 0 ppm 0 ppm
Chioride 250.0 ppm | 4240 ppm | 10800 ppm

Chromium | 0.05 ppm n/a n/a
Cobalt 0.05 ppm n/a n/a

Conductivity n/a 11800 27960
(umhos/cm)
Copper 1.0 ppm n/a n/a
HCO; n/a 946 ppm 366 ppm
Iron 1.0 ppm n/a n/a
Lead 0.05 ppm n/a n/a

Magnesium n/a 116 ppm 265 ppm

Manganese 0.2 ppm n/a n/a
Mercury 0.002 ppm n/a n/a

Molybdenum | 1.0 ppm n/a n/a
Nickel 0.2 ppm n/a n/a
Potassium n/a 63.0ppm | 65.9 ppm
Selenium 0.05 ppm n/a n/a
Silver 0.05 ppm n/a n/a
Sodium n/a 2746 ppm | 6157 ppm
Sulfate 600 ppm 130 ppm 407 ppm
T-Alkalinity n/a 775 300
(mgCaCOs/L)
TDS 1000 ppm { 7968 ppm | 21772 ppm
Zinc 10.0 ppm n/a n/a
pH >6 & <9 7.87 7.39
TPH N/A 15.4 ppm 2.61 ppm
Benzene 0.01 ppm | 0.052 ppm [ 0.072 ppm
Toluene 0.75 ppm | <.002ppm | <.002 ppm
E. Benzene | 0.75ppm | .012 ppm .007 ppm
Total Xylenes | 0.62 ppm | <.006 ppm | <.006 ppm




Ida Wimberly South Justis Unit Monitor Well Report
March 20, 2000

ARCO Permian
Lea County, New Mexico

Appendix C
Analytical Results



PHONE (915) 673-7T001 & 2111 BEECHWOOD e ABILENE, TX 79603

I 7 Q AR Dl N AL PHONE (505) 393-2326 ® 101 E, MARLAND e HOBBS, N'M 88240
| LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, iNC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388 -

Receiving Date: 06/17/59 Sampling Date: 06/17/99
Reporting Date: 06/21/99 Sample Type: GROUNDWATER
Project Owner: ARCO Sample Condition; COOL & iNTACT
Project Name: ARCO PERMIAN Sample Received By: AH
Project Location: IDA WIMBERLY Analyzed By: BC
ETHYL TOTAL
BENZENE TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID {mg/L) (mg/L) {mg/L) {mg/L)
ANALYSIS DATE 06/18/99 06/18/99 06/18/99 06/18/99
H4186-4 MW #4 0.003 <0.002 <0.002 <0.006
Quatlity Control 0.086 0.097 0.101 0.301
True Value QC 0.100 0.100 0.100 0.300
% Recovery L 86.0 97.4 101 10C
Relative Percent Difference 0.1 1.4 1.8 27

METHOD: EPA SW 846-8021B, 5030, 5021 Gas Chromatography

JUL 06 1999
ch&@lﬂ%ﬂ%ér M &G4
Chemist!/ / Date :
H4186B.XLS
Damage: iatility client's exclusive for any claim arising. whather baged in contract o¢ tod, shallboimuedwmeamupmdbydumfounnlyns.
:ﬂ?&@uﬁnxmﬁmmene:ammomrumam "moomm muﬂeﬂmﬂdﬂnmﬁingandmmdby&ﬁlndwﬂhhm(amdaysm =
service. In no evant shall Cardinal be liable for incid for tial d ing, without imitation, business interTuptions, loss of use. o ks of profits incurmed by client, luwbsmm.

aﬁmatasorsuoeessorsansmgoutoformmedioﬂnpedmnmoiummmwcudlm regardiess of whather such claim is based upon any of the above-stated reasons or otherwise.



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

L)

AR DI N AL PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E£. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388 -

Receiving Date: 06/17/99 Analysis Date: 06/18/99
Reporiing Date: 06/21/99 Sampling Date: 06/17/99
Project Owner. ARCO Sample Type: GROUNDWATER
Project Name: ARCO PERMIAN Sampie Condition: COOL & INTACT
Project Location: IDA WIMBERLY Sample Received By: AH
Analyzed By: AH
S04

LAB NUMBER  SAMPLE ID (mg/L)

H4186-6 MW #6 1200

H4186-7 MW #7 142

Quality Control 46.4

True Value QC . 50.0

% Recovery 93

Relative Percent Difference _ 2.8

METHOD: EPA 600/4-79-020 375.4

Date
H4186C XLS
TE: ity and Damagoes. c«dlmrlhabmyanddhnrsudmmndyhrwdahmhg whether based in contract or torl, Mbelmledmmewmmtpaad_bydmuoramlyua
i;-asﬁsmmwm.fmmﬂgemmwmm shall be d unless made in writing and recoived by Cardinal within thirty (30} days after ium
servica. In no event shall Candinal be Kable for inci vial including, without kmitation, businass interruptions, loss of ute, o ks of profins incumed by client, subsidiaries.

mmmymmummdanwbhmdmdmmwmml regardiess of whether such clain is basad upon any of tha abova-stated feascns o otherwise.



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

ARDINAL
LABORATORIES

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

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY
703 E. CLINTON, SUITE 103
HOBBS, NM 88240
FAX TQ: (505) 383-4388
Receiving Date: 06/17/99
Reporting Date; 06/21/99
Project Owner: ARCO
Project Name: ARCO PERMIAN
Project Location: IDA WIMBERLY

Sampling Date: 06/17/99

Sample Type: GROUNDWATER
Sampie Condition: COOL & INTACT
Sample Received By: AH

Analyzed By: AH

TDS Cl
. LAB NUMBER SAMPLE ID (mg/L) (mgfL)
ANALYSIS DATE: 06/18/99 06/18/99
H4186-1 MW #1 4580 1610
H4186-2 MW #2 7490 3880
H4188-3 MW #3 15180 7570
H4185-4 MW #4 9400 4680
H4186-5 MW #5 5300 2090
H4186-6 MW #6 53980 25500
H4186-7 - MW #7 10580 5380

- Quality Contro! NR 1325
True Value QC NR 1319
% Recovery NR 101
Relative Percent Difference NR 1.5

| METHODS: EPA 600/4-79-02 | 160.1 _ [4500-CIB* |
*Std. Methods
A
£/ /5 q 7
Date

H4186A.XLS

PLEASE NOTE: Liability and Damages. cwlmlswwamdonrsummtorwmm whather based in conract or tor, Mbemnodmmenmoumpm.wu:rﬂ::amms.
All claims, mmﬁngmombfmgkgemammymfm rh shall be d wai uﬁmmamwmwcudhmmmm;aysm pietion

sarvice. In no event shall Candinal be table for incid ia o duscli o i Intecruptiona. loss of use, of loss ol profits incurred by client. s subsidiaries.
anmmwmmsamgmdmwwwmwammwm regardieas of whether such claim is based upon any of the above-stated reasons of otherwise.
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PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

‘ AR DI N AL PHONE (505) 393-2326 » 101 E. MARLAND @ HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 383-4388

Receiving Date: 09/24/99 Sampling Date: 09/24/99

Reporting Date: 09/28/99 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: iIDA WIMBERLY Sample Received By. AH
Project Location: ARCO SOUTH JUSTIS Analyzed By: BC/GP/JP
ETHYL TOTAL

LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES

(mgll).  (mgh) {mg/L) (mg/L) {mgfL)
ANALYSIS DATE: 09/27/99 1 09/24/99 09/24/99 09/24/99 09/24/99
H4360-1 MW #1 2.76 <{.002 <0.002 <0.002 <0.006
H4360-2 MW #2 4.27 0.003 <0.002 <0.002 <0.006
H4360-3 MW #3 1.52 0.005 <0.002 <0.002 <0.006
H4360-4 MW 3.27 0.033 <0.002 0.006 <0.006
H4360-5 MW #5 1.26 <0.002 <0.002 <0.002 <0.006
H4360-6 MW #6 1.88 0.003 <{.002 <0.002 <0.006
H4360-7 MW #7 1.32 0.008 <0.002 <0.602 <0.008
Quality Control 413 0.092 0.100 0.100 0.304
True Value QC - 40.0 0.100 0.100 0.100 0.300
% Recovery 103 921 100 99.6 101
Relative Percent Difference 0.6 29 6.0 6.7 53

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

H4360A.XLS

u Sabikty & i im arisi i i id by cient lor analyses.
EASE NOTE: Liabllity and Damages. Cardinal's liability and cliant's exclusive remady for any claim arising, ud\etﬂarbasedmr‘:ommdmmﬂ. sha;tho limited 1o the amount paldby alyse:
zllidaims. Mudmgmoglornogligamoandwoﬂmwm A #hatl be d *mmmnmwmpwwmm(wmmu piet onm ppical
se/vice. In no event shall Cardinal be kable for incidental of consequential damages, including, withouwt limitation. mmw. loss of use, or 1038 of profits incurmed by cliont, ils subsidiaries,
affiliates or successofs arising out of of related 1o the performance of services hersunder by Cardinal, regardiess of whather such claim is basad upon any of the above-siated reasons or ctherwise.




A . ARDINAL
LABORATORIES

Receiving Date: 09/24/99
Reporting Date: 09/28/99
Project Number: NOT GIVEN

PHONE {915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

PHONE {505) 393-2326 & 101 E. MARLAND & HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: DEE WHATLEY

703 E. CLINTON, SUITE 103

HOBBS, NM 88240
FAX TO: (505) 393-4388

Sampling Date; 09/24/98
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT

Project Name: |DA WIMBERLY
Project Location. ARCO SCUTH JUSTIS

Sample Received By: AH
Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/L) {mg/L) {mg/L) (mg/L} {trmhos/icm) (mgCaCQCa/l)
LANALYSIS DATE: 09/24/99| 09/27/99] 09/27/99| 09/27/99 09/27192 09/24/99
H4260-1 MW #1 1157 206 126 24 1978 188
'H4360-2 MW #2 3611 544 258 62 1715 376
H4360-3 MW #3 2892 448 214 55 1679 376
H4360-4 MW #4 8521 736 272 76 1603 508
LH4360-5 MW #5 1355 312 112 20 1657 196
H4360-6 MW #5 22692 2480 1458 98 1482 182
H4360-7 MW #7 3553 800 97 66 1523 136
Quality Control NR 48 49 4.98 1443 NR
True Value QC NR 50 50 5.00 1413 NR
% Accuracy NR 96 a8 98 102 NR
Relative Percent Difference NR 6.3 5.1 0 0.4 NR
I_!\I\E'l'!-ft'.)DS: SM3500-Ca-DB500-Mg E 8049 120.1 310.1
ci S04 COs HCO3 pH s
(mg/t) (mgl) (mgh) (mgl) (s.u.) (mg/L)
ANALYSIS DATE: 09/27/99| 09/27/99] 09/27/99; (09/27/99 09/27198 09/28/99
H4360-1 MW #1 2231 455 0 229 7.19 4520
H4360-2 MW #2 6590 666 0 459 6.88 14270
H4360-3 MW #3 5374 397 ] 459 6.91 10330
H4360-4 MW #4 14600 4B8 ] 620 7.04 20020
[H4360-5 MW #5 2535 429 0 239 7.28 5100
H4360-6 MW #6 42583 1428 0 234 6.74 71000
H4360-7 MW #7 6387 553 0 166 7.59 12140
Quality Control 1024 47 .47 112 221 6.99 NR
True Value QC 1000 50.00 124 259 7.00 NR
% Accuracy 102 94.9 50.3 85.4 99.9 NR
I_Relative Percent Difference 2.8 52 - - 1.4 NR
METHODS: SM4500-Cl-B 3A7s5.4 3101 310.1 150.1 160.1

1259

Date

d by ctienl tor analyass,
E It and Damages. cwlmlmmwammswmmlwwmmum whather based in contract or torl, shall ba limited 10 the amoum pai

i:;caums Bmmge nndunyothercauso h r shall be iy ‘unlcumﬂeinwrhhgandmeoivadbycardlnalmthmthiny(SO)daysnheraompleamofmeappllcabh
saivice. Inno event shall Cardi bsﬁableloru idantat or consequential damages, inchuding, mmmtion business internuplions, loss of use, of loss of profits incurred by client, its subsidiaries,
amluatesorsucmssorsansmgmnotorrolatedwmepodonnmoiurvieuheroundorbyf‘ dinal, rega of whether such claim i based upon any of the above-stated reasons or othenwise.
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PHONE (9815) 673-7001 e 2111 BEECHWOOD » ABILENE, TX 79603

ARDINAL
LABORATORIES

PHONE (506) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240

. ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH
703 E. CLINTON, SUITE #103
HOBBS, NM 88240
Receiving Date: 12/03/99 FAX TO: (505) 393-4388
Reporting Date: 12/07/99
Project Number: NOT GIVEN
Project Name: ARCO

Sampiing Date: 12/03/99

Sampile Type: GROUNDWATER
Sample Condition. COOL & INTACT
Sample Received By: GP

Project Location: I1DA WIMBERLY Analyzed By. AH
Na Ca Mg K Conductivity .T-Alkalinity
LAB NUMBER SAMPLE !D (mg/l) {mgl) (mgh) (mgh) (vmhosicm) (mgCaCOA.)
ANALYSIS DATE: 12/07/99| 12/06/98| 12/06/99| 12/06/99 12/06/99 12/06/99
H4491-1 MW #1 738 320 126 66 6187 192
H4491-2 MW #2 4979 760 389 132 27600 348
H4491-3 MW #3 4441 640 316 78 22885 356
H4451-4 MW #4 8529 1160 558 144 44620 390
H4491-5 MW #5 1078 320 219 68 7211 180
H4491-6 MW #6 12550 2760 1045 201 68310 180
H4491-7 MW #7 2219 440 219 54 10580 240
Quality Control NR 48 49 4,96 1443 NR
True Value QC NR 50 50 5.00 1413 NR
% Accuracy NR 96 08 99 102 NR
Relative Percent Difference NR 6.3 5.1 0 0.4 NR
METHODS: SM3500-Ca-DB500-Mg E 8049 120.1 310.1
ci SO0, COs HCO= pH DS
‘(mgtt)  (mgl) (mgh) (mgiL) (s.u.} {(mg/L)
ANALYSIS DATE: 12/06/99| 12/06/98| 12/06/99; 12/06/99 12/06/99 12107199
H4491-1 MW #1 1686 423 0 234 7.22 2910
H4491-2 MW #2 9552 663 0 425 7.00 16260
H4491-3 MW #3 8316 562 0 434 6.84 13260
H4491-4 MW #4 16205 562 0 476 7.01 30010
H4491-5 MW #5 2472 452 0 220 7.25 4530
H4491-6 MW #6 26521 1149 0 232 6.82 47980
H4491-7 MW #7 4328 536 0 293 7.16 7240
Quatity Control 978 50.06 112 221 7.03 NR
True Value QC 1000 50.00 124 259 7.00 NR
% Accuracy ag 100 90 B85 100 NR
Relative Percent Difference 22 5.2 - - 0.1
METHODS: SM4500-Ci-B 375.4 310.1 310.1 150.1 160.1
12/os/e5
er, Chemist Date”/ 4

. s . . N . . . lent for analyses.
PLEMQ - Bip@§itEand Damages. Cardinal's liability and client's exclusive remady for any claim arising, whether based in contract or ton, sha_ll ba In_'nned to the amount paid bs.'chem ;

Al ctaims, im%u?@ tho;?or negligente and any other cause whatsosver shall be d d waived uniess mada in writing and received by Cardinal within thifly {30) days afier completion of tha appl_oca_b!e
service. In no event shall Cardinal be liable for incidental or consequenlial damages, including, without limitation, business interruptions, loss of use, or loss of profils incurted by client, its sut_:snduauas.
affiliates or sbCcassors arising out of of related to the performance of s8rvices hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-slated reasons of otherwise.




