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REMEDIAL ACTION REPORT
CHLORIDE IMPACTED SOIL
JAL NO. 4 GAS PLANT
LEA COUNTY, NEW MEXICO

November 26, 2002

1.0 INTRODUCTION AND BACKGROUND
Atkins Benham, Inc. Environmental Division (ABl) was retained by El Paso Natural Gas

Company (EPNG) to remediate chloride impacted soils in an area located east of the Jal
No. 4 Gas Plant (Plant) in Lea County, New Mexico (Site). The Site location and
topographic features are shown on Figure 1. Specifically, the Site is located in the
immediate vicinity of recovery well RW-2 and monitor well ACW-9. The impacted soils
resulted from the release of brine impacted groundwater that was being pumped from RW-
2 when a wellhead connection froze and broke in November 2001. The Site is located in
Section 5 of Township 24 South, Range 37 East and is shown on Figure 2. This report
describes the activities conducted to remove the impacted soils and to restore the Site in
accordance with the Remedial Action Plan (RAP), approved by the NMOCD on July 30,
2002.

1.1 Site History
The Plant was constructed by EPNG in 1952 to treat, compress and transport natural gas

to EPNG’s main transmission lines. EPNG discontinued their use of the Plant in 1987,
leasing portions of the Plant property to Christie Gas Corporation (Christie) that same year.
The Plant was eventually sold to Christie in 1991. EPNG has been made aware through
discussions with Christie that negotiations are currently underway to sell the Plant to
another party.

Brine and wastewater at the Plant was managed in eight (8) unlined retention ponds from
1952 to 1981. Beginning in 1981, brine at the Plant was managed in three (3) synthetic-
lined retention ponds. In 1989, a leak was detected in one (1) of the brine retention ponds
and two (2) ponds were retired. In response to the reported leak, the NMOCD requested
that a hydrologic study be performed at the Plant. This request led to the drilling of three

1 P:\USTAH\Env\1997\97171\9717104\Reports\RemActRpt.doc
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(3) groundwater monitor wells and a limited groundwater study at the Site in May 1989.
The preliminary findings of this study indicated that chloride-impacted groundwater was
present beneath the Plant. Subsequent to this discovery, numerous investigations have

been conducted at the Site to characterize and delineate the affected groundwater plume.

To date, eighteen (18) groundwater monitor wells have been installed at the Site. These
wells are located generally along the east side of the Plant property, and on off-site
properties located east and southeast of the Plant. In addition to these groundwater
monitor wells, two (2) groundwater recovery wells have been installed to recover brine
impacted groundwater and prevent its downgradient migration. Impacted groundwater
recovery was initiated in recovery well RW-1 in October 1999, and in recovery well RW-2 in
January 2000. Groundwater recovered by the remediation system is disposed via an

existing on-site injection well located within the Plant.

On November 28, 2001, a valve on the pipeline integral to the groundwater remediation
system froze and broke. This break resulted in the release of approximately 71 barrels of
chloride-affected groundwater in the immediate vicinity of monitor well ACW-9 and recovery
well RW-2. The groundwater being recovered from RW-2 on October 25, 2001 contained a
chloride concentration of 2,400 mg/L and a TDS of 5,050 mg/L. A sample of the
groundwater being recovered by RW-2 was collected in November 2000 and analyzed for
benzene, toluene, ethylbenzene and total xylenes (BTEX). No detectable concentrations of

BTEX were observed in this sample.

1.2 Previous Investigations

On the day following the groundwater release (November 29, 2001), EPNG collected four
(4) surficial soil samples (samples M01-0528 through M01-0531) that were all analyzed for
chloride and total petroleum hydrocarbons (TPH). Three (3) of these soil samples were
collected from within the affected area and one (1) soil sample was collected outside the
affected area as a background sample. The analytical results of these samples indicated
that within the affected area the soils contained elevated chloride levels, but did not contain
TPH.

2 P:AUSTAH\Env\1997\97171\9717104\Reports\RemActRpt.doc
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2.0 REMEDIAL ACTION OBJECTIVES
As outlined in the RAP, the objectives of the remedial action were to accomplish the

following:

e Excavate all soils from the affected area exhibiting EC levels greater than 4
mmhos/cm,

e Transport and dispose the excavated soils at a permitted off-site disposal facility,

e Conduct post-excavation soil sampling and analysis to confirm that soils remaining
on-site exhibit EC levels less than 4 mmhos/cm, and

e Backfill and restore the disturbed areas of the Site.

4 P:A\USTAH\Env\1997\19717119717104\Reports\RemActRpt.doc
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3.0 FIELD ACTIVITIES

The following sections summarize the field activities performed to achieve the remedial

objectives and restore the affected portions of the Site. All field activities were conducted in
accordance with the RAP and ABl’s site-specific Health and Safety Plan, and were
documented in a dedicated field logbook. Field activities were conducted during the period
October 22 through 29, 2002. Photographs documenting the various phases of the

remedial activities are provided in Appendix B.

3.1 Impacted Soil Excavation and Disposal

Prior to commencing excavation activities, ABI re-established the grid system utilized
during the soil-sampling event conducted in March 2002. Once the grid system was re-
established, ABI laid out the limits of excavation proposed in the RAP. These proposed
excavation limits are shown on Figure 3. All underground utilities were then exposed to
verify their location and insure they would not be damaged during excavation. In
performing the remediation, ABI subcontracted the services of Environmental Plus, Inc.

(Eunice, New Mexico).

During the period October 22 through 24, 2002, the impacted soils were excavated using a
backhoe. The soils excavated were loaded directly into dump trucks for transportation to
the disposal facility. Throughout the excavation activities, ABI performed frequent surveys
to insure that the projected excavation depths within each area were achieved.
Approximately 312 cubic yards of impacted soil materials were ultimately excavated and
removed from the Site. These impacted soil materials were transported to Doom
Landfarm, LLC (NMOCD Permit #01-0033 and SCC #2157071) for disposal. This land
farm is located in Section 5 of Township 25 South, Range 37 East, Lea County, New
Mexico. Copies of the Environmental Plus, Inc. Transporter Manifests and the Doom Land
Farm Waste Manifests are provided in Appendix C.

3.2 Confirmation Soil Sampling

During remediation of the Site, each portion of the affected area was excavated to the

proposed depths indicated in the RAP. In addition, soil grab samples were collected at the

5 P:AUSTAH\Env\1997\97171\9717104\Reports\RemActRpt.doc
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locations proposed in the RAP for field EC analysis to ensure sufficient material had been
removed from the Site. The excavation depths and soil sample locations proposed in the

RAP are shown on Figure 3.

Pursuant to the RAP, if a field EC greater than 1 mmhos/cm was observed in a soil sample,
then the soil immediately surrounding that sampled location was over-excavated. The
correlation between the field and the laboratory ECs was discussed previously within the
RAP, however, this correlation indicated that a field EC of less than 1 mmhos/cm would
have a corresponding laboratory EC of less than 4 mmhos/cm. The lateral extent of the
over-excavation was five (5) feet square with the sample location exhibiting the elevated
field EC value in the center of the square, and the over-excavation vertical depth was 0.5
foot. Based upon the initial field EC data from soil samples taken from the PE-6 and PE-7
sample locations, this vertical over-excavation depth was modified to 1.0 foot. Following
these additional excavation activities, an additional soil grab sample for field EC analysis
was collected from the newly excavated surface at a location beneath the location
previously exhibiting an elevated field EC value. A summary of the field EC measurements
taken during these activities is provided on Table 1. The units of field EC presented on
Table 1 are provided in milliSiemens per centimeter (mS/cm) because the specific
conductance meter employed during these activities utilized these units. One (1) mS/cm is
approximately equivalent to one (1) mmhos/cm. As can be seen on Table 1, eleven (11)
soil sample locations within the affected area required additional soil excavation and
sampling than was proposed in the RAP. These sample locations were PE-6, PE-7, PE-9,
PE-11 through PE-15, PE-19, PE-20 and PE-22. These sample locations are shown on
Figure 4. The most notable of these locations were sample locations PE-6 and PE-7 where
vertically an additional 2.5 feet and 3.5 feet of soil material was removed, respectively. An
additional one (1) foot of soil material than was proposed in the RAP was removed
vertically at sample locations a PE-9, PE-11 through PE-15, PE-19, PE-20 and PE-22. The
remaining sample locations within the affected area did not require more excavation than
was proposed in the RAP. The final excavation limits in the affected area are shown on

Figure 4 and totaled an area of approximately 2,600 square feet.

6 PAUSTAH\Env\1997\9717119717104\Reports\RemActRpt.doc
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When the excavation activities were complete and the field EC levels of the post-
excavation soils were found to be less than 1 mS/cm, ABI collected post-excavation
confirmation soil samples for submittal to Inter-Mountain Laboratories, Inc. (IML)
(Farmington, New Mexico). These post-excavation samples were all grab samples and
were analyzed for EC and chloride. The post-excavation soil sample locations are shown

on Figure 4.

A summary of the laboratory analyses for the post-excavation soil samples is provided on
Table 2, and a complete copy of the laboratory analytical report and chain-of-custody
documentation is provided in Appendix D. As can be seen on Table 2, the soil EC values
of these post-excavation soil samples ranged from 0.38 mmhos/cm (PE-23, 2.0 feet BGL)
to 3.81 mmhos/cm (PE-6, 5.0 feet BGL), and the chloride concentrations ranged from 1.5
mg/kg (PE-23, 2.0 feet BGL) to 380 mg/kg (PE-6, 5.0 feet BGL). These levels are below
the remediation goal level established by the RAP and approved by the NMOCD.

3.3 Site Restoration

On October 29, 2002, ABI received the laboratory resuits for the post-excavation soil
samples. Upon receipt of these data indicating that the soil materials remaining within the
affected area exhibited EC values less than 4 mmhos/cm, the excavated area was
backfilled. Restoration of the Site was performed on October 29, 2002, and consisted of
the placement, compaction and contouring of 312 cubic yards of soil backfill material. This
soil backfill material was derived from an off-site borrow source owned by Mrs. Rebecca

Doom.

On October 9, 2002, EPNG collected a grab sample of the soil from this off-site borrow
source. This sample, identified as sample #1, was submitted to NEL Laboratories (Las
Vegas, Nevada) and IML for EC, chloride TCLP metals, BTEX and TPH analyses. The EC
value for this sample was 0.14 mmhos/cm, the metals were all below the TCLP regulatory
limits, and the chloride BTEX and TPH were not detectable. On October 24, 2002, ABI
collected a second sample of the soil from the off-site borrow source. This sample,

identified as sample BS-1, was submitted to IML for EC and chloride analyses. The EC

7 P:AUSTAH\Env\1997\9717119717104\Reports\RemActRpt.doc
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value for this sample was 0.49 mmhos/cm and the chloride concentration was 2.0 mg/kg.
A summary of the analytical results for these samples is provided in Table 3 and a copy of
the laboratory analytical report and chain-of-custody documentation is provided in Appendix
D.

At the request of the landowner, revegetation of the Site will be conducted in the Spring of

2003 when conditions are more favorable for vegetation establishment.

8 P:AUSTAH\ENV\1997\97171\9717104\Reports\RemActRpt.doc
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4.0 CONCLUSIONS

Based upon the remedial actions described within this report, the remedial action objectives
presented in the RAP, dated May 3, 2002, have been achieved.

9 P:\USTAH\Env\1997\97171\9717104\Reports\RemActRpt.doc
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Table 1 : Summary of Field EC Measurements for Soil Samples
JAL No.4 Gas Plant
Lea County, New Mexico

Field Sample Sample Sample Depth
Number Location (Feet BGL)
PE-1 1-8 2.0
PE-2 H-8 2.0
PE-3 G-8 2.0
PE-4 E-8 2.0
PE-5 D-8 2.0
PE-6 I-7 2.5 3.39
PE-6 I-7 3.0 2.08
| PE-6 I-7 4.0 2.18
PE-6 I-7 5.0 0.64
PE-7 G-7 2.0 2.63
PE-7 G-7 25 2.67
PE-7 G-7 3.5 213
PE-7 G-7 4.5 2.29
l PE-7 G-7 5.5 0.82
PE-7D G-7 5.5 0.82
PE-8 E-7 25 0.31 "
PE-9 C-7 2.0 2.27
PE-9 C-7 3.0 0.14
PE-10 I-6 2.0 0.17
PE-11 H-6 2.0 1.59
PE-11 H-6 3.0 0.1
PE-12 G-6 2.0 1.52
PE-12 G-6 3.0 0.83
PE-13 F-6 20 2.06
PE-13 F-6 3.0 0.35
PE-14 E-6 2.0 212
PE-14 E-6 3.0 0.54
PE-15 D-6 2.0 2.34
PE-15 D-6 3.0 0.08
Page 1 of 2 9717104\ECFieldTable.xls




11/22/2002

Table 1 : Summary of Field EC Measurements for Soil Samples
JAL No.4 Gas Plant
Lea County, New Mexico

Field Sample Sample | Sample Depth Field EC
Number Location (Feet BGL) (mS/cm)
PE-16 C-6 1.0 0.50
PE-17 I-5 1.0 0.16
PE-18 H-5 1.0 0.36
PE-19 F-5 2.0 2.75
PE-19 F-5 3.0 0.67
PE-20 E-5 2.0 1.42 |
PE-20 E-5 3.0 0.78 |
PE-21 D-5 1.0 0.34
PE-22 H-4 1.0 1.05
PE-22 H-4 2.0 0.32
PE-22D H-4 2.0 0.32
PE-23 E-4 1.0 0.93
PE-23 E-4 2.0 0.25
Notes:

N =

East of grid point D-5

ook w

. D: Denotes duplicate sample
The actual location of PE-21 is 2.5' North and 2.5'

BGL: denotes below preexcavation ground level

mS/cm: denotes microSiemens per centimeter

1 mS/cm is approximately equivalent to 1 mmhos/cm

Soil samples were grab samples collected from the excavated

surface of the depth interval indicated.

Page 2 of 2
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Table 2 : Summary of Laboratory Analytical Results for Post-Excavation Soil Samples
JAL No.4 Gas Plant
Lea County, New Mexico

Field Sample Sample Sample Depth Laboratory EC (mmhos/cm) Chloride
Number Location (Feet BGL) Sample ID (mg/kg)
Number
PE-2 H-8 20 0302504616 0.79 57
PE-5 D-8 2.0 0302804617 3.04 260
PE-6 -7 5.0 0302504618 3.81 380
PE-7 G-7 5.5 0302504619 0.43 3.2
PE-7D G-7 5.5 0302S04619D 0.41 3
PE-8 E-7 25 0302504620 1.67 22
PE-9 c-7 3.0 0302504621 0.42 1.8
PE-11 H-6 3.0 0302504622 0.4 16
PE-13 F-6 3.0 030250423 1.27 86
PE-15 D-6 3.0 0302504624 0.43 1.7
PE-16 C-6 1.0 0302504625 227 6.5
PE-17 I-5 1.0 0302504626 1.33 55
PE-20 E-5 3.0 0302504627 0.39 1.7
PE-21 D-5 3.0 0302504628 243 9
PE-22 H-4 1.0 0302504629 1.37 25
PE-22D H-4 20 0302S04629D 1.41 25
PE-23 E-4 2.0 0302504630 0.38 1.5
Notes:

1. D: Denotes duplicate sample.
. mmhos/cm: Denotes millimhos per centimeter.
. BGL: Denotes below preexcavation ground level.

. mg/kg: Denotes milligrams per kilogram.

a A W N

. Soil samples were grab samples collected from the excavated surface of the
depth interval indicated.

6. The actual location of PE-21 is 2.5' North and 2.5' East of grid point D-5.

11/26/2002 Page 1 of 1 9717104\ECTable.xls
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JAL No.4 Gas Plant
Lea County, New Mexico

1.

mg/kg: Denotes milligrams per kilogram.

. mmhos/cm: Denotes millimhos per centimeter.

2
3.
4

mg/L: Denotes milligrams per Liter.

pg/kg: Denotes micrograms per kilogram.

Page 1 of 1

Sample ID #1 BS-1
Date Sampled 10/09/2002 10/24/2002

Analyte
BTEX (ug/kg)

"Benzene ND -—-
Ethylbenzene ND -
Toluene ND -
Xylenes (total) ND -—
MTBE ND -
[TPH (mg/kg)

Gasoline Range ND -
Diesel Range ND -
Oil Range ND -
Total Petroleum Hydrocarbons ND —
TCLP Metals (mg/L)
Arsenic 0.52 -—
Barium 1.3 ---
Cadmium 0.49 —
Chromium 0.48 -
Lead 0.95 -
Mercury ND —
Selenium 0.52 -
Silver 0.2 —
Electrical Conductivity (mmhos/cm) 0.14 0.49
Chloride (mg/kg) ND 2.0
Notes:

Table 3 : Summary of Laboratory Analytical Results for Borrow Source Soil Samples

9717104\ECTable.xls
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Aug-12-02 10:09am  From~EL PASO FIELD SV§ +605~598-2235 T-652 P.02/03 F-348

NEW MEXICO ENERGY, MINERALS and
NATURAL RESOURCES DEPARTMENT

Lori Wrotenbery

GARY E. JOHNSON .
Governor Dlrecfor L.
Betty Rivera Oil Conservation Division

Cabiner Sucrefary

July 30, 2002

CERTIFIED MAIL

RETURN RECEIPT NO. 7001-1940-0004-7923-0483

Mr. Scott T. Pope

El Paso Nartural Gas Company
614 Reilly Ave.

