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Abrams Gas/Com L1
Groundwater Investigation Report

Geoscience Consultants, Ltd.

1.0 Introduction

On behalf of Public Service Company of New Mexico and Gas Company of New
Mexico (PNM/GCNM), Geoscience Consultants, Ltd. (GCL) has completed the
installation and sampling of five groundwater monitoring wells at the Abrams
Gas/Com L1 well site located in Township 29N, Range 10W, Section 26, near
Bloomfield, New Mexico. Field work commenced at the site on June 21, 1995,
and was completed on June 23, 1995. The monitoring well installations and
sampling activities were completed in accordance with the GCNM Work Plan for
Monitoring Well Installation at the Abrams Gas/Com L1, submitted to the Oil
Conservation Division (OCD) on January 31, 1995. The OCD approved the work
plan in a letter from Mr. William Olson of the OCD to Mr. Denver Beardan,
GCNM, dated February 20, 1995. The approval included the condition that
GCNM would submit a report on the investigation to the OCD by June 2, 1995.

On May 17, 1995, Mr. Beardan sent a written request to OCD for extension of the
time frame for submission of the investigatory report. The basis of the request
resulted from a delay in obtaining a right-of-way access agreement from the
Bureau of Reclamation. The extension was granted by Mr. Olson on July 13,
1995, and specified a report submission of July 31, 1995.

2.0 Site History

GCNM began soil excavation at the Abrams Gas/Com L1 on October

5, 1994, after an initial site assessment conducted by GCNM indicated the
presence of hydrocarbon-contaminated soil. Excavation activities ceased when
groundwater was encountered at 17 feet. A groundwater sample taken from the
bottom of the pit provided a total benzene, toluene, ethylbenzene, and xylenes
(BTEX) concentration of 473 micrograms per liter (nug/L).

In November 1994, On Site Technologies was contracted to perform a soil-vapor
survey to assist with delineation of soil and potential groundwater contamination at
the site. Soil vapor samples were qualitatively analyzed with an organic vapor
meter (OVM) and a photoionization detector (PID).

The highest recorded hydrocarbon vapor concentration was 18 parts per million
(ppm) at two separate locations situated approximately 30 and 80 feet,
respectively, from the GCNM pit in the northwest direction. The soil
contamination appeared to trend parallel to the suspected groundwater gradient.
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Soil excavation resumed in December 1994 at the GCNM pit. Contaminated soil
was removed and stored on site until all soil was transported to an approved
landfarm for final disposal. After soil sampling and laboratory analysis indicated
that TPH/BTEX source removal had occurred, clean soil was imported and the pit
was backfilled.

3.0 Monitoring Well Installation

GCL installed five monitoring wells at the site to determine if and to what extent
groundwater contamination exists. The monitoring well locations were based on
the results of the soil-vapor survey conducted in November 1994. Figure 1 is a
site map showing the actual locations of the installed monitoring wells.

Prior to drilling, GCL obtained a static water level from an existing temporary
monitoring well at the site. The static water level in this well was 19.6 feet below
ground surface (bgs). Mr. Denny Foust of the OCD (Aztec office) stated the static
water level in the area typically fluctuates between 15 and 20 feet bgs. A screen
interval of 14 to 29 feet bgs was selected to accommodate these water table
fluctuations.

The monitoring wells were installed using a hollow-stem auger drilling rig. Total
depth of each of the five monitoring wells was approximately 29 feet bgs. GCL
collected lithologic samples from the drill cutting every 5 feet and recorded the
observations on GCL’s lithologic log forms. Lithologic log forms for these wells
are located in Appendix A.

GCL monitored the site at all times using a combustible gas indicator (CGI) and
an organic vapor meter (OVM). The presence of organic vapors was not detected
in any of soil borings.

Figure 2 provides a typical completion diagram for each monitoring well. The
wells were completed with 2-inch diameter, flush joint, schedule 40 polyvinyl
chloride (PVC) pipe, precleaned and prepackaged by the manufacturer. The well
screen consist of 2-inch, 0.020-inch slotted PVC. The casing and well screen were
installed by connecting individual sections and lowering them into the borehole
through the hollow center of the auger column. A 15-foot well screen with end
cap was placed across the air/water interface to a total depth of 29 feet bgs.
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After the well casing and screen was installed, the auger flights were retrieved in
5-foot intervals. Precleaned and prepackaged 10/20 silica sand was poured down
the auger annulus to fill the void left as each 5-foot flight was removed. This
sand filter pack was brought to a level approximately 2 feet above the top of the
well screen. The well was surged using an 1.7-inch diameter bailer to settle the
gravel pack. The 10/20 silica sand was added to bring the filter pack back up to
approximately 2 feet above the well screen. A 2-foot bentonite pellet seal was
then placed on top of the filter pack to form an impervious barrier and prevent
downward migration of moisture through the wellbore. The bentonite layer was
hydrated with 5 gallons of potable water. The remainder of the well annulus was
grouted up to the ground surface using a Portland cement slurry mixed with 5
percent bentonite. A protective steel casing with locking lid was installed into the
grout with approximately 2 feet below grade and 2 feet above grade. A 2-foot by
2-foot square by 4-inch thick concrete pad was placed around each well. Each
well casing was fitted with a PVC water-tight locking cap.

