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NEW®..XICO ENERGY . ERALS and
NATURAL RESOURCES DEPARTMENT

GARY E. JOHNSON Lori Wrotenbery
Governor Director
Jennifer A. Salisbury Oil Conservation Division
Cabinet Secretary
July 31, 2001
Mr. John Coy
2500 Ave “O”

Eunice, New Mexico 88231

RE: WATER WELL SAMPLE ANALYSES

Dear Mr. Coy:

Enclosed you will find a copy of the laboratory analytical results of the water samples that the New
Mexico Qil Conservation Division (OCD) obtained from your water well in Eunice, New Mexico
on March 20, 2001. The sample analyses did not detect any petroleum hydrocarbon contaminants
in your well water. However, chloride was found to be present in the water at a concentration of 310
mg/l which is slightly in excess of the New Mexico Water Quality Control Commission (WQCC)
drinking water standard of 250 mg/l. This contaminant may be due to oilfield-related contaminants
that the OCD is investigating in the Eunice area. In addition, fluoride was found to be present in the
water at a concentration of 3.2 mg/l which is in excess of the WQCC drinking water standard of 1.6
mg/l. Elevated levels of fluoride are naturally present in ground water in areas of southeastern New
Mexico. Please contact the New Mexico Environment Department if you have questions regarding

fluoride in ground water.

At the time of OCD’s sampling, you stated that the water is not used for drinking water. Since these
constituents are in excess of WQCC standards, the OCD recommends that you do not use this well
as a source of drinking water. The OCD is continuing to work on the investigation of contamination
in the Eunice area and will include the chloride contamination of your well in the site investigations.

Thank you for bringing this to our attention. If you have any questions regarding the laboratory
analyses of your water or the Eunice investigations, please feel free to call me at (505) 476-3491.

Wllham C son
Hydrologist
Environmental Bureau

Enclosure

- xc w/enclosure: Chris Williams, OCD Hobbs District Supervisor
Martyne Kieling, OCD Environmental Bureau

Qil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us
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MMUUMMIRACEANALYSIS, INC UL

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 8003781296 8067941296  FAX 8067941298
155 McCutcheon, Suite H El Paso, Texas 79932 8885883443 915e53503443  FAX 915058594344
E-Mail; lab@traceanalysis.com

Analytical and Quality Control Report

Bill Olson

OCD R Ez—n\ F EVE g} Report Date: April 17,2001
v - 5

1220 5. Saint Francis Dr.

Santa Fe. NM 87504 APD o 2 2001 Order ID Number:  A01032213
Project Number:  John Cox ENVIRONMENTAL RUREAU
Project Nawe: N/A OIL CONSERVATION DiVISICN

Project Location:  Water Well

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitred to Trace-
Analvsis, Ine.

Date Time Date
Sample Description Matrix Taken Taken Recerved
1673506 0103201200 Water 3/20/01 12:00 322701

These results represent onlv the saumples received in the laboratory. The Quality Control Report is generated on a batch
Lasis. Al inforiation contained in this report is for the analyvtical batch{es) in which vour sample(s) were analvzed.

This report consists of a rotal of 15 pages and shall not be reproduced except in its entirety including the chain of cusrody

(COCT. without written approval of TraceAnalvsis. Inc. &/—; ,

Dr. Blair Lettwich. Divecron
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Analytical Report

Sample: 167356 - 0103201200
Analysis: 8260 Analytical Method: S 8260B QC Batch: QC10004 Date Analyzed: 3/25 01

Analyst: JG Preparation Method: E 5030B Prep Batch: PB08593 Date Prepared: 3/25 01
Param Flag Result Units Dilution RDL
Bromochloromethane <1.00 ug/L 1 1
Dichlorodifluoromethane <1.00 ng/L 1 1
Chloromethane (methy! chloride) <1.00 ug/L 1 1
Vinyl Chloride <1.00 ng/L 1 1
Bromomethane (methyl bromide) <1.00 pg/L 1 1
Chloroethane <1.00 ng/L 1 i
Trichlorofluoromethane <1.00 ug/L 1 1
Acetone <10.0 pg/L 1 10
lodomethane (methvl iodide) <1.00 ng/L 1 1
Carbon Disulfide <1.00 ug/L 1 1
Acrvlonitrile <1.00 ug/L 1 1
2-Butanone (MEK) <5.00 ug/L 1 5
{-methyl-2-pentanone (MIBK) <5.00 pe/L 1 5
2-hexanone <5.00 ug/L 1 5
trans 1.4-Dichloro-2-butene <10.0 ug/L 1 10
1.1-Dichloroethene <1.00 pg/L 1 1
Alethylene chloride <5.00 ug/L 1 5
MTBE <1.00 png/L 1 1
trans-1.2-Dichloroethene <1.00 ne/L 1 1
1.1-Dichloroethane <1.00 ng/L 1 1
cis-1.2-Dichloroethene <1.00 pug/L 1 1
2.2-Dichloropropane <1.00 ng/L 1 1
1.2-Dichloroethane (EDC) <1.00 pg/L 1 1
Chloroform <1.00 ng/L 1 L
1.1.1-Trichloroethane <1.00 pg/L 1 1
1.1-Dichloropropene <1.00 ug/L 1 1
Benzene <1.00 pg/L 1 L
Carbon Tetrachloride <1.00 pg/L 1 1
1.2-Dichloropropane <1.00 ug/L 1 L
Trichloroethene (TCE) <1.00 pg/L 1 1
Dibromomethane (methylene bromide) <1.00 pg/L 1 1
Bromodichloromethane <1.00 pg/L 1 L
2-Chloroethyl vinyl ether <5.00 pg/L 1 5
cis-1.3-Dichloropropene <1.00 ug/L 1 1
trans-1,3-Dichloropropene <1.00 png/L 1 i
Toluene - <1.00 ng/L 1 L
1.1.2-Trichloroethane <1.00 ng/L 1 1
1.3-Dichloropropane <1.00 ug/L 1 !
Dibromochloromethane <1.00 ug/L 1 1
1.2-Dibromoethane (EDB) <1.00 ug/L L 1
Tetrachloroethene (PCE) <1.00 pg/L 1 L
Chlorobenzene <1.00 ug/L 1 L
L.1.1.2-Tetrachloroethane <1.00 pg/L 1 1
Ethyvlbenzene <1.00 pg/L 1 1
m.p-Xvlene <1.00 ug/L 1 i
Bromoform <1.00 ug/L 1 1
Styrene <1.00 ug/L 1 1
o-Xvlene <1.00 pe/L 1 1

Continued . ..



Report Date: April 17, 2001
John Cox

@

Order Number: A01032213 _ -~
e

Page Number: 3 of 15
Water Well

... Continued Sample: 167356 Analysis: 8260

Param Flag Result Units Dilution RDL
1.1,2,2-Tetrachloroethane <1.00 ug/L 1 1
2-Chlorotoluene <1.00 ug/L 1 1
1,2.3-Trichloropropane <1.00 ug/L 1 1
Isopropylbenzene <1.00 ug/L 1 1
Bromobenzene <1.00 ug/L 1 1
n-Propylbenzene <1.00 ug/L 1 1
1.3.5-Trimethylbenzene <1.00 ug/L 1 1
tert-Butylbenzene <1.00 ug/L 1 1
1.2,4-Trimethylbenzene <1.00 ug/L 1 1
1,4-Dichlorobenzene (para) <1.00 ug/L 1 1
sec-Butylbenzene <1.00 ug/L 1 1
1.3-Dichlorobenzene <1.00 pg/L 1 1
p-Isopropyltoluene <1.00 ug/L 1 1
4-Chlorotoluene <1.00 ug/L 1 1
1.2-Dichlorobenzene (ortho) <1.00 ug/L 1 1
n-Butyvibenzene <1.00 ug/L 1 1
1.2-Dibromo-3-chloropropane <5.00 ug/L 1 5
1.2.3-Trichlorobenzene <5.00 ug/L 1 5
1.2.4-Trichlorobenzene <5.00 ug/L 1 3
Naphthalene <5.00 ug/L 1 5
Hexachlorobutadiene <5.00 pug/L 1 D)
Spike Percent Recoverv
Surrogate Flag Result Units Dilution Amount Recovery Limirs
Dibromofluoromethane 45.94 ug/L 1 50 91 80 - 120
Toluene-d8 50.72 ug/L 1 50 101 80 - 120
4-Bromofluorobenzene 42.94 ug/L 1 50 85 80 - 120
Sample: 167356 - 0103201200
Analvsis: Alkalinity Analytical Method: E 310.1 QC Batch:  QC10095 Date Analvzed: 3/29/01
Analvst: RS Preparation Method: N/A Prep Batch: PB08682 Date Prepared: 3/29/01
Param Flag Result Units Dilution RDL
Hyvdroxide Alkalinity <1.0 mg/L as CaCo3 1 1
Carbonate Alkalinity <1.0 mg/L as CaCo3 1 |
Bicarbonate Alkalinitv 166 mg/L as CaCo3 1 L
Total Alkalinity 166 mg/L as CaCo3 1 1
Sample: 167356 - 0103201200
Analysis:  Conductivity — Analytical Method: ~ SM 2510B  QC Batch: QC10021 Date Analvzed: 3/27/01
Analyst: JS Preparation Method: N/A Prep Batch: PB08610 Date Prepared: 3/27/01
Param Flag Result Units Dilution RDL
Specific Conductance 1500 uMHOS/cm 1
Sample: 167356 - 0103201200
Analvsis: Hg, Total Analytical Method: E 245.2 QC Batch:  QC09995 Date Analvzed: 3/26/01
Preparation Method: N/A Prep Batch: PBO08585 Date Prepared: 3/22/01

Analyst: SSC
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John Cox N/A Water Well
Param Flag Result Units Dilution RDL
Total Mercury <0.0002 mg/L 1 0.0002

Sample: 167356 - 0103201200

Analvsis:

Analyst: JS

Ion Chromatography (IC) Analytical Method:

E 300.0 QC Batch:

Preparation Method: N/A  Prep Batch:

QC09959 Date Analyzed: 3,22 01
PB08556 Date Prepared: 3/22 Ul

Param Flag Result Units Dilution RDL
CL 310 mg/L 10 0.50
Fluoride 3.2 mg,/L 5 0.20
Nitrate-N t 2.4 mg/L 5 0.20
Sulfate 160 mg/L 5 0.30
Sample: 167356 - 0103201200
Analysis: Salts Analvtical Method: E 200.7 QC Batch:  QC10033 Date Analvzed: 3/27.01
Analyvst: LDB Preparation Method: E 3005 A Prep Batch: PB08572 Date Prepared: 3/27 01
Param Flag Resuls Units Dilution RDL
Dissolved Calcium 122 mg/L 1 5
Dissolved Magnesium 60.5 mg/L 1 5
Dissolved Potassium 9.94 mg/L 1 3
Dissolved Sodinm 111 mg/L 1 5
Sample: 167356 - 0103201200
Aunalvsiss TDS Analveical Method:  E 160.1 QC Batch: QC10043 Date Analyvzed: 372701
Analysu: JS Preparation Method: N/A Prep Batch: PDB08634 Date Prepared: 3/27 Ul
Param Flag Result Units Dilution RDL
Total Dissolved Solids 730 mg/L 2 10
Sample: 167356 - 0103201200
Analvsis: Total Metals  Analvtical Method: 200.7 QC Batch:  QC10220  Date Analyzed:  -4/4701
Analyst: RR Preparation Method: E 3010A  Prep Batch: PB03598  Date Prepared:  3/27 01
Param Flag Result Units Dilution RDL
Total Alnminumn <0.5 mg/L 1 ().54)
Total Arsenic 0.0142 mg/L 1 0.01
Total Bariun 0.0716 mg/L 1 0.01
Total Boron <0.5 mg/L 1 0.50
Total Cadinium <0.002 mg/L 1 0.002
Total Chromnium <0.005 mg/L 1 0.005
Total Cobalt <0.01 mg/L 1 0.01
Total Copper <0.01 mg/L 1 0.01
Total Tron < 0.5 mg/L 1 0.50)
Total Lead <0.01 mg/L 1 0.01
Total Manganese <0.001 mg/L 1 0.001
Total Maolvbdenum 0.007 mg/L 1 0.002
Continued . ..

'Sample out of hold time for NO3.
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John Cox N/A . Water Well
... Continued Sample: 167356 Analysis: Total Metals

Param Flag Result Units Dilution RDL
Total Nickel <0.01 mg/L 1 0.01
Total Selenium 0.0139 mg/L 1 0.0L
Total Silver <0.01 mg/L 1 0.01
Total Zinc <0.01 mg/L 1 0.01
Sample: 167356 - 0103201200

Analvsis:  pH Analvtical Method:  E 150.1 QC Batch:  QC10059 Date Analvzed: 3/22/01
Analvst: RS Preparation Method: N/A Prep Batch: PB08643 Date Prepared: 3/22/01
Param Flag Result Units Dilution RDL
pH 2 7.7 s.u. 1 1

-Sample run out of holding time
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Quality Control Report

Method Blank

Method Blank QCBatch: QC09959

Reporting
Param Flag Results Units Limit
CL <0.5 mg/L 0.50
Fluoride <0.2 mg/L 0.20
Nitrate-N <0.2 mg/L .20
Sulfate <0.5 mg/L 0.50
Method Blank QCBatch: QC09995

Reportine
Param Flag Results Unirs Limir
Total Mereury <0.0002 mg/L 0.0002
NMethod Blank QCBatch: QC10004

Reporting
Param Flag Results Units Limi
Bromochloromethane <1.00 ng/L 1
Dichilorodifluoromethane <1.00 jg/L l
Chloromerhane (merhvl chloride) <1.00 png/L ]
Vinvl Chloride <1.00 pg /L 1
Dromomerhane (ethyl bromide) <1.00 jel L L
Chlorocthane <1.00 je/ L L
TrichiloroHuoromethane <1.00 e/l 1
Acetone <10.0 je/L 1
lodomethane (methyvl iodide) <1.00 jg/L l
Carbon Disulfide <1.00 pe/L l
Acrvlonitrile <1.00 e/l |
2-Buranone (MERK) <5.00 pne/L D
ethivl-2-pentanoue NMIBR <5.00 pg L 5
2-hexauone <5.00 pgs L !
trans Lo -Dichloro-2-burene <10.0 e/l L0
1.1-Dichloroethene <1.00 pg/L 1
Methyvlene chloride <5.00 e/l 7
MTBE <1.00 pg/L 1
trans1.2-Dichloroethiene <1.00 Jie /L i
1.1-Dichloroethane <1.00 pe/ L i
cis-1.2-Dichloroethene <1.00 /L L
2.2-Dichloropropane <1.00 jre/ L l
1.2-Dichlorocethane (EDCH <1.00 pe/L |
Chloroforn <1.00 pg/l l
L.1.1-Trichloroethane <1.00 jtg/L !
. I-Dichloropropene <1.00 1g/L 1
Benzene <1.00 ng/L 1
Carbon Terrachlorvide <1.00 e/l {

Contrnued .
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John Cox N/A Water Well
.. Continued
Reporting

Param Flag Results Units Linu:
1.2-Dichloropropane <1.00 pe/L [
Trichloroethene (TCE) <1.00 png/L L
Dibronomethane (methyvlene bromice) <1.00 ng/L !
Bromodichloromethane <1.00 pg/L 1
2-Chloroethyl viny] ether <5.00 ng/L 3
¢i1s-1.3-Dichloropropene <1.00 ng/L L
trans-1.3-Dichloropropene <1.00 peg/L L
Toluene <1.00 ne/L l
L.1.2-Trichloroethane <1.00 pg/L I
L.3-Dicliloropropane <1.00 peg/L |
Dibromochloromethane <1.00 pg/L 1
L.2-Dibromoethane (EDB) <1.00 jg/L |
Terrachloroethene (PCE) <1.00 ng/L L
Chlorobenzene <1.00 ng/L L
t.1.1.2-Tetrachloroethaue <1.00 pg/ L l
Ethvibenzene <1.00 ng /L 1
t.p-Xvlene <1.00 jtg 'L |
Bromoform <1.00 pe L 1
Stvrene <1.00 ytg 'L 1
0-Nvlene <1.00 jg/ L 1
1.1.2.2-Terrachlorocrhane <1.00 jg, 'L !
2-Chlororoluene <1.00 ngl L i
1.2.3-Trichloropropane <1.00 je L |
sopropylbenzene <1.00 jtg /L 1
Bromobenzene <1.00 pgL i
n-Propylbenzene <1.00 Jte L 1
Lao-Trinerhvibenzene < 1.00 jg L 1
tert-Burvlbenzene <1.00 pe L l
1.2, -Trimethylbenzene <1.00 pgL 1
L. I-Dichlorobenzene {parat <1.00 pg /L ]
see-Burvlbenzene <1.00 ng/L !
L.3-Dichlorobenzene <1.00 pg/L 1
p-Isopropylroluene <1.00 ng/L L
1-Chlorotoluence <1.00 jio, L L
L.2-Dichlorobenzene (orthot <1.00 je 'L 1
n-Burvlbenzene <1.00 pe 'L 1
F.2-Dibromo-3-chloropropane <5.00 pe L 5
{203 Trichlorobenzene <5.00 pe L gl
1.2, - Trichlorobenzene <5.00 jreg L i
Naphthalene <5.00 pg L 5
Hexachloroburadiene <5H.00 jle L 5