Farmington, NM 87401

RE: SPILL REMEDIAL ACTION PLAN FOR CHLORIDE IMPACTED SOILS
CASE # GW-107R

JAL #4 PLANT
LEA COUNTY, NEW MEXICO

Dear Mr. Pope:

The New Mexico Oil Conservation Division (OCD) has reviewed El Paso Nawral Gas
Company’s (EPNG) June 12, 2002 "REMEDIAL ACTION PLAN FOR CHLORIDE
IMPACTED GROUNDWATER SPILL AT THE JAL NO. 4 GAS PLANT LOCATED IN LEA
COUNTY, NEW MEXICO". This document contains EPNG’s work plan for remediation of
contaminated soil from a November 28, 2001 flowline spill of chloride contaminated ground
water associated with the Jal No. 4 Plant ground water remediation sysiem.

The above-referenced work plan is approved with the following conditions:

1. All final excavation bottom and backfill soil samples taken for laboratory analysis shall
also be analyzed for concentrations of chloride.

2. All samples shall be obtained and analyzeq using EPA approved methads and quality
assyrance/quality control (QA/QC) procedures.

Oil Conservanon Division * 1220 South St. Francis Drive * Sania Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * htip:// www emnsd.lufe.0m.us




Aug=13-02 10:10am  From-EL PASO FIELD SVS§ +505-589-2235 T-652 P.03/03 F-348

Mr. Scout T. Pope
July 30, 2002
Page 2

3. The final closure report shall be submirtted to the OCD Santa Fe Office by October 31,
2002 with a copy provided to the OCD Hobbs District Office. The report shall contain:

a. A description of the remediation activities which accurred including conclusions
and recommendations.
b. A map showing the location of the release, sample locations, excavations

pipelines, monitor wells, private water wells and any other pertinent site features.

c. Summary tables of all soil sampling results and copies of all laboratory analytical
data sheets and associared QA/QC data.

d. The disposition of all wastes generated.

4. EPNG shall notify the OCD at least 48 hours in advance of all scheduled activities such
that the OCD has the opportunity 1o wimess the events and split samples.

Please be advised that OCD approval does not limit EPNG to the proposed work plan should the
plan fail to remediate contamination at the site, or if contamination exists which is outside the
scope of the plan. In addition, OCD approval does nat relieve EPNG of responsibility for
compliance with any other federal, state or local Jaws aad regulatians.

If you have any questions, please call me at (505) 476-3491.

Smcerd/yM 2 T

Wilham C. QOlson
Hydrologist
Environmenial Bureau

xc:  Chris Williams, OCD Hobbs District Supervisor
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SITE REMEDIATION PHOTOGRAPHS
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Photo No 1: Affected Area prior to excavation during underground utility location.
View looking North.

Photo No 2: Northeast portion of the Affected Area following excavation. Note
RW-2 discharge line exposed in foreground. View looking Northeast.




Photo No 3: Impacted soil loading operations. View looking Southeast.

Photo No 4: Affected Area following completion of excavation activities and prior
to backfilling/site restoration activities. View looking North.




Photo No 5: Affected Area following completion of site restoration activities.
View looking East.
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TRANSPORTER AND WASTE MANIFESTS
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\

ENVIRONMENTAL PLUS INC.

TRANSPORTER MANIFEST
MANIFEST # 9ol
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:

CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?O'E\fv» Aopre

DATE /6-22-02

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER. /4 As / ;éae«
DATE /D22 -02 0

DISPOSAL SITE: Doom Land Farm

PU N
FACILITY REPRESENTIVE__ \ xyx&\@

DATE




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # oo 2

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT @3& /%05”‘*’

DATE 10220

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER, 4tclect fyrdrcs
DATE___(0-2z -0z / ’ 9

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE (L@r\%v\(\\(bﬁ
DATE ~ ]




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #_¢03

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ‘Em Proprz_
DATE ID-22 0T Q

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER W At / Sz
DATE 10 °22- 02 j

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE O’Lu g \ »J\\@/m
DATE O <Y




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # ©oY

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT T&ZyA Aozre_

DATE /02202

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER %'Jdgm/ /;/y;« géfi

DATE 1022 -c2

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE A‘ v

DATE 4 ;4»\@ é E;)




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #__©©5

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E

FACILITY CONTACT
\’2

SIGNATURE OF CONTACT K oz /W

DATE [0-22-02 d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER / M/z';/ /447114

DATE l0-22-02-

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE (\,\\n %\ (ﬂ,@/\

DATE__/O/ D&/




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # ©00b

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E

FACILITY CONTACT
SIGNATURE OF CONTACT ?D_‘\«/\ (%507""-'
DATE /0-22-02 J

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER %/%//,/ﬂéwg

DATE [0 -22z-02

DISPOSAL SITE: Doom Land Farm

\
FACILITY REPRESENTIVE (\ )\Qf\ %@h

DATE




N

ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #0908

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:

CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?Ww
DATE__ /0-22 ¢z d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER M i é«/ o ity

DATE /0 -22-02

DISPOSAL SITE: Doom Land Farm

FACILITY /PRESENTIVE ( m@kxﬁl}u\

DATE.__ /.




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # ©°1

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R S37E
FACILITY CONTACT

SIGNATURE OF CONTACT (I—ZO'% Ao
DATE___ /0 23-c2 d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER /// Lt &'/M/zz» -

DATE (0-22-¢ce

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE Cj\( aQ\\\ \(\\v\
DATE //7/:3/7/(\@ o




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #_0 /0

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T 24S R 37E

FACILITY CONTACT
SIGNATURE OF CONTACT ?om, Porsea
DATE_ /0 -23-0 < d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER //wlw/ // %M/

DATE (0 "23-0%

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE (\ \(\—\g\\
DATE__ /¢ ﬁ Zégg




ENVIRONMENTAL PLUS INC.

TRANSPORTER MANIFEST
MANIFEST # O/ (
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT (E% 606 -
DATE (O Z3-oz d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER,_ ‘s b/ /%ﬂ@
DATE  /0-23-v2 Z 4 -

DISPOSAL SITE: Doom Land Farm

raciLiTY RepREsENTIVE_ (X 9n ) L Y]
Y )

DATE //2 (=) -




ENVIRONMENTAL PLUS INC.

TRANSPORTER MANIFEST
MANIFEST #_©/&
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT Pow,. Boore
DATE I1b-23%-02 a4

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER_ /¢ A /&/ y ma,.

DATE [10-2)02 /

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE (] /L% % ’\”\/\

DATE //) (D= /60




AN

ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST
MANIFEST #_©/3
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:

CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ('20-@, Boore
DATE [0 -23% 02 o

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER A/ Affz/ szzé 2,

DATE 10-23-02

DISPOSAL SITE: Doom Land Farm

FACILITY BEPRESENTIVE (\)\QJ\ % \%
DATE /KL




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST
MANIFEST #__ O/ ¥
SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:

CONTAMINATED SOIL 1 Load at 12 Yards
Sec5 T24S R 37E
FACILITY CONTACT

Cos, Lo

SIGNATURE OF CONTACT
DATE__ /D "2%-02-

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER ;/ @V/// /M/dm/

DATE (b-23-0z

DISPOSAL SITE: Doom Land Farm

FACILITY BEPRESE f’_l‘g [ AV\ % /l’DN\

DATE_ AL




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # 6/5

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?W /%C:ch_/
DATE JO-23-02 d

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER %/4,/ ///,éwéﬂg

DATE /0 -23-02

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE (l)\&\(\ %3’& 8\
DATE (QZ ;23%@




I U T B U= BN EE G aE W

ENVIRONMENTAL PLUS INC.

TRANSPORTER MANIFEST
MANIFEST #_©/6
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT IZO'ZM /%OC"V‘—

DATE___/p 23 02

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER /mé&éu//ﬂ/m/ M

DATE /D-2%-0=

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE O \\m %\\ d{\/\

DATE //’7/;_)/2. (')




ENVIRONMENTAL PLUS INC.

TRANSPORTER MANIFEST
MANIFEST #__ 017)
SHIPPING FACILITY NAME & ADDRESS LOCATION:
EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?O'BM PBOD“-"-'

DATE [6-23-02

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

o

SIGNATURE OF DRIVER W oz 4’?»4 /
DATE I0-23-0Z / 7 3

DISPOSAL SITE: Doom Land Farm

| Q - .
FACILITY REPRESENTIVE__\_ %1/ \ N\ @LN
DATE_ /L0 34270




ENVIRONMENTAL PLUS INC. o8
TRANSPORTER MANIFEST
MANIFEST #

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ‘E C’TU%« /%o@»%

DATE 10 -23 O2

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER_ _ ﬁ%/m,/a/ /@)
DATE [0 23-02

DISPOSAL SITE: Doom Land Farm

FACILITY REPRES NTIVE( Q\\ i\\\/\

DATE /0/ D3 fre




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # /(7

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT /120“34/« (R
DATE___ /0 -23-0 2 ~

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER % éa&/ Lu/uz/i Iém’y/

DATE O 23-c2_

DISPOSAL SITE: Doom Land Farm
FACILITY RE RES NTIVE #\Q(N\\ \
DATE Z@




\

ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #__ 4272

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT ] E C”ZJ{‘/& /gb“@’“{/

DATE __ /0-2Y0cz2

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER_Lofosc.. [ isfoners's

DATE 10-2Y-c2z

73 /

DISPOSAL SITE: Doom Land Farm

FACILITY REPRESENTIVE W /«

DATE /? £ V 02—



ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # 92/

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O. BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?05% 5@&%@

DATE /b 2¥-02Z

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER /AZM[/M%%
DATE [0 -2Y-02./0 @

DISPOSAL SITE: Doom Land Farm )

FACILITY R /44 %TIVE ,/‘ rya
DATE &, /7




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #_0OZ2

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.0O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

SIGNATURE OF CONTACT 2—% 6 o072 -
DATE (O 7% 0Z J

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER__/ Mézw//a%ﬁé? "
DATE 10 2Y02 [ / J

DISPOSAL SITE: Doom Land Farm \Z
FACILITY R NTIVE //// >

DATE /& s/ 02




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST # ©< 32

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O0.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E

FACILITY CONTACT
SIGNATURE OF CONTACT ?m,m émm
DATE /O- 7902 ¢

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER l/véz/ﬂ/ [zz«/ o/
DATE /O 2F- 0z z /7

/7
DISPOSAL SITE: Doom Land F /
FACILITY RE RESE TIVE / )'Z /~—~

DATE /[7




ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST

MANIFEST #__ O2Y

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards
Sec5 T24S R 37E
FACILITY CONTACT

&{}/417
SIGNATURE OF CONTACT

_ %o /60@7«,2,
DATE (O-2Y o7 v

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER /%ée/v/géf S
DATE 162902 A / d

y4
DISPOSAL SITE: Doom Land Fa f; {
FACILITY REPRE ETIVE ///,ZZ/
[l 4 7

DATE_ /&) 2/
AN




N\

ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST |
MANIFEST# ©%°%

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.0.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R 37E
FACILITY CONTACT

SIGNATURE OF CONTACT ?m Byoere
DATE [C-2F 0z 0

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

/

SIGNATURE OF DRIVER. skt /a/w /a, .
DATE 2do02 S

DISPOSAL SITE: Doom Land Fa

FACILITY REPRESENTIVE /
DATE 2




\

ENVIRONMENTAL PLUS INC.
TRANSPORTER MANIFEST
MANIFEST #_ %2 &

SHIPPING FACILITY NAME & ADDRESS LOCATION:

EL Paso Natural Gas Jal#4

TRANSPORTER NAME & ADDRESS

ENVIRONMENTAL PLUS INC, P.O.BOX 1558 EUNICE N.M. 88231

DESCRIPTION OF WASTE QUANITY:
CONTAMINATED SOIL 1 Load at 12 Yards

Sec5 T24S R37E
FACILITY CONTACT

— /
SIGNATURE OF CONTACT ;Ro:% foore
DATE___ /0 72Y o2 -

NAME OF TRANSPORTER: (DRIVER) Michael Montanez

SIGNATURE OF DRIVER_ Lot //v/ﬂ;zﬁf/q _

DATE (0-2¥vz2 & /

N P
DISPOSAL SITE: - Doom LW
FACILITY 09?’ NTIVE e
DATE y







Doom Land Farm

, ) Co ] A
Waste Manifest

Generators/Originating Site ) , '

Location: FANG  dal T

Section 5 Township ALS Range 3IVE

Trucking Company EXVIIL pew l’ﬁ\ P’u s Ivc
Drivers Signature:__ 4 L l;zé%/;:‘%/

Type of Material C@Q{-f\m‘.mr\\ed' So |

Quantity / Loads By A yd Dump Truck /Z Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature: @./, %/
/




B

Doom Land Farm
Waste Manifest

Generators/Originating Site _ g
Location: EI8G  Jal Ty

Section 5 Township 2 ‘f: 5 Range 2 P 6

Trucking Company Eoviion ment Al P\ Vs Inc

Drivers Signature: &/;&[«/ é%%im )

Type of Material Co &J\ At Mf\\ﬁ(& o \

Quantity |  LoadsBy /<  ydDumpTruck_ /% Total yds

Cell Number material was placed in land farm___/

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature: _{M QZ\———»

74




Doom Land Farm O03 A
Waste Manifest
Generators/Originating Site i
Location: EPNG  Jal n Y
Section 5 Township Z¥5 Range B3¢
Trucking Company Cov; o menial p\\)S o

Drivers Signature: W /%7;2%4

Type of Material (c) t\sj\ Y\W\.; DA \é\ 20 , \

Quantity / Loads By / Z yd Dump Truck /2~ Total yds

Cell Number material was placed in land farm [

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

—

Signature: @1 S//LJ

/




Doom Land Farm OOY 1
Waste Manifest
Generators/Originating Site o .
Location: 4 NG nl ﬂ/[
Section ”) Township z2Y3s Range €3¢

Trucking Company f MY DR -.Mdu\fﬂ{ P [ Us /Nc'.

Drivers Signature: f[aa/ %ﬂf{ é/

Type of Material otam u A r‘\{a( SO [

Quantity | Loads By /< yd Dump Truck /2 Total yds
— = S y

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

/\ ’
Signature: S_,,._7/ Zjé\—»
iz




Doom Land Farm

Waste Manifest oo 577
Generators/Originating Site o .
Location: Et )N(7 Nal A4
Section D Township___ < e Range ADE

Trucking Company Z}k‘) Uy (o s 'r\/téfd‘(rr\\ P‘US N
Drivers Signature: M&Zaa// Mé?l/é‘-;%

é C 2 D)
Type of Material ; p‘*ﬁ,&wx\ acted So, |

Quantity / Loads By /2 yd Dump Truck /Z Total yds

Cell Number material was placed in land farm

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature: % %
/




Doom Land Farm

Waste Manifest ot
Generators/Originating Site ., . )
Location: £ooG  od
Section 5 Township__ Z4 5 Range_ 5)€

Trucking Company C PN DR Me,_qjm\ Plos foc

Drivers Signature:__gZ..£ / /MT{

4
Type of Material @Q\lﬁtw\‘ ;Q,».:\‘xec\ sy [

Quantity /| loadsBy / 2 ydDumpTruck /2 Total yds

Cell Number material was placed in land farm

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as
a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature: (.. £/ (~
4




Doom Land Farm '
Waste Manifest 079 A

Generators/Originating Site . , o
Location: SPNG JSql 'Y

= —if 27
Section ) Township 245 Range e

Trucking Company EIQ NIRRT M&ﬂj\“'\ P’t)é }fd ¢
Drivers Signature: b/ffaéa/ Ly ol are, )

Type of Material ( @@Tﬁm.pﬁc\ed <O /

Quantity [ Loads By /2 yd Dump Truck__/ 2 Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:  “C__— %
</




Doom Land Farm

oY) ]

Waste Manifest
Generators/Originating Site Dy Y
Location: PG Jal ¥ 4
P .
Section ) Township___ 245 Range_ 2 ¢€

Trucking Company Z/U Vi oR Mewtn) P(US [

Drivers Signature: J//W // /w/

Type of Material /@pjh“w’v\ D*\’L—d “o. |

Quantity /  loadsBy /%  ydDumpTruck /2  Total yds

Cell Number material was placed in land farm

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as
a result of oil and gas operations and is exempt from RCRA sub title ¢

regulations and not mixed with non-exempt waste.

Signature: @ _}///Lv/
Z




---‘---’-_-

Doom Land Farm

Waste Manifest 00FA
Generators/Originating Site ., , :
Location: EAUG I A Y
4 4 7 >
Section -/ Township ces Range 73 0=

Trucking Company, Fsvirpn vV((ffO'}ﬁ \ /)(u 5 Ine

Drivers Signature: Lfice wc/ /;/z%ﬂézg/

Z.
5

Type of Material Q)ufﬁm‘,m« {6& S !