@ARDINAL

LABORATORIES

Receiving Date: 12/03/99
Reporting Date: 12/08/99

Project Number: NOT GIVEN
Project Name: ARCO

Project Location: 1DA WIMBERLY

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

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

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103
HOBBS, NM 88240
FAX TO: (505) 393-4388

Sampling Date: 12/03/99
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT

Sample Received By: GP

Analyzed By: BC

ETHYL TOTAL
LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES
(mg/kg)  (mglkg) (mg/kg) (mg/kg) (mga/kg)
ANALYSIS DATE: 12/07/99 | 12/04/99 12/04/99 12/04/99 12/04/89
H4481-1 MW #1 <1.0 <0.002 <0.002 <0.002 <(.008
H4491-2 MW #2 <i.0 0.010 <0.002 <0.002 <0.006
H4491-3 MW #3 <1.0 <0.002 <0.002 <0.002 <0.006
H4491-4 MW #4 <1.0 0.026 <0.002 0.012 <0.006
H4491-5 MW #5 <1.0 <0.002 <0.002 <0.002 <0.006
H4491-6 MW #6 <1.0 0.007 <0.002 <0.002 <0.006
H4491-7 MW #7 <1.0 <0.002 <0.002 <0.002 <0.006
Quality Controt 3.93 0.088 0.100 0.094 0.288
True Value QC 4.00 0.100 0.100 0.100 0.300
% Recovery 98.1 88.0 100 94,2 95.9
|Relative Percent Difference 5.6 0.6 2.8 2.0 1.4

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

hemi

H4491A XLS

[2/2/49

Date

Lame 7o ¢

PLEASE NOTE: Liability and Damages. Cardinal's liability and dlient's exclusive remedy lor any claim arising, whather based in contract o tor, shall be limiled to the amount paid by client for analyses.
Alt claims, including those for negligence and any other cause whatsoever shall be deemad waived unless made in writing and received by Cardinal within thirty {30) days after complstion of the applicable

service. In no event shall Cardinat be liable for incid t or cor i

including, withoul mitation, business interruptions, loss of use, or loss of profits incurred by client, ils subsidiaries,

affiliates Of suctessors arising out of or related 1o the performance of sefvices hereunder by Cardinal, regardiess of whelher such claim is based upon any of the above-stated reasons or olherwise,
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PHONE {915) 6§73-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

AR DI NAL PHONE (505) 393-2326 e 101 £E. MARLAND ¢ HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, iNC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 12/13/99 Sampiing Date: 12/11/99
Reporting Date; 12/17/99 Sample Type: GROUNDWATER
Project Owner: ARCO PERMIAN Sample Condition: COOL & INTACT
Project Name: 1DA WIMBERLY Sampie Received By. BC
Project Location: EAST OF JAL Analyzed By: GP
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mgfL) {mgfL) (mg/L) (mg/L) (¢mhosfcm)} (mMgCaCO4/L)
ANALYSIS DATE: 1217199 12114/98] 12/14/58] 12/14/99 12/15/98 12/14/99
H4505-1 MW #8-1 2746 142 116 63.0 11800 775
H4505-2 MW #8-2 6157 550 265 65.9 27900 300
Quality Control NR 80 49 4.96 1392 NR
True Value QC NR 80 50 5.00 1413 NR
% Accuracy NR 100 98 99 o9 NR
Relative Percent Difference NR 0 2.0 0 0.2 NR
[METHODS: , SM3500-Ca-D B500-Mg E{ 8049] 120.1] 310.1]
cr 80, CO3 HCO5 pH TDS
(mgl) (mgi) (mgl) (mgl) {s.u.) {mgfL)
ANALYSIS DATE:; 12/14/99] 12/15/99] 12/14/99) 12/14/99 12/15/95 12/15/99
H4505-1 MW #8-1 4240 130 0 946 7.87 7968
H4505-2 MW #8-2 10800 407 0 366 7.39 21772
Quality Control 1010 48.63 NR 971 7.02 NR
True Value QC 1000 50.00 NR 1000 7.00 NR
% Accuracy 101 o7 NR 97 100 NR
Relative Percent Difference 2.0 2.9 NR - 0.1 - NR
[METHODS: SM4500-C1-B] 3754  3101]  310.1] 150.1 | 160.1]

otter, Chemist

(Gaw/:%(/ WZL/ | _rz/=0 /79

PLEM 1o [ AHitand Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or ton, shall be fimiled {0 the amount paid tn_(disni for ana_lyses.
Al claims, m::l5 nﬁ%?tor negtigea.;a and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty {30) days after completion of the ap_pl_u:a'ble
service, 1n no avent shall Cardinal be Gable for inci I O CONSeq ial darmages, including, withow limitation, business interrupiions, loss of use, or loss of profits incurred by dlient, its sul?sadsanes.
atfiliates or successors arising out of of related 10 the performance of services hareunder by Cardinal, regardiess of whether such claim is based upon any of the above-staled reasons or otherwise.




PHONE (915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 78603

A ARDINAL
LABORATORIES

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

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAX TO: (505) 393-4388
Sampling Date: 12/11/99
Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: BC
Analyzed By: BC

Receiving Date: 12/13/99
Reporting Date: 12/15/99

Project Owner: ARCOPERMIAN
Project Name: IDA WIMBERLY
Project Location: EAST OF JAL -

ETHYL TOTAL

LAB NO. SAMPLE ID TPH BENZENE TOLUENE BENZENE XYLENES

(mg/L) (mg/L) (mg/L) (mg/L) {mght)
ANALYSIS DATE: 12/13/99 12/14/99 12/14/99 12/14/99 12/14/99
H4505-1 MW #8-1 15.4 0.082 <0.002 0.012 <0.008
H4505-2 MW #8-2 2.61 0.072 <0.002 0.007 <0.006
Quaiity Control 3.93 0.089 0.101 0.099 0.302
True Value QC 4.00 0.100 0.100 0.100 0.300
% Recovery 8.1 88.7 101 99.1 101
Relative Percent Difference 56 1.2 9.6 7.3 56

METHODS: TRPHC - EPA 600/4-79-020, 418.1; BTEX - EPA SW-846 8260

[2/15./55

Date

H4505A XLS

PLEASE NOTE: Liabitity and Damages. Cardinal's hiability and client's exclusive remedy for any claim arising, whether based in contract or 101, shail ba ﬁrini‘led 10 the amoun! paid by client for ana?yses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinat within thirty (30} days after compiletion of tha ap_pl_oca_bvle
sarvice. In no event shail Cardinal be hiabie for incidantal or consequential damages, including, without limitation, business interuptions, loss of use, or loss of profits incurred by client, #s subsidiaries,
affiiates or successors arising oul of or related 1o the pedormance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons of otherwise.
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ARCO Permian P e T2 t
Monitor Well Report = .. r
Ida Wimberly A WM@W:@J

South Justis Unit F-230
Unit C, Section 25, T25S, R37E
Lea County, New Mexico

January 2, 2001

4“41‘

Prepared for:

ARCO Permian
P.O. Box 1610
Midiand, Texas 79702

By:

Safety & Environmental Solutions, Inc.
703 E. Clinton Suite 103
Hobbs, New Mexico 88240
(505) 397-0510
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Ida Wimberly South Justis Unit Monitor Well Report Arco Permian
January 2, 2001 Lea County, New Mexico
I Background

The subject property is located at the Arco Permian South Justis Unit F-230 located in
Unit C, Section 25, T258, R37E, Lea County, New Mexico. Safety & Environmental
Solutions, Inc. (SESI) performed sampling and data collection on the ¢ight (8) ground
water monitor wells previously installed at the site (See Vicinity Map). The casing size in
all wells is 2"

1L Work Performed
On January 2, 2001 a SESI environmental technician arrived at the site. Ground water
samples were taken from each well after a hand bailer was used to develop the wells.
Three to five casing volumes of water were removed from each well until pH and
temperature of the water were stabilized. The water removed was placed in appropriate
drums for disposal. The samples were obtained and placed in appropriate containers,
preserved and transported under chain of custody to Cardinal Laboratories of Hobbs, New
Mexico for analysis of the contaminants identified in the initial sampling. (See Analytical
Data)
In addition to the sampling, SESI als¢ measured the depth to the top of the water table
and the total depth of each well. The depth to the top of ground water was measured using
a Solinst water level indicator. The total depth of each well was measured in order to
compute the proper casing volumes. A summary of this data follows:
ID DATE TOP OF DEPTH | POTENTIOMETRIC | TOTAL FREE
CASING TO ELEVATION WELL PRODUCT
ELEVATION | WATER DEPTH | THICKNESS
MW-1 | 1/2/01 3,066.98’ 64.60’ 3,002.38° 66' 0.00
MW -2 | 1/2/01 3,065.92° 63.80° 3,002.12° 71' 0.00
MW-3 | 1/2/01 3,066.21° 64.13° 3,002.08° 71 0.00
MW-4 1 1/2/01 3,067.93° 65.81° 3,002.12° 82' 0.00
MW -5 | 1/2/01 3,066.56’ 64.05° 3,002.51" 80' 0.00
MW -6 | 1/2/01 3,065.33° 63.43° 3,001.90° 75' 0.00
MW -7 1 12/01 3,064.64° 62.63° 3,002.01° 75' 0.00
MW -8 | 1/2/01 3,062.68° 60.73’ 3,001.95° 72.01' 0.11°
2




Ida Wimberly South Justis Unit Monitor Well Report Arco Permian
January 2, 2001 Lea County, New Mexico

III.  Analytical Results

The analysis of the groundwater samples performed by Cardinal Laboratories are
summarized as follows:

CONTAMINANT | MW #1 | MW #2 | MW #3 MW  #4
Sodium $17ppm 2858ppm 2292ppm 2254ppm
Calcium 335ppm 472ppm 343ppm 300ppm
Magnesium 96ppm 208ppm 312ppm 143ppm
Potassium 20.17ppm 75.02ppm 31.14ppm 75.54ppm
Conductivity 6189%ppm 15210ppm 13923ppm 12648ppm
T-Alkalinity 214ppm 401ppm 382ppm 937ppm
Chlorides 1760ppm 5383ppm 4451ppm 3623ppm
Sulfate (SO4) 327ppm 347ppm* 493ppm 284ppm
Carbonate Oppm Oppm Oppm Oppm
HCO; 262ppm 489ppm 466pm 1143ppm
TDS 3788ppm 9286ppm 8380ppm 7012ppm
pH 7.43 7.03 7.05 7.3
TPH <1.0ppm <1.0ppm <1.0ppm <1.0ppm
Benzene <0.002ppm | <0.002ppm | <0.002ppm 0.0326ppm
Toluene <0.002ppm | <0.002ppm <0.002ppm <0.002ppm
E. Benzene <0.002ppm | <0.002ppm <0.002ppm 0.0139ppm
T. Xylenes <0.006ppm | <0.006ppm <0.006ppm <0.006ppm

*Red exceeds NM WQCC Ground Water Standards
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CONTAMINANT | MW #5 | MW #6 | MW #7
Sodium 52%9ppm 12114ppm 1521ppm
Calcium 322ppm 2916ppm 442ppm
Magnesium 146ppm 910ppm 200ppm
Potassium 711ppm 142ppm 24.87ppm
Conductivity 6833ppm | 66924ppm | 108%3ppm
T-Alkalinity 205ppm 261ppm 266ppm
Chlorides 2070ppm 25671ppm 3312ppm
Sulfate (80,) 331ppm 1088ppm 323ppm
Carbonate Oppm Oppm Oppm
HCO; 250ppm 318ppm 324ppm
TDS 4234ppm 52084ppm 6706ppm
pH 7.32 6.59 7.13
TPH <1.0ppm <1.0ppm <1.0ppm
Benzene <0.002ppm | 0.0156ppm | <0.002ppm
Toluene <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene <0.002ppm | <0.002ppm | <0.002ppm
T. Xylenes <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards
MW #8 not sampled due to Free Product

IV. Figures and Appendices

Figures:

Vicinity Map
Potentiometric Map

Appendices:

Cumulative Well Water Quality Data
Analytical Resuits
Water Analysis Validation
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Figure 1
Vicinity Map
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Figure 2
Potentiometric Map
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Appendix A
Cumulative Well Water Quality Data



l Ida Wimberly Cumulative Well Data
I Monitor Well #1
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
I STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.2ppm N/a N/a N/a N/a
I Arsenic 0.1ppm <(.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
I Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmijum 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 296ppm 317ppm N/a 2960pm 320ppm
I Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 1580ppm 1839ppm | 1610ppm | 2231ppm 1686ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
I Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 6116 6273 N/a 1978 6187
(umhos/cm)
l Copper 1.0ppm <0.1ppm N/a N/a N/a N/a
HCO, N/a 122ppm 24%ppm N/a 229ppm 239ppm
Iron 1.0ppm .388ppm N/a N/a N/a N/a
. Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 112ppm 112ppm N/a 126ppm 126ppm
I Manganese 0.2ppm 0.345ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <(0.2ppm N/a N/a N/a N/a
' Nickel 0.2ppm <(0.2ppm N/a N/a N/a N/a
Potassium N/a 22.5ppm 8.8ppm N/a 24ppm 66ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a |
I Silver 0.05ppm | <0.lppm N/a N/a N/a N/a
Sodium N/a 1007ppm 850ppm N/a 1157ppm 738ppm
Sulfate 600ppm 1050ppm 305ppm N/a 455ppm 423ppm
I T-Alkalinity N/a 100 204 N/a 188 192
{MgCaCOy/L)
TDS 1000ppm 3480ppm 4380ppm | 4560ppm | 4520ppm 2910ppm
I Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
- pH >6 & <9 5.58 6.384 Nra 7.1%ppm 7.22ppm
TPH N/a N/a 42.9ppm N/a 2. 76ppm | <1.00ppm
l Benzene 0.01ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
l E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm N/a <0.006ppm | <0.006ppm
l *Red exceeds NM WQCC Ground Water Standards