Spike Pereent Recovery
Surrogate Flag Result Units Dilution Amonut Recovery Lint-
Dibromotuoromerhane 45.05 pe/L 1 50 90 S0- 120
Tolnene-d3 50.25 ug/L 1 50 100 30 - 120
1-Bromotluorobenzene 12.28 pe/L 1 50 34 S0 - 120
Method Blank QCBarch: QC10021
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John Cox N/A ‘ Water Well
Reporting
Param Flag Results Units Limir
Specific Conductance 7.3 uMHOS/cm
Method Blank QCBatch: QC10033
Reportine
Param Flag Results Units Liir
Dissolved Calcium <5.0 mg/L 5
Dissolved Magnesium <5.0 mg/L 5
Dissolved Potassium <5.0 mg/L 5
Dissolved Sodium <5.0 mg/L 5
Method Blank QCBatch: QC10043
Reporting
Param Flag Results Units Limnit
Total Dissolved Solids <10 mg,/L 10
Method Blank QCBarch: QC10095
Reportine
Parain Flag Results Units Lt
Hydroxide Alkaliniry <1.0 mg/L as CaCo3 1
Carbonare Alkalinity <1.0 mg/L as CaCo3 1
Bicarbonate Alkalinity <4.0 mg/L as CaCo3 L
Total Alkalinity <4.0 mg/L as CaCo3 |
Method Blank QCBarch: QC10220
Reporting
Paraim Flag Results Units Limir
Toral Ahunnnun <0.5 g,/ L (.50
Total Arsenic <0.01 my/ L 0.01
Total Bariun <0.01 mg/L .01
Toral Boron <0.5 myg,/ L (.50
Total Cadmium <0.002 - mg; L 0.012
Toral Chromium <0.005 mg/L (0.005
Total Cobalr <0.01 mg /L 0.01
Total Copper <0.01 mg/L .01
Toral lron < 0.5 g, L .50
Toral Lead <0.01 mg;/ L 0.01
Total Manganese 0.00228 mg/ L 0.001
Total NMolvbdenum <0.002 mg,/L 0.002
Total Nickel <0.01 mg/L 0.l
Total Selenium <0.01 mg/L 0.01
Total Silver <0.01 mg/L 0.01
Total Zinc <0.01 mg/L 0.01
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John Cox . N/A . Warer Well
Quality Control Report
Duplicate Samples
Duplicate QCDBatch: QC10021
Duplicate Sample RPD
Param Flag Result Result Units Dilution RPD Limit
Specific Conductance 1462 1500 pMHOS/em 1 2 1.6
Duplicate QCBatch:  QC10043
Duplicate Sample RPD
Param Flag Result Result Units Dilution RPD it
Toral Dissolved Solids 2714 <10 mg/L L 0 L
Total Dissolved Solids 2714 2700 mg/L 1 0 14
Duplicate QCDBarch: QC10059
Duplicate Sample RPD
Param Flag Result Result Units Dilution RPD Limit
pH 7.8 7.8 .1 1 0 (1.99 )
Duplicate QCBatch: QC10095
Duplicate Samiple RPD
Param Flag Result Result Units Dilution RPD L
Hyvdroxide Alkalinity <1.0 <1.0 mg/L as CaCo3 1 0 T
Carbonate Alkalinity <1.0 <1.0 mg/L as CaCo3 1 0 n
Bicarbonare Alkalinity 22.1 220 mg/L as CaCo3 ! 1 n
Total Alkaliniry 224 220 mg/L as CaCo3 l 1 T
Quality Control Report
Lab Control Spikes and Duplicate Spikes
Laboratory Control Spikes QCBatch: QC0Y959
Spike
LCS LCSD Amount Matrix Y Rec R
Param Result Result Units Dil. Added Result A Rec RPD Linit Limit
CL 1107 11.59 mg/ L 1 12.50 <0.5 92 8] 90 - 110 26)
Sulfate 1174 11.79 mg/l. 1 12.50 <0.5 93 0 90 - 110 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Laboratory Control Spikes QCBatch:  QC09995
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Spike
LCS LCSD Amount Matrix % Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit LLimit
Total Mercury 0.00111 0.00105 mg/L 1 0.001 <0.0002 111 5 34-125 200
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Laboratory Control Spikes QCBatch:  QC10004
Spike
LCS LCSD Amount Matrix 7 Rec RPD
Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
! 1.1-Dichloroethene 102 109 ug/L 1 100 <1.00 102 6 71- 132 20
| Benzene 101 104 ug/L 1 100 <1.00 101 2 81-114 20
| Trichloroethene (TCE) 90 92 ug/L 1 100 <1.00 90 2 79 - 111 20
‘ Toluene 99 102 png/L 1 100 <1.00 99 2 S1- 110 20
‘ Chlorobenzene 96 99 ug/L 1 100 <1.00 96 3 83 - 112 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
LCsS LCSD Spike LCS LCSD Recovery
Surrogate Result Result Units Dilution Anount % Rec % Rec Linits
l Dibromolluoromethane 46.34 46.45 ug/L 1 50 92 92 20 - 120
‘ Toluene-d3 50.16 50.33 jg/L 1 50 100 100 30 - 120
I-Bromofluorobenzene 4175 44.37 ng/L 1 50 39 33 S0 - 120
Laboratory Control Spikes QCBatch:  QC10033
! Spike
| LCS LCSD Amount Matrix % Rec RPD
‘ Param Result Result Units Dil. Added Result % Rec RPD Limit Limit
‘ Dissolved Calcium 1093 1106 mg/L 1 1000 <35.0 109 1 TH- 125 20
‘ Dissolved Magnesium 1055 1074 mg/L 1 1000 <5.0 105 | TH- 125 20
i Dissolved Potassinm 1011 1026 mg/L 1 1000 <3.0 101 1 5= 125 20
i Dissolved Sodinm 1067 1084 mg/L 1 1000 <5.0 106 | TH- 125 20
| g
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Quality Control Report
Matrix Spikes and Duplicate Spikes
Matrix Spikes QCDBatch: QC09959
Spike )
MS ASD Amount Matrix 7 Rec RPD
Parain Result Result Units Dil. Added Result 7 Rec RPD Limit Limit
CL 3 828.65 338.5 mg/L 1 625 94 L 52 - 131 20
CL + 828.65 333.5 mg/L 1 625 240 94 L 52 - 13! 20
Fluoride 131.50 125.33 mg/L 1 125 94 5 20 - 113 20
Nitrate-N 126.-12 127.05 mg/ 1 125 39 () 86 - 11U 20
Sulfate 2115.62 2158.31 mg/L 1 625 37 2 71- 121 20
Sulfate 2145.62 2158.31 mg/L 1 625 1600 37 2 v1- 121 20

31 spiked the
H spiked the

*50 dilution for 167359, but reported the *10 dilution. The correct BEA = 89,
*50 dilution for 167359, but reported the *10 dilution. The correct %EA = 89.
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N/A

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

Matrix Spikes QCBatch: QC09995
Spike
MS ASD Amount Matrix % Rec RIP’D
Param Result Result Units Dil. Added Result % Rec  RPD Limit Linuir
Toral Mereury 0.001040  0.00098  mg/L 1 0.001 <0.0002 104 5 8- 127 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate resulr.
Matrix Spikes QCBatch: QC10033
Spike
NS ASD Amount  Matrix % Rec RPD
Param Result  Result  Units  Dil. Added Result % Rec  RPD Limir Limir
Dissolved Caleinm 1190 1306 mg/L 1 1000 190 100 10 TH- 125 20
Dissolved Maguesimm 1288 1106 mg/L 1 1000 322 96 L1 T5- 125 20
Dissolved Potassinm 1000 1086 mg/L 1 1000 i1.1 95 3 75 - 125 20
Dissolved Sodium 1260 1346 mg/L 1 1000 326 93 3 Th- 125 20
Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result.
Quality Control Report
Continuing Calibration Verification Standards
CCV (1) QCBatch: QC09959
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Daram Flag Uhits Conc. Conc. Recovery Limits Analyzed
Browide me L 2.50 2.27 90 90 - 110 322.0]
CL me L 12.50 11.69 93 90 - 110 322001
Sulfare me L 12.50 11.95 95 90 - 110 o322l
ICV (1) QCBatch: QC09959
CCVs CCVs CCVs Percent
True Found Perceur Recovery Dare
Param Flag Unirs Conc. Conc. Recovery Limits Analvzed
Browide my L 2.50 2.33 93 90 - 110 322 0l
CL me L 12.50 11.57 92 90 - 110 3220
Sulfare my L 12.50 11.81 91 90 - 110 3anor
CCV (1) QCBatcl:  QC09995
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CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Cone. Recovery Limits Analyvzed
Total Mereury mg/L 0.001 0.00098 98 80 - 120 3/26/01
ICV (1) QCBatch: QC09995
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flag Units Conc. Conc. Recovery Limnits Analvzed
Total Mercury mg/L 0.001 0.00106 106 30 - 120 3/26.01
CCV (1) QCBatch:  QC10004
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flag Units Conc. Conc. Recovery Liinits Analvzed
Vinvt Chloride pg/L 100 103 103 80 - 120 3/25, 01
1.1-Dichloroethene ug/L 100 114 114 30 - 120 3/25.01
Chlorotorin ug/L 100 99 99 30 - 120 372501
1.2-Dichloropropane g/L 100 102 102 30 - 120 3/25,01
Toluene ug/L 100 100 100 80 - 120 3/25/01
Chlorobenzene ug/L 100 99 99 30 - 120 3/25,01
Erhyvlbenzene ug/L 100 98 98 30 - 120 3/25 ul
Dibromotuoromethane ug/L 50 45.99 91 30 - 120 3725 Ul
Tolnene-13 pg/L 50 19.96 99 S0 - 120 3/25 01
4-Bromofuorobenzene ng/L 30 48.84 97 30 - 120 3/25.01
CCV (1) QCBatch: QC10021
CCVs CCVs CCVs Poereent
True Found Percent Recovery Date
Paraw Flag Units Conc. Conc. Recovery Limits Aunalvzed
Specific Conducrance #MHOS/em 1413 1370 96 90 - 110 3/270]
ICV (1) QCBatch: QC10021
CCVs CCVs CCVs Percent
True Found Percent Recovery Darte
Parain Flag Units Cone. Conc. Recovery Limits Analvzed
Specific Conductance uMHOS/cm 1413 1387 98 90 - 110 3/27:01
CCV (1) QCBatch: QC10033
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John Cox ‘ N/A ‘ Warer Well
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flag Units Conec. Conc. Recovery Limits Analvzed
Dissolved Calcium mg/L 25 27.1 108 90 - 110 3/27 Ul
Dissolved Magnesium mg/L 25 25.4 101 90 - 110 3/27.01
Dissolved Potassium mg/L 25 23.4 93 90 - 110 3/27:01
Dissolved Sodium mg/L 25 25.0 100 90 - 110 3/27.01
ICV (1) QCBatch:  QC10033
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flag Units Conc. Conec. Recovery Limits Analvzed
Dissolved Calcium mg/L 25 25.8 103 95 - 105 3/27 01
Dissolved Magnesium mg/L 25 25.6 102 95 - 105 3,27 vl
Dissolved Potassium mng/L 25 23.8 95 95 - 105 3.27 ul
Dissolved Sodium mg/L 25 24.9 99 95 - 105 3/20.01
CCV (1) QCBatch:  QC10043
CCVs CCVs CCVs Percent
True Found Percent Recovery Darte
Param Flag Units Conc. Conc. Recovery Limits Analvzed
Total Dissolved Solids mg/L 1000 919 91 90 - 110 3727 Ul
ICV (1) QCBatch:  QC10043
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limirs Analvzed
Total Dissolved Solids mg/L 1000 915 91 90 - 110 372701
CCV (1) QCBatch:  QC10059
CCVs CCVs CCVs Percent
True Found Percent Recovery Dartc
Paraim Flag Units Conc. Conc. Recovery Limits Analvzed
pH s.U. 7 7.1 101 -0.1 s - —0.1 s 372201
ICV (1) QCBatch: QC10059
CCVs CCVs CCVs Percewnt
True Found Percent Recovery Dare
Param Flag Units Conc. Conc. Recovery Limits Analyzed
pH Sl 7 7.1 101 -0.1 s.u. - —0.1 s.u. 3/22:01
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John Cox . N/A Water Well
CCV (1) QCBatch:  QC10095
CCVs CCVs CCVs Percent
True Found Percent Recovery Date
Param Flag Units Conc. Conc. Recovery Limits Analvzed
Hyvdroxide Alkalinity mg/L as CaCo3 0 <1.0 0 90 - 110 3229 ul
Carbonate Alkalinity mg/L as CaCo3 0 228 0 90 - 110 3,29 ul
Bicarbonate Alkalinity mg/L as CaCo3 0 3.0 0 90 - 110 329 0l
Total Alkalinizy mg/L as CaCo3 250 236 94 90 - 110 329 vl
ICV (1) QCBatch:  QC10095
CCVs CCVs CCVs Percent
True Found Percenrt Recovery Date
Para Flag Units Conc. Cone. Recovery: Limits Analvzed
Hydroxide Alkalinicy mg/L as CaCol 0 <1.0 0 90 - 110 3729 0l
Carbouare Alkalinicy mg/ L as CaCo3 0 232 0 90 - 110 329 (1
Bicarbonate Alkaliniry mg/L as CaCo3 0 8.0 0 90 - 110 329 01
Toral Alkaliniey mg/L as CaCo3 250 240 96 90 - 110 329 0l
CCV (1) QCBarch: QC10220
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flay Units Conc. Cone. Recovery Limits Analvzed
Toral Almninum mg/L 0.80 0.806 100 95 - 105 ol
Total Arsenic mg/L 0.40 0.123 105 95 - 105 1401
Total Barium mg/L 0.80 0.75 93 95 - 105 410l
Toral Boron mg/L 0.50 <0.5 0 95 - 105 1, 1ol
Toral Cadiminn mg/L 0.20 0.186 93 95 - 105 Lol
Toral Chrominn mg/L 0.08 0.0752 91 95 - 105 I 1ol
Total Cobalt mg,/ L 0.20 0.19 95 95 - 105 { ol
Toral Copper mg/L 0.10 0.2147 247 95 - 105 Lol
Toral hron mg/L 0.40 0.372 -13 05 - 105 L Lol
Total Lead mg/L 0.10 0.375 93 95 - 105 1o
Total Manganese mg /L 0.20 0.186 91 95 - 105 1ol
Toral Nickel my, L 0.20 0.193 96 95 - 105 Ll
Total Selewinm mg/L 0.40 0.3584 96 95 - 105 1. 1ol
Total Silica mg/L 5 <0.5 0 95 - 105 L)
Toral Silver mg/L 0.10 0.0957 95 095 - 105 1oLl
Toral Zine mg/L 0.20 0.184 92 95 - 105 Lol
ICV (1) QCDBuarch: QC10220
CCVs CCVs CCVs Percent
True Found Percent Recovery Dare
Param Flag Units Conc. Conc. Recovery Limnies Analvzed
Toral Alnminun mg/L 0.80 0.806 100 95 - 105 Lol
Toral Arsenic mg/L 0.40 0,114 103 95 - 105 110l
Total Barium mg/L 0.80 0.785 98 95 - 105 Lol