GCL bailed water from the well to remove gross amounts of clay and silt. The
wells were developed in this manner until the indicator parameters of pH,
temperature, and electrical conductance of water sampled from the well had
stabilized over three consecutive measurements. GCL kept a record of well
installation and development activities in a field notebook. All produced water
and drill cuttings were disposed of on site to grade. The drill cuttings were spread
in the vicinity of the wellpad.

4.0 Monitoring Well Sampling

After completion and development of each monitoring well, GCL allowed the
wells to recover at least 12 hours before collecting groundwater samples. All
sampling was conducted in accordance with Environmental Protection Agency
(EPA) protocol and following strict chain-of-custody procedures. A new,
prepackaged 1-inch diameter disposable polyethylene bailer was used for each well
to prevent cross-contamination between wells during sampling. GCL removed a
minimum of three well casing volumes of water, and measured pH, conductivity,
and temperature periodically until these parameters stabilized. All purged water
from the wells was disposed of on site to grade.

Each monitoring well was sampled for the following parameters:

. EPA Method 8020 (BTEX)
. Major Cations/Anions (various EPA or standard methods)
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. EPA Method 610 (polynuclear aromatic hydrocarbons, or PAHs)

. WQCC Metals (arsenic, barium, cadmium, chromium, lead,
selenium, silver, and mercury (inductively coupled plasma [ICP]
for heavy metals, atomic absorption spectroscopy [AAS] for
mercury and selenium)

Samples were stored on ice in a cooler and hand-delivered via GCL personnel to
Analytica Laboratories located at 807 S. Carlton, Farmington, New Mexico.

5.0 Groundwater Sampling Results

Table 1 provides the groundwater sampling results and the Water Quality Control
Commission (WQCC) standard for each constituent. In each groundwater
monitoring well, the BTEX concentration was below laboratory detection limits.
PAHs were not detected in any well. In MW-3 and MW-4, arsenic (As) and
barium (Ba) concentrations were determined to be above WQCC standards.
Chromium (Cr) levels in MW-1, MW-2, MW-3, and MW-4 were detected above
WQCC standards. Concentrations of lead (Pb) in MW-3 and MW-4 were above
the WQCC standards. Silver (Ag) was also detected in MW-3 and MW-4,
although not above the WQCC standard. See Appendix B for detailed laboratory
analytical results.

6.0 Conclusions and Recommendations

Based on the results obtained from groundwater samples taken from the newly-
installed monitoring wells, there is no current evidence of BTEX contamination at
the Abrams Gas/Com L1 site. As, Ba, Cr, and Pb are present in concentrations
above WQCC standards in MW-3 and MW-4, These two wells are located
downgradient and to the northwest of the former GCNM pit. Cr was also detected
above the WQCC standards in MW-1 (upgradient from the pit), MW-2
(downgradient and to the northeast of the pit), and MW-3 and MW-4. GCL
conducted a limited discussion with OCD-Aztec and a review of the U.S.
Geological Survey (USGS) Open File Report 83-203 titled "Hydrology of Area 60,
Northern Great Plains, and Rocky Mountain Coal Provinces, New Mexico,
Colorado, Utah, and Arizona". Although these two sources indicated there is
evidence of background metals in the region, the concentrations of As, Ba, Cr, and
Pb are anomalously high compared to those background levels. To the best of
PNM/GCNM’s knowledge, no past or present activities have occurred that could
constitute a source of these elevated metals concentrations at the site.
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TABLE 1

WQCC Stds.| Mw-1 MW-2 MW-3 Mw-4 MW-5 | Duplicate MW-1 | Trip Blank

B 0.01 BDL BDL BDL BDL BDL BDL BDL
T 0.75 BDL BDL BDL BDL BDL BDL BDL
E 0.75 BDL BDL BDL BDL BDL BDL BDL
X 0.62 BDL BDL BDL BDL BDL BDL BDL
PAHs 0.3 BDL BDL BDL BDL BDL BDL BDL
As 0.1 0.041 0.04 0.157 0.131 0.012 NA NA
Ba 1 0.53 0.49 24 1.68 0.3 NA NA
Cd 0.01 <0.002 | <0.002 | <0.002 | <0.002 | <0.002 NA NA
Cr 0.05 0.056 0.051 0.169 0.157 0.033 NA NA

Pb 0.05 0.035 0.022 0.173 0.085 0.009 NA NA -
Se 0.05 <0.005 | <0.005 | <0.005 | <0.005 | <0.005 NA NA
Ag 0.05 <0.01 <0.01 0.026 0.013 <0.01 NA NA
Hg 0.002 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA NA
Major Cations 317 268 293 195 268 NA NA
Major Anions 417 534 637 267 657 NA NA

\EXCEL\3078\ABRAMS .XLS: 7/28/95

BDL: Below Detection Limit

NA: Not Analyzed

Notes: Concentrations in mg/l
Bold Indicates Concentrations Above WQCC Standards
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Based upon the results of the investigation, PNM/GCNM recommends the
initiation of quarterly monitoring for BTEX to demonstrate that BTEX
contamination in groundwater is non-existent or below WQCC standards at the
site. PNM/GCNM will perform quarterly monitoring of BTEX and submit a
report of the results as directed by the OCD.