Quantity [ LoadsBy ' 2  ydDump Truck___ /2 _ Total yds

Cell Number material was placed in land farm___|

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as
a result of oil and gas operations and is exempt from RCRA sub title c

regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest oo A
Generators/Originating Site { vy
Location: ’ EAN Gl T
= Srf _——
Section ﬁ < Township 245 Range D€

Trucking Company Fnvi o memjm{ pfus [0 -

Drivers Signature: [wéz/u/ Z»Q,/m mj_,
7 e

I3 ; . : ‘
Type of Material (ord'fﬂm,w%{*cc( So

Quantity / __loadsBy___’% yd Dump Truck_ /2 Total yds

Cell Number material was placed in land farm__/

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest 0/A
Generators/Originating Site _
Location: [/NG Jf\l q“/
Section 5 Township %5 Range 3¢

Trucking Company N v’)'{dew{f’r{ p{US e
Drivers Signature: W%A&g
Type of Material él\ﬁ 1Lﬁm' N f’rjrécf 5{)

Quantity / Loads By /Z yd Dump Truck /Z Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

Cr2 A

Generators/Originating Site ,

Location: E/NG }'”f[ #éL

= -

Section ) Township 2Y5 Range O P
Trucking Company SN0 mefoﬁt flt) S }NC

Drivers Signature: fooihzt %zﬁ%

Type of Material__(_ 0 Q'&P\ M, I\W‘GC& 0. (

Quantity f Loads By = yd Dump Truck [2_ Total yds
Cell Number material was placed in land farm [
Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest 3
Generators/Originating Site .
Location: FANG Inl P4
Section 5] Township 295 Range 2°€
Trucking Company Enviconmental Plos e
Drivers Signature: Z%zéc/ /;ﬁé%/é/??%/
Type of Material &;@'}fﬂm} N J(c—c( e (
Quantity | LoadsBy <  ydDumpTruck ‘<  Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oll and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest
OrYA

foir;ciir:;?rs/()ngmatmg Site s ﬂ,Ué Ll

Section 9 Township__ £45 Range. 07€

Trucking Company 50 JIoR Mc’fr\h[f—\l ﬂlus /ne.

Drivers Signature: %M&/ /vzé?z/a%

Type of Material CDM'+Mm} pafed  S6. !
Quantity ! Loads By /< yd Dump Truck /= Total yds
Cell Number material was placed in fand farm /
Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Sighature:




Doom Land Farm

Waste Manifest
ELsA
Generators/Originating Site .
Location: FANG  dal ®3
Section 9, Township__ < Y5 Range )€

Trucking Company Epviron mé&'Jf"\'( Pi us [nc

Drivers Signature: WM%Z fé:%
Type of Material é,&)’fﬁm ) D'ﬁ'"&i( S0 f

Quantity / Loads By /2= yd Dump Truck /2 Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oll and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

o1 A
Generators/Originating Site A - _
Location: G PMQ Jot #2[ i
Section 5 Township_ 2% 5 | Range__ 92€
Trucking Company Z/o\r V(ON N\eréjmk p‘us (S e
Drivers Signature: %{//é/ ?/,,/,,,4‘;;
Type of Matefial CO&JJ\’NV\',QA\C%( So. l
Quantity § /Loads By /Z yd Dump Truck /Z Total yds
Cell Number material was placed in land farm /
Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations .and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest 0174
Generators/QOriginating Site -
Location: & PM@ Jol - #"/L
Section 5 Township 295 Range_ 27€

Trucking Company vaironmeo‘h( Plus  lne

Drivers Signature: Mw/m/%z/ue/
Type of Material CmSk A, uoﬁ‘(‘ec( 0. |

Quantity | loadsBy /Z  ydDumpTruck /2  Totalyds

Cell Number material was placed in land farm

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

CO s /:~

Generators/Originating Site i -

Location: £ /) S NG

. « s 2 9¢

Section ./ Township___ # Range 0 /&
Trucking Company__ AV /G RS vy e sUes ¢ IU ) N

Drivers Signature: %//%/JZ/‘V/M @A,

Type of Material u ¢ 3. Ve NI T
Quantity ,,y Loads By /7 yd Dump Truck /2. Total yds
Cell Number material was placed in land farm ./

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
reguiations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest o174
Generators/Originating Site o e )
Location: IANG \;}f«(’j ava
Section j Township cE5 Range__ 3¢

Trucking Company Z/U Vi (oW MEn tnl Plus  jde

Drivers Signature: /;éﬂégﬂ yzé;z;au(}‘

Type of Matenal Con tam AR (@(( 56 J

Quantity [ Loads By 12— yd Dump Truck___*C__ Total yds
Cell Number material was placed in land farm /
Comments:

Atftendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

Generators/Originating Site oy ¢
Location: % s e
Section 2 Township__ ¢35 Range 3 2&

Trucking Company EX V) 1D Mend 7[’*[ /ﬂ/u S //UC

Drivers Signature: },,Aéi/ g%/;'?;
, 7 5%

Type of Material (o fﬁﬂozbﬂ'%@c/ So. [

Quantity / LoadsBy /< yd Dump Truck /2 Total yds

Cell Number material was placed in land farm___/

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as
a result of oil and gas operations and is exempt from RCRA sub title ¢

regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

D/ /7

Generators/Originating Site o _

Location: eAG  Jal %rL%'

= o -

Section ) Township ZY 5 Range S )E

Trucking Company ENU I NRER 7[)‘?( IZ)/ U= /M c

Drivers Signature: //, /L~/ 47/’77/ ,y/

Type of Material CZ /\STﬁ M LUA \(EC( =<6 /
Quantity [ Loads By ] yd Dump Truck___ /& /2 Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

) . 7 2 A
Waste Manifest ©c
Generators/Originating Site =/ A YYs
Location: ‘("ﬂ 4 J/‘f/ =
e - e -
Section </ Township s Range D€

Trucking Company < V) 700 Mey TA / //ﬂ;’ /,(/<:
LA /
Drivers Signature: ,fﬁ/ﬂ/;g/ //ér a/u-’/

U
P2 4 / , .
Type of Material Con f/‘f alr Ug /Z&({ §(§/ /

Quantity /  LoadsBy /< ydDump Truck_ /2. Totalyds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest
| 0esA
Generators/Originating Site _—
Location: CEPNG Jal HH
-~ il 3
Section > Township_ 295 Range 37 E

Trucking Company Crovipomestn Plys
Drivers Signature: 4 {/ i /,,/ féfuz/

Type of Material Commm,wﬂ 5. [

[oc.

0
Quantity ! loadsBy /%  ydDump Truck ' 2  Total yds
Cell Number material was placed in land farm /
-Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify thét_ this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title ¢
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm
Waste Manifest

2 LA
Generators/Originating Site o
Location: EPRG  Jal #H
i S .
Section 5 Township__ 272 Range 2he

Trucking Company C(N\/?fommemjm( P‘Us loc

Drivers Signature: ?,/,,&’:/ %4—%/

Type of Material CO)\)KVP\W\’)ASA*EA o,

Quantity / Loads By 1z yd Dump Truck /2 Total yds

Cell Number material was placed in land farm /

Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generatad as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:




‘Doom Land Farm
Waste Manifest

@zs A4

Geherators/Originating Site ) : A

Location: ' LAnG  Inl WY

Section 2 Township__ 2435 Range__ S7€
Trucking Company EoviTon rV)ed pl ?\US IM C

Drivers Signature:_ ez ;;,é;wd/::%

& . v A
Type of Material (% WTAM. pated S0l
Quantity | Loads By /Z ydDumpTruck___ /2~  Totalyds
Cell Number material was placed in land farm /
- Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:




Doom Land Farm

Waste Manifest
E76 A

Geherators/Originating Site R :

Location: ‘ 4 tD M& i}@v@ 7(:7 )

Section 2 Township__ zys Range )&
Trucking Company oyl o MQMA( }0{045 /NC

Drivers Signature: £z / £ ‘j/‘/ﬂ,’/l/' oits,

g _Vétecé_lé S . 2
Type of Material (o mlﬂﬂ-w,om[g& ., (
Quantity [ Loads By | Z- yd Dump Truck__/ & Total yds
Cell Number material was placed in land farm /
-Comments:

Attendant on duty signature:

Date

As a condition of acceptance for disposal, | hereby certify that this waste is
exempt waste as defined by the EPA. The waste listed above was generated as

a result of oil and gas operations and is exempt from RCRA sub title c
regulations and not mixed with non-exempt waste.

Signature:
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APPENDIX D
LABORATORY ANALYTICAL REPORT AND
CHAIN-OF-CUSTODY DOCUMENTATION

PAAUSTAH\Env\1997\97 17 1\9717104\Reports\RemActRpt.doc




Inter-Mountain Laboratories, Inc.

e T e e T

2508 West Main Sireet, Farmington, N 87401

CASE NARRATIVE

Client: Atkins Benham, Inc.
Project: El Paso Corp. — Jal
Set number: 0302S04616-4631
Date received: 10/25/02

Date reported: 11/13/02

Chain of Custody:

Inter-Mountain Laboratories, Inc., Farmington, NM received the samples listed
above for analysis on October 25, 2002. Enclosed are the results of the sample

analyses.

Comment:

The Electrical Conductivity of saturated paste extract was determined for each
sample using American Society of Agronomy Monograph 9, 2" Edition (1982),
Method 10-3.3. The units are in milli mhos per cm (mmhos/cm) which is
equivalent to deci Seimens per meter at 25°C (dS/m @ 25°C). The chloride ion
content of the saturated paste extract was determined by ion chromatograph.
The chloride ion content (mg/L of saturated paste extract) was multiplied by the
saturation % of the saturated paste extract to convert the value to mg/kg as per

your request.

If you have any question concerning the data, please feel free to call the

laboratory,
(505) 326-4737.

Reviewed by: Y
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11-25-82 ©7:18 OSD LABORATORY SERVICES ID=915 587 3835 Pe2-/18
oL Corporate Headquarters /
. ) Rena Labaratory Las Vegas Laboratory
NEL LABORATORIES 4750 Longley Lane, Suite 106 4208 Arcata Way, Suite A
Reno, NV 89502 Las Vegas, NV §9030
Phone; 775.348.2522 Phone: 702.657.1010
Fax: 775.348.2546 Fax: 702.657.1577

Darrell Campbell

El Paso Natural Gas
8645 Railroad Drive
El Paso, TX 79904

TEL: (915) 587-3729

RE Project: Plains Area Remediation Order No.: 10210184

Dear Darrell Campbell:

NEL Laboratories, Las Vegas received 1 sample on 10/ 1.-1102 for the analyses presented in the
following report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications unless noted in the Case Narrative. -

If you have any questions regarding these tests results, please feel free to call.

,Zp/ //M /oD[;zs’ég

Rod T. Miller até

Laboratory Director

Certifications:

Arnzona AZ0518

California 2002

Idaho Certified

Montana Certified

Nevada NV052

New Mexico Certified
Albuguergue Boise Las Vegas Phoenix Reno Sacramento
866.360.5726 800.200.2952 888.368.3282 888.238.2514 800.368.5221 800.368.5221




11-25-82 07:18 OSD LABORATORY SERVICES ID=915 587 3835 Pe3-18

<

NEL LABORATORIES

NEL Laboratories, Las Vegas Date: 29-Oct-02

CLIENT: El Paso Namural Gas
Project: Plains Area Remediation CASE NARRATIVE
Lab Order: 10210184

Attached are the analytical results for samples in support of the above referenced project.

The samples submitted for this project were not sampled by NEL. Should you have any questions or
comments, please feel free to contact our Client Services Department.

Analytical Comments:

8260 Analysis:
S: Surrogate recovery fell outside laboratory-derived control limits; however the recovery

observed was within method specified acceptance limits.

Page 1of 1




11-25-02 87:18 0SD LABORATORY SERVICES

NEL LABORATORIES

ID=915 587 3835

PO4/18

CLIENT: El Paso Natura) Gas

PROJECT ID: Plains Area Remediation

PROJECT #: 2002100795

CLIENT ID: #1
DATE SAMPLED: 10/9/02

NEL SAMPLE ID: L0210184-001A

MATRIX: SOIL
Reporting

Parameter Result Unit Limnit DF Method Prep Date  Analyzed Analyst
Arsenic 0.52 mgl 0.050 1 SW 6010B-To  10/14/02 10/14/02 VVG-LV
Burium 1.3 mgl . 0.0050 1 SW 6010B-To 10/14/02 10/14/02 VVG-LV
Cadmium 049 mg/L 0.0050 1 SW §010B-To 10/14/02 10/14/02 VVG-LV
Chromium 048 mgL 0.010 1 SW 6010B-To 10/14/02 10/14/02 VYVG-LV
Lead 0.95 mglL 0.050 1 SW 6010B-To 10/14/02 10/14/02 VVG-LV
Selenium 052 mg/L 0.050 1 SW 6010B-To 10/14/02 10/14/02 VVG-LV
Silver 020 wmg/L 0.010 1 SW 6010B-To 10/14/02 10/14/02 VVG-LV
Mercury ND mgl 0.0020 1 SW 7470-Tota 10/15/02 10/15/02 FAS-LV
ND- Not Detected at the Reporting Limit B - Analyte dciccted in the associated Method Blank
DF - Dilution Factor S - Spike Recovery outside accepted recovery limmts

" E - Value above quantitation range Page 1 of 4

Date: 28-Oct-02
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NEL LABORATORIES

ID=915 587 3835

P85/18

CLIENT: El Paso Natural Gas

PROJECT ID: Plains Area Remediation

CLIENT ID:
DATE SAMPLED: ' 10/9/02

#1

PROJECT #: 2002100795 NEL SAMPLE ID: 10210184-001B
MATRIX: SOIL
i Reporting
Parameter Result Unit Limit DF Method Prep Date  Analyzed Analyst
Mcthy! t-buty| ¢ther (MTBE) ND ug/Kg 120 25 Sws82060B 10/14/02 DRM-LV
Benzene ND  up/Ke 50 25 SW8260B 10/14/02 DRM-LV
Ethylbenzene ND pug/Kg 50 25 SW8260B 10/14/02 DRM-LV
Toluene ND pgKe 50 25 $SW8260B 10/14/02 DRM-LV
Total Xylenes ND pg/Kg 100 25 SW8260B 10/14/02 DRM-LV
Surr: Dibromoflucromethane 898 %REC S 95.8-137 25 SW8260B 10/14/02 DRM-LV
Surr: Tolucne~d8 100 %REC S 101-142 25 SW82608 10/14/02 DRM-LV
Surr: 4-Bromofluorobenzene 852 %REC - 17.6-173 25  SW8260B 10/14/02 DRM-LV
ND - Not Detected at the Reporting Limit B - Analytc detected in the associated Method Blank
DF - Dilution Factor S - Spike Recovery outside accepted recovery limits
E - Value above quantitation range Page 2 of 4

Date: 28-Oct-02
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NEL LABORATORIES

ID=915 587 3835

P86-18

CLIENT: El Paso Namral Gas

PROJECT ID: Plains Area Remediation

CLIENT ID:

DATE SAMPLED:

#1
10/9/02

PROJECT #: 2002100795 NEL SAMPLE ID: 10210184-001C
MATRIX: SOIL
Reporting
Parameter Result Unit Limit DF Method Prep Date  Analyzed Analyst
Gasoline Range Organics (C8-C12) ND mg/Kg 20 1 SWS801SExt 10/11/02 10/15/02 COP-LV
Diesel Range Organics (C12-C22) ND mgKg 20 1 SW8015Ext 10/11/02 10/15/02 COP-LV
Oil Range Organics (C22-C34) ND mgKg 50 1 SW801SExt 10/11/02 10/15/02 COP-LV
Total Petroleum Hydrocarbons ND mg/Kg 20 1 SW8015Ext 10/11/02 10/15/02 COP-LV
Surr: n-Octacosance 64.1 %REC 55-130 1 SW3801SExt 10/11/02 10/15/02 COP-LV
ND - Not Detected at the Reporting Limit B - Analyte detected in the associated Method Blank
DF - Dilution Factor S - Spike Recovery outside accepted recovery lirnits
Page 3 of 4

Date: 28-Oct-02

E - Value above quantitation range
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NEL LABORATORIES

ID=91S5 587 3835

P87-18

CLIENT: El Paso Natural Gas

PROJECT ID: Plains Area Remediation

CLIENT ID: #1
DATE SAMPLED: 10/9/02

PROJECT #: 2002100795 NEL SAMPLE ID: 1L0210184-001D
MATRIX: SOIL
Reporting ‘
Parameter Result Unit Limit DF Method Prep Date  Analyzed Analyst
Chbloride ND mgKg 100 100 EPA 300.0 10/28/02 10/28/02 RDA-LV

ND - Not Detested at the Reporting Limit
DF - Dilution Factor
Date: 28-0ct-02

B - Analytc detected in the associated Method Blank
S - Spike Recovery outside accopted recovery limits

E - Value ubove guantitation range Page 4 of 4
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11-25-82 87:21 0OSD LABORATORY SERVICES iD=915 587 3835 P16/718
Inter-Mountain laboratoeriers. lIne.