CONTAMINANT WwWQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 301ppm 321ppm 235ppm 817ppm
Carbonate N/a Oppm Oppm Oppm Oppm
Chloride 250.0ppm 1570ppm 1973ppm 1651ppm 1760ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 6155 5770 5753 6189
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO, N/a ~ 229ppm 229ppm 250ppm 262ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium N/a N/a N/a 78ppm 96ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a
Potassium N/a 104.0ppm 49ppm 5.29ppm | 20.17ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 995ppm 904ppm 913ppm 817ppm
Sulfate 600ppm 1180ppm 351ppm 369ppm 327ppm
T-Alkalinity N/a 188 188 205 214
{MgCaCO+/L)
TDS 1000ppm 3930ppm 4640ppm 4290ppm 3788ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6& <9 7.15 7.13 7.26 7.43
TPH N/a <1.0 <1.0 <1.0 <1.0
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #2
CONTAMINANT wQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.2ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm Nfa N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 426ppm 476ppm N/a 544ppm 760ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 6200ppm | 2731ppm 3890ppm 6590ppm 9552ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 17028 19010 N/a 1715 27600
{umhos/cm)
Copper 1.0ppm <0.1ppm N/a N/a N/a N/a
HCO, N/a 404ppm 547ppm N/a 459ppm 425ppm
Iron 1.0ppm <0.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 193ppm 214ppm N/a 258ppm 389ppm
Manganese 0.2ppm 0.343ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm Nfa N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 90ppm 42.3ppm N/a 62ppm 132ppm
Selenium 0.05ppm <0.1ppm N/a Nfa Nia N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 3700ppm | 1202ppm N/a 3611ppm 4979ppm
Sulfate 600ppm 1160ppm 426ppm N/a 666ppm 663ppm
T-Alkalinity N/a 404 448 N/a 376 348
(MgCaCO5/L)
TDS 1000ppm 10490ppm | 12240ppm | 7490ppm 14270ppm 16260ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH > 6 & <9 7.84 6.303 N/a 6.88 7.00
TPH N/a N/a 14.0ppm 10.3ppm 4.27ppm <1.00ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm 003ppm 010ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.00Zppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm [ <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm { <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WwWQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barjum 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 681ppm 373ppm 288ppm 472ppm
Carbonate N/a Oppm Oppm Oppm Oppm
Chloride 250.0ppm 9000ppm 3758ppm 4274ppm 5383ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm Nfa N/a N/a N/a
Conductivity N/a 26494 11250 12374 15210
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO; N/a 395ppm 488ppm 563ppm 489ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium N/a 437ppm 175ppm 126ppm 208ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a
Potassium N/a 90ppm 1920ppm | 26.94ppm | 75.02ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 3700ppm 1920ppm 2382ppm 2858ppm
Sulfate 600ppm 1080ppm 222ppm 218ppm 347ppm
T-Alkalinity N/a 324 400 461 401
(MgCaCO4/L)
TDS 1000ppm 17610ppm | 8440ppm 8080ppm 9286ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6&<9 6.88 7.04 6.97 7.03
TPH N/A <1.0 <1.0 <1.0 <1.00
Benzene 0.01ppm 004ppm | <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm { <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm [ <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #3
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
12/17/97 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 629ppm 360ppm N/a 448ppm 640ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 8500ppm 4124ppm 7570ppm 3374ppm 8316ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 23846 13960 N/a 1679 22885
(umhos/cm)
Copper 1.0ppm <0.1ppm N/a N/a N/a N/a
HCO; N/a 316ppm 556ppm N/a 459ppm 434ppm
Iron 1.0ppm <0.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 302ppm 187ppm N/a 214ppm 316ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <(.2ppm N/a N/a N/a N/a
Potassium N/a 118ppm 31.7ppm N/a 55ppm 78ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 4875ppm 2229ppm N/a 2892ppm | 4441ppm
Sulfate 600ppm 1280ppm 279ppm N/a 397ppm 562ppm
T-Alkalinity N/a 316 455 N/a 376 356
(mgCaCOy/L)
TDS 1000ppm 15300ppm 8840ppm 15180ppm | 10330ppm ! 13260ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH >6& <9 7.77 6.64 N/a 6.91 6.84
TPH N/a N/a 24.6ppm N/a N/a <1.00ppm
Benzene 0.01ppm <0.002 ppm | <0.002ppm | <0.002ppm | .005ppm | <0.002ppm
Toluene 0.75ppm <0.002 ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75 ppm <0.002 ppm | <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62 ppm <0.006 ppm | <0.006ppm | <0.006ppm | <0.006ppm } <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 321ippm 581ppm 676ppm 343ppm
Carbonate N/a Oppm Oppm Oppm Oppm
Chloride 250.0ppm 5300ppm 7140ppm_| 10490ppm | 4451ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 15760 20220 29779 13923
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO; N/a 459ppm 449ppm 538ppm 466ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium N/a 292ppm 238ppm 224ppm 312ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm Nia N/a N/a N/a
Potassium N/a 88.0ppm 114ppm 49.62ppm 31.14ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 3071ppm 3808ppm 6027ppm 2292ppm
Sulfate 600ppm 913ppm 414ppm 540ppm 493ppm
T-Alkalinity N/a 376 368 441 382
(mgCaCQOs/L)
TDS 1000ppm 10310ppm | 15316ppm [ 21050ppm 8380ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6 & <9 6.99 7.24 6.89 7.05
TPH N/a <1.0 <1.0 <1.0 <1.0
Benzene 0.01ppm .002ppm 002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards
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Monitor Well #4
CONTAMINANT WwWQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/10/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <(0.lppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 480ppm 472ppm N/a 736ppm 1160ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 9641ppm 6910ppm | 4680ppm | 14600ppm | 16295ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 18190 21750 N/a 1603 44620
~_(umhos/cm)
Copper 1.0ppm <(.1ppm N/a N/a N/a N/a
HCO, N/a 439ppm 864ppm N/a 620ppm 476ppm
Iron 1.0ppm <.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 340ppm 248ppm N/a 272ppm 559ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 68ppm 50.5ppm N/a 76ppm 144ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 5252ppm 3921ppm N/a 8521ppm 8529ppm
Sulfate 600ppm 159ppm 335ppm N/a 488ppm 562ppm
T-Alkalinity N/a 360 708 N/a 508 390
{mgCaCOs/L)
TDS 1000ppm 13580ppm | 13960ppm | 9460ppm | 20020ppm | 30010ppm
Zinc 10.0ppm <0.2ppm N/a N/a N/a N/a
pH >6 & <9 6.69 6.64 N/a 7.04 7.01
TPH N/a <1.0ppm 11.8ppm N/a 3.27ppm <1.00ppm
Benzene 0.01ppm 0.033ppm | 0.046ppm | 0.003ppm | 0.033ppm | 0.026ppm
Toluene 0.75ppm <0.002ppm { <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.007ppm | 0.012ppm | <0.002ppm | 0.006ppm | 0.012ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm { <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WwQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 277ppm 733ppm 3714ppm 300ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm Jppm
Chloride 250.0ppm 4500ppm 9958ppm | 5925ppm [ 3623ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 13818 27980 17935 12648
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO; N/a 761 ppm 600ppm 900ppm 1143ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium Nfa 165ppm 328ppm 135ppm 143ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a
Potassium N/a 107.0ppm 141ppm 38.7ppm 75.54ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 2929ppm 5367ppm 3714ppm | 2254ppm
Sulfate 600ppm 877ppm 492ppm 332ppm 284ppm
T-Alkalinity N/a 624 492 738 937
(mgCaCOs/L)
TDS 1000ppm 8810ppm 21688ppm | 11220ppm | 7012ppm
Zinc 10.0ppm N/a Nfa N/a N/a
pH >6 & <9 7.19 7.37 7.26 7.3
TPH N/a <1.0 <1.0 <1.0 <1.0
Benzene 0.01ppm 0.029ppm | 0.021ppm | 0.024ppm | 0.0326ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm 0.017ppm 0.010ppm | 0.011ppm | 0.013%pm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #5
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/10/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm <0.3ppm N/a N/a N/a N/a
Arsenic 0.1ppm <0.1ppm N/a N/a N/a N/a
Barium 1.0ppm <1.0ppm N/a N/a N/a N/a
Boron 0.75ppm <0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm <0.01ppm N/a N/a N/a N/a
Calcium N/a 264ppm 320ppm N/a 312ppm 320ppm
Carbonate N/a Oppm Oppm N/a Oppm Oppm
Chloride 250.0ppm 1950ppm | 2396ppm 2090ppm 2535ppm 2472ppm
Chromium 0.05ppm <0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm <0.05ppm N/a N/a N/a N/a
Conductivity N/a 5740 7877 N/a 1657 7211
(umhos/cm)
Copper 1.0ppm <0.1ppm N/a N/a N/a N/a
HCO; N/a 200ppm 195ppm N/a 239ppm 220ppm
Iron 1.0ppm <.2ppm N/a N/a N/a N/a
Lead 0.05ppm <0.05ppm N/a N/a N/a N/a
Magnesium N/a 127ppm 153ppm N/a 112ppm 219ppm
Manganese 0.2ppm 0.440ppm N/a N/a N/a N/a
Mercury 0.002ppm <0.02ppm N/a N/a N/a N/a
Molybdenum 1.0ppm <0.2ppm N/a N/a N/a N/a
Nickel 0.2ppm <0.2ppm N/a N/a N/a N/a
Potassium N/a 19ppm 10ppm N/a 20ppm 69ppm
Selenium 0.05ppm <0.1ppm N/a N/a N/a N/a
Silver 0.05ppm <0.1ppm N/a N/a N/a N/a
Sodium N/a 850ppm 1094ppm N/a 1355ppm 1078ppm
Sulfate 600ppm 138ppm 274ppm N/a 42%ppm 452ppm
T-Alkalinity N/a 164 159 N/a 196 180
(mgCaCO5/L)
TDS 1000ppm 3790ppm 5430ppm 5300ppm 5100ppm 4530ppm
Zinc 10.0ppm <(.2ppm N/a N/a N/a N/a
pH >68&<9 7.14 7.216 N/a 7.28 7.25
TPH N/a <1.0ppm 11.0ppm N/a 1.26ppm <1.00ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm N/a <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 286ppm 329ppm 350ppm 322ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm Oppm
Chloride 250.0ppm 2400ppm 2161ppm 3691ppm 2070ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 6966ppm 6400ppm 10547ppm 6833ppm
{umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO; N/a 22%ppm 229ppm 250ppm 250ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium N/a 141ppm 134ppm 134ppm 146ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a
Potassium N/a 78.0ppm 23ppm 6.32ppm 711ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 1466ppm 1008ppm 1953ppm 529ppm
Suifate 600ppm 974ppm 348ppm 265ppm 331ppm
T-Alkalinity N/a 188 188 205 205
{mgCaCOy/L)
TDS 1600ppm 4380ppm 5176ppm 7680ppm 4234ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6 & <9 7.28ppm 7.18ppm 7.41ppm 7.32ppm
TPH N/a <1.0ppm <1.0ppm <1.0ppm <1.0ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm }{ <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #6
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/11/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm N/a N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a N/a
Calcium N/a N/a 2120ppm N/a 2480ppm 2760ppm
Carbonate N/a N/a Oppm N/a Oppm Oppm
Chloride 250.0ppm 29600ppm | 24186ppm | 25500ppm | 42583ppm | 26521ppm
Chromium 0.05ppm N/a N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a N/a
Conductivity N/a 61900 68740 N/a 1482 68310
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a N/a
HCO, N/a N/a 220ppm N/a 234ppm 232ppm
Iron 1.0ppm N/a N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a N/a
Magnesium N/a N/a 1239ppm N/a 1458ppm 1045ppm
Manganese 0.2ppm N/a N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a N/a
Potassium N/a N/a 101ppm N/a 98ppm 201ppm
Selenium 0.05ppm N/a N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a N/a
Sodium N/a N/a 11269ppm N/a 22692ppm | 12550ppm
Sulfate 600ppm N/a 750ppm 1200ppm | 1428ppm 114%ppm
T-Alkalinity N/a N/a 180 N/a 192 240
(mgCaCOs/L)
TDS 1000ppm 58260ppm | 58260ppm | 53980ppm | 71000ppm | 47980ppm
Zinc 10.0ppm N/a N/a N/a N/a N/a
pH >6& <9 N/a 6.82 N/a 6.74 6.82
TPH N/a <1.0ppm 6.8ppm N/a 1.88ppm <1.00ppm
Benzene 0.01ppm 0.044ppm | 0.007ppm N/a 0.003ppm | 0.007ppm
Toluene 0.75ppm 0.004ppm | <0.002ppm N/a <0.002ppm [ <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm 0.009ppm | <0.006ppm N/a <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