To address the elevated metals concentrations, PNM/GCNM will resample each
monitoring well for the entire suite of WQCC metals, including arsenic, barium,
cadmium, chromium, lead, selenium, silver, and mercury by August 31, 1995.
Resampling for metals will accomplish two purposes: 1) verification of results
obtained during the initial round of sampling (June 1995), and 2) establishment of
baseline metals’ concentrations for future monitoring and/or other investigation
activities. Samples will be split and sent to Analytica Laboratories in Farmington,
New Mexico, and Core Laboratories in Aurora, Colorado for analysis. A duplicate
of one metals sample will also be sent to each laboratory. Based upon the results
of the resampling, PNM/GCNM will make further recommendations regarding the
metals’ issue. A letter report presenting these recommendations and the laboratory
results will be submitted to the OCD within two weeks after receipt of the results.

G\3078\ABRWELL.RPT
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Appendix B

Initial Groundwater Sampling Analytical Results
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ENVIRONMENTAL LABORATORY

Project iD:
Sample ID:
Lab ID:
Sample Matrix:
Preservative:
Condition:

Quality Control:

Reference:

Comments:

PURGEABLE AROMATICS

Gas Company of New Mexico

Abram L1
9506231000
1151

Water

Cool, HCI
Intact

Report Date:
Date Sampled:

Date Received:
Date Analyzed:

Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene "ND 0.50
m,p-Xylenes ND - 1.00
o-Xylene ND 0.50

s

ND - Analyte not detected at the stated detection limit.

Surrogate
Trifluorotoluene

Bromofluorobenzene

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,

Oct. 1984.

MW -1

Percent Recovery
101

96

06/30/95
06/23/95
06/23/95
06/26/95 -

Acceptance Limits
88 - 110%
86 - 115%

\4’ ) ‘AUAA o
- Iy N EE G WE 2N mp TN ER an NS Sy N SN AR I E.

L f— Ulsrase

Analyst Review



{NALYTIC.

Bidoia k]
ENVIRONMENTAL LABORATORY

Polyaromatic Hydrocarbons
EPA Method 8270

Gas Company of New Mexico

LY

Project ID: Abram L1 Report Date: 07/05/95
Sample ID: 9506231000/MW-1 Date Sampled: 06/23/95 .
Lab ID: 1151 Date Received: 06/23/95
Sample Matrix: Water Date Analyzed: 06/29/95
Preservative: HCI
Condition: Intact

Acenaphthene <2.0

Acenaphthylene <2.0

Anthracene <2.0

Benzo(a)anthracene <3.0

Benzo(a)pyrene <4.0

Benzo(b)fluoranthene <4.0

Benzo(k)fluoranthene <4.0

Benzo(ghi)perylene <5.0

Chrysene <3.0

Dibenzo(a,h)anthracene <5.0

Fluoranthene <2.0

Fluorene <3.0

Indeno(1,2,3-cd)pyrene <5.0

Naphthalene <2.0

Phenanthrene <2.0

Pyrene <3.0

Dibenzofuran <2.0

2-Methylnaphthalene <2.0

{
Review
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ENVIRONMENTAL LABORATORY

LYTICA

N
oo s Gt e et

Project ID:
Sample iD:
Laboratory ID:
Sample Matrix:

General Water Quality
Gas Company of New Mexico
Abram L1 Date Reported:
9506231000/MW-1 Date Sampled:
1151 Time Sampled:
Water Date Received:

General

Anions

Cations

Data Validation

Reference

07/13/95
06/23/95

10:00
06/23/95

S.u.

Lab Conductivity @ 25° C......oeevvvevereeceeeeeeeere 1,220 umhos/cm
Total Dissolved Solids @ 180°C........ccccccvecvreeiennenn. 826 mg/L
Total Dissolved Solids (CalC)......ccceveeeeevvveeeeireeenes 763 mg/L
Total Alkalinity as CaCOs.......ccooovrvevecreeeeerecveenee 317 mg/L
Bicarbonate Alkalinity as CaCQOa.....ccoovvevvvevennen. 317 mg/L
Carbonate Alkalinity as CaCOs;......ccoovveveevcerennnns NA mg/L
Hydroxide Alkalinity as CaCQOj.........cccovevveriennnen. NA mg/L
ChIOMde. ..., 11.2 mg/L
Sulfate.. ..o 308 mg/L
Nitrate + Nitrite - N......o.oooiieeee, NA
Nitrate - Nooooo e NA
NIFItE = Nt NA
Total Hardness as CaCOs.......cccccvvreecerieniceeeecvneennen 417 mg/L
CalCiuM..cr et 149 mg/L
MagnESIUM.......ccoviiiieeeet e 10.7 mg/L
Potassitum. ... e eeeaes 5.10 mg/L
SOQIUML..cviici e 88.0 mg/L
Acceptance Level
Cation/Anion Difference..........cccoccececnecvinvienennnen, 3.1 +-5%
TDS (180):TDS(calculated).......... ettt 1.1 1.0-1.2
U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.

tandard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.

oY/
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Client: Gas Company of New Mexico Date Reported: 07/13/95
Project |D: Abram L1 Date Sampled: 06/23/95
Sample ID: 9506231000/MW-1 Time Sampled: 10:00
Laboratory ID: 1151 Date Received: 06/23/95