2508 West Main Street
Farmington , NM 87401

Date: 10/11/02

Client: EL PASO NATURAL GAS

Lab ID: 0302W04338

Project: PLAINS AREA REMEDIATION
Dear Client:

The samples were received for analysis at Inter-Mountain Laboratories (IML),
Farmington, New Mexico. Enclosed is the result of the analyses.

Comment:

The enclosed report has been independently reviewed for compliance with
IML-Farmington's Quality Assurance Plan and Data Quality Objectives.
IML has examined all of the data in the report and has made every effort
possible to make sure it is complete, accurate, and compliant. Quality
Assurance data, if not included, is on file and available upon request.

Unless otherwise noted, all resulis were obtained by approved methods.
Practical Quantification Limits (PQLs) are based on statistically derived
determinations, and upon any dilutions necessary to obtain proper method
response without matrix interference.

William Lipps
Laboratory Director/IML-Farmington, NM




11-25702_87:21 OSD LABORATORY SERVICES ID=915 587 3835 P17-/18

2506 West Main Street
Farmington, NM 87401

Client: El Paso Natural Gas

Project: Plains Area Remediation

Sample ID:  #1 Date Recelved: 10/11/02
Lab ID: 0302W04338 Date Reported: 10/16/02
Matrix: Soil Date Sampled: 10/08/02

Condition; intact Time Sampled: 1530

Ui,

o ,?ﬁm !

1:1 Paste Extract

Electrical Conductivity 0.14 mmhos/cm 0.01 USDA 10/11/02 1330 ZW

Reference: USDA Agricultural Handbook 60. Diagnosis and Improvement of Saline and Alkali Soils. 1954.

Reviewed By: [N [
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2002 ANNUAL
GROUNDWATER REMEDIATION
REPORT
JAL NO. 4 PLANT
LEA COUNTY, NEW MEXICO

1.0 INTRODUCTION

Atkins Americas, Inc. Environmental Division (Atkins), formerly Atkins Benham, Inc.,

has been retained by El Paso Natural Gas Company (EPNG) to compile the 2002
Annual Groundwater Remediation Report for the Jal No. 4 Plant (Plant) located in Lea
County, New Mexico. The remedial activities conducted at the Plant have been
performed under EPNG’s Project Work Plan, dated February 1995 (Plan). This Plan
was approved by the New Mexico Qil Conservation Division (NMOCD) on April 27,
1995, with subsequent revisions approved on August 10, 1995, July 8, 1997 and July
30, 2002.

The Plant property is comprised of approximately 181 acres of land located west of
State Highway 18, approximately 9 miles north of the town of Jal, New Mexico. The
location of the Plant property and topographic features are shown on Figure 1. As is
shown, the Plant property occupies portions of Sections 31 and 32 of Township 23
South, Range 37 East, and Sections 5 and 6 of Township 24 South, Range 37 East, all

in Lea County, New Mexico.

The Plant was constructed by EPNG in 1952 to treat, compress and transport natural
gas to EPNG’s main transmission lines. EPNG discontinued their use of the Plant in
1987, leasing portions of the Plant property to Christie Gas Corporation (Christie) that
same year. The Plant was eventually sold to Christie in 1991. EPNG has been made
aware through discussions with Christie that negotiations are currently underway to sell

the Plant to another party.

1 PAUSTAH\ENW1997\97171\9717103\Reports\R2002.doc




2002 ANNUAL GROUNDWATER REMEDIATION REPORT

Jal No. 4 Plant
Lea County, New Mexico February 15, 2003

1.1 Program Wells and Sampling Schedule

To assess brine and hydrocarbon impacts to the shallow groundwater system in the
Plant area, EPNG has installed 18 monitor wells, 1 piezometer, and 2 recovery wells on
Plant property and adjoining properties to the east (located hydraulically downgradient).
In accordance with the NMOCD’s approval of the revised Plan, obtained July 8, 1997,
EPNG designated thirteen (13) monitor wells as “program monitor wells” from which
groundwater samples are frequently collected and submitted to an analytical laboratory
for mineral composition, organic compounds, and metals analyses. Monitor well ACW-
15 was added to this list in 1999, bringing the total number of monitor wells designated
as “program monitor wells” to fourteen (14). The locations of these wells are shown

on Figures 2 through 7.

In the 2001 Annual Groundwater Remediation Report, Atkins recommended that the
groundwater sampling program be modified. These recommended modifications
included:

a 1% Quarter - sample monitor wells ACW-13, ACW-14 and ACW-15 for the

following: BTEX, TDS, specific conductance, chloride and sodium.

o 2™ Quarter - sample monitor wells ACW-13, ACW-14 and ACW-15 for the
following: BTEX, calcium, hardness, alkalinity, TDS, specific conductance,

chloride, pH, temperature and sodium.

o 3" Quarter - sample monitor wells ACW-13, ACW-14 and ACW-15 for the

following: BTEX, TDS, specific conductance, chioride and sodium.

o 4™ Quarter - sample all program and non program wells for the following: BTEX,
calcium, hardness, alkalinity, TDS, specific conductance, chioride, pH,
temperature, sodium, magnesium, sulfate, bromide, fluoride, nitrate-N, nitrate as

NOgs, arsenic, boron, iron, manganese, potassium and silica.

2 PAUSTAH\ENW1997\97171\9717103\Reports\R2002.doc




2002 ANNUAL GROUNDWATER REMEDIATION REPORT
Jal No. 4 Plant
LLea County, New Mexico February 15, 2003

- The recommended modifications were approved by the NMOCD on July 30, 2002 and
implementation of the changes was initiated during the 2002 3rd quarterly sampling
event. A copy of the NMOCD letter approving the sampling program modifications has
been included in Appendix A.

A list of EPNG’s program monitor wells and the calendar year 2002 sample collection
schedule for each well is as follows:

Monitor Well Sampled February’, Sampled May®,
May', September®, November®
November®

ACW-1
ACW-2A
ACW-3
ACW-4
ACW-5
ACW-6
ACW-7
ACW-8
ACW-9
ACW-10
ACW-11
ACW-12
ACW-13
ACW-14
ACW-15

X X[ X X[ XX X X[ X[ X[ X

X[ X[ X| X

Notes:

1. Groundwater samples collected during these sample events were submitted to the laboratory for the
following analyses: benzene, toluene, ethylbenzene, and total xylenes (collectively referred to as BTEX),
total dissolved solids (TDS), specific conductance, pH, temperature and the major cations and anions
(including bromide, calcium, chloride, fluoride, magnesium, nitrate, potassium, silica, sodium, sulfate,

alkalinity and hardness).

2. Groundwater samples collected during these sample events were submitted to the laboratory for the
following analyses: TDS, specific conductance and chloride.

3 PAUSTAH\ENW1997\97171\9717103\Reports\R2002.doc




2002 ANNUAL GROUNDWATER REMEDIATION REPORT

Jal No. 4 Plant
Lea County, New Mexico February 15, 2003
3. Groundwater samples collected during these sample events were submitted to the laboratory for the

following analyses: BTEX, TDS, specific conductance, chloride and sodium.

4, Groundwater samples collected during these sample events were submitted to the laboratory for the
following analyses: BTEX, TDS, specific conductance, pH, temperature, arsenic, boron, bromide, calcium,
chloride, fluoride, iron, magnesium, manganese, nitrate, potassium, silica, sodium, sulfate, alkalinity and

hardness.

1.2 Non-Program Wells and Sampling Schedule

In addition to these program monitor wells, EPNG also collects groundwater samples
from two (2) non-program monitor wells (ENSR-1 and ENSR-3), one (1) piezometer
(PTP-1), one (1) upgradient water supply well (EPNG-1), and two (2) downgradient
active water supply wells (Oxy Production Well and Doom Production Well). Monitor
well ENSR-2 was converted into a groundwater recovery well and connected to the
remediation system active at the Site. Groundwater samples were not collected from
ENSR-2 during sample year 2002. The ENSR monitor wells are located within the
Plant process areas as shown on Figures 2 through 7. Water supply well EPNG-1 is
located at the northwest corner of the Plant property. The Oxy Production Well is
located approximately in the center of Section 5-T24S-R37E and provides potable
water to Oxy’s Myers Langlie Mattix Unit Water Injection Station. The locations of the
Oxy injection station and supply well are shown on Figures 2 through 7. The Doom
Production Well is a private water supply well that provides water to the residence of
Jimmie J. and Rebecca J. Doom, and is located in the approximate center of the
northwest quarter of Section 8-T24S-R37E. The location of the Doom Production Well
is not shown on the Figures provided, however, the well is approximately 5,800 feet

south of the Oxy water injection station.

To date, EPNG has collected groundwater samples from these non-program wells at
least annually. During sample year 2002, non-program monitor wells ENSR-1 and
ENSR-3, and piezometer PTP-1 were sampled during the second and fourth quarterly
sampling events. During the second quarterly sampling event, groundwater samples

from these wells were submitted to the laboratory for the following analyses: specific
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conductance, TDS and chloride. During the fourth quarterly sampling event,
groundwater samples from these wells were submitted to the laboratory for the
following analyses: BTEX, specific conductance, pH, TDS, chloride, sulfate, bromide,
fluoride, nitrate, arsenic, boron, calcium, iron, magnesium, manganese, potassium,
silica, sodium, alkalinity and hardness. The Oxy Production Well was sampled during
the third and fourth quarterly sampling events. During the third sample event,
groundwater samples from this well were submitted to the laboratory for the following
analyses: BTEX, specific conductance, pH, TDS, chloride and sodium. During the
fourth quarterly sampling event, groundwater samples taken from the Oxy Production
Well were submitted to the laboratory for the following analyses: BTEX, specific
conductance, pH, TDS, chloride, sulfate, bromide, fluoride, nitrate, arsenic, boron,
calcium, iron, magnesium, manganese, potassium, silica, sodium, alkalinity and
hardness. The Doom Production Well was sampled quarterly in 2002. During the first
two (2) quarterly sampling events, groundwater samples taken from this well were
submitted to the laboratory for the following analyses: BTEX, specific conductance, pH,
TDS, chloride, sulfate, bromide, fluoride, nitrate, calcium, magnesium, potassium, silica,
sodium, alkalinity and hardness. During the third quarterly sampling event, groundwater
samples taken from the Doom Production Well were submitted to the laboratory for the
following analyses: BTEX, specific conductance, pH, TDS, chloride and sodium.
During the fourth quarterly sampling event, the groundwater samples taken from this
well were submitted to the laboratory for the following analyses: BTEX, specific
conductance, pH, TDS, chloride, sulfate, bromide, fluoride, nitrate, arsenic, boron,
calcium, iron, magnesium, manganese, potassium, silica, sodium, alkalinity and

hardness.

1.3 Depth to Groundwater Measurements

During each groundwater sampling event, and prior to disturbing the water columns
within each well, EPNG personnel measured the static depths to groundwater within the
well casings using an electronic water level indicator. All depths to groundwater were

measured relative to the surveyed top of casing (TOC) datums so that groundwater
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elevations could be determined. Table 1 provides a summary of the depths to
groundwater, TOC elevations, and groundwater elevations that have been compiled

throughout EPNG’s monitoring program.

1.4 Sampling Procedures
The groundwater samples were collected by EPNG personnel in accordance with EPA

methods and quality assurance/quality control guidance. All monitor wells were purged
thoroughly prior to sample collection using electric submersible pumps. Groundwater
produced during purging operations was contained and disposed of within the Plant's

lined Surface Impoundment #9.

Upon collection, the groundwater samples were placed directly into laboratory-prepared
containers, labeled as to source, packed on ice, and placed under chain-of-custody
control for transfer to the laboratory. The results of the 2002 groundwater analyses and
all previous analyses are summarized on Table 2. The complete 2002 laboratory

analytical reports and chain-of-custody documents are provided in Appendix B.
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2.0 RESULTS OF MONITORING ACTIVITIES
The following Sections summarize the field measurements and laboratory analytical

results obtained throughout the 2002 groundwater sampling program. These data have
been compared with historic data to assess any trends that may be apparent. To
facilitate these comparisons, forty-two (42) trend graphs have been prepared that show
the TDS, chloride, sodium, and benzene concentrations that have been detected within
the groundwater samples taken from the fourteen (14) program monitor wells. These

graphs are presented in the section of this report tabbed “Graphs”.

2.1 Field Measurements

Depth to groundwater measurements taken during each of the sampling events are
shown on Table 1. These data indicate that the depths to groundwater across the Plant
are approximately 100 feet below ground surface, and that the static groundwater
elevations exhibit little seasonal variability. With the exception of ACW-5 and ACW-9,
the fluctuations in the groundwater elevations observed in the wells have been less
than one (1) foot since monitoring began in 1997. In 2002, the depth to groundwater
elevations for ACW-5 and ACW-9 appear to be influenced by groundwater withdrawals
from ENSR-2 and RW-2 resulting in groundwater elevations fluctuations greater than

one (1) foot.

Groundwater potentiometric surface maps have been prepared for each sampling
quarter. These maps are presented on Figures 2 through 5. As is shown on these
figures, the groundwater flow direction across the Plant, in general, is from northwest to
southeast (S46E). The hydraulic gradient across the Plant is approximately 0.002 feet
per foot. In general, the groundwater flow direction and hydraulic gradient at the Site
appear to have changed little since 1997. A notable exception is those localized areas
near the active recovery wells where the groundwater flow direction and hydraulic

gradient have been altered by the extraction of groundwater from these wells.
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2.2 Inorganic Constituents

The primary inorganic parameters being utilized to assess plume migration at the Plant
include: TDS, chloride and sodium. Atkins has reviewed the concentration trend graphs

for these parameters in each of the program monitor wells.

It is Atkins’ opinion, based upon our review, that centain trends are apparent in the
levels of these parameters. The following table summarizes Atkins’ opinions of the
trends that are observable from the inorganic database provided herein. The trends

observed in calendar year 2001 are shown in parentheses.

'MONITORWELL [~ DS
T ACW-1 T
ACW-2A ) (»L)
ACW-4 ) () L)
ACW-5 V) oM © ()
ACW-6 1 {d) ) L)
e M T T
ACW-8 L) L) V(o)
ACW-9 (M o (M 0]
el 0 T o)
ACW-11 X0 5 I
ACW-12 oM o o
Ao ©(©) o (©) o (©)
ACW-14 (o) o () o ()
i i o oW

Key: <> denotes no observable trend, 4 denotes a decreasing trend, T denotes an increasing trend.

In general, these trends indicate that the overall levels of inorganic constituents are
decreasing in five (5) wells, increasing in four (4) wells, and no observable trend in five
(5) wells. The wells and their overall trends for inorganic constituents can be grouped

as follows:
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Monitor Wells with Decreasing Overall Inorganic Levels
ACW-1 ACW-2A ACW-4
ACW-6 ACW-8

Monitor Wells with Increasing Overall Inorganic Levels
ACW-7 ACW-9 ACW-10
ACW-11 ACW-12

Monitor Wells with No Observable Overall Inorganic Levels
ACW-5 ACW-13 ACW-14
ACW-15

On Figure 6, Atkins has prepared an isopleth of the chloride concentrations detected in
groundwater during the 2002 sampling program. NMAC 20.6.2.3103 (B) has
established a standard for Other Standards for Domestic Water Supply of 250 mg/L for

chloride in groundwater containing Total Dissolved Solids (TDS) levels of 10,000 mg/L
or less. On this isopleth, the value posted at each well location represents the highest
chloride concentration detected in any groundwater sample taken from that well during

the 2002 monitoring program.

Decreasing or stable chloride trends are evident in the monitor wells immediately
adjacent to RW-1 and ENSR-2 (i.e., monitor wells ACW-2A, ACW-4 and ACW-8).
These trends indicate the remediation system is effective in removing the highest levels

of brine impact and that fresher groundwater is converging on these wells.

2.3 Organic Constituents

The primary organic constituent being utilized to assess plume migration at the Plant is
benzene. NMAC regulation 20.6.2.3103 (A) has established a Human Health Standard

of 0.01 mg/L for benzene in groundwater containing TDS levels of 10,000 mg/L or less.

Atkins has reviewed the concentration trend graphs for benzene in each of the program

monitor wells. It is Atkins’ opinion, based upon our review, that certain trends are
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apparent in the levels of this compound. The following table summarizes Atkins’
opinions of the trends that are observable from the benzene database provided herein.

The trends observed in calendar year 2001 are shown in parentheses.

“#.¢._  MONITOR WELL BENZENE CONCENTRATION

DR ~“ TREND: |
ACW-1 © (o)
ACW-2A Y ()
ACW-4 0
ACW-5 © (o)
ACW-6 T
ACW-7 T (©)
ACW-8 Y
ACW-9 < (©)
ACW-10 o (©)
ACW-11 O
ACW-12 < (<)
ACW-13 o (o)
ACW-14 o ()
ACW-15 < (o)

Key: < denotes no observable trend, | denotes a decreasing trend, T denotes an increasing trend,

trends shown in parentheses were reported in previous years monitoring program.