Clontinuer
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John Cox . N/A ‘ Water Well
... Continued

CCVs CCVs CCVs Percent

True Found Percent Recovery Dare
Paran Flag Units Conc. Conc. Recovery Limits Analvzed
Totral Boron mg/L 0.50 <0.5 0 95 - 105 Llul
Total Cadiniuim mg/L 0.20 0.199 99 95 - 105 1.0 0l
Toral Chromium mg/L 0.08 0.0797 99 95 - 105 110l
Total Cobalt mg/L 0.20 0.197 9% 95 - 105 1.1 0l
Total Copper mg/L 0.10 0.248 248 95 - 103 Lot
Total Iron mg/L 0.40 0.396 -7 95 - 105 4,4 01
Total Lead mg/L 0.40 0.392 98 95 - 105 1.1 01
Toral Manganese me /L 0.20 0.198 97 95 - 105 Lol
Total Nickel mg/L 0.20 0.2 100 95 - 105 1.1 01
Total Seleninm mg/L 0.40 0.399 99 95 - 105 171 0l
Toral Silica mg/L 5 <0.5 0 95 - 105 10l
Total Silver mg/L 0.10 0.0987 98 95 - 105 1001
Total Zine mg /L 0.20 0.202 101 95 - 105 LUl
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Bill Olson
OoCD

1220 S. Szint Francis Dr.

Summary Report

Report Date:

April 17. 2001

Santa Fe. NM 87504 Order ID Number: A01032213
Project Number:  John Cox
Project Naine: N/A
Project Location: Water Well

Date Time Dare
Sawple Description Matrix Taken Taken Received
167350 0103201200 Water 3/20/01 12:00 322 oL

This report consists of a total of 3 page(s) and is intended only as a summary of results for the sample(s) listed above,

Sample: 167356 - 0103201200

Param Flag Result Unirs
8260

Bromochloromethane <1.00 e/ L
Dichlorodifluoromethane <1.00 g/ L
Chloromethane {methyv! chloride) <1.00 ug/L
Vvl Chloride <1.00 pe/L
Bromomethane (methyl bromide) <1.00 gL
Chlorverhane <1.00 gL
Trichlorofluoromethane <1.00 pe /L
Acertone <10.0 pe L
lodomethane {methyl iodide) <1.00 pg 'L
Carbon Disulfide <1.00 je L
Acrvlontrile <1.00 e L
2-Butanone (MEK) <5.00 gL
Lmethiv]-2-pentanone (MIBK) <5.00 wg/L
2-hexanone <5.00 pe/L
trans 1. 1-Dichloro-2-butene <10.0 el
1.1-Dichloroethene <1.00 pe, L
Methvlene chloride <5.00 g/ L
MTBE <1.00 g/ L
trans-1.2-Dichloroethene <1.00 ue/L
1.1-Dichloroethane <1.00 pe L
¢is-1.2-Dichloroethene <1.00 ng/L
2.2-Dichloropropane <1.00 pe il
1.2-Dichlvroethane (EDC) <1.00 je/L
Chloroform <1.00 wg/L
L.1.1-Trichloroethane <1.00 pg/ L
1.1-Dichloropropene <1.00 ng/L
Benzene <1.00 g/ L
Carbon Terrachloride <1.00 g,/ L
L.2-Dichiloropropane <1.00 pg s b
Trichloroethene (TCE) <1.00 ug, L

Continued on next page ...

This is only a summary. Please, refer to the complete report package for qualitsy- control data.
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Water Well

Sample 167356 continued . . .

Param Flag Result U11i/cs
Dibromomethane (methylene bromide) <1.00 ug/L
Bromodichloromethane <1.00 pe/L
2-Chloroethy! vinyl ether <5.00 ug/L
¢is-1,3-Dichloropropene <1.00 ug/L
trans-1.3-Dichloropropene <1.00 ug/L
Toluene <1.00 pg/L
1.1,2-Trichloroethane <1.00 ug/L
1,3-Dichloropropane <1.00 pg/L
Dibromochloromethane <1.00 ;Lg/L
1.2-Dibromoethane (EDB) <1.00 ug//L
Tetrachloroethene (PCE) <1.00 pg/L
Chlorobenzene <1.00 ne/L
1.1,1,2-Tetrachloroethane <1.00 pg/L
Ethvlbenzene <1.00 ng/L
m.p-Xvleue <1.00 ng/L
Bromoforin <1.00 ng/L
Styrene <1.00 pe/L
o-Xylene <1.00 ug/L
1.1.2.2-Tetrachloroethane <1.00 pg/L
2-Chlorotoluene <1.00 ug/L
1.2.3-Trichloropropane <1.00 ng/L
Isopropylbenzene <1.00 ug/L
Bromobenzene <1.00 ug/L
n-Propyibenzene <1.00 pg/L
1.3,5-Trimethyvlbenzene <1.00 ng/L
tert-Butvibenzene <1.00 pg/ L
1.2, 4-Trimethvlbenzene <1.00 ug/L
1.-1-Dichlorobenzene (para) <1.00 g/L
sec-Butvlbenzene <1.00 ug/L
1.3-Dichlorobenzene <1.00 pg/L
p-Isopropvltoluene <1.00 pe/L
1-Chlororoluene <1.00 ue/L
1.2-Dichlorobenzene (ortho) <1.00 ug 'L
n-Butvibenzene <1.00 pe/L
1.2-Dibromo-3-chloropropane <5.00 g/ L
1.2.3-Trichlorobenzene <5.00 gL
1.2, 4-Trichlorobenzene <5.00 1g/L
Naphthalene <5.00 ug/L
Hexachloroburadiene <5.00 pe/L
Alkalinity

Hydroxide Alkalinity <1.0 mg, L as CaCo3
Carbonare Alkalinity <1.0 mg/L as CaCuo3l
Bicarbonare Alkalinity 166 mg/L as CaCa3
Total Alkalinity 166 mg L as CaCo3
Specific Conductance 1500 pMHOS/ ¢
Total Mercury <0.0002 mg, L
Ion Chromatography (IC)

CL 310 mg/L
Fluoride 3.2 mg/ L
Nitrate-N ! 2.4 mg/L

ISample out of hold time for NO3.

Continued on next page ...

This is only a sununary, Please. refer to the complete report package for quality control data.
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John Cox . N/A Water Well

Sample 167356 continued . . .

Param Flag Result Units |
Sulfate 160 mg/L
Salts

Dissolved Calcium 122 mg/L
Dissolved Magnesium 60.5 mg/L
Dissolved Potassium 9.94 mg/L
Dissolved Sodium 111 mg/L
Total Dissolved Solids 730 mg/L
Total Metals

Total Ahuninum <0.5 mg/L
Total Arsenic 0.0142 mg,/L
Total Barimm 0.0716 mg,/ L
Total Boron <0.5 mg/L
Total Cadmium <0.002 mg, L
Total Chromium <0.005 mg,/ L
Total Cobalt <0.01 mg/L
Total Copper <0.01 mg/L
Total Iron < 0.5 mg/L
Total Lead <0.01 mg,/L
Total Manganese <0.001 wmg/L
Total Molvbdenum 0.007 mg/L
Total Nickel <0.01 mg/L
Total Selenium 0.0139 mg/L
Total Silver <0.01 mg/L
Total Zinc <0.01 mg/L
pH 2 v s

BN ) . -
=Sample mn ont of holding time

This is only a swnmary. Please, refer to the complete report package for quality control dara.