CONTAMINANT WQCC TEST TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/60 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm Nfa N/a N/a N/a
Calcium N/a 2610ppm 2325ppm 1792ppm 2916ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm Oppm
Chloride 250.0ppm 26300ppm | 23580ppm | 25352ppm | 25671ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 69660ppm | 63460ppm | 66214ppm | 66924ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCOs N/a 244ppm 268ppm 325ppm 318ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a
Magnesium N/a 1190ppm 1118ppm 695ppm 910ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm Nra N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a
Potassium N/a 216.0ppm 211ppm 104ppm 142ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 12560ppm | 11940ppm | 13658ppm | 12114ppm
Sulfate 600ppm 1690ppm 757ppm 1143ppm 1088ppm
T-Alkalinity N/a 200 220 267 261
(mgCaCO4/L)
TDS 1000ppm 49130ppm | 39776ppm | 50260ppm | 52084ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6& <9 6.81 7.38 6.75 6.59
TPH N/a <].0ppm <1.0ppm <1.0ppm <1.0
Benzene 0.01ppm 0.007ppm | 0.007ppm | 0.0llppm | 0.0156ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm { <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm | <0.006ppm { <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




Monitor Well #7
CONTAMINANT WQCC INITIAL TEST TEST TEST TEST
STANDARD TEST DATE DATE DATE DATE
8/12/98 8/25/98 6/17/99 9/24/99 12/03/99
Aluminum 5.0ppm N/a N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a N/a
Calcium N/a N/a 460ppm N/a 600ppm 440ppm
Carbonate N/a N/a Oppm N/a Oppm Oppm
Chloride 250.0ppm 5015ppm | 3288ppm | 5380ppm | 6387ppm 4328ppm
Chromium 0.05ppm N/a N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a N/a
Conductivity N/a N/a 11910 N/a 1523 10580
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a N/a
HCO, N/a N/a N/a 166ppm 293ppm
Iron 1.0ppm N/a N/a N/a N/a N/a
Lead 0.05ppm N/a N/a N/a N/a N/a
Magnesium N/a N/a 175ppm N/a 97ppm 219ppm
Manganese 0.2ppm N/a N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a N/a
Potassium N/a N/a 25ppm N/a 66ppm 54ppm
Selenium 0.05ppm N/a N/a Nfa N/a N/a
Silver 0.05ppm N/a N/a N/a N/a N/a
Sodium N/a N/a 1763ppm N/a 3553ppm 2219ppm
Sulfate 600ppm N/a 832ppm 142ppm 553ppm 536ppm
T-Alkalinity N/a N/a 236 N/a 136 240
(mgCaCO04/L)
TDS 1000ppm 13496ppm | 8170ppm { 10580ppm | 12140ppm | 7240ppm
Zinc 10.0ppm N/a N/a N/a N/a N/a
pH >6&<9 N/a 7.326 N/a 7.59 7.16
TPH N/a 48.7ppm 7.1ppm N/a 1.32ppm <1.00ppm
Benzene 0.01ppm 0.013ppm | 0.003ppm N/a 0.008ppm | <0.002ppm
Toluene 0.75ppm 0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm | <0.002ppm N/a <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm 0.009ppm | <0.006ppm N/a <0.006ppm | <0.006ppm