In general, these trends indicate that benzene levels are remaining relatively constant
or are decreasing slightly across the Plant (8 stable and 3 decreasing trends).
However, an increasing benzene trend is indicated in monitor wells ACW-6 and ACW-
11. These monitor wells are located along the eastern Plant property boundary. ACW-

11 is located on Plant and ACW-6 is located immediately off-Plant.
On Figure 7, Atkins has prepared an isopleth of the benzene concentrations detected in

groundwater during the 2002 sampling program. On this isopleth, the value posted at

each well location represents the highest benzene concentration detected in any
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groundwater sample taken from that well during the 2002 monitoring program. As can
be seen on Figure 7, the highest benzene concentration observed in 2002 was
detected in the groundwater sample taken from on Plant monitor well ACW-4 (84 ug/L).
In addition, benzene was detected in four (4) off-Plant monitor wells during the sample
year 2001. These wells were ACW-6 (18 pg/L), ACW-7 (12 pg/L), ACW-9 (1.1 ug/L)
and ACW-12 (3.7 pg/L).
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3.0 GROUNDWATER REMEDIATION SYSTEM
To date, EPNG has installed two (2) groundwater recovery wells to mitigate impacts to

the shallow groundwater system. These wells are identified as RW-1 and RW-2, and
the locations of these wells are shown on Figures 2 through 7. Due to chronic scaling
problems that were occurring within the electrical submersible pump in RW-1, monitor
well ENSR-2 was tested as a recovery well in 2000 and operated intermittently as a
replacement well for RW-1 in 2001 and 2002. ENSR-2 was permitted as a stand-alone
recovery well on January 27, 2003. Correspondence concerning the permitting of this
recovery well is provided in Appendix C. As shown on Figures 2 through 7, ENSR-2 is
located on Plant property in very close proximity to RW-1, and to areas that have likely
been sources for brine and hydrocarbon impacts to groundwater. RW-2 is located
hydraulically downgradient relative to recovery well ENSR-2 and is approximately 780
feet east of the Plant property boundary. EPNG has installed a below-grade pipeline
that connects recovery wells RW-1 and RW-2 to a Class |l water disposal well located
immediately north of the Plant in the northwest quarter, of the southwest quarter, of
Section 32-T23S-R37E. This well, referred to as the SWD-214, was approved for
disposal by NMOCD on October 23, 1979 and has a perforated injection interval of
3,866 to 3,982 feet below ground level. During 2001, ENSR-2 was connected to this
disposal system. SWD-214 is currently owned and operated by Christie, and in 1999
EPNG entered into an agreement with Christie that provides EPNG with access to the
disposal well for the purpose of disposing of all groundwater recovered from the
remediation system. EPNG has been made aware through discussions with Christie

that the sale of the Plant to Texas LPG was apparently finalized in December 2002.
Groundwater recovery began from recovery well RW-1 in October 1999, RW-2 in
January 2000, and ENSR-2 in August 2000. Table 3 provides a summary of the

volumes of groundwater pumped from each of these wells in 2002.

Due to Christie’s operations at the Plant, EPNG had limited access to the disposal well

in 2002 and, therefore, groundwater recovery operations at the Plant were limited.
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Groundwater recoveries from recovery wells RW-1, RW-2 and ENSR-2 in calendar year
2002 totaled 267,869 gallons, 2,919,520 gallons and 1,675,670 gallons, respectively,
and totaled 4,863,059 gallons. This total volume is equivalent to 14.92 acre-feet of
water. Groundwater permits for recovery wells RW-1 and RW-2, obtained in June 1997
from the New Mexico State Engineer’s Office, established production limits of 35 acre-

feet of water per year from all combined sources at the Plant.

A summary of the amount of groundwater recovered from each of the recovery wells is
presented on the following table. This table presents total number of gallons recovered
per well, per year. In addition, the total amount of water recovered per year is

presented in gallons and in acre-feet.

Groundwater Recovery Volumes:...-... ... o o0
Year RW-1 RW-2 ENSR-2 “Total ool Total~
(gallons) (galions) {gallons) | {galions) (acre-feet)

1999 319,280 0 0 319,280 1.0
2000 1,575,510 3,967,385 780,240 6,323,135 19.4
2001 0 1,672,990 566,126 2,239,116 6.9
2002 267,869 2,919,520 1,675,670 4,863,059 14.92

Cumulative 2,162,659 8,559,895 3,022,036 13,744,590 42,22
Total

13
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40 GROUNDWATER MODEL
As recommended in the 2001 Annual Groundwater Remediation Report, Atkins

conducted a pump test at the Plant in 2002. Data obtained from this pump test were
utilized to complete the computer model of the upper-most groundwater system present
beneath the Plant as was proposed in the 2000 Annual Groundwater Remediation
Report. Upon completion of this model, Atkins conducteéd a capture zone analysis for
the groundwater remediation system. The focus of this analysis was the area of the
Site underlain with highly impacted groundwater (i.e., groundwater with chloride
concentrations of 5,000 mg/L or greater). It is with this focus that Atkins conducted the

following capture zone simulations:

e Current Recovery Well Configuration
e Current Recovery Well Configuration Plus One Additional Recovery Well, and

e Current Recovery Well Configuration Plus Two Additional Recovery Wells.

The findings of the capture zone analysis are presented in a document titled

Groundwater Modeling Report, dated February 6, 2003.
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5.0 CONCLUSIONS
Based upon Atkins’ review of the data presented herein, the following conclusions are

presented:

e The uppermost occurrence of groundwater in the Plant area occurs within a
shallow groundwater system with saturation occurring at approximately 100 feet

below ground surface.

e The groundwater elevations of the shallow groundwater system locally are quite
stable. With the exception of two (2) wells, the observed groundwater elevations

in all monitor wells have fluctuated less than 1-foot over the last six (6) years.

e Groundwater flow directions at the Plant within the shallow groundwater system
appear quite stable with flows occurring from northwest to southeast (S46E) with

a hydraulic gradient of approximately 0.002 feet per foot.

e The shallow groundwater system in the Plant area has been impacted by
chloride. The groundwater analytical data indicate that a plume containing
elevated levels of chloride has migrated hydraulically downgradient from the

Plant area.

e In general, chloride concentrations in groundwater appear to be decreasing or
remaining stable along the eastern property boundary of the Plant but increasing
in areas that are offsite and hydraulically down gradient of the Plant along a line
between RW-1 and monitor well ACW-15.

e The shallow groundwater system in the Plant area has been impacted by

hydrocarbons. The groundwater analytical data indicate that detectable levels of

benzene are present hydraulically downgradient of the Plant area.
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. e In general, benzene concentrations in groundwater appear to be remaining
constant or may be decreasing slightly along the eastern property boundary of
the Plant. Only the benzene levels in monitor wells ACW-6 and ACW-11 appear

to have an increasing trend.
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. 6.0

RECOMMENDATIONS

Based upon a thorough review of the data contained within this report, Atkins has

formulated the following recommendations:

Continue operation of the current groundwater remediation system at maximum
design capacity. Each recovery well should be routinely monitored to identify
groundwater recovery volumes, pumping rates, pumping times, and the quality of
groundwater being discharged (via field measurements of specific conductance

and chloride concentration).

Efforts should be made to improve access to and capacity in disposal well SWD-
214 to maximize groundwater recovery volumes. Ideally, EPNG’s disposal
capacity and recovery well configuration should be sufficient to allow hydraulic
capture of the highly impacted groundwater (i.e., chloride levels greater than
5,000 mg/L). If adequate disposal capacity cannot be developed and
maintained, EPNG should pursue another disposal well(s) that can provide the

disposal capacity required.

Remediation efforts should focus on capturing the most highly impacted
groundwater. Particular emphasis should be placed upon evaluating vertical
variations in brine concentrations that may be present within the groundwater
system. Construction of future recovery wells should target those groundwater

intervals containing the most highly affected groundwater.
Drill and install an additional recovery well to enhance the effectiveness of the
groundwater remediation system, and prevent further downgradient movement of

impacted groundwater.

Based upon the analytical database created during the last six (6) years of

groundwater monitoring, Atkins recommends that the groundwater sampling
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program be modified. The recommended modifications to the sampling program

include:

a 1% Quarter - sample program monitor wells ACW-13, ACW-14 and ACW-15, and
the Oxy and Doom Production Wells for the following: BTEX, TDS, specific

conductance, chloride and sodium.

a 2™ Quarter - sample program monitor wells ACW-13, ACW-14 and ACW-15,
and the Oxy and Doom Production Wells for the following: BTEX, TDS, specific

conductance, chloride and sodium.

a 3" Quarter - sample program monitor wells ACW-13, ACW-14 and ACW-15, and
the Oxy and Doom Production Wells for the following: BTEX, TDS, specific

conductance, chloride and sodium.

a 4" Quarter - sample all program and non-program wells for the following: BTEX,

TDS, specific conductance, chloride and sodium.
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TABLE 1: SUMMARY OF DEPTH TO GROUNDWATER MEASUREMENTS,
JAL NO. 4 PLANT, EL PASO NATURAL GAS COMPANY, LEA COUNTY, NEW MEXICO

TOP OF DEPTHTO
SCREENED CASING GROUNDWATER DEPTHTO GROUNDWATER
MONITOR INTERVAL ELEVATION MEASUREMENT GROUNDWATER ELEVATION
WELL (FEET-BGL) (FEET-AMSL) DATE (FEET-TOC) (FEET-AMSL)

ACW-01 110 to 130 3,300.87 02/19/97 106.65 3,194.22
05/07/97 105.59 3,195.28

08/19/97 105.61 3,195.26

10/21/97 105.71 3,195.16

02/24/98 105.62 3,195.25

05/12/98 105.59 3,195.28

08/11/98 105.61 3,195.26

10/20/98 105.67 3,195.20

02/23/99 105.72 3,195.15

05/11/99 105.66 3,195.21

08/11/99 105.68 3,195.19

10/18/99 105.73 3,195.14

02/22/00 105.81 3,195.06

05/09/00 105.90 3,194.97

08/07/00 105.99 3,194.88

10/26/00 106.10 3,194.77

02/20/01 106.19 3,194.68

05/01/01 105.90 3,194.97

08/01/01 105.89 3,194.98

10/22/01 106.05 3,194.82

02/20/02 106.30 3,194.57

04/29/02 106.30 3,194.57

09/24/02 106.04 3,194.83

11/03/02 106.30 3,194.57

ACW-2a 98to 118 3,300.88 05/12/99 106.00 3,194.88
10/18/99 106.09 3,194.79

05/08/00 107.27 3,193.61

10/26/00 107.51 3,193.37

05/02/01 106.31 3,194.57

10/22/01 106.85 3,194.03

04/30/02 106.82 3,194.06

09/24/02 106.55 3,194.33

11/03/02 107.00 3,193.88

ACW-03 112to0 132 3,300.34 05/08/00 105.98 3,194.36
10/26/00 106.21 3,194.13

05/01/01 105.94 3,194.40

10/23/01 106.15 3,194.19

04/30/02 106.30 3,194.04

09/24/02 106.13 3,194.21

11/03/02 106.44 3,193.90

ACW-04 154 to 169 3,299.48 05/08/00 113.57 3,185.91
10/26/00 113.25 3,186.23

05/02/01 106.00 3,193.48

10/22/01 107.99 3,191.49

04/30/02 107.88 3,191.60

09/24/02 107.71 3,191.77

ﬁ 11/02/02 107.90 3,191.58

ACW-05 105t0 115 3,294.75 02/19/97 103.08 3,191.67
05/07/97 103.06 3,191.69

08/19/97 103.07 3,191.68

10/22/97 103.06 3,191.69

02/24/98 103.10 3,191.65

05/13/98 103.10 3,191.65

08/11/98 103.15 3,191.60

10/21/98 103.22 3,191.53

02/23/99 103.26 3,191.49

05/13/99 103.17 3,191.58

08/11/99 103.17 3,191.58

10/21/99 103.25 3,191.50

02/22/00 103.30 3,191.45

05/10/00 103.32 3,191.43

08/07/00 103.40 3,191.35

10/26/00 103.50 3,191.25

02/20/01 103.62 3,191.13

05/06/01 103.57 3,191.18

Revised: 02/11/2003 Page 1 0of 5 97171\971 7103\ TABLES\T002¢




TABLE 1: SUMMARY OF DEPTH TO GROUNDWATER MEASUREMENTS,
JAL NO. 4 PLANT, EL PASO NATURAL GAS COMPANY, LEA COUNTY, NEW MEXICO

97171\9717103\TABLES\T002¢

TOP OF DEPTH TO
SCREENED CASING GROUNDWATER DEPTH TO GROUNDWATER
. MONITOR INTERVAL ELEVATION | MEASUREMENT | GROUNDWATER ELEVATION
WELL (FEET-BGL) (FEET-AMSL) DATE (FEET-TOC) (FEET-AMSL)
ACW-05 105t0 115 3,204.75 08/01/01 103.46 3,191.29
(con't) 10/24/01 103.70 3,191.05
02/20/02 103.70 3,191.05
04/30/02 103.70 3,191.05
09/24/02 103.57 3,191.18
11/06/02 103.81 3,190.94
ACW-06 110 to 120 3,300.53 02/19/97 107.53 3,193.00
05/08/97 107.50 3,193.08
08/18/97 107.51 3,193.02
10/22/97 107.57 3,192.96
02/24/98 107.54 3,192.99
05/13/98 107.55 3,192.98
08/11/98 107.57 3,192.96
10/21/98 107.70 3,192.83
02/23/99 107.68 3,192.85
05/13/99 107.62 3,192.91
08/11/99 107.60 3,192.93
10/21/99 107.68 3,192.85
02/22/00 107.72 3,192.81
05/10/00 107.75 3,192.78
08/07/00 107.84 3,192.69
10/26/00 107.90 3,192.63
02/20/01 108.00 3,192.53
05/06/01 107.95 3,192.58
08/01/01 107.87 3,192.66
10/24/01 108.09 3,192.44
02/20/02 108.07 3,192.46
04/29/02 108.08 3,192.45
09/24/02 107.94 3,192.59
11/04/02 108.16 3,192.37
ACW-07 10510 115 3,295.36 05/12/99 102.62 3,192.74
10/21/99 102.75 3,192.61
05/10/00 102.92 3,192.44
10/26/00 103.20 3,192.16
05/06/01 103.08 3,192.28
10/24/01 103.35 3,192.01
04/30/02 103.35 3,192.01
09/24/02 103.21 3,192.15
11/05/02 103.45 3,191,091
ACW-08 14010 173 3,297.27 05/11/99 104.17 3,193.10
10/18/99 104.29 3,192.98
05/09/00 104.40 3,192.87
10/26/00 104.64 3,192.63
05/01/01 104.48 3,192.79
10/24/01 104.60 3,192.67
04/29/02 104.81 3,192.46
09/24/02 104.51 3,192.76
11/04/02 104.72 3,192.55
ACW-09 140 to 160 3,302.47 02/19/97 110.24 3,192.23
05/08/97 110.25 3,192.22
08/19/97 110.26 3,192.21
10/23/97 110.28 3,192.19
02/24/98 110.29 3,192.18
05/13/98 110.30 3,192.17
08/11/98 110.32 3,192.15
10/21/98 110.40 3,192.07
02/23/99 110.54 3,191.93
05/13/99 110.45 3,192.02
08/11/99 110.45 3,192.02
10/22/99 110.50 3,191.97
02/22/00 111.18 3,191.29
05/12/00 111.89 3,190.58
08/07/00 111.22 3,191.25
10/26/00 112.20 3,190.27
. 02/20/01 11241 3,190.06
|
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TOP OF DEPTH TO
SCREENED CASING GROUNDWATER DEPTH TO GROUNDWATER
. MONITOR INTERVAL ELEVATION | MEASUREMENT | GROUNDWATER ELEVATION
WELL (FEET-BGL) (FEET-AMSL) DATE (FEET-TOC) (FEET-AMSL)

ACW-09 140 to 160 3,302.47 05/04/01 110.85 3,191.62
{con't) 08/01/01 110.70 3,191.77
10/25/01 112,17 3,190.30