Trace Metals, Total

ATSEIIC. ...teeivieeiiriireteeeee et et e et e e e vae s baa st sesabesanranee e saeseasaestessseesteensensns 0.041 mg/L
BaiUM ..ottt ettt st eees 0.530 mg/L
CadMIUML ...ttt ettt st et a g s mee s reesne e <0.002 mg/L
CROMIUML ..ttt e s e st e s saesbesbaseesaensavennesennans 0.056 mg/L
LEAA. ..ttt st e eee e srn e e 0.035 mg/L
MEICUNY......uvieeierirerittenr et e e s eeenteeeernternrreseseresatannns <0.001 mg/L
SEIENIUM. ... e e e e e e nanas <0.005 mg/L
SHVE ...t ettt ettt sa e <0.01 mg/L
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysi Water and Wastes, 1983.

Standard Methods For The Examination Of Wa nd Wastewater, 18th ed., 1992.

(A
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ENVIRONMENTAL LABORATORY

Project ID:
Sample ID:
Lab ID:
Sample Matrix:
Preservative:
Condition:

Quality Control:

Reference:

Comments:

PURGEABLE AROMATICS

Gas Company of New Mexico

Abram L1 Report Date: 06/30/95
8506231015 : Date Sampled: 06/23/95
1152 Date Received: 06/23/95
Water ~ Date Analyzed: 06/26/95
Cool, HCI

Intact

Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 1.00
o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.

Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 100 88 - 110%
Bromofluorobenzene 92 86 - 115%

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.

MW -6

nalyst

e

Review




INALYTICA

ENVIFIONMENTAL LABORATORY

PURGEABLE AROMATICS

Gas Company of New Mexico

Project ID: Abram L1 Report Date: 06/30/95
Sample ID: 9506231100 Date Sampled: - 06/23/95 |
Lab ID: 1153 Date Received: 06/23/95
Sample Matrix: Water Date Analyzed: 06/26/95
Preservative: Cool, HCI
Condition; Intact
Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 1.00
o-Xylene ND 0.50
ND - Analyte not detected at the stated detection limit.
Quality Control: Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 102 88 - 110%
Bromofluorobenzene 91 86 - 115%
Reference: Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.
Comments: MW -2
‘Analyst Review
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ENVIRONMENTAL LABORATORY

Polyaromatic Hydrocarbons
EPA Method 8270

Gas Company of New Mexico

Project ID: Abram L1 Report Date: 07/05/95
Sample ID: 9506231100/MW-2 Date Sampled: 06/23/95
Lab ID: 1153 Date Received: 06/23/95
Sample Matrix: Water , Date Analyzed: 06/29/95
Preservative: HCI

Condition: Intact

Acenaphthene <2.0
Acenaphthylene <2.0
Anthracene <2.0
Benzo(a)anthracene <3.0
Benzo(a)pyrene <4.0
Benzo(b)fluoranthene <4.0
Benzo(k)fluoranthene <4.0
Benzo(ghi)perylene <5.0
Chrysene <3.0
Dibenzo(a,h)anthracene <5.0
Fluoranthene <2.0
Fluorene <3.0
Indeno(1,2,3-cd)pyrene <5.0
Naphthalene <2.0
Phenanthrene <2.0
Pyrene <3.0
Dibenzofuran : <2.0
2-Methylnaphthalene <2.0

Dman.

Review




Project ID:
Sample ID:
Laboratory ID:
Sample Matrix:

General Water Quality
Gas Company of New Mexico
Abram L1 Date Reported: 07/13/95
9506231100/MW-2 Date Sampled: 06/23/95
1153 : Time Sampled: 11:00
Water Date Received: 06/23/95

General Lab PH..oooeeeeeee e 74 s.u.
Lab Conductivity @ 25° C............. SOTT 1,510 pmhos/cm
Total Dissolved Solids @ 180°C........cccoevvervecrvruennnen 1,110 mg/L
Total Dissolved Solids (CalC).....cccovvenivieiivcccirnnnnne, 1,000 mg/l
Anions Total Alkalinity as CaCOs.......co.cveucveveeerceereeeeennee 268 mg/L
Bicarbonate Alkalinity as CaCOi;.........ccccceeeenene. 268 mg/L
Carbonate Alkalinity as CaCOas......ccocoovenvvenennnen. NA mg/L
Hydroxide Alkalinity as CaCOs........ccoovvrveeveeenenn. NA mg/L
ChIOMIde.....cceieeeiecceeeece e 6.25 mg/L
SUAtE. .. 533 mg/L
Nitrate + Nitrite - No.....covvrniiiirereecee, NA
Nitrate - No.ooooe e, NA
Nitrite = Nuoooorreee e NA
Cations Total Hardness as CaCOa.......ccceeevvceeeeinieecieennens 534 mg/L
CalCiumi. ..ottt 167 mg/L
MagnesiUm.......coocceervieeniieecrene e e s 28.6 mg/L
Potassium.......cccoveciiiiviiicceeee e 4.50 mg/L
SOTIUM. e eeeeses s eeeeseeeeeeee 100 mg/L
Data Validation Acceptance Level
Cation/Anion Difference..........ccccovevevvevnicccercnene. 478 +H-5%
TDS (180):TDS(calculated).........cccvvveeereiccieeenne. 1.1 1.0-1.2
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.

ndard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.