*Red exceeds NM WQCC Ground Water Standards




TEST

CONTAMINANT WQCC TEST TEST TEST
STANDARD DATE DATE DATE DATE
2/25/00 5/31/00 9/19/00 1/2/01
Aluminum 5.0ppm N/a N/a N/a N/a
Arsenic 0.1ppm N/a N/a N/a N/a
Barium 1.0ppm N/a N/a N/a N/a
Boron 0.75ppm N/a N/a N/a N/a
Cadmium 0.01ppm N/a N/a N/a N/a
Calcium N/a 2610ppm 425ppm 344ppm 442ppm
Carbonate N/a 0.0ppm 0.0ppm 0.0ppm Oppm
Chloride 250.0ppm 4100ppm 3194ppm 3303ppm 3312ppm
Chromium 0.05ppm N/a N/a N/a N/a
Cobalt 0.05ppm N/a N/a N/a N/a
Conductivity N/a 11305ppm | 9330ppm 10129ppm | 10893ppm
(umhos/cm)
Copper 1.0ppm N/a N/a N/a N/a
HCO; N/a 254ppm 298ppm 363ppm 324ppm
Iron 1.0ppm N/a N/a N/a N/a
Lead 0.05ppm Nfa N/a N/a N/a
Magnesium N/a 267ppm 185ppm 102ppm 200ppm
Manganese 0.2ppm N/a N/a N/a N/a
Mercury 0.002ppm N/a N/a N/a N/a
Molybdenum 1.0ppm N/a N/a N/a N/a
Nickel 0.2ppm N/a N/a N/a N/a
Potassium N/a 88.0ppm 46ppm 13.54ppm 24.87ppm
Selenium 0.05ppm N/a N/a N/a N/a
Silver 0.05ppm N/a N/a N/a N/a
Sodium N/a 2.246ppm 1312ppm 185%ppm 1521ppm
Sulfate 600ppm 1070ppm 369ppm 373ppm 323ppm
T-Alkalinity N/a 208 244 297ppm 266ppm
(mgCaCOy/L)
TDS 1000ppm 8140ppm 7780ppm 7210ppm 6706ppm
Zinc 10.0ppm N/a N/a N/a N/a
pH >6 & <9 7.16 7.15 7.18 7.13
TPH N/a <1.0ppm <1.0ppm <1.0ppm <1.0ppm
Benzene 0.01ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
Toluene 0.75ppm <0.002ppm | <0.002ppm | <0.002ppm | <0.002ppm
E. Benzene 0.75ppm <0.002ppm { <0.002ppm | <0.002ppm | <0.002ppm
Total Xylenes 0.62ppm <0.006ppm | <0.006ppm { <0.006ppm [ <0.006ppm

*Red exceeds NM WQCC Ground Water Standards
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Ida Wimberly South Justis Unit Monitor Well Report
January 2, 2001

Arco Permian
Lea County, New Mexico

Appendix B
Analytical Results



‘ ARDI NAL PHONE (815) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

LABO RATOR' ES PHONE (505) 393-2326 - 101 E. MARLAND + HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAX TO: {505) 3974388

Receiving Date: 01/02/01 Sampling Date: 12/30/00
Reporting Date: Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: DA WIMBERLY-ARCO Sample Received By: BC
Project Location: JAL Analyzed By: AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/L) {mgfL) {mg/L) {mg/l) (mSfem) {mgCaCOsfl)
ANALYSIS DATE: 01/04/00| 01/02/01! 01/02/01| 01/02/00 01/03/01 0102101
H5481-1 MW #1 817 335 96 20.17 6189 214
H5481-2 MW #2 2858 472 208 75.02 15210 401
H5481-3 MW #3 2292 343 312 31.14 13623 382
H5481-4 MW #4 2254 300 143 75.54 12648 937
H5481-5 MW #5 529 322 146 711 6833 205
H5481-6 MW #6 12114 2916 910 142 66924 261
H5481-7 MW #7 1521 442 200 24.87 10883 266
Quality Control NR 51 52 4.94 1489 NR
True Value QC NR 50 50 5.00 1413 NR
% Recovery NR 102 104 98.8 105 NR
Relative Percent Difference NR 0 1.9 1.6 0.3 NR
[METHODS: SM3500-Ca-DR500-Mg E| 8049] 120.1] 310.1]
.cr S0, COs HCOs pH TDS
(mg/l) _(mg/)  (mgh) (mg/) (s.u.) (mg/L)
ANALYSIS DATE: 01/02/01 01/03/01/ 01/02/01| 01/02/01 01/03/01 01/04/01
H5481-1 MW #1 1760 327 0 262 7.43 3788
H5481-2 MW #2 5383 . 347 0 489 7.03 8286
H5481-3 MW #3 4451 493 0 466 7.05 8380
H54581-4 MW #4 3623 2B4 0 1143 7.3 7012
H5481.-5 MW #5 2070 331 0 250; . 7.32 4234
H5481-6 MW #6 25671 1088 0 318 6.59 52084
H5481-7 MW #7 3312 323 0 324 7.13 6706
Quality Control 1004 53.19 NR 995 7.01 NR
True Value QC 1000 50.00 NR 1000 7.00 NR
% Recovery 100 106 NR 99.5 100 NR
Relative Percent Difference 7.2 NR 0 0.1
[METHODS: SM4500-C-B| 3754 310.1] 3101 1501 [ 160.1]
M/%/ o1/oi /20 ;
Gayle A. Pgfter, Chemist Date ¢ !

PLEASE NOTE: Liability and Damages. Cardinal's liability and tlient's sxclusive remedy for any claim ansing, whether based in contract or tor, shall ba limited % the amount paid by oliert for anatyses.
All claims, including those Tor negligence and any other cause whatsosver shall be deamed waivad unless mada in writing and received by Cardinal within thirty (30) days atter completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, including. without limitation, business interruptions, 10ss of use, or loss of profits incurred by client, its subsidiaries,
atfiliajebSAAt MsHE afing ou of or related to the perlormance of serviess hereunder by Cardinal, regardiess of whethar such claim is based upon any of the abave-stated reasons of stherwise.



4 ¥ ARD' NAL PHONE (915) 6737001 + 2111 BEECHWOOD - ABILENE, TX 79603

LABO RATOR I ES . PHONE {505} 383-2326 + 101 E. MARLAND +» HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY AND ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO:
Receiving Date: 01/02/01 Sampling Date: 12/30/00
Reporting Date: 01/04/01 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COCL, INTACT
Project Name: NOT GIVEN Sample Received By: BC
Project Location: JAL Analyzed By: JA
ETHYL TOTAL
. BENZENE TOLUENE BENZENE XYLENES
LABNUMBER  SAMPLE ID (ug/l) (ug/L) {ug/L) (ug/L)
ANALYSIS DATE | 01/03/01 | 01/03/01 01/03/01 01/03/01
H5481-1 MW #1 | <200 <2.00 <2.00 <6.00
H5481-2 MW #2 <2.00 <2.00 <2.00 <6.00
H5481-3 MW #3 <2.00 <2.00 <2.00 <6.00
H54814 MW #4 :32.86 <2.00 13.9 <6.00
H5481-5 ’ MW #5 <2.00 <2.00 <2.00 <6.00
H5481-6 MW #6 15.6 <2.00 <2.00 <6.00
H5481-7 MW #7 : <2.00 <2.00 <2.00 <6.00
{Quality Control 916 102 89.8 283
True Value QC 100 100 100 300
% Accuracy 91.8 102 89.8 94.3
Relative Percent Difference 1.8 1.2 2.3 3.2
METHOD: EPA SW 846-8020, 5030, Gas Chromatography
[~ 0/