R R T e e e



0'O’D 40 BpIS 9SI9ABS UO PAISH SUOIIPUO) Pue sula) 0} Juawsalbe SaNISU0d mm_QEmw JO BRGNS

_ EMS- SISE0 ghgyl

O N
A\A\ mainay u-Ho7 IJ*QQ.. o/ J/O-CC T NQ\ .
o < dwas) aun ] eleq :Agfudieadqe 1# pandooy o) \m& :Aq paysinbuijey
& v L] ~—
TN 7 A ededspeay \
N AR, 1oew| oy :areq :Aq pen@oay win) ereq :Aq paysinbuiiey
AINO 7y 6o0/ :N\?\m %§ /7.
‘SHHVNIY asn av1 :awi 1eq :Aq panieoay U} :91eq *Rq paysmbuljey
\\/ 0o7) _w?m 1% )% N wo.aﬁ. / Qo1) ¢tio/o
/I ootlig 4% 7 V1 oozl ot £all
T r Roc]pdfe | 71 %z M| = 00t/ oz §0 10|25 9/
— £ = Jury — — Z|= i wir |n < #*
THESEEEEEEEEEEEEREEEEREARE B EREHENEEEE (sanev)
> I Sl & o = = A2z x[X|m|m m M TIO 1w |& v} “lm]| 3 m
g M@II ol & Bl | < Sl EI5|E|2|S8|=2 8| i fe! © | 2 =
S - ol ol I P& al3|elg|8|8|x|®|Q ® m > > 30092 @134 #av
2l N el gl 8l 5| |2l 2|5 5]el°3]B|E 3|z
3 BEG 2% 58 [8lel"|2|5 |&|8ls QOHLIN S5
= d)u 3 |« € gl |&l2] || |™|oNndwvs JALLVALISIHd XIHIVIN =2 |l o
o \ @ NS D o »
ERE |0 || i JFrT 57
= 2 WJ 2 ol @ y :ainjeubig Jejdweg :uofeson 109foid
= Rlo el 5 9k 26~ o
M mwrWlx\/ Mv ® \W ‘b :awep 10sloig # yoaloig
2 - m\lfy & (enoqe woly Jua19mp §1)
8 MJ s Cle :0} 9910AU|
a 54 < -
? e 8 uoes !
Mw..d/{.w.\l, m \\Q \\( mﬁ\ :uosiad 10B1U0D
o g Vi
T 1 g = 73, o s g g IS ot
r\ﬁ.\mﬂ ("oN poutepy Ayoads 10 ajpnn) l~ w\v ¢ VN \u N\m“»mm # xmw\m,\ N% r\\( H\ —Vl Q {diz ‘An9 8ang) M. 1$SaIppy
o : ’ - Yp Is V1] wEl NJas / ﬁ\\
1S3N03Y SISATYNY JolE—=UEH (5E5) . R 010 WY g suscius
~ # auoyd . N 0

r NANS @O_O g #aieroav]

£ve-88S (888) 1
Pr61-586 (S16) xed

D

1S3ND3YH SISATVYNY ANV AQOLSNI-40-NIVHO

ebre-685 (G16) 181
8201-2266/ sexa| ‘osed |3
v 81§ ‘ug Aaydiy seLv

U] ‘SISA[euvyaded],

g621-8.€ (008) L
8621-v6. (908) xed
9621-v6.4 (908) 1aL

yey6L sexal ‘yooqgn
6 "9)S '9nudAY UdBpIaqY L0L9

: D~l6‘~|mmmn_

NEEL G



. FINAL GROUNDWAT&R
i - P
DELINEATION REPORI:FUME

EUINCE #2 (NORTH) GAS PLANT
EUNICE, NEW MEXICO

MARCH 2000

RECEIVED
MAR 16 2000

Prepared for ENVIRONMENTAL BUREAU
OIL CONSERVATION DIVISION

— Prepared by
| - Lfighlander Environmensa! Corp.

Gwool




}
i
I

. ’!/"i .
Highlander Environmental Corp.

Midland, Texas |

March 14, 2000

Mr. William C. Olson

New Mexico Oil Conservation Division

2040 South Pacheco

Santa Fe, New Mexico 87505 ' %

Re: Final Groundwater Plume Delineation Report, Texaco Exploration and
Production Inc., Former Eunice #2 (North) Gas Plant, Eunice, New Mexico

Dear Mr. Olson:

Texaco Exploration and Production, Inc. (Texaco) has retained Highlander
Environmental Corp. (Highlander) to investigate the lateral and vertical extent of a
groundwater contaminant plume in the vicinity of its former Eunice #2 (North) Gas Plant
(Site), located near Eunice, New Mexico. The Site is located in the SE/4, NE/4, and
NE/4, SE/4, Section 28, Township 21 South, Range 37 East, Lea County, New Mexico
(Figure 1). The investigations were conducted between January and November 1999.

1.0 BACKGROUND

During August 1996, the New Mexico Oil Conservation Division (NMOCD), as a
condition for renewal of the Site's groundwater Discharge Plan (Number GW-004),
required an initial investigation to evaluate the integrity of process area sumps.
Dissolved benzene was detected above the New Mexico Water Quality Control
Commission NMWQCC) human health standard of 0.01 milligrams per liter (mg/L), in
groundwater from monitoring well MW-1. Dissolved chromium was also observed
above the NMWQCC standard of 0.05 mg/L, in groundwater from the Site's water supply
well (WW-1). A report titled, "Subsurface Environmental Assessment Report, Texaco
Exploration and Production Inc., Eunice # 2 (North) Gas Plant", was prepared by
Highlander, and submitted to the NMOCD in September 1996. Additional investigations
were conducted from March 31 through May 12, 1997, to evaluate potential sources, and
the extent of the dissolved hydrocarbon and chromium. The investigation was detailed in
the report titled, "Final Investigation Report, Texaco Exploration and Production Inc.,

~ Eunice #2 (North) Gas Plant, Lea County, New Mexico, May 1997", which was
submitted to the NMOCD. A subsequent investigation was conducted from August
through December 1998, to further characterize the extent of the groundwater impact. A
report titled, "Addendum Final Investigation Report, Texaco Exploration and Production
Inc., Eunice # 2 (North) Gas Plant, Lea County, New Mexico, January 1998", detailed the
investigation results, and was submitted to the NMOCD.

Following its review of the January 1998 report, the NMOCD requested
additional information, including copies of aerial photographs, groundwater
potentiometric surface maps, and isopleth maps of chloride and total dissolved solids
(TDS) for the upper (shallow) and lower (deep) portions of the aquifer. This information

1910 N. Big Spring o Midland, Texas 79705 ° (915) 682-4559 ° Fax (915) 682-3946
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was submitted to the NMOCD on July 14, 1998. On October 9, 1998, the NMOCD
requested Texaco to prepare a work plan to complete the delineation of the groundwater
contaminant plume.

During a meeting between NMOCD, Texaco and Highlander personnel on
December 1, 1998, it was decided that seven (7) additional monitoring wells would be
necessary to define the remaining groundwater impact. Highlander was requested to
prepare a work plan ("Work Plan for Delineation of Groundwater Contaminant Plume,
Texaco Exploration and Production Inc., Former Eunice #2 (North) Gas Plant, Eunice,
New Mexico"). The work plan was submitted to the NMOCD on December 17, 1998,
and approved on January 13, 1999. The work plan proposed installation of three wells in
the lower portion of the aquifer, east, north and northeast of the Site (MW-20A, MW-
21A and MW-22A), and four wells in the upper portion of the aquifer, east, northeast,
west and south of the Site (MW-11, MW-15, MW-20 and MW-21). The work plan also
included collection of groundwater samples for laboratory analyses, from a representative
number of wells to evaluate current plume conditions. Texaco also proposed installation
of a test (recovery) well near the south-central area of the Site, to assist in future
remediation efforts. The NMOCD correspondence is presented in’Appendix A.

2.0 GROUNDWATER PLUME DELINEATION ACTIVITIES

The seven additional wells were installed from January 5 through 7, 1999, in
accordance with the approved work plan. Groundwater samples were collected from the
new wells (7), nineteen (19) existing monitoring wells, and three (3) water wells on
January 18 through 22, 1999..Disselved chromium was reported at concentrations above
the NMWQCC human health standard in samples from well MW-22A, which was
installed in the lower (deep) portion of the aquifer, and wells MW-11 and MW-15, which
were installed in the upper (shallow) portion of the aquifer.

Base on the laboratory analyses, monitoring well (MW-12) was consequently
installed in the upper portion of the aquifer near the southwest corner of the Site, adjacent
to deep monitoring well MW-12A (February 11, 1999). Three (3) additional shallow
monitoring wells (MW-14, MW-18 and MW-25) were also installed south, southeast and
southwest of the Site (May 6 and 7, 1999). A shallow well (MW-23) and a deep well
(MW-24A) were installed west and north of the Site, respectively (May 16, 1999).
Groundwater samples collected for dissolved chromium analyses indicated that additional
plume delineation was needed in the upper portion of the aquifer west, south and
southwest of the Site. Four (4) shallow wells (MW-26 through MW-29) were installed
from October 27, 1999 through November 11, 1999, to complete the plume delineation.
The additional wells were installed in accordance with the previously approved work
plan, and Highlander (verbal communication) notified the NMOCD prior to installing the
wells. Figure 2 presents a drawing for the Site, and well locations. Table 1 presents a
summary of well drilling and completion details. Appendix B presents geologic and
construction logs for the wells.

Highlander Environmental Corp.

Midland. Texas
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3.0 GROUNDWATER PLUME DELINEATION RESULTS
3.1 Depth-to-Groundwater and Flow Conditions

Measurements of depth-to-groundwater and phase-separated hydrocarbon (PSH)
were collected from all wells on November 16, 1999. The measurements recorded PSH
in monitoring wells MW-5 and MW-6, located adjacent to the sump on the east side of
the Site. The apparent PSH thickness was 0.38 feet (MW-5) and 2.75 feet (MW-6).
The previous PSH thickness measurements from wells MW-5 and MW-6 were 0.47 and
2.78 feet, respectively (December 18, 1997). The November 16, 1999 depth-to-
groundwater and PSH measurements are summarized in Table 1. The measurements
were used to prepare depth-to-groundwater and groundwater potentiometric surface
maps for the upper (shallow) and lower (deep) portions of the aquifer, which are
presented as Figures 3 through 6.

Referring to Figure 3, depth-to-groundwater in the upper portion of the aquifer
generally increases from east to west, across the study area. The depth-to-groundwater
ranged from 38.30 feet below ground surface (BGS) at well MW-18, to 71.91 feet BGS
at well MW-28, on November 16, 1999. The depth-to-groundwater generally coincides
with increases in ground elevation. For example, the difference in ground elevation
between well MW-28 and MW-18 is 32.63 feet. The difference in depth-to-
groundwater between wells MW-28 and MW-18 was 33.61 feet, on November 16,
1999. Figure 4 presents a depth-to-groundwater map for the lower portion of the
aquifer, and indicates -that depth-to-groundwater is generally controlled by pumping
from well WW-1, in the vicinity of the Site. Depth-to-groundwater in the deep portion
of the aquifer ranged from 37.70 feet BGS at well MW-18A, to 64.03 feet BGS at well
WW-1, on November 16, 1999.