02/20/02 111.98 3,190.49

05/01/02 111.29 3,191.18

09/24/02 111.08 3,191.39

11706/02 112.11 3,190.36

ACW-10 140 to 160 3,297.57 02/19/97 106.31 3,191.26
05/08/97 106.32 3,191.25

08/19/97 106.33 3,191.24

10/23/97 106.35 3,191.22

02/24/98 106.38 3,191.19

05/14/98 106.38 3,191.19

08/11/98 106.41 3,191.16

10/22/98 106.54 3,191.03

02/23/99 106.52 3,191.05

05/14/99 106.45 3,191.12

08/11/99 10647 3,191.10

10/22/99 106.52 3,191.05

02/22/00 106.39 3,191.18

05/12/00 106.63 3,190.94

08/07/00 106.77 3,190.80

10/26/00 106.89 3,190.68

02/20/01 106.99 3,190.58

05/06/01 106.82 3,190.75

08/07/01 106.76 3,190.81

10/25/01 107.01 3,190.56

02/20/02 107.08 3,190.49

05/01/02 107.05 3,190.52

09/24/02 106.91 3,190.66

11/08/02 107.09 3,190.48

ACW-11 74010 160 3,299.33 02/19/97 706.01 3,193.32
05/06/97 105.95 3,193.38

08/19/97 106.00 3,193.33

10/21/97 106.02 3,193.31

02/24/98 106.02 3,193.31

05/12/98 106.00 3,193.33

08/11/98 106.07 3,193.26

10/20/98 106.17 3,193.16

02/23/99 106.20 3,193.13

05/12/99 106.07 3,193.26

08/11/99 106.15 3,193.18

10/20/99 106.16 3,193.17

02/22/00 106.27 3,193.06

05/09/00 106.31 3,193.02

08/07/00 106.54 3,192.79

10/26/00 106.65 3,192.68

02/20/01 106.70 3,102.63

05/01/01 106.45 3,192.88

08/01/01 106.40 3,192.93

10/23/01 106.57 3,192.76

02/20/02 106.79 3,192.564

04/29/02 106.78 3,192.55

00/24/02 106.60 3,192.73

11/06/02 106.80 3,192.53

ACW-12 150 to 170 3,299.56 02/19/97 109.32 3,190.24
05/08/97 100.32 3,190.24

08/20/97 99.29 3,200.27

10/23/97 109.39 3,190.17

02/24/98 109.38 3,190.18

05/14/98 109.35 3,190.21

08/11/98 109.40 3,190.16
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TABLE 1: SUMMARY OF DEPTH TO GROUNDWATER MEASUREMENTS,
JAL NO. 4 PLANT, EL PASO NATURAL GAS COMPANY, LEA COUNTY, NEW MEXICO

TOP OF DEPTH TO
SCREENED CASING GROUNDWATER DEPTHTO GROUNDWATER
. MONITOR INTERVAL ELEVATION MEASUREMENT GROUNDWATER ELEVATION
WELL (FEET-BGL.) (FEET-AMSL) DATE (FEET-TOC) (FEET-AMSL)
ACW-12 150t0 170 3,299.56 10/22/98 109.51 3,190.05
(con't) 02/23/99 109.54 3,190.02
05/14/99 109.44 3,190.12
08/11/99 109.54 3,190.02
10/22/99 109.52 3,190.04
02/22/00 109.50 3,190.06
05/11/00 109.57 3,189.99
08/07/00 109.65 3,189.91
10/26/00 109.78 3,189.78
02/20/01 109.90 3,189.66
05/03/01 109.75 3,189.81
08/01/01 109.76 3,189.80
10/25/01 109.99 3,189.57
02/20/02 109.97 3,189.59
05/01/02 109.98 3,189.58
09/24/02 109.77 3,189.79
11/07/02 109.91 3,189.65
ACW-13 15310 173 3,289.46 02/20/97 99.28 3,190.18
05/08/97 99.29 3,190.17
08/20/97 99.29 3,190.17
10/23/97 99.27 3,190.19
02/24/98 99.31 3,190.15
05/14/98 99.31 3,190.15
08/11/98 99.36 3,190.10
10/22/98 99.40 3,190.06
02/23/99 99.45 3,190.01
05/14/99 99.38 3,190.08
08/11/99 99.44 3,190.02
10/22/99 99.44 3,190.02
02/23/00 99.48 3,189.98
05/11/00 99.47 3,189.99
08/07/00 99.53 3,189.93
10/26/00 99.50 3,189.96
02/20/01 99.65 3,189.81
05/06/01 99.62 3,189.84
08/01/01 99.61 3,189.85
10/25/01 99.61 3,189.85
02/20/02 99.72 3,189.74
05/01/02 99.73 3,189.73
09/24/02 99.61 3,189.85
11/07/02 99.80 3,189.66
ACW-14 15710 177 3,291.18 02/19/97 NM NM
05/06/97 NM NM
08/20/97 100.41 3,190.77
10/22/97 100.38 3,190.80
02/24/98 100.47 3,190.71
05/13/98 100.42 3,190.76
08/11/98 100.47 3,190.71
10/21/98 100.54 3,190.64
02/23/99 100.57 3,190.61
05/13/99 100.49 3,190.69
08/09/99 100.49 3,190.69
10/21/99 100.55 3,190.63
02/22/00 100.56 3,190.62
05/10/00 100.52 3,190.66
08/07/00 100.61 3,190.57
10/26/00 100.62 3,190.56
02/20/01 100.75 3,190.43
05/03/01 100.72 3,190.46
08/01/01 100.75 3,190.43
10/24/01 100.75 3,190.43
02/19/02 100.80 3,190.38
04/30/02 100.80 3,190.38
09/24/02 100.71 3,190.47

. 11/04/02 100.80 3,190.38
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TABLE 1: SUMMARY OF DEPTH TO GROUNDWATER MEASUREMENTS,
JAL NO. 4 PLANT, EL PASO NATURAL GAS COMPANY, LEA COUNTY, NEW MEXICO

TOP OF DEPTHTO
SCREENED CASING GROUNDWATER DEPTHTO GROUNDWATER
. MONITOR INTERVAL ELEVATION MEASUREMENT GROUNDWATER ELEVATION
WELL (FEET-BGL) (FEET-AMSL) DATE (FEET-TOC) (FEET-AMSL)
ACW-15 150to 170 3,290.54 10/23/99 102.39 3,188.15
02/23/00 102.41 3,188.13
05/11/00 102.42 3,188.12
08/07/00 102.45 3,188.09
10/26/00 102.42 3,188.12
02/20/01 102.55 3,187.99
05/06/01 102.51 3,188.03
08/01/01 102.58 3,187.96
10/25/01 102.56 3,187.98
02/19/02 102.57 3,187.97
05/02/02 102.65 3,187.89
09/24/02 102.55 3,187.99
11/07/02 102.68 3,187.86

NOTES:

1. TOC : Top of Casing

2. AMSL : Above Mean Sea Level
3. NM: No Measurement Taken
4. BGL.: Below Ground Level
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APPENDIX A

NMOCD LETTER APPROVING MODIFICATIONS TO
SAMPLING PROGRAM

PAUSTAH\EnwW\1997\97171\9717103\Reports\R2002.doc




NEW MEXICO ENERGY, MINERALS and
NATURAL RESOURCES DEPARTMENT

GARY E.JOHNSON Lori Wrotenbery
Governor Director
Oil Conservation Division

Betty Rivera
Cabinet Secretary

July 30, 2002

CERTIFIED MATL
RETURN RECEIPT NO. 7001-1940-0004-7923-0483

Mr. Scott T. Pope

El Paso Natural Gas Company
614 Reilly Ave.

Farmington, NM 87401

. RE: ANNUAL REMEDIATION REPORT
CASE # GW-107R
JAL #4 PLANT
LEA COUNTY, NEW MEXICO

Dear Mr. Pope:

The New Mexico Oil Conservation Division (OCD) has reviewed El Paso Natural Gas
Company’s (EPNG) February 14, 2002 "REPORT SUBMITTAL, 2001 ANNUAL
GROUNDWATER REMEDIATION REPORT, JAL NO. 4 PLANT, LEA COUNTY, NEW
MEXICO". This document contains the results of EPNG’s remediation and monitoring of
contaminated ground water at the Jal No. 4 Plant during the 2001 calendar year and recommends

changes to the sampling program.

The recommended changes to the ground water sampling and monitoring program, as contained
in the above-referenced document, are approved.

Please be advised that OCD approval does not limit EPNG to the proposed work plan should the
plan fail to adequately monitor contamination at the site, or if contamination exists which is
outside the scope of the plan. In addition, OCD approval does not relieve EPNG of
responsibility for compliance with any other federal, state or local laws and regulations.

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 475-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us




Mr. Scott T. Pope
July 30, 2002
Page 2

If you have any questions, please call me at (505) 476-3491.

Sincerely,

William C. Olson
Hydrologist
Environmental Bureau

xc:  Chris Williams, OCD Hobbs District Supervisor
Dartic Crmpbell ~ ZPC - Ecfps0
EBd Nickols — EPc - Row - & Aso
Buddy Ricbord Som = ABT - Tulss
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APPENDIX C

ENSR-2 RECOVERY WELL PERMIT CORRESPONDENCE
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P
elpaso

August 14, 2002

Mr. John Hernandez

Lea County Basin Supervisor
Office of the State Engineer
1500 W. Second Street
Roswell, NM 88201

RE: Permit Application CP-37 thru CP-42 Combined-S (ENSR - 2) at the Jal No. 4 Plant
Lea County, New Mexico

Dear Mr. Hernandez:

El Paso Natural Gas Company (EPNG) is currently involved in a groundwater remediation effort
to remove brine impacted groundwater at the formerly owned Jal No. 4 Plant in Lea County, New
Mexico. In an effort to enhance removal of impacted groundwater in the source area EPNG
would like to pump from RW-1 and ENSR-2 simultaneously. In discussions with your office in
May 2002, we were allowed to test the ability to pump from wells RW-1 and ENSR-2
simultaneously. Test pumping began in ENSR-2 on June 23, 2002, but has never run longer than
2 weeks due to plant needs for the injection well. Based on the information gathered to date
EPNG would like to move forward with the permitting of ENSR-2.

Attached please find the permit application for ENSR-2 in triplicate along with the $25.00 filing
fee. It is our understanding that pumping from ENSR-2 will not have to be suspended during the

permit process.

If there is any additional information needed to complete the permitting of ENSR-2 please call me
at (505) 599-2124.

Sincerely,
_/V//"L"Ah— [. » /")Y/‘_—”"

Scott T. Pope
Senior Environmental Scientist
Environmental Remedia}tion

Attachments: as stated

Ce: Darrell Campbell, EPNG .
Ed Nichols, EPNG-ROW
Buddy Richardson, ABI
File: Jal #4

El Paso Corporation 614 Reilly Avenue Farmington, New Mexico 87401




Feb-04-03 09:15am  From-EL PASO FIELD SVS +505-589-2235 T-086 P.02/04 F-368

Roswell Office
1800 WEST SECOND STREET
ROSWELL, NM 88201

Thamas C. Turney
State Engineer

| . STATE OF NEW MEXICO
Trn Nbr: 255870 OFFICE OF THE STATE ENGINEER

File Nbr: CP 00037 COMBS

Jan. 27, 2003

SCOTT T. FOPE

EL PASO CORPORATION
614 REILLY AVENUE
FARMINGTON,NM 87401

Greetings:

Enclosed is your copy ¢f the above numbered permit which has been approved
subject to the conditions set forth on the approval page thereof.

proof or Completion of Well(s) wall be filed in this office after completion
and instrallaction of equipment, but in no event later than 01/31/2005.
Proof of Completion of Well foxms shall be mailed upon request.

Your rights under this permit will expire oa 01/31/2005, unless Proof of

Complecion of Well(s) is faled or an Applicaticn for Extension of Time is
received in this office on or before that date.

. Sincerely,

-

Andy Morley
(505) 622-6467

Enclosure
cc: Santa Fe Office

nonappcw

xxxxx




+505-589~2235 T-086 P.03/04

Feb-04-03 08:15am  From-EL PASO FIELD SVS

." Trn Desc: CP 37 THRU CP 42 COMBS (ENSR2)

.-

NEW MEXICO STATE ENGINEER OFFICE
APPLICATION FOR SUPPLEMENTAL WELL (GROUND)

SPECIFIC CONDITIONS OF APPROVAL

18

PCW

Depth of the well shall not exceed cthe thickaess of the Ogallala
formarion.

The Permittee shall ucilize the highest and best technology
available to ensurye conservarion of water to the maximum excent

practical.

The well shall be drilled by a driller licensed in the State of
New Mexico an accordance with Secticn 72-12-12 New Mexico Statutes

Annotated.

Draller’'s well record must be filed with the State Engineer within
10 aays after the well is drilled or driven. Well record forms

will be provided by the Stare Engineexr upon request.

The Point of Davexrsion CP 00037 COME S must be completed and the
Proof of Completion of Works filed on or before 01/31/200S5.

The well shall be drilled atv least 660 feet from all wells of
other ownership.

1. This permit 25 approved as follows:
PERMIT NO: CP-37 thru CP-42 Comb-S (ENSR-2)
SOURCE: Shallow Ground Watex

POINT OF DIVERSION:
CP-37 thru CP-42 Comh-S (RW1l)
SE1/45W1/4 Sec. 32, Twp 235, Rge 37E, NMPM

CP-37 thru CP-4¢2 Comb-S (ENSR-2)
W1l/2SE1/45W1l/4 Sec. 32, Twp 23S, Rge 37E, NMPM

PURPOSE OF USE: Polluraion Control Well

AMOUNT OF WATER:
35.0 acre-feet (consumptive use) for groundwater
remediation ar Jal No. 4 Plant.

2. The diversion of shallow groundwater from wells
CP-37 thru CP-42 Comb-S (RW1l) and CP-37 thru CP-42
Combained-S (ENSR-2) compined undey this permzt shall be
limited to a maximum of 35.0 acre-feet per annum
(consumptive use) .

F-369

File Number: CP 00037 COMBS

Trn Number: 255870
page: 1




Fob-04-03 09:16am  From-EL PASG FIELD SVS

.A. iRty

Trn Dese:

. water in New Mexico nor derrime

+505-588-2238 T-096 P.04/04 F-353

NEW MEXICO STATE ENGINEER OFFICE
APPLICATION FOR SUPPLEMENTAL WELL (GROUND)

ACTION OF STATE ENGINEER

Notice of Intenricn Rovd: Date Rcvd. Corrected:
Formal Ap\pllcation Rcvd: 08/19/2002 Pub. of Notice Ordered: 10/15/2002
Date Recurned\~- Correcrion: Affidavit of Pub. Filed: 11/13/2002

This application is appr 4 provided it is nor exercised ro the detrimene of
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REMEDIAL ACTION PLAN FOR
CHLORIDE IMPACTED SOIL
JAL NO. 4 GAS PLANT
LEA COUNTY, NEW MEXICO

1.0 INTRODUCTION
The Jal No.4 Gas Plant (Plant) was constructed by an El Paso Corporation (EPC) entity

(El Paso Natural Gas Company, or EPNG) in 1952 to treat, compress and transport
natural gas to EPC’s main transmission lines. EPNG discontinued their use of the Plant
in 1987, leasing portions of the Plant property to Christie Gas Corporation (Christie) that

same year. The Plant was eventually sold to Christie in 1991.

Brine and wastewater at the Plant was managed in eight (8) unlined retention ponds
from 1952 to 1981. Beginning in 1981, brine at the Plant was managed in three (3)
synthetic-lined retention ponds. In 1989, a leak was detected in one (1) of the brine
retention ponds and two (2) ponds were retired. In response to the reported leak, the
New Mexico Oil Conservation Division (NMOCD) requested that a hydrologic study be
performed. This request led to the drilling of three (3) groundwater monitor wells and a
limited groundwater study at the site in May 1989. The preliminary findings of this study
indicated that chloride-impacted groundwater was present beneath the Plant.
Subsequent to this discovery, numerous investigations have been conducted at the

Plant to characterize and delineate the affected groundwater plume.

To date, eighteen (18) groundwater monitoring wells have been installed. These wells
are located generally along the east side of the Plant property, and on off-site properties
located east and southeast of the Plant. In addition to these groundwater monitor wells,
two (2) groundwater recovery wells have been installed to recover impacted
groundwater and prevent its downgradient migration. Impacted groundwater recovery
was initiated in recovery well RW-1 in October 1999, and in recovery well RW-2 in
January 2000. Groundwater recovered by the remediation system is disposed via an

existing on-site injection well that is currently owned by Christie.
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On November 28, 2001, a valve on the pipeline integral to the groundwater remediation
system froze and broke. This break resulted in the release of approximately seventy-
one (71) barrels of chloride affected groundwater in the vicinity of monitor well ACW-9
and recovery well RW-2. This Remedial Action Plan presents analytical data used to
delineate the lateral and vertical extent of the chloride impacted soils, the mechanism
utilized by the NMOCD to rank and develop remediation goals for the site, and the

methodologies to be employed to remediate the affected soils.

1.1  SITE DESCRIPTION

The Plant property is comprised of approximately 181 acres of land located west
of State Highway 18, approximately 9 miles north of the town of Jal, New Mexico.
The location of the Plant property and topographic features are shown on Figure
1. As is shown, the Plant property occupies portions of Sections 31 and 32 of
Township 23 South, Range 37 East, and Sections 5 and 6 of Township 24 South,

Range 37 East, in Lea County, New Mexico.

Off-site monitor and recovery wells installed to delineate and remediate the
chloride impacted groundwater are located east of State Highway 18. These off-
site monitor wells are located in Sections 5 and 6 of Township 24 South, Range
37 East. The area affected by the impacted groundwater release (Affected
Area) is located in Section 5 of Township 24 South, Range 37 East and is shown

on Figure 2.

1.2 PREVIOUS INVESTIGATIONS

On November 28, 2001, a valve on the flowline associated with the groundwater
remediation system froze and broke. This break resulted in the release of
approximately seventy-one (71) barrels of chloride affected groundwater in the
vicinity of monitor well ACW-9 and recovery well RW-2. On December 7, 2001,
EPC submitted Form C-141, Release Notification and Corrective Action (Form C-
141) to the NMOCD. A copy of the Form C-141 filed by EPC has been provided
in Appendix A.