Review




Client: Gas Campany of New Mexico Date Reported: 07/13/95
Sample ID: 9506231100/MW-2 Date Sampled: 06/23/95
Laboratory ID: 1153 Time Sampled: 11:00
Sample Matrix:  Water Date Received: 06/23/95

ATSBNIC. ... e e ae s s sre s ae e seneenraee 0.040 mg/L
BaIAUML ..ottt st r e st 0.490 mg/L
CaAMIUML ..ottt et et et et st e e e e e eneens <0.002 mg/L
CRIOMIUML.ccei ettt a e et esrae bt e sanesaraes 0.051 mg/L
LEAM..... . ettt et et e narean 0.022 mg/L
VIBICUIY .ttt s e s e e e e s b e s e e ene saesas st e e beaseesnteeasens <0.001 mg/L
SBIBNIUML ...ttt erree e s ettt e b s enrea s <0.005 mg/L

l SV ..ttt et sreae et e reereeteenreena s <0.01 mg/L

Reference U.S.E.P.A. 600/4-79-020, Methods hemical Analysis of Water and Wastes, 1983.
S ard Methods For The Examination Of Water And Wastewater, 18th ed., 1992. '

Lo J 12—
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Project ID:
Sample ID:
Lab ID:
Sample Matrix:
Preservative:
Condition:

Quality Control:

Reference:

Comments:

Analyst

PURGEABLE AROMATICS

Gas Company of New Mexico

Abram L1 Report Date: 06/30/95
9506231130 Date Sampled: 06/23/95
1154 Date Received: 06/23/95
Water Date Analyzed: 06/26/95
Cool, HCI

intact

Benzene ND 0.50

Toluene ND 0.50

Ethylbenzene ND 0.50

m,p-Xylenes ND 1.00

o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.
Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 99 88 - 110%
Bromofluorobenzene a3 86 - 115%
Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.
MW -3
Review




07/20/95 13:17

Project ID:
Sample ID:
Lab ID:

Sample Matrix:

Preservative:
Condition:

505 326 2486 ANALYTICA

Polyaromatic Hydrocarbons

idoo1

EPA Method 8270
Gag Company of New MeXxico
Abram L1 Report Date: 07/05/95
8506231130/MW-3 Date Sampled: 06/23/95
1154 Date Received: 06/23/95
Water Date Analyzed: 06/28/95
HCI
Intact
wkfﬁﬁ:ﬂ‘b%l' ‘fh“ ”: hl N}?}?( “,{‘.{w l"“"‘" mh,{gﬂéﬂw k!‘ ‘_,r ” )' ;”ﬁufb(-\,lh ,ﬂ""‘" ;nii%ﬁi}m:,'"\.: wy
ity ,ﬁ%’"ﬂ@? %’tfm.mif»«‘f"'m .,,J‘i*"’?"" Q%ﬁ g;! wﬁ?ﬁmﬁ’( N,
Acenaphthene - <2.0
Acenaphthylene <2.0
Anthracene <2.0
Benzo(a)anthracene <3.0
Benzo(a)pyrene <4.0
Benzo(b)fluoranthene <4.0
Benzo(k)fluoranthene <4.0
Benzo{ghi)perylene <5.0
Chrysene <3.0
Dibenzo(a,h)anthracene <5.0
Fluoranthene <20
Fluorene <3.0
Indeno(1,2,3-cd)pyrene <5.0
Naphthalene <2.0
Phenanthrene <20
Pyrene <3.0
Dibenzofuran <2.0
2-Methylnaphthalene <2.0
Review




e
ENVIRONMENTAL LABORATORY

General Water Quality
Gas Company of New Mexico
Project ID: Abram L1 Date Reported: 07/13/95
Sample ID: 9506231130/MW-3 ‘ Date Sampled: 06/23/95
Laboratory ID: 1154 Time Sampled: 11:30
Sample Matrix:  Intact Date Received: 06/23/95

General . s.u.
Lab Conductivity @ 25° C.....cocovvivreriercrecevrenennn. 1,510 pmhos/cm
Total Dissolved Solids @ 180°C..........ccovmvicervcecnenne 1,130 mg/L
Total Dissolved Solids (Calc).........ccoeeevveeeccvveererennne. 935 mg/L
Anions Total Alkalinity as CaCOj........evevereeeeerrerereeerernann. 293 mg/L
Bicarbonate Alkalinity as CaCOs;...........ccoccveneeee. 293 mg/L
Carbonate Alkalinity as CaCOs........cccoeovvevennne. NA mg/L
Hydroxide Alkalinity as CaCOs;.......ccovvvveeveeennennn, NA mg/L
Chlofide. ..o 6.25 mg/L
Sulfate.....ooiiiee e 440 mg/L
Nitrate +.Nitrite - N.......oovveiiccrreree e NA
Nitrate - N..ooooeere e NA
Nitrite - N NA
Cations Total Hardness as CaCOs.......ccovvcveciieeceiieveieereeeas 637 mg/L
CalCiUM..c.iiiiieiiierrrer et sre s e ne s 234 mg/L
MagnesiUmM. ..o e 131 mg/L
POtasSiUM......ccccuvieiiriieiere et 4.55 mg/L
Sodium........... e 62.0 mg/L
Data Validation Acceptance Level
Cation/Anion Difference.........ccccccecmvenvieecererriennneane, 1.16 +-5%
TDS (180):TDS(calculated)........ccovvveereeecraerernee, 1.2 1.0-1.2
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.