The elevation of the shallow groundwater surface ranged from 3379.09 feet
above mean sea level (AMSL) at wells MW-18 and MW-26, to 3374.09 feet AMSL at
well MW-21, on November 16, 1999 (Figure 5). Groundwater flow in the upper
portion of the aquifer was generally from southwest to northeast. However,
groundwater flow southwest of the Site was to the west and southwest, due to an
apparent groundwater divide, located south of the Site. The divide was oriented
southwest to northeast, and located in the vicinity of wells MW-18 and MW-26,
approximately 1,500 to 2,000 feet south of the Site. A trough was also apparent west

-and southwest of the Site. Groundwater west of the trough appeared to flow to the
southeast, and was consistent with the regional groundwater flow direction. The
hydrologic features may be associated with pumping from the plant water well (WW-1),
located on the north side of the Site.

Groundwater flow in the lower portion of the aquifer was generally towards well
WW-1, due to a cone of depression developed from pumping. The elevation of the
potentiometric surface ranged from 3379.26 feet AMSL at well MW-17A, to 3364.75
feet AMSL, at well WW-1, on November 16, 1999.

Highlander Environmental Corp. Midland. Texas
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3.2 Groundwater Sample Results
Groundwater samples were collected from the new monitoring wells (MW-11, MW-15,

MW-20, MW-20A, MW-21, MW-21A and MW-22A), nineteen (19) existing monitoring
wells, and three (3) water wells on January 18 through 22, 1999. Additional groundwater
samples were collected on May 19 and 23, 1999, and November 17 through 22, 1999, to
complete the delineation of the groundwater contaminant plume. The samples were
analyzed for dissolved metals (arsenic, barium, cadmium, chromium, lead, mercury,
selentlum and silver), BTEX, cations (calcium, magnesium, sodium and potassium),
anions (nitrate, chloride, sulfate, fluoride and alkalinity), and TDS, depending on well
location. Trace Analysis, Inc., Lubbock, Texas, performed the analyses, and received the
samples under preservation and chain-of-custody control. Volatile organic compounds,
including BTEX, detected in groundwater samples are presented in Table 2. Table 3
presents a summary of the dissolved metals detected in groundwater samples, and Table 4
presents a summary of the general chemistry parameters, including cations, anions and
TDS. The laboratory reports are presented in Appendix C.

Referring to Table 2, BTEX was only detected, above the test method detection
limits, in groundwater samples from well MW-1 (January 20, 1999 and November 17,
1999). The detected levels of BTEX were well below the NMWQCC human health
standards of 0.01 mg/L (benzene), 0.75 mg/L (toluene), 0.75 mg/L (ethylbenzene) and
0.62 mg/L (xylene).

Dissolved metals detected in the groundwater samples included barium, cadmium,
chromium, mercury, selenium and silver. Barium was reported at 0.13 mg/L in
groundwater from.monitoring well MW-21A (deep), and was below the NMWQCC
standard (1.0 mg/L). Cadmium was reported at 0.01 and 0.02 mg/L in groundwater from
wells MW-8 (shallow) and MW-8A (deep), respectively. The NMWQCC standard for
cadmium is 0.01 mg/L. Mercury was reported in groundwater from MW-18 (shallow) at
0.0067 mg/L, and was above the NMWQCC standard of 0.002 mg/L. The mercury does
not appear to be associated with the Site, since mercury was not detected in the remaining
groundwater samples. Selenium, reported in groundwater from shallow well MW-15
(0.08 mg/L), deep well MW-8A (0.2 mg/L), and the Lord water well (0.11 mg/L),
exceeded the NMWQCC standard of 0.05 mg/L. The selenium does not appear to be
associated with the Site, since it was not detected in the remaining samples. Silver was
reported at 0.17 and 0.19 mg/L in groundwater from wells MW-8 (shallow) and MW-8A
(deep), respectively. The silver concentrations exceed the NMWQCC standard of 0.05
mg/L. Dissolved chromium was detected in shallow groundwater at concentrations from
0.09 mg/L (MW-13) to 6.2 mg/L (MW-11). Chromium was also detected in the deep
groundwater at concentrations from 0.05 mg/L (MW-4A) to 2.9 mg/L. (MW-8A). The
extent of dissolved chromium in the upper (shallow) and lower (deep) portions of the
aquifer are depicted on Figure 7 and Figure 8, respectively.

Figure 7 presents the distribution of dissolved chromium in shallow portion of the
aquifer, and indicates that the plume extends approximately 1,300 feet southwest of the
Site. The distribution of chromium in the shallow portion of the aquifer appears to
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coincide with hydrologic features observed on November 16, 1999. Movement of the
plume southwest of the Site is likely the result of the groundwater divide, influenced
from pumping by wells in the vicinity of the Site. Chromium is concentrated in the
southwest area of the Site.

Figure 8 presents the distribution of dissolved chromium in the deep portion of
the aquifer, and indicates that the plume is generally confined to the Site, except for a
small area southeast of the Site. Pumping from wells southeast of the Site (Lord and
Rowland wells) appears to have caused the plume to migrate southeast. The wells are not
currently in use. Groundwater samples collected from the Rowland well on September
29, 1997, reported 0.16 mg/L of dissolved chromium. The sample collected on January
19, 1999, did not report chromium above the test method detection limit (0.05 mg/L),
indicating that the plume may be retracting toward the Site.

Groundwater quality in the shallow and deep portions of the aquifer was generally
variable across the area, based on the cation and anion analyses of groundwater samples.
Nitrate was detected in groundwater from wells sampled during January and November
1999. The nitrate concentrations in the shallow portion of the aquifer ranged from 3.6
mg/L in wells MW-21, MW-27 and MW-28, to 24 mg/L in well MW-2 (November
1999). Groundwater from wells MW-2 (background), MW-1 and MW-14 reported nitrate
levels above the NMWQCC human health standard (10 mg/L). Nitrate was also reported
at the NMWQCC standard in groundwater from wells MW-8 and MW-11. Nitrate in
groundwater from the deep portion of the aquifer was generally lower, however,
concentrations were reported at or above the NMWQCC standard in samples from wells
MW-8A, WW-1 and the Rowland well. Nitrate is typically associated with agricultural
practices, fertilizers and domestic sanitation systems.

Groundwater from wells MW-8A and MW-9A (deep) exceeded the NMWQCC
domestic water supply standard for sulfate (600 mg/L). Sulfate is typically associated
with naturally occurring isotopes of sulfur, which is present in soil. Sulfate concentrations
were generally higher in the shallow portion of the aquifer, possibly due to leaching from
soil. The sulfate concentrations ranged from 220 mg/L (MW-27) to 1,600 mg/L (MW-8
and MW-11).

Chloride in the shallow portion of the aquifer ranged from 240 mg/L (MW-27) to
3,100 mg/L (MW-15). The NMWQCC standard for chloride in domestic water supplies
is 250 mg/L. Chloride concentrations in the shallow portion of the aquifer are depicted on
Figure 9, and indicates that the highest concentrations occurred in the vicinity of well

“MW-15 (3,100 mg/L), located south of the Site. Well MW-15 is located upgradient of
the Site, and chloride levels decrease toward the Site (downgradient). Well MW-15 is
also located in the vicinity of subsurface pipeline right-of-way, which may be a potential
source 1f leaks have occurred. Groundwater from well MW-1, located near the center of
the Site, reported a chloride concentration of 250 mg/L (November 1999).  Chloride in
the deep portion of the aquifer, depicted on Figure 10, ranged in concentration from 57
mg/L at well MW-13A, to 7,000 mg/L at well MW-21A (January 1999). Well MW-21A
is located approximately 700 feet east-northeast of the Site, in an area of active oil and
gas production. The chloride level reported in groundwater from well WW-1 (900 mg/L)

%@ Highlander Environmental Corp. Midland. Texas




Mr. William C. Olson

March 14, 2000
Page 6

may be due, in part, to the cone of depression extending away from the well. Chloride
was also observed above the NMWQCC domestic water supply standard in groundwater
from well MW-8A, which reported a concentration of 1,000 mg/L. Well MW-8A is
located near the south-central area of the Site. Chloride was also reported above the
NMWQCC domestic water supply standard in samples from the Lord and Rowland
wells, located southeast of the Site. The chloride levels may be due to pumping from the
wells, by creating a cone of depression that would allow contaminants to migrate toward
the wells.

Groundwater samples from the shallow and deep portions of the aquifer reported
TDS concentrations that coincided with the reported chloride values. The NMWQCC
domestic water supply standard for TDS is 1,000 mg/L. The distribution of TDS in the
shallow and deep portions of the aquifer is presented on Figure 11 and Figure 12,
respectively. The highest TDS concentrations in the shallow portion of the aquifer
occurred in the vicinity of well MW-15 (5,900 mg/L), which is hydraulically upgradient
from the Site. The TDS concentrations decrease toward the Site. The NMWQCC
domestic water supply standard was exceeded in samples from background monitoring
well MW-2 (1,400 mg/L), located near the northwest corner of the Site. The TDS
concentration in groundwater from the deep portion of the aquifer was greatest in the
vicinity of MW-21A (9,200 mg/L), located northeast of the Site. The area of elevated
TDS and chloride is likely associated with oil and gas production. Concentrations of TDS
were also noted above the NMWQCC standard in the deep portion of the aquifer near the
south-central area of the Site and southeast of the Site. These results are also consistent
with the distribution of chloride.

3.3  Water Well Search

A search of water wells within a 1-mile of the Site was previously through a
review of the files of the New Mexico State Engineer, and field reconnaissance. The
New Mexico State Engineer's file revealed records for twelve (12) water wells. The
nearest well to the Site was 1dentified approximately 500 feet southeast of the Site (Lord
Water Well). There were no wells identified south and southwest of the Site, within the
area of the shallow chromium plume.

4.0 CONCLUSIONS

L. PSH was only observed in monitoring wells MW-5 and MW-6, at 0.38 and 2.75
feet, respectively, on November 16, 1999. These measurements are consistent
with previous measurements. '

2. The only samples reporting BTEX above test method detection limits were from
well MW-1, on January 20, 1999 and November 17, 1999. The BTEX
concentrations were well below the NMWQCC human health standards of 0.01
mg/L (benzene), 0.75 mg/L (toluene), 0.75 mg/L (ethylbenzene) and 0.62 mg/L
(xylene).
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3.

10.