PAUSTAH\Enw\1997\97171\9717104\Reports\WP0002.doc




REMEDIAL ACTION PLAN FOR CHLORIDE IMPACTED SOIL
Jal No. 4 Gas Plant o June 11, 2002

On November 29, 2001, EPC collected four (4) surface soil samples (M01-0528
through M01-0531) and analyzed for these samples for chlorides and total
petroleum hydrocarbon (TPH). Three (3) of these samples were in the Affected
Area and one (1) was a background sample. These samples were containerized,
labeled, preserved and sent to NEL Laboratory in Las Vegas, Nevada under
chain of custody via overnight delivery service. The analytical results indicate
that in the Affected Area chlorides were present but TPH was non-detect. A copy

of the analytical results has been provided in Appendix B.

On December 18, 2001, EPC collected fifteen (15) soil samples (M01-0534
through M01-0548) from the 0 to 0.5 foot below ground level (bgl) depth interval
for the purpose of delineating the horizontal extent of the chloride impacted soil in
the Affected Area. The locations of these soil samples are shown on Figure 3.
The soil samples were placed in zip-lock plastic bags and shipped to
Intermountain Laboratory (IML) located in Farmington, New Mexico, via overnight
courier, under chain-of-custody control and analyzed for Electrical Conductance
(EC) using the Method 10-3.3, Electrical Conductance as described in Methods
of Soil Analysis, Part 2, (2" edition), dated 1982 and jointly published by the

American Society of Agronomy and the Soil Society of America. A complete

copy of the analytical results for these soil samples is provided at Appendix B.

The results of the laboratory EC analyses are summarized in Table 1.

On March 27, 2002, ABI collected additional soil samples to further delineate the
horizontal and vertical extent of the chloride impacted soils in this area. Fourteen
(14) hand augered boreholes were installed at the locations shown on Figure 3.
The following borehole locations were sampled from the depth interval of 0.0 to
0.5 foot bgl: HA-1 and HA-10 through HA-14. Borehole locations HA-2 though
HA-9 were sampled from three (3) depth intervals as follows: 0.0 to 0.5 foot bgl,
0.5 to 1.0 foot bgl and 1.0 to 1.5 feet bgl.
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A field EC test was conducted for each interval sampled within each boring.
These field EC tests were used as a screening tool to ensure that the hand
boring/sampling activities had progressed to a depth interval that was beneath
the lower limit of the chloride impacted soil. Each field EC test was conducted by
combining a volume (1 cup) of soil from the sampled interval with an equal
volume of de-ionized water within a zip-lock plastic bag. Following soil and water
combination, the zip-lock bag was sealed and labeled as to source and contents.
The soil-water mixture was then mixed completely and allowed to stand for
approximately 30 minutes. The electrical conductivity of the soil-water mixture
was then taken with an electrical conductivity meter. An EC value of 4
mmhos/cm or less was used as an indicator that the sample collected at each
location was beneath the lower limits of the chloride impacted soil. If the field EC
value at the proposed final depth of the hand auger was greater than 4
mmhos/cm, then the hand auger boring was advanced an additional six (6)
inches, a field EC test was conducted on the soil extracted from this new depth

interval and an additional soil sample was collected for submittal to IML..

Soil samples collected for submittal to analytical laboratory were placed directly
into zip-lock plastic bags, labeled as to source and contents and transferred to
IML, via overnight courier, under chain-of-custody control. These samples were
analyzed for EC by Method 10-3.3. A complete copy of the analytical results for
these soil samples is provided at Appendix B. The results of the field and

laboratory EC analyses are summarized in Table 1.

Isopleths of laboratory EC resuits for the 0.0 to 0.5 foot bgl, 0.5 to 1.0 foot bgl
and 1.0 to 1.5 feet bgl depth intervals have been prepared and are presented on

Figures 3, 4 and 5, respectively.
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1.3 SITE HYDROGEOLOGICAL CONDITIONS
Site hydrogeological conditions are described in Expanded Hydrogeology Study
for the El Paso Natural Gas Company Jal 4 Facility, dated August 1990,

prepared by K. W. Brown & Associates, Inc.

1.4 GENERAL SITE CHARACTERISTICS
The remediation goals outlined in Guidelines for Remediation of Leaks, Spills
and Releases (Guidelines) dated August 13, 1993 and published by NMOCD do

not apply to the constituent of concern (chloride) addressed by this Remedial

Action Plan (RAP). However, this RAP will consider the criteria presented in

these Guidelines to evaluate the potential risk to surface water and groundwater.

The Guidelines provide guidance for e\)aluating hydrocarbon impacts to
determine remediation goals for benzene; benzene, toluene, ethylbenzene and
xylenes (commonly referred to as BTEX) and total petroleum hydrocarbon (TPH).
These Guidelines evaluate the potential threat to water sources such as depth to

groundwater, wellhead protection area and distance to surface water bodies.

Each factor is provided with a ranking score based on the distance from the
source to the potentially threatened water. With these ranking scores, a
remediation standard is established. The ranking scores and established
remediation standards resulting from these factors are on Table 2. While these
Guidelines are not applicable to this constituent of concern, an evaluation of the

criteria will demonstrate the potential level of threat to these water sources.

1.4.1 Depth to Groundwater

ACW-9 has routinely been monitored for depth to groundwater since 1997.
Historical depth to groundwater measurements taken by EPC within
monitor well ACW-9 show that the depth to groundwater has ranged from
110.24 feet top of casing (TOC) in February 1997 to 112.41 feet TOC in
February 2001 with an average depth to groundwater of 110.90 feet TOC.
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A summary of the depth to groundwater measurements for ACW-9 is

shown Table 3.

In accordance with the Guidelines, Section IV.A.2.a, the depth to
groundwater component receives a ranking score of zero because the

depth to groundwater is greater than one-hundred (100) feet.

1.4.2 Wellhead Protection Area

Wellhead protection area is defined in the Guidelines as “...the horizontal
distance from all water sources including private and domestic water
sources. Water sources are defined as wells, springs, or other sources of
fresh water extraction.” The closest water source is the production well
located near Oxy USA’s, Myers Langlie Mattix Unit Water Injection
Station.  This production well is located approximately 1,820 feet

southeast (downgradient) the affected area.

In accordance with the Guidelines, Section IV.A.2.a, the wellhead
protection area component receives a ranking score of zero because the
distance to the nearest downgradient well is greater than one-thousand
(1,000) feet to the nearest water source or greater than two-hundred (200)

feet from the nearest downgradient domestic water source.

1.4.3 Distance to Nearest Surface water Body

Surface water bodies are defined in the Guidelines as “...perennial rivers,
streams, creeks irrigation canals and ditches, lakes, ponds and playas.”
There are no surface water bodies within one-thousand (1,000) feet of the

affected area.

In accordance with the Guidelines, Section IV.A.2.a, the distance to

nearest surface water body component receives a ranking score of zero
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because the nearest surface water body is greater than one-thousand
(1,000) feet downgradient.

1.5 REMEDIATION OBJECTIVE

The objective of this remedial action is to excavate and remove the soils from the
affected area exhibiting EC values of 4 mmhos/cm or more. This soil will be
excavated and disposed at an approved disposal site. The area will be backfilled
with clean material and revegetated with an appropriate seed mixture to minimize

the potential for erosion.

A common standard used by numerous states when evaluating chloride impacts
to soil is published by the United States Department of Agriculture as Agriculture
Handbook No. 60, Diagnosis and Improvement of Saline and Alkali Soils, (USDA
Handbook 60) issued in February 1954. USDA Handbook 60 describes soil

having electrical conductivity of 4 mmhos/cm to 8 mmhos/cm as an EC range

where ‘“yields of many crops restricted”. A pertinent section of the USDA
Handbook 60 is provided in Appendix C.

ABI recommends to remediate the chloride impacted soils in the Affected Area to

laboratory EC levels of 4 mmhos/cm.
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2.0 SCOPE OF WORK
The following sections outline the scope of work that is planned for this remedial action.

All field activities will be conducted under the supervision of an ABI hydrogeologist or
engineer and in accordance with the Site-specific Health and Safety Plan (HSP)
previously prepared for the Plant. A copy of the HSP will be kept on-site by the ABI Site
Safety Officer at all times. Field activities will be documented in detail within a
dedicated field log book.

2.1 ESTABLISHING THE LIMITS OF EXCAVATION

To accurately locate the limits of excavation, the affected area will be over
laid with a grid system. The grid system will consist of 10-foot by 10-foot
grid pattern with grid crossing points having a unique letter/number

identification as shown on Figure 6.

After establishing the grid, the limits of excavation as shown on Figure 6
will be marked. These limits of excavation will be marked with different
colored marking flags or wooden stakes to indicate the various proposed
depths of excavation. It is estimated that approximately one-hundred and

sixty (160) cubic yards of material will require excavation.

2.2 EXCAVATION AND DISPOSAL OF CHLORIDE IMPACTED SOIL
Prior to the start of excavation activities, the limits of the excavation will be
surveyed using a transit to determine the existing elevations at the
corners, approximate center of the excavation and at other control points
as necessary. Upon completion of excavation activities the elevations of
the excavated surface at the previously surveyed points will be
established to verify that the proposed excavation depths have been
achieved.

Two (2) permanent structures exist within the area to be excavated.

These structures include monitor well ACW-9 and recovery well RW-2. To
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prevent the potential for comprising the structural integrity of monitor well
ACW-9 and recovery well RW-2, potentially impacted soils located
immediately surrounding these structures will not be excavated.
Excavation equipment will not excavate closer than two (2) feet from the
wellhead protective structure. Excavations in close proximity to these
permanent structures will be adequately stabilized throughout the
excavation, testing and backfiling operations to protect the structural

integrity of these structures.

Chloride impacted soil will be excavated with a rubber-tired backhoe or
hydraulic excavator to the proposed excavation depths indicated on Figure
6. After the proposed excavation depth in each area is obtained, soll
samples shall be collected for field EC testing. Field EC tests will be
conducted to ensure sufficient material as been removed prior to collection
of confirmation samples for submittal to the analytical laboratory. Field EC
samples will be collected at the locations shown on Figure 7. Comparison
of the field and laboratory EC values from the March 27, 2002 sampling
event indicates that samples exhibiting a field EC value greater than 1
mmhos/cm, in general, exhibited laboratory EC values greater than 4

" mmhos/cm. The field EC tests will be performed as described in Section
1.3.

If a field EC greater than 1 mmhos/cm is observed in a soil sample, then
soil will be over-excavated from the area immediately surrounding the
location from which the sample exhibiting an elevated field EC was
collected. The approximate lateral extent of the over-excavation will be a
five (5) feet square with the sample location exhibiting the elevated field
EC value in the center of the square. The over-excavation vertical depth
will be approximately 0.5 foot. The over-excavation will not extend into
previously unexcavated areas or into areas that were initially excavated to

a depth other than the depth of the area being over-excavated. Following
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these additional excavation activities, an additional soil sample for field EC
analysis will be collected from the newly excavated surface at a location

beneath the location previously exhibiting an elevated field EC value.

Excavated material will be manifested and transported to the Commercial
Waste Management Facility operated by Sundance Services, Inc.

(Sundance) (permit number NM-01-0003) located in Eunice, New Mexico.

Based on a conversation between ABl and NMOCD on April 11, 2002, this
soil is considered a RCRA exempt waste, because the chloride impacted
soil resulted from the release of RCRA exempt groundwater onto the
ground. Since the waste is considered RCRA exempt, Sundance has

indicated that no profile testing is required.

After field EC values indicating that the soils exhibiting field ECs greater
than 1 mmhos/cm have been removed, confirmatory soil samples will be
collected for submittal to the analytical laboratory. The locations for these
samples are shown on Figure 7. These samples will be placed in zip-lock
plastic bags, properly labeled and shipped under chain-of-custody control
to IML and analyzed for EC using Method 10-3.3.

2.3 BACKFILL AND REVEGETATION

Upon receipt of laboratory analytical data confirming the affected soil has
been removed, the excavated area will be backfiled and revegetated.
Backfill material will be obtained from Wallach Concrete located in Eunice,
New Mexico and transported to the excavation site by either the
excavation contractor or Wallach Concrete. Prior to the purchase of any
backfill material, one (1) sample of the backfill material will be collected
and submitted to IML for analysis to ensure the backfill material is not
impacted. The analyses will include EC; TCLP metals; benzene, toluene,

ethylbenzene and xylenes (collectively referred to as BTEX) and total

10
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petroleum hydrocarbon (TPH) (Diesel Range Organics and Gasoline
Range Organics). The standards for the testing of the backfill are as

follows:

e EC less than 4 mmhos/cm.
e TCLP metals less than 40 CFR 261.24, Table 1-Maximum

Concentration of Contaminants for Toxicity Characteristic.

e BTEX - less than laboratory practical quantification limit.

e TPH - less than laboratory quantification limit.

During backfilling operations, the area will be sloped to minimize erosion

but encourage surface runoff.

Upon completion of backfilling operations, the area will be revegetated
with a seed mixture developed by the United States Bureau of Land
Management for sandy soil sites in the southeast New Mexico area. This

mix and application rate is summarized on Table 4.

11
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3.0 PROJECT SCHEDULE

it is anticipated that the excavation, backfilling and revegetation of the area will be

completed in two (2) phases. The first phase will include the excavation, removal and
disposal of the chloride impacted material as well as collection of laboratory
confirmation samples to demonstrate that the excavation is below remediation objective
of 4 mmhos/cm. The second phase will be for backfilling and revegetation of the

excavation.

The first phase is expected to take approximately two (2) days. The first day will be
used to establish the limits of excavation and gather the survey information. The
second day will to excavate, remove and dispose of the chloride impacted material,
conduct field EC screening and collect laboratory confirmation samples. The second
phase, backfilling and site restoration, will take approximately two (2) days. There will
be a delay of three (3) days while the laboratory analyzes the soil confirmation samples

and provides preliminary results.

12
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4.0 REPORTING
After completion of the remedial action, a Closure Report will be prepared and

submitted to NMOCD for review and approval. This report will describe the activities
conducted during implementation of this remedial action plan. The report will also
include figures showing the final limits of excavation, locations of laboratory

confirmatory samples and laboratory analytical results.

Upon receipt of approval of the Closure Report, a final report Form C-141 will be
submitted to the NMOCD.

13
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Table 1. Summary of

Field and Laboratory Electrical Conductivity Results
Jal No. 4 Gas Plant

El Paso Corporation

Lea County, New Mexico

Sample Location Sample Depth Date Sampled Field EC Laboratory EC
feet bgl mmhos/cm mmhos/cm
MO01-0534 0.0-0.5 18-Dec-01 NS 0.05
MO01-0535 0.0-0.5 18-Dec-01 NS 2.08
MO01-0536 0.0-0.5 18-Dec-01 NS 0.42
MO01-0537 0.0-0.5 18-Dec-01 NS 7.52
M01-0538 0.0-0.5 18-Dec-01 NS 10.7
MO01-0539 0.0-0.5 18-Dec-01 NS 10.6
M01-0539D 0.0-0.5 18-Dec-01 NS 10.4
MO01-0540 0.0-0.5 18-Dec-01 NS 16.1
MO01-0541 0.0-0.5 18-Dec-01 NS 63.2
M01-0542 0.0-0.5 18-Dec-01 NS 65.2
M01-0543 0.0-0.5 18-Dec-01 NS 68
MO01-0544 0.0-0.5 18-Dec-01 NS 59.2
MO01-0545 0.0-0.5 18-Dec-01 NS 65.8
MO01-0546 0.0-0.5 18-Dec-01 NS 50.9
MO01-0547 0.0-05 18-Dec-01 NS 53
M01-0548 0.0-0.5 18-Dec-01 NS 46.4
HA-1 0.0-0.5 27-Mar-02 0.130 0.46
HA-2 0.0-05 27-Mar-02 0.274 1.2
HA-2 0.5-1.0 27-Mar-02 0.195 1.1
HA-2 1.0-1.5 27-Mar-02 0.367 1.45
HA-3 0.0-0.5 27-Mar-02 3.200 13.5
HA-3 0.5-1.0 27-Mar-02 3.010 13
HA-3 1.0-1.5 27-Mar-02 2.502 10
HA-4 0.0-0.5 27-Mar-02 0.620 2.49
HA-4 0.5-1.0 27-Mar-02 0.151 2.48
HA-4 1.0-1.5 27-Mar-02 0.178 0.82
HA-4 (DUPLICATE) 1.0-1.5 27-Mar-02 0.178 0.81
HA-5 0.0-0.5 27-Mar-02 0.471 3.29
HA-5 0.5-1.0 27-Mar-02 2.325 3.09
HA-5 1.0-1.5 27-Mar-02 2.263 2.57
HA-6 0.0-0.5 27-Mar-02 5.690 17.2
HA-6 0.5-1.0 27-Mar-02 1.760 13
HA-6 1.0-1.5 27-Mar-02 1.782 7.32
HA-7 0.0-0.5 27-Mar-02 2.870 3.85
HA-7 0.5-1.0 27-Mar-02 1.245 262
HA-7 1.0-1.5 27-Mar-02 1.225 2.36
HA-8 0.0-0.5 27-Mar-02 4,990 19.2
HA-8 (DUPLICATE) 0.0-0.5 27-Mar-02 4.990 19
HA-8 0.5-1.0 27-Mar-02 3.163 121
HA-8 1.0-1.5 27-Mar-02 2.520 14.5
HA-9 0.0-0.5 27-Mar-02 2.279 2.79
HA-9 0.5-1.0 27-Mar-02 0.439 2.31
HA-9 1.0-1.5 27-Mar-02 0.454 2.27
HA-10 0.0-0.5 27-Mar-02 2.147 4.29
HA-11 0.0-0.5 27-Mar-02 0.230 1.21
HA-12 0.0-0.5 27-Mar-02 1.241 5.99
Page 1 of 2 HA1997\97171\9717104\Tables\T0001 xls




Table 1: Summary of
Field and Laboratory Electrical Conductivity Results
Jal No. 4 Gas Plant
El Paso Corporation
Lea County, New Mexico

Sample Location Sample Depth Date Sampled Field EC Laboratory EC
feet bgl mmhos/cm mmhos/cm
HA-13 0.0-0.5 27-Mar-02 1.628 2.46
HA-14 0.0-05 27-Mar-02 0.577 2.41
HA-14(DUPLICATE) 0.0-0.5 27-Mar-02 0.577 2.43

NOTES: 1. mmhos/cm - denotes millimhos per centimeter.
2. bgl - denotes below ground level.