Date

PLEASE NOTE: Liability and Damages. Cardinal's lability and client's exclusive remedy for any claim arising, whether based in contract or torl, shall be limited o the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemad waived unless made in writing and received by Cardinal within thirty {30) days after completion of the appiicable
servics. |1 no avent shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loas of use, or loss of profits incumed by clisnt, its subsidiaries,
atfiliates or sutcessors arising out of or related 1o the performance of services hersundar by Cardinal, regardiess ol whether such claim is based upon any of the above-stated reasons or otherwise,

H5481LSESIHOBBSBTEXONLY



“ ARDI NAL PHONE {9815) 673-7001 *+ 2111 BEECHWOOD - ABILENE, TX 79603

LABO RATORI ES PHONE (505) 383-2326 - 101 E. MARLAND + HOBBS. NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAX TO: (505) 397-4388

Receiving Date: 01/02/01 Analysis Date: 01/04/00

Reporting Date: 01/05/01 Sampling Date: 12/30/00

Project Number: NOT GIVEN _ Sample Type: GROUNDWATER
Project Name: DA WIMBERLY-ARCO Sample Condition: COOL & INTACT
Project Location: JAL Sample Received By: BC

Anaiyzed By: BC

LAB NUMBER SAMPLE ID TPH
(mg/L)
H5481-1 MW #1 <1.0
H5481-2 MW #2 <1.0:
H5481-3 MW #3 <1.0
H5481-4 MWV #4 <1.0
H5481-5 MW #5 <1.0
H5481-6 MW #6 <1.0
H5481-7 MW #7 <1.0
I |
Quality Control 5.65 |
True Value QC 6.00
% Recovery 94.2 |
| _Relative Percent Difference 8.2 |

METHOD: EPA 600/4-79-020 418.1

/S

Date

PLEE?&%!H§IM Damages. Cardinal's liability and client's exclusive remedy for any claim ariging, whether basad in contract or tort, shall be limited to the amount paid by client for analyses.
Al ciairns, including these for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty {30) days after completion of the applicabie
senvice. in no avent shall Cardinal be liable for incidental or consequential damages, including, without limitation, business internsptions, kss of use, or loss of profits incurred by client, iis subsidiaries,
aitiiates or successors Arising out of of retated to the performance of services hereunder by Cardinal, regardiess of whather such claim is based upon any of the above-stated reasons of otherwise.



CHAIN-OF-CUSTODY AND ANALYSIS REQUEST
ARDINAL LABORATORIES, INC. oAy

2111 Beechwood, Abilene, TX 79603 101 East Marland, Hobbs, NM 88240

Page of

{915) 673-7001 Fax {915) 673-7020 (505) 393-2326 Fax amomv 393-2476

Company Name:  roe—7r ERETO ANALYSIS REQUEST
Project Manager:
[Address: Company:
[City: State: Zip: Attn:
—_u_..o:eu“ - Fax# Address:
__uao?os # Project Owner: Clty:
__u_.o_onn Name: ~ |State: Zip: ~
|profect Location: Tz /. lenones:
Semplor Name: 757 L 66y - A2 [Faxs:
FOR LAB USE ONLY 7 . MATRIX _unmmmm< SAMPLING
o
= x
(%]
Lab ILD. Sampile L.D. gz 1212 (5].].19 g :
| aflcf2(E laigl£ldI8)E S
g =8 [=] 2(4(2(12]|F alrlE
- clx]|5/2]21|5 |8 [c]2 /2|5 PATE | TME
i .
Tl §\ Ay | 12-s0-ad zﬂ
1 Ll Vi /
wl Zz Y
~% | ool S ¢
= Li
5 \\\&N% Y
. ¢ q
AWM w7 - <R, Li+14
e A T T T T I e T BT S N S O W YO S —
armiyase. All clalve inchading those for negigence: and any sther s whatsoever shall be dosmed waived aniees made in wiiling end recelvad ty Cardinel within 30 deys aRer sorpiotion of the applicable 30 dayn past dus at Tha rabe of 24% pér annum frer B eriginal dete of invelos,
watvice. Inno svent shel Sable for incidertad or quontal & Inckuding withold businens stiors, ks of 268, of loss of profits incurred by cierd, i sbaidiadies, and all coats of collections, inchuding stkebey's fees.
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Ida Wimberly South Justis Unit Monitor Well Report
January 2, 2001

Arco Permian

Lea County, New Mexico

Appendix C

Water Analysis Validation



Portrait

Cations and Anions Calculation Check
Sample Name | H5481-1 | H5481-2 | H5481-3 | H5481-4 | H5481-5 | H5481-6 | H5481-7
Well Number . MWI MW?2 MW3 MwW4 MW5 | MW6 | MW7
N Date I"01/02/01 | 01/02/01 | 01/02/01 | 01/02/01 | 01/02/01 | 01/02/01 | 01/02/01
Equivalent
Weight: Lab Cardinal | Cardinal | Cardinal | Cardinal | Cardinal | Cardinal | Cardinal
22.99 Sodium (mg/L) 817 | 2858 2,292 2,254 529 12,114 | 1,521
20.04 Calcium (mg/L) 335 | 472 | 343 | 300 322 2,916 442
12.15 Magnesium (mg/L) 96 | 208 | 312 | 143 146 910 200
39.09 Potassium (mg/L) 202 750 | 311 | 755 | 7110 | 1420 24.9
3545 | Chloride (mg/L) 1,760 5,383 4,451 ' 3,623 2,070 25,671 3,312
48.04 | Sulfate (mg/L) 327 347 493 284 | 331 1,088 323
3000 | Carbonate (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61.01 l Bicarbonate (mg/L) 262 489 466 | 1143 250 3i8 324
50.04 |Alkalinity (mg/L CaCO3)| 214 401 382 937 205 261 266
62.00 Nitrate (mg/L) 0.0 0.0 0.0 0.0 0.0 g 0.0 0.0
' | l
Sum Cations (meq/L) ! 60.7 166.9 143.3 126.7 69.3 751.0 ; 1053
Sum Anions (meq/L) 60.7 | 167.1 143.5 126.8 69.4 752.0 ! 105.5
Percent Difference 0.1 i 0.1 % 0.1 0.0 0.1 0.1 ‘ 0.1
Measured TDS (evap.,
mg/L} I 3,788 9,286 8,380 7,012 4,234 52,084 6,706
" ! TDS (calc. USGS sum,
\ mg/L) 3,484 9,584 8,151 ; 7,242 4232 42,998 5,982
TDS (meas.) / TDS (cale.
‘ USGS) 1.1 1.0 1.0 1.0 1.0 1.2 ) 1.1
TDS (caic. sum, mg/L) | 3,617 9,832 8,388 7,823 4359 | 43,159 | 6,147
Elect. Conductivity o
(umhos/cm) 6,189 15,210 13,923 12,648 6,833 66,924 10,893
TDS (C*0.7, mg/Ly | 4,332 | 10,647 | 9,746 8,854 4,783 | 46,847 | 7,625
TDS (calc. USGS) / ‘ !
Conductivity 0.56 i 0.63 0.59 0.57 0.62 064 | 0.55
|
Test Criteria ]777
Anion Max %
1. Anion-Cation Balance: Sum diff.
0-30 | =02 |
;‘ T3.0-100] =2 | i
] ] 10.0-800] +5 ! E
! E |
2. TDS, Measured to Calculated: 'LO < {measured TDS/calculated TIDS) <12 |
I i
] 1 :
3. TDS (calculated USGS) to EC Ratio: Calculated TDS/conductivity = 0.55 - 0.7
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