Barium (0.13 mg/L) was only detected in groundwater from monitoring well
MW-21A (deep), and was below the NMWQCC standard (1.0 mg/L).

Cadmium was reported at 0.01 and 0.02 mg/L in groundwater from wells MW-8
(shallow) and MW-8A (deep), respectively. The NMWQCC standard for
cadmium is 0.01 mg/L.

Mercury was reported in groundwater from well MW-18 (shallow) at 0.0067
mg/L, and was above the NMWQCC standard of 0.002 mg/L. The mercury does
not appear to be associated with the Site.

Selenium was reported in groundwater from shallow well MW-15 (0.08 mg/L),
deep well MW-8A (0.2 mg/L), and the Lord water well (0.11 mg/L). The
NMWQCC standard for selenium (0.05 mg/L) was exceeded, however, it doe not
appear to be associated with the Site.

Silver exceeded the NMWQCC standard (0.05 mg/L) in groundwater from wells
MW-8 (shallow) and MW-8A (deep), respectively. The silver concentrations
were 0.17 (MW-8) and 0.19 mg/L. (MW-8A).

Chromium was reported in samples from the upper (shallow) portion of the
aquifer, at concentrations from 0.09 mg/L (MW-13) to 6.2 mg/L (MW-11). The
vertical and lateral extent of dissolved chromium in the shallow portion of the
aquifer was delineated during the investigation. Dissolved chromium in the
shallow portion of the aquifer extends approximately 1,300 feet southwest of the
Site, and appears coincide with hydrologic features observed on November 16,
1999.

Chromium was reported in samples from the lower (deep) portion of the aquifer,
at concentrations from 0.05 mg/L (MW-4A) to 2.9 mg/L (MW-8A). The extent of
dissolved chromium in the lower (deep) portion of the aquifer was delineated
during the investigation. Dissolved chromium in the lower portion of the aquifer
1s generally confined to the Site, except for a small area that extends southeast of
the Site. Pumping from wells southeast of the Site (Lord and Rowland wells)
appeared to have allowed the plume to migrate southeast. The wells are not
currently in use. Groundwater samples collected from the Rowland well on
September 29, 1997, reported 0.16 mg/L of dissolved chromium. The sample
collected on January 19, 1999, did not report chromium above the test method
detection limit (0.05 mg/L), indicating that the plume may be retracting toward
the Site.

Nitrate in the shallow portion of the aquifer ranged from 3.6 mg/L (MW-21, MW-
27 and MW-28) to 24 mg/L (MW-2). The nitrate levels reported in samples from
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11.

12.

13.

14.

wells MW-2 (background), MW-1 and MW-14 were above the NMWQCC
human health standard (10 mg/L). Nitrate was reported at the NMWQCC standard
in groundwater from wells MW-8 and MW-11. Nitrate in the deep portion of the
aquifer was generally lower, however, concentrations were reported at or above
the NMWQCC standard in samples from MW-8A, WW-1 and the Rowland well.
Nitrate is typically associated with agricultural practices, fertilizers and domestic
sanitation systems. |

Sulfate was reported above the NMWQCC domestic water supply standard (600
mg/L) in groundwater from deep wells MW-8A and MW-9A. Sulfate is typically
associated with naturally occurring isotopes of sulfur, which is present in soil.
Sulfate concentrations were generally higher in the shallow portion of the aquifer,
possibly due to leaching from soil. The sulfate concentrations ranged from 220
mg/L (MW-27) to 1,600 mg/L (MW-8 and MW-11).

Chloride reported in groundwater from the upper portion of the aquifer, ranged
from 240 mg/L (MW-27) to 3,100 mg/L (MW-15). The NMWQCC standard for
domestic water supplies is 250 mg/L. The distribution of chloride indicates that
the highest concentration was in the vicinity of well MW-15 (3,100 mg/L),
located south of the Site. Well MW-15 is located hydraulically upgradient of the
Site, and in the vicinity of a subsurface pipeline right-of-way, which may have
contributed to the impact if leaks have occurred.

Chloride in the lower portion of the aquifer ranged from 57 mg/L (MW-13A), to
7,000 mg/L (MW-21A). Well MW-21A is located approximately 700 feet east-
northeast of the Site, and in an area of active oil and gas production. Chloride
reported in groundwater from well WW-1 (900 mg/L) may be due, in part, to the
cone of depression extending away from the well. Chloride was reported above
the NMWQCC standard in samples from well MW-8A (1,000 mg/L), Lord and
Rowland wells. The chloride levels may be due to southeast migration during
periods of pumping.

Groundwater in the shallow and deep portions of the aquifer reported TDS levels
that coincided with chloride concentrations. The highest TDS concentration in the
shallow portion of the aquifer occurred in the vicinity of well MW-15 (5,900
mg/L), which is hydraulically upgradient from the Site. The TDS concentrations
decrease toward the Site. The NMWQCC domestic water supply standard for
TDS (1,000 mg/L) was exceeded in shallow groundwater from background
monitoring well MW-2 (1,400 mg/L), located near the northwest corner of the
Site. The TDS concentration in groundwater from the deep portion of the aquifer
was greatest in the vicinity of MW-21A (9,200 mg/L), located northeast of the
Site. The area of elevated TDS and chloride is likely associated with oil and gas
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production. Concentrations of TDS were also noted above the NMWQCC
standard in the deep portion of the aquifer near the south-central area of the Site

and southeast of the Site. These results are also consistent with the distribution of
chloride.

15.  Groundwater quality in the shallow and deep groundwater is generally variable
across the area, based on the cation and anion analyses of groundwater samples.

16. No water wells were identified south and southwest of the Site, within the area of
the shallow chromium plume.

The extent of groundwater impact has been defined vertically and laterally,
therefore, no further investigation is required. Please call if you have any questions.

Sincerely,
Highlander Environmental Corp.

Mark J. Larson
Senior Project Manager

Encl.

cc: Robert Patterson, Texaco Exploration and Production Inc.
Chris Williams, NMOCD - Hobbs District

Highlander Environmental Corp.
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Table 4: Summary of General Chemistry Analysis of Groundwater Sampies from Monitor Wells and Water Wells,
Texaco Exploration and Production, Inc., Eunice #2 (North) Gas Plant,
Lea County, New Mexico
Well Sample Potassium { Magnesium | Calcium { Sodium | Chloride | Fluoride | Sulfate | Alkalinity | Nitrate TDS
No. Date {mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (mg/L) (mgiL) (mg/L) (mg/L) {mgiL)
MW-1 4/23/97 - - - - 200 - - . - 2000
1/20/99 9.2 74 238 468 370 37 860 460 EV 2400
11/17/99 12 72 251 421 250 2.6 850 482 12 2200
*MW-1 1/20/99 7.6 63 265 454 350 3.1 820 510 7.1 2200
11/17/99 9 68 149 201 350 29 300 248 5.1 1270
MW-2 4/22/97 - - - - 350 - - - - 1200
1/20/99 8.6 61 135 157 350 31 230 190 8.2 1100
11/17/99 9.7 80 170 183 470 2.6 260 200 24 1400
MW-3 4/22/97 - - - - 430 - - - - 2000
MW-4 4123197 - - - - 290 - - - - 1600
1/21/99 12 49 191 357 310 3.5 450 460 1.9 1600
11/18/99 13 84 296 384 620 2.8 710 366 46 2600
*MW-4 1/21/99 12 49 198 362 320 3.2 450 470 1.9 1600
MW-4A 10/23/97 - - - - 170 - - - - 790
1/21/99 10 40 74 124 240 39 180 180 1.7 830
MW-5 4/22/97 - - - - 800 - . . - 2800
MW-6 4/22/97 - - - - 1500 - - - - 3200
MW-7 8/19/97 - - - - 550 . . . - 2600
1/21/99 13 14 288 530 550 2.8 850 240 4.7 2500
11/18/99 11 94 309 442 520 2.6 1200 240 6.9 2700
MW-7A 10/22/97 - - - . 260 - - - - 1200
1/21/99 12 38 84 174 190 3.7 260 180 1.8 920
MwW-8 1/22/99 20 11 438 633 960 4.4 1500 160 10 3800
11/18/99 22 155 626 685 1100 4.0 1600 164 10 4500
MWwW-8A 10/28/97 - - - - 13 - - - - 3700
1/22/99 22 215 397 630 1000 3.3 1700 130 11 3200
MW-9 1/21/99 13 81 316 257 410 3.6 700 240 5.5 2000
11/18/99 13 110 347 353 490 3.2 1200 278 6.8 2700
MW-9A 10/23/97 - - - - 910 . - . . 3600
1/21/99 21 148 319 542 780 3.0 950 220 7.0 2930
MW-10 9/16/97 - - - - 520 - - - - 2400
1/19/99 17 167 490 460 1100 26 1000 170 7.1 3100
11/18/99 17 192 528 484 1100 3.0 1200 178 6.6 3800
MW-11 1/20/99 31 105 516 600 990 38 1200 300 10 3600
11/18/98 22 158 689 678 1200 5.4 1600 150 10 4800
MW-11A 10/23/97 - - - - 210 - - - - 940
1/20/99 10 47 78 139 170 35 280 160 49 930
MW-12 2/19/99 23 128 465 517 850 5.1 1400 127 9.0 3500
11/18/99 34 134 496 518 820 4.7 1400 122 8.1 4300
*MW-12 11/18/99 15 142 364 412 760 1.6 970 164 9.6 2900
MW-12A 11/4/97 - - - - 74 - - - - 480
MW-13 1214197 - - - - 1100 - - - - 4000
1/19/99 20 146 513 739 1100 2.7 1400 290 6.5 4000
11/18/99 17 142 495 678 1200 2.3 1400 372 5.7 4500
Note: All analysis performed by Trace Analysis, Inc., Lubbock, Texas

. mg/L:
. <

1
2
3.
4

*.