Standard Methods For The Examination Of Water And \Wastewater, 18th ed., 1992.

D —
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Client:

Sample ID:
Laboratory 1D:
Sample Matrix;

Gas Company of New Mexico Date Reported: 07/13/95
9506231130/MW-3 Date Sampled: 06/23/95
1154 Time Sampled: 11:30
Water ‘ Date Received: 06/23/95

ATSENIC. ...ttt ettt ettt e s e st e st e s bt e e st an e b e emsenees 0.157 mg/L
BariUmM. ..ottt et e e st e et e rne e seneeeanes 2.40 mg/L
CadMIUML..curiiiie ittt see st s e et e a e sap e s eeaees <0.002 mg/L
CRFOMIUML ..ottt ettt e et saas s 0.169 mg/L
LBAG. . ittt e e s e r e e ra e s rneenee 0.173 mg/L
MEFCUNY .eeer e eeree ettt et et e sar et neee e <0.001 mg/L
SEIBNIUM. ..ottt e ee e ebasebee s e s <0.005 mg/L
SHIVET ..ttt sttt et ae e st nane s 0.026 mg/L
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.
Standard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.
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ENVIRONMENTAL LABORATO

Project ID:
Sample ID:
Lab ID:
Sample Matrix:
Preservative:
Condition:

Quality Control:

Reference:

Comments:

PURGEABLE AROMATICS

Gas Company of New Mexico

Abram L1 Report Date: 06/30/95
9506231200 Date Sampled: 06/23/95
1155 Date Received: 06/23/95
Water ' Date Analyzed: 06/26/95
Cool, HCI

Intact

Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 1.00
o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.

Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene o8 88 - 110%
Bromofluorobenzene 93 A 86 - 115%

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.

MW - 4

i [HE— Loseros_

Analyst

Review




INALYTICA

ENVIRONMENTAL LABORATORY

Polyaromatic Hydrocarbons
EPA Method 8270

Gas Company of New Mexico

Project ID: Abram L1 Report Date: 07/05/95
Sample ID: 9506231200/MW-4 . Date Sampled: 06/23/95
Lab ID: 1155 Date Received: 06/23/95
Sample Matrix: Water Date Analyzed: 06/29/95
Preservative: HCI

Condition: Intact

Acenaphthene <2.0
Acenaphthylene <2.0
Anthracene <2.0
Benzo(a)anthracene <3.0
Benzo(a)pyrene <4.0
Benzo(b)fluoranthene <4.0
Benzo(k)fluoranthene <4.0
Benzo(ghi)perylene <5.0
Chrysene <3.0
Dibenzo(a,h)anthracene <5.0
Fluoranthene <2.0
Fluorene <3.0
Indeno(1,2,3-cd)pyrene <5.0
Naphthalene <2.0
Phenanthrene <2.0
Pyrene <3.0
Dibenzofuran <20
2-Methylnaphthalene <2.0

Review
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ENVIRONMENTAL LABORATORY

General Water Quality
Gas Company of New Mexico
Project ID: Abram L1 Date Reported: 07/13/95
Sample ID: 9506231200/MW-4 Date Sampled: 06/23/95
Laboratory ID: 1155 Time Sampied: 12:00
Sample Matrix: Water Date Received: 06/23/95

General 7.4 s.u.
Lab Conductivity @ 25° C.....cooovveeveectecieiieen, 962 umhos/cm
Total Dissolved Solids @ 180°C..........ccceceeveevnnnne. 505 mg/L
Total Dissolved Solids (Calc).......cccceeveeerviiicenrrennen. 467 mg/L
Anions Total Alkalinity @as CaCOs.......c.oevvvveveeeciiecceeereinea, 195 mg/L
Bicarbonate Alkalinity as CaCOa...........ccceeeunnnnne. 195 mg/L
Carbonate Alkalinity as CaCO;.......ccccoecvvvenrnennee. NA mg/L
Hydroxide Alkalinity as CaCOy..cccvveeeenrviininne. NA mg/L
ChIOride.....c.eeeeeeeee e 6.25 mg/L
Sulfate......ccoivieeer e 180 mg/L
Nitrate + Nitrite - N........cccoooiiicceieeees NA
Nitrate - N..oorrreeer e NA
Nitrite = N..ooreeeeeeeeeee e, NA
Cations Total Hardness as CaCO;......cccocceevvvereriiiecceecenannne 267 mg/L
CalCiUM... ..o 105 mg/L
Magnesium......c.covieeccriirer e 1.07 mg/L
Potassilim..........ccovevineiniinreeneeee e 4.20 mg/L
£ Yoo 1113 o FOU USROS 53.0 mg/L
Data Validation Acceptance Level
Cation/Anion Difference...........cccccevvceeiiicicecvennnns 0.53 +-2%
TDS (180):TDS(calculated)..........ccccovvrerniriceriiennns 1.1 1.0-1.2
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.

Standard Methods For The Examination Of Water And Waste r, 18th ed., 1992.

Review




Client: Gas Company of New Mexico Date Reported: 07/13/95
Sample ID: 9506231200/MW-4 Date Sampled: 06/23/95
Laboratory ID: 1155 Time Sampled: 12:00
Sample Matrix: Water . Date Received: 06/23/95

ATSENIC.....coi ettt ecee st st r s s ste e st e s e e sre e e et e e e e e e ateeneean 0.131 mg/L
BAMIUM. .....oovcooorveeseeeseesese s sssssssseesssssssssssessssesssseessssesssssesssssessseeneeeee 1.68 mg/L
CadMIUM.. .ot e re st e sbe s e s st s srs e s arbeesbeessnesssessnens <0.002 mg/L
CRIOMIUML ...ttt ar e see et e s e e e e sesesvasnasrar s 0.157 mg/L
LEA... .. et eees s s s s e ereeeneresens 0.085 mg/L
MEFCUNY ..ottt e st s e st s eae e s resr e beenesssereeabenteees <0.001 mg/L
SEIENIUM. .....evieeeieeetiri ettt s e st eesa e s ts et e s eas e besrneenseerssansean <0.005 mg/L
SHVE ..ttt stt s ba s b st er e e ra e sa e e nnen 0.013 mg/L
Reference U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.
Standard Methods For The Examination Of W water, 18th ed., 1992.
' Review




ENVIRONMENTAL LABORATORY

Project ID:
Sample ID:;
Lab ID:
Sample Matrix:
Preservative:
Condition:

Quality Control:

Reference:

Comments:

Analyst

PURGEABLE AROMATICS

Gas Company of New Mexico

Abram L1 Report Date: 06/30/95
9506231230 Date Sampled: 06/23/95
1156 Date Received: 06/23/95
Water Date Analyzed: 06/26/95
Cool, HCI
Intact
Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 1.00
o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.
Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 95 88 - 110%
Bromofluorobenzene 91 86 - 115%

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.
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IN

ENVIRONMENTAL LABORATORY

LYTICA

Project ID:
Sample ID:
Lab ID:
Sample Matrix:
Preservative:
Condition:

Polyaromatic Hydrocarbons
EPA Method 8270

Gas Company of New Mexico

Abram L1 Report Date:
9506231230/MW-5 Date Sampled:
1156 Date Received:
Water Date Analyzed:
HCI

Intact

Acenaphthene <2.0
Acenaphthylene <2.0
Anthracene <2.0
Benzo(a)anthracene <3.0
Benzo(a)pyrene <4.0
Benzo(b)fluoranthene <4.0
Benzo(k)fluoranthene <4.0
Benzo(ghi)perylene <5.0
Chrysene <3.0
Dibenzo(a,h)anthracene <5.0
Fluoranthene <2.0
Fluorene <3.0
indeno(1,2,3-cd)pyrene <5.0
Naphthalene ' <2.0
Phenanthrene <2.0
Pyrene <3.0
Dibenzofuran <2.0
2-Methylnaphthalene <2.0

07/05/95
06/23/95
06/23/95
06/29/95

LG heman.

Review




Project ID:
Sample 1D:
Laboratory ID:
Sample Matrix:

General Water Quality
Gas Company of New Mexico
Abram L1 Date Reported: 07/13/95
9506231230/MW-5 Date Sampled: 06/23/95
1156 Time Sampled: 12:30
Water Date Received: 06/23/95

Anions

Cations

Data Validation

Reference

Lab pH.. s.u.
Lab Conductivity @ 25° C.......ccovrrrrrirerr e 1,810 umhos/cm
Total Dissolved Solids @ 180°C.......c..cccoeieeeeeenenn. 1,330 mg/L
Total Dissolved Solids (Calc).........ccccveeevvvieeceeeen, 1,120 mg/L
Total Alkalinity s CaCOs......ccovvvvevivienirecciecrieiiens 268 mg/L
Bicarbonate Alkalinity as CaCO;.......cccccccvvevvneen. 268 mg/L
Carbonate Alkalinity as CaCOg.........ccocvvevivnnvinnnn. NA mg/L
Hydroxide Alkalinity as CaCO;............cccueeenneneee. NA mg/L
Chloride......cocovvvieeeeeeeeie e 38.7 mg/L
Sulfate......oocecceee e 580 mg/L
Nitrate + Nitrite - N........coooeeiinniieee, NA
Nitrate - N...ooreeecee e, NA
Nitrite - Noooooioieee e NA
Total Hardness as CaCOs.....cccuveevveervieeereeeicieeiens 657 mg/L
CalCiUM. i 220 mg/L
Magnesium........coccevieierieieececee e 26.2 mg/L
Potassitm.......co.oeovimei e 7.30 mg/L
SOUIUM.....oneereriercrreerenisene s - 90.0 mg/L
Acceptance Level
Cation/Anion Difference..........cccccovvveiveceecee e 3.64 +/-5%
TDS (180):TDS(calculated).........c..cvevvevvrieiennee. 1.2 1.0-1.2
U.S.E.P.A. 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, 1983.