Denotes analyte concentration in milligrams per liter

Denotes analyte concentration below test method detection limit
No Data Available

Denotes duplicate sample



Table 4: {continued) Summary of General Chemistry Analysis of Groundwater Samples from Monitor Wells and Water Wells,
Texaco Exploration and Production, Inc., Eunice #2 (North) Gas Plant,
Lea County, New Mexico
Well Sample Potassium | Magnesium | Calcium | Sodium | Chloride | Fluoride | Sulfate | Alkalinity | Nitrate TDS
No. Date (mg/L) {mg/L) {ma/L) (mg/L) (mg/L) {mgiL) {(mg/L) (mg/L) (mg/L) (mg/L)
MW-13A 10/29/97 - - - - 26 - - - - 520
1/20/99 54 24 43 102 57 4.2 100 210 4.6 530
MW-14 5/19/99 28 125 407 978 1700 - 670 334 9.9 4400
11/18/99 32 98 321 1179. 2000 3.1 760 452 13 4600
MW.-14A 11/4/97 - - - - 97 - - - - 510
MW-15 1/19/99 52 81 265 695 1400 2.4 410 180 6.5 3000
11/17/99 20 201 456 1253 3100 2.6 620 278 6.9 5900
MW-15A 11/4/97 - - - - 230 - - - - 650
1/19/99 14 26 48 140 140 3.8 97 210 4.6 630
MW-16A 1117197 - - - - 210 - - - - 950
MW-17A 11/10/97 - - - - 120 - - - - 570
MW-18 5/19/99 15 60 161 206 420 290 239 5.0 1300
11/17/99 8.7 62 140 189 370 2.9 300 246 5.1 1300
MW-18A 11/Q7/97 - - - - 360 - - - - 1500
1/19/99 12 76 140 196 390 29 450 170 6.0 1400
MW-19A 11/10/97 - - - - 480 - - - - 1500
1/19/99 12 86 156 236 520 3.0 340 200 4.9 1500
*MW-19A 1/19/99 12 89 165 217 500 3.0 330 210 5.0 1500
MW-20 1/19/99 ih 70 165 243 570 27 270 230 45 1680
11/17/99 12 81 166 282 570 2.6 320 250 3.7 1600
MW-20A 1/19/99 11 55 106 122 250 3.1 260 150 5.1 1000
MW-21 1/18/99 14 58 147 776 740 3.1 660 629 44 2700
11/17/99 16 57 142 876 780 2.7 820 666 3.6 3100
MW-21A 1/18/99 107 292 656 2590 7000 2.0 460 130 4.8 9200
MW-22A 1/21/99 49 52 119 206 350 2.8 270 170 2.0 1200
MW-23 6/23/99 16 133 361 638 910 2.8 1300 222 7.6 3500
11/18/99 18 168 435 693 1100 341 1400 222 8.1 4100
MW-24A 6/23/99 71 35 59 95 140 3.7 140 180 3.8 680
MW-25 5/19/98 20 129 342 393 800 - 770 203 6.8 2600
11/18/99 15 141 358 399 760 1.7 940 210 9.5 2800
MW-26 11/17/99 12 86 242 163 500 2.1 420 174 38 1500
MW-27 11/18/99 8.8 44 147 106 240 20 220 180 3.6 960
MW-28 11/18/99 14 69 238 559 1200 2.1 230 188 36 2400
MW-29 11/18/99 7.9 49 159 158 250 24 340 182 7.2 1200
RW-1 2/17/99 18 140 434 644 910 3.2 1400 219 6.9 3600
2/18/99 13 140 415 602 920 3.3 1400 221 6.9 3700
2/18/99 13 142 411 598 1000 3.2 1300 214 7.0 3700
WW-1 6/14/96 12.4 142 268 393 782 2.6 - 340 10.4 -
4/23/97 - - - - 800 - - - - 2600
1/20/99 15 164 294 436 900 3.7 740 320 1 2800
Lord Water Well 9/29/97 - - - - 480 - - - - 2200
1/19/99 18 162 390 502 300 2.7 1300 200 8.9 3100

Note:

All analysis performed by Trace Analysis, Inc., Lubbock, Texas

1.
2.
3.
4.

mg/L:
<

..

Denotes analyte concentration in milligrams per liter

Denotes analyte concentration below test method detection limit
No Data Avaitable

Denotes duplicate sample



Table 4: (continued) Summary of General Chemistry Analysis of Groundwater Samples from Monitor Wells and Water Wells,
Texaco Exploration and Production, inc., Eunice #2 (North) Gas Plant,
Lea County, New Mexico
Well Sampie Potassium | Magnesium | Calcium | Sodium | Chloride | Fluoride | Suifate | Alkalinity Nitrate TDS
No. Date {mg/L) (mg/L) {mg/L) (mg/L) (mg/L) {mgiL) (mg/L) {mg/L) (mg/L) | (mgil)
Roland Water Weill 9/29/97 - - - - 1100 - - - - 2700
1/19/99 14 97 243 392 920 3.7 460 240 10 2300

Note:

All analysis performed by Trace Analysis, Inc., Lubbock, Texas

1. mg/l:
. <t

2
3. -
4

'S

Denotes analyte concentration in milligrams per fiter
Denotes analyte concentration below test method detection limit
No Data Available

Denotes duplicate sample
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Project No: 787
Project: Eunice # 2 (North) Gas Plant
Client: Texaco Exploration and Production inc.

Location: Lea County, New Mexico

Well ID: MW-27

Enclosure: 1 of 1

Engineer: MJL

Ground Surface TAA372 —
iyl Silty Sand Below-Grade Cover and Water-Tight
T 11 5YR 5/6 to 5/8, yellowish red, very fine to 3439.72 Locking Cap
7 fine grained quartz sand, poorly sorted,
i o grained q poorly /] 343672
T Caliche
- 7.5YR 7/3 to 7/4, pink, indurated to
interbedded with fine grained quartz sand,
oorly sorted
Sandstone
7.5YR 7/3 to 7/4, pink, very fine to fine
grained quartz sand, moderately well 4" Sch. 40 PVC Riser (Threaded)
cemented, poorly sorted ’
3411.72 Cement/Bentonite Grout
Silty-Clayey Sand
7.5YR 6/3 to 6/4, light brown, very fine to
fine grained quartz sand, round, poorly to
moderately sorted
Bentonite Chips
8-16 Silica Sand
v ij 4" Sch. 40 PVC Screen, 0.02" Siot
3379.72 — Depth-to-Water: 85.04 Feet BGS
Sand (11/16/99)
5YR 5/6 to 4/6, yellowish red, very fine to =
fine grained quartz sand, round, poorly o 4" Sch. 40 PVC Cap (Threaded)
sorted. 50ft 3372.22
i TD:71.5
80—

Highlander Environmental
1910 N. Big Spring
Midland. Texas 79705
(915) 682-4559

Drilled By: Scarborough Drilling, Inc. Hole Size: 7 7/8"

Drill Method: Rotary (Water) Datum: Mean Sea Level

Drill Date: 27-Oct-898 Sheet: 1 of 1
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Project No: 787
Project: Eunice # 2 (North) Gas Plant

Client: Texaco Exploration and Production inc.

Location: Lea County, New Mexico

Well ID: MW-28

Enclosure: 1 of 1

Engineer: MJL

Ground Surface

Silty-Clayey Sand
5YR 4/6 to 5/8, yellowish red, very fine to
fine grained quartz sand, poorly sorted, soft

\lnterbedded with caliche below 5'

_/

| Silty Sand

- 5YR 5/6 to 5/8; yellowish red, very fine to
fine grained quartz sand, round, poorly
sorted, round

—td D1

3430.02

Caliche

7.5YR 6/4 to 7/4, light brown, to pink,
indurated from 20 to 23, interbedded with
sand below 23, very fine to fine gragined
quartz sand

Silty Sand
7.5YR 6/3 to 6/4, light brown, very fine to
fine grained quartz sand, soft, poorly sorted

3426.02

3399.02

Sandstone

7.5YR 6/3 to 6/4, light brown, very fine to
fine grained quartz sand, moderately well
cemented, poorly to moderately sorted,
round

3380.02

Silty Sand

5YR 5/6 to 6/8, yellowish red to reddish
yellow, very fine to medium grained quartz
sand, poorly sorted, round, soft

3365.02

TD: 8%

i 1 1 &t 1 & 1.1

-
=)
<]
i

Locking Above-Grade Cover and

Cap

4" Sch. 40 PVC Riser (Threaded)

Cement/Bentonite Grout

Bentonite Chips

4" Sch. 40 PVC Screen, 0.02" Slot
8-16 Silica Sand

Depth-to-Water: 71.91 Feet BGS
(11716/99)

4" Sch. 40 PVC Cap (Threaded)

Drilled By: Scarborough Drilling, Inc.
Drill Method: Rotary (Water)

Drill Date: 02-Nov-99

Highlander Environmental
1910 N. Big Spring
Midland. Texas 79705
(915) 682-4559

Hole Size: 7 7/8"

Datum: Mean Sea Level

Sheet: 1 of 1




Project No: 787
Project: Eunice # 2 (North) Gas Plant
Client: Texaco Exploration and Production inc.

Location: Lea County, New Mexico

Well ID: MW-29

Enclosure: 1 of 1

Engineer: MJL

round Surface

Caliche
Fill materiaqgl for pad construction

3439.76

Silty Sand

5YR 5/4 to 5/6, reddish brown to yellowish
red, very fine to fine grained quartz sand,
oorly sorted, round

Silty-Clayey Sand

5YR 6/4 to 6/6, light reddish brown to
reddish yellow, very fine to fine grained
quartz sand, interbedded with clay and thin
caliche units

Sandstone

5YR 7/3 to 7/4, pink, very fine to fine
grained quartz sand, round, moderately
sorted, interbedded with thin caliche units,
moderately hard

Sand

7.5YR 6/4, light reddish brown, very fine to
fine grained quartz sand, poorly sorted,
minor caliche

\\\

Sandstone

5YR 5/4 to 4/4, reddish brown, very fine
grained quartz sand, moderately well sorted
and cemented

L1y

80

3428.76

3414.76

3404.76

3364.76

TD: 80

L.l

L1 1 1

100

Locking Above-Grade Cover and
Cap

4" Sch. 40 PVC Riser (Threaded)

Cement/Bentonite Grout

Bentonite Chips
8-16 Silica Sand

4" Sch. 40 PVC Screen, 0.02" Siot
Depth-to-Water: 66.49' BGS
(11/16/99)

4" Sch. 40 PVC Cap (Threaded)

Drilled By: Scarborough Dirilling, Inc.
Drill Method: Rotary (Water)

Drill Date: 11-Nov-99

Highlander Environmental
1910 N. Big Spring
Midland, Texas 79705
{915) 682-4559

Hole Size: 7 7/8"

Datum: Mean Sea Level

Sheet: 1 of 1
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