Standard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.

e A —
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Client:

Sample ID:
Laboratory ID:
Sample Matrix:

Gas Company of New Mexico
9506231230/MW-5

1156

Water

Reference

U
S

.S.E.P.A. 600/4-79-020,

andard Methods For The Exami

Date Reported:
Date Sampled:
Time Sampled:
Date Received:

07/13/95
06/23/95

12:30
06/23/95

.................................................................................................... 0.012
..................................................................................................... 0.30
.............................................................................................. <0.002
............................................................................................... 0.033
........................................ 0.009
................................................................................................... <0.001
................................................................................................. <0.005
....................................................................................................... <0.01

Methods for Chemical Analysis of Water and W.

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

"mg/L

mg/L
mg/L

, 1983.

tion Of Water And Wastewater, 18th ed., 1992.
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PURGEABLE AROMATICS

Gas Company of New Mexico

Project ID: Abram L1 Report Date: 06/30/95
Sample ID: Trip Date Sampled: 06/23/95
Lab ID: 1157 Date Received: 06/23/95
Sample Matrix: Water Date Analyzed: 06/26/95
Preservative: Cool, HCI

Condition: Intact

Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 1.00
o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.

Quality Control:  Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 100 88 - 110%
Bromofluorobenzene 92 86 - 115%

Reference: Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.

Comments: Trip Blank

Analyst

Review
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Sample Matrix:
Lab ID;

Quality Control:

Reference:

Comments:

Analyst

PURGEABLE AROMATICS
Quality Control Report

Method Blank Analysis

Water Report Date: 06/30/95
MB34876 Date Analyzed: 06/26/95

Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene 'ND 0.50
m,p-Xylenes ND 1.00
|o-Xylene ND 0.50

ND - Analyte not detected at the stated detection limit.

Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 98 88 - 110%
Bromofluorobenzene 91 86 - 115%

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,
Oct. 1984.

 Waeag
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Lab ID:
Sample Matrix:
Preservative:
Condition:

1151Spk
Water
Cool, HCI
Intact -

Purgeable Aromatics

Matrix Spike Analysis

Report Date: 06/30/95
Date Sampled: 06/23/95
Date Received: 06/23/95
Date Analyzed: 06/26/95

Benzene 10 ND 10.2 101% 39 -150
Toluene 10 0.22 10.2 99% 46 - 148
Ethylbenzene 10 ND 10.2 102% 32 -160
m,p-Xylenes 20 ND 20.3 101% NE
o-Xylene 10 ND 10.0 100% NE

Quality Control:

Reference:

Comments:

ND - Analyte not detected at the stated detection limit.
NA - Not applicable or not calculated.
NE - Spike acceptance range not established by the EPA.

Surrogate Percent Recovery
Trifluorotoluene 103
Bromofluorobenzene 103

Acceptance Limits

88 - 110%
86 - 115%

Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209, Oct. 1984.

Qe P2 ——

Analyst
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Review




VOLATILE AROMATIC HYDROCARBONS

Matrix Spike Duplicate Analysis

Lab ID: 1151Spkdup Report Date: 06/30/95
Sample Matrix: Water Date Sampled: 06/23/95
Preservative: Cool, HCI Date Received: 06/23/95
Condition: Intact Date Analyzed: 06/26/95

Benzene 10 101% 91% 776 -115
Toluene 10 99% 89% 76.2-112
Ethylbenzene 10 , 102% 93% 63.3-131
m,p-Xylenes 20 101% 91% NE
o-Xylene 10 100% 91% NE

ND - Analyte not detected at the stated detection limit.
NA - Not applicable or not calculated.
NE - Spike acceptance range not established by the EPA.

Quality Control:  Surrogate Percent Recovery Acceptance Limits
Trifluorotoluene 88 88 - 110%
Bromofluorobenzene 90 86 - 115%

Reference: Method 602.2, Purgeable Aromatics; Federal Register, Vol. 49, No. 209,

Oct. 1984.

Comments:

O

Analyst Review




Report Date:

Reference:

Comments:

General Water Quality
Quality Control Report

Gas Company of New Mexico

07/13/95

Laboratory pH 9.0 8.9-9.3 S.u.
Conductivity 1141 940-1270 pmhos/cm
Total Dissolved Solids 910 715-929 mg/L
Total Alkalinity 146 130-188 mg/L
Chloride 135 131-151 mg/L
Sulfate 107 106-140 mg/L
Total Hardness 397 370-490 mg/L
Calcium 110 96.3-128 mg/L
Magnesium NA NA mg/L
Potassium 109 96.9-131 mg/L
Sodium _ 148 134-182 mg/L

U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983.
Standard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.

G l2—
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General Water Quality
Quality Control Report

Gas Company of New Mexico

Report Date: 07/13/95

[Arsenic 10.2
Barium 2.00
Cadmium 2.07
Chromium 0.414
Lead 10.7
Mercury 7.34
Selenium 10.6
Silver 0.199

9.0-11.0
1.80-2.20
1.80-2.20
0.347-0.425
9.0-11.0
3.97-8.34
8.5-11.6
0.189-0.230

ng/l
mg/L
nglL
mg/L
pg/l
ngiL

po/l
mg/L

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983.
Standard Methods For The Examination Of Water And Wastewater, 18th ed., 1992.

Comments:

{122

Reviewed
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