3. NS - denotes Not Sampled.

i N A TN ..

Page 2 of 2
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TABLE 2: NEW MEXICO OIL CONSERVATION DIVISION REMEDIATION

STANDARD RANKING CRITERIA
JAL NO. 4 GAS PLANT
EL PASO CORPORATION
LEA COUNTY, NEW MEXICO

Ranking Criteria per the Guidelines

Depth to Groundwater

Criteria Ranking
<50 feet 20
50 — 99 feet 10
>100 feet 0

Wellhead Protection Area

Criteria Ranking

<1000 feet from a source or <200 feet from a

private domestic source

Yes 20
No 0
Distance to Surface Water Body
Criteria Ranking
<200 horizontal feet 20
200 — 1,000 horizontal feet 10
>1,000 horizontal feet 0
Recommended Remediation Levels
>19 10-19 0-9
Benzene (ppm) 10 10 10
BTEX (ppm) 50 50 50
TPH (ppm) 100 1,000 5,000

P:AUSTAH\Env\1997\37171\9717104\Tables\T0002.doc
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TABLE 3: SUMMARY OF MONITOR WELL ACW-9 HISTORICAL DEPTH
TO GROUNDWATER MEASUREMENTS
JAL NO. 4 GAS PLANT
EL PASO CORPORATION
LEA COUNTY, NEW MEXICO

Depth to Groundwater Monitor Well ACW-9
Date Depth to Groundwater (Ft-TOC)
02/19/97 110.24
05/08/97 110.25
08/19/97 110.26
10/23/97 110.28
02/24/98 110.29
05/13/98 110.30
08/11/98 110.32
10/21/98 110.40
02/23/99 110.54
05/13/99 110.45
08/11/99 110.45
10/22/99 110.50
02/22/00 111.18
05/12/00 111.89
08/07/00 111.22
10/26/00 112.20
02/20/01 112.41
05/04/01 110.85
08/01/01 110.70
10/25/01 112.17
02/20/02 111.98

PAUSTAH\ENnV\1997\97171\9717104\Tables\T0003.doc




TABLE 4: BUREAU OF LAND MANAGEMENT SEED MIXTURE #2
JAL NO. 4 GAS PLANT
EL PASO CORPORATION
LEA COUNTY, NEW MEXICO

Bureau of Land Management Seed Mixture #2 (Sandy Sites)

Seed Common o Application rate in

Seed Scientific Name pounds Pure Live Seed
Name
per acre
Sand Dropseed Sporobolus cryptandrus 1
Sand Lovegrass Eragrostis trichodes 1
Plains Bristlegrass Setaria macrostachya 2

PAUSTAH\ENV\1997\97171\9717104\Tables\T0004.doc
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P\USTAH\Env\ 1997\ 87171\ CAD\ST17104TZ\FIG 1 — TOPO.DWG on Jun 07, 2002-3:10pm
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P:\USTAH\Env\ 1897\97171\CAD\8717104T2\FIG 2 ~ WELL LOC.DWG on Jun 07, 2002—3:08pm
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2488 E. 81st Street, Suite 6000
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P:\USTAH\Env\ 1987\87171\CAD\8717104T2\FIG 3 — ISOPLETH 0.5.0WG on Jun 07, 2002—3:08pm

MO1-0535
2.08 ®

,/'4“~\\\\

}QHA—1 3

\Q
N

\HA—8

9.2 \
MO1>8547

53

"

—

)

.52

LOCATION OF PIPELINE
BREAK — RHLEASE OF
IMPACTED
GROUNDWATER

MO01-0534
05 @

GHA—-1 (0.0-0.9 ft. ONLY)

9

0.46

10

A

RW-2
(o]

M01—0535
® ,08

\\___

L

LEGEND

GROUNDWATER MONITORING
WELL AND IDENTIFICATION

GROUNDWATER RECOVERY
WELL AND !DENTIFICATION

SOIL SAMPLE LOCATION WITH
IDENTIFICATION AND SOIL EC,
mmhos/cm (SAMPLES
COLLECTED 12/18/01)

CONTOUR OF SOIL EC LEVELS,
mmhos/cm

SOIL SAMPLE LOCATION WITH
IDENTIFICATION AND SOIL EC,

mmhos/cm (SAMPLES
COLLECTED ON 3/27/02)

WELL HEAD PROTECTION RAILS
AND PQOSTS

SAMPLE GRID ESTABLISHED ON 10’ x 10'
INTERSECTS.

SAMPLES MO1-0534 THRU M01-0548 COLLECTED
ON 12/18/01.

SAMPLES HA—1 THRU HA—14 COLLECTED ON

3/21/02.

LOCATION FOR SAMPLES MQO1-0537 AND MO1-0538
ARE APPROXIMATE.

EACH SAMPLE TO BE A COMFOSITE OF RESPECTIVE
6" INTERVAL

COMPASS DIRECTION APPROXIMATE.

SCALE IN FEET

REMEDIAL ACTION PLAN FOR REMEDIATION

ISOPLETH OF LABORATORY EC RESULTS,
OF CHLORIDE IMPACTED SOIL

DEPTH INTERVAL 0.0 TO 0.5 FOOT bg/
EL PASO CORPORATION

JAL #4 GAS PLANT

LEA COUNTY, NEW MEXICO

FIGURE TITLE
DOCUMENT TITLE
LOCATION

G Atkins

Benham
ENVIRONMENTAL DIVISION
2488 E. 81st Street, Suite 6000
Tulsa, Oklahoma 74137
(918) 496-0059
3700 W. Robinson, Suite 200
Noman, Oklahoma 73072
(405) 321-3895
2225 E. Randol Mill Rd., Sute 315

Arlington, Texas 76011
{817) 6406407

11200 Richmond Ave., Suite 300
Houston, Texas 77082
(281) 496-1073
www.atkinsbenham.com
a member of the WS Atkins
group of companies

DATE | 5/1/02

SCALE | 1"=10'

DESIGNED BY | PPS

APPROVED BY | GHR

SKG

PROJECT NUMBER

9717104 T2

FIGURE NUMBER

3




LOCATION OF
BREAK — RE
IMPAC]

PIPELINE
LEASE OF
[ED

GROUNDWATER

P:\USTAH\Env\ 1997\87171\CAD\8717104T2\FIG 4 — ISOPLETH 1.0.DWG on Jun 07, 2002-3:07pm

LEGEND

GROUNDWATER MONITORING
WELL AND IDENTIFICATION

GROUNDWATER RECOVERY
WELL AND IDENTFICATION

SOIL SAMPLE LOCATION
IDENTIFICATION AND SOIL EC,
mmhos/cm (SAMPLES
COLLECTED 3/27/02)

CONTOUR OF SOIL EC LEVELS,
mmhos/cm

WELL HEAD PROTECTION RAILS
AND POSTS

SAMPLE GRID ESTABLUSHED ON 10" x 10°
INTERSECTS.

EACH SAMPLE TO BE A COMPOSITE OF RESPECTIVE
6" INTERVAL.

SAMPLE HA-2 THRU HA—89 COLLECTED ON 3/27/02.

COMPASS DIRECTION APPROXIMATE

SCALE IN FEET

REMEDIAL ACTION PLAN FOR REMEDIATION

OF CHLORIDE IMPACTED SOIL
LEA COUNTY, NEW MEXICO

ISOPLETH OF LABORATORY EC RESULTS,
EL PASO CORPORATION

DEPTH INTERVAL 0.5 TO 1.0 FOOT bg/

JAL #4 GAS PLANT

FIGURE TITLE
DOCUMENT TITLE
LOCATION

G Atkins

Benham
ENVIRONMENTAL DIVISION
2488 E. 81st Street, Suite 6000
Tulsa, Oklahoma 74137
(918) 496-0059

3700 W, Robinson, Suite 200
Nomnan, Oklahoma 73072
(405) 321-3895
2225 E. Randol Mill Rd., Suite 315
Arlington, Texas 76011
(817) 640-6407
11200 Richmond Ave., Suite 300
Houston, Texas 77082
(281) 496-1073

www.atkinsbenham.com
a member of the WS Atkins
group of companies

DESIGNED BY

APPROVED BY

DRAWN BY

PROJECT NUMBER

9717104 T2

FIGURE NUMBER

4




LEGEND

GROUNDWATER MONITORING
WELL AND IDENTIFICATION

GROUNDWATER RECOVERY
WFLL AND [IDENTIFICATION

SOIL SAMPLE LOCATION
IDENTIFICATION AND SOIL EC,
mmhos/cm (SAMPLES
COLLECTED 3/27/02)

CbNTOUR OF SOIL EC LEVELS,
mmhos/cm

l

WELL HEAD PROTECTION RAILS
AND POSTS

'

SAMPLE GRID! ESTABLISHED ON 10" x 10°
INTERSECTS. |

EACH SAMPLE TO BE A COMPOSITE OF RESPECTIVE
6" INTERVAL. -

. 2002—3:06pm

SAMPLES HA~{-2 THRU HA-9 COLLECTED 3/27/02.
COMPASS DIRECTION APPROXIMATE

LOCATION OF PIPELINE
BREAK — RELEASE OF
IMPACTED
GROUNDWATER

SCALE IN FEET

P:\USTAH\EnvW\1887\87171\CAD\8717104T2\FIG § — ISOPLETH 1.5.DWG on Jun 07

REMEDIAL ACTION PLAN FOR REMEDIATION

ISOPLETH OF LABORATORY EC RESULTS,
OF CHLORIDE IMPACTED SOIL

DEPTH INTERVAL 1.0 TO 1.5 FOOT bg/
EL PASO CORPORATION

JAL #4 GAS PLANT

LEA COUNTY, NEW MEXICO

DOCUMENT TITLE

w
pw ]
E
=
w
s
>
o
u.

LOCATION

Q Atkins

Benham

ENVIRONMENTAL DIVISION
2488 E. 81st Street, Suite 6000
Tulsa, Oklahoma 74137
(918) 496-0059

3700 W. Robinson, Suite 200
Norman, Oktahoma 73072
(405) 321-3895
2225 E. Randol Mill Rd,, Suite 315
Aflington, Texas 76011
{817} 640-6407
11200 Richmond Ave., Suite 300
Houston, Texas 77082
(281) 496-1073

www.atkinsbenham.com
a member of the WS Atkins
group of comparnies

DATE

SCALE

DESIGNED BY

APPROVED BY

DRAWN BY

PROJECT NUMBER

9717104 T2

FIGURE NUMBER

5




ACW-39

RW-2
(o]

LEGEND

GROUNDWATER MONITORING

WELL AND IDENTIFICATION

GROUNDWATER RECOVERY

WELL AND IDENTIFICATION

AND POSTS

Y
/

Fie

LOCATION OF PIPELINE

BREAK RELEASE OF
IMPACTED

GROUNDWATER

PA\USTAHN\Env\1997\87171\CAD\S717104T2\FIG 6 — EXCAV.DWG on Jun 07, 2002-3:05pm

I

-
£)

PROPOSED LIMITS
EXCAVATION TO 2

INTERSECTS.

PROPOSED LIMITS
EXCAVATION TO 1

COMPASS DIRECTION APPROXIMATE

WELL HEAD PROTECTION RAILS

OF
FOOT DEPTH

OF
FEET DEPTH

PROPOSED LIMITS OF
EXCAVATION TO 2.5 FEET DEPTH

NOTES: 1) SAMPLE GRID ESTABUSHED ON 10" x 10°

SCALE IN FEET

L e re——— e e ]

E
0
Q
3
35
Y
4
o3 <
= o
O | W
W | =
gk | W
N T
38 |23
a5 | £2 :
N E- z %
gY/sElg | @
Lw | 2O [== =
S|zs | @ z
o> | 6% Z@
L s E 9z
g w 'GI.IJ © o
QX | <2 |8 £
ak |2z |0 |22
Y| 200 |63
La |8z |2 |38
€4 | g6 |ad |34
E E
- e
F i =
L E’ — E
1 3 &
o 8 = é
T (=] O -

<i Atkins

Benham
ENVIRONMENTAL DIVISION
2488 E. 81st Street, Suite 6000
Tulsa, Oklahoma 74137
(918) 496-0059

3700 W. Robinson, Sulte 200
Noman, Okdehoma 73072
(405) 321-3805
2225 E_ Randol Mil R4, Sule 315
Asington, Texas TB011
(817) B40-8407
11200 Richmond Ave., Sulte 300
Houston, Taxas TT082
[281) 496-1073
www.atkinsbenham.com
o mambar of the WS Atkins
group of companies

DATE | 5M1/m2

SCALE | 1°=10r
DESIGNED BY | PPS
APPROVED BY | GHR

DRAWN BY

I PROJECT NUMBER I

9717104 T2 I

FIGURE NUMBER

6




PA\USTAH\Env\ 1997\97171\CAD\9717104T2\FIG 7 — PROP SAMPLES.OWG on Jun 07, 2002-3:05pm

®

)

#
Q.

AACW-9 GROUNDWATER MONITOR
WELL AND IDENTIFICATION
o1 FW-2 GROUNDWATER RECOVERY
— ELL AND IDENTIFICATION
WELL HEAD PROTECTION

N

RELEASE O

IMPACTED
GROUNDWATER

LEGEND

AND POSTS

PROPOSED FIELD EC

CONFIRMATION SAMPLE LOCATION

e

O

T
|

SAMPLE GRID ESTABUSHED ON 10" x 10
NTERSECTS

COMPASS DIRECTION APPROXIMATE

ING

PROPOSED FIELD AND LABORATORY

EC CONFIRMATION SAMPLE LOCATIONS
REMEDIAL ACTION PLAN FOR REMEDIATION
OF CHLORIDE IMPACTED SOIL

EL PASO CORPORATION

LEA COUNTY, NEW MEXICO

JAL #4 GAS PLANT

DOGUMENT TITLE

FIGURE TITLE

CLIENT
LOCATION
fr————

e
( Atkins

Benham
ENVIRONMENTAL DIVISION
2488 E. 81sl Street, Suite 6000
Tulsa, Oklahoma 74137
(918) 496-0059
1700 W. Robreon, Sue 200
Noman, Oxmhors T3072
&04) A3 amed
722% E. Rarcol WM Ao Sute 318
Afrgion, Texms 76011
B17) SAD-8a0T
11200 Rererond Ave., Sule 300
Houston, Texas TTDEZ
201) 496-1073
www.atkinsbenhoam.com
¢ member of the WS Atkins

group of componies

DESIGNED BY | PPS |
APPROVED BY
DRAWN BY

PROJECT NUMBER

9717104 T2

FIGURE NUMBER

7




APPENDICES




APPENDICES




APPENDIX A




APPENDIX A




District [ - (505) 393-6161
P. O. Box'1940
Hobbs, NM 88241-1980

District [I - (505) 748-1283
811 S. Furst

Artesia, NM 88210

District 1 - (505) 334-6178
1000 Rio Brazos Road
Aztec, NM 87410

District IV - (505) 827-7131

Oil Conservation Division

2040 South Pacheco Street
Santa Fe, New Mexico 87505
(505) 827-7131

State of New Mexico

Energy Minerals and Natural Resources Departments

Form C-141
Originated 2/13/97

Submit 2 Copies to
Appropriate District
Office in accordance

with Rule 116

Release Notification and Corrective Action

OPERATOR X Initial Report 2 Final Report
Name Contact
El Paso Natural Gas Scott Pope
Address Telephone No.
614 Reilly Ave, Farmington, NM 87401 (505) 599-2124
Facility Name Facility Type
Jal 4 Remediation Project Pump and Treat Remediation system
Surface Owner Mineral Owner Lease No.
Jimmy and Becky Dooms N/A N/A
LOCATION OF RELEASE
Unit Letter | Section Township Range | Feetfrom the North/South Line | Feet from the East/West Line | County
C 5 248 37E 600 FNL 1980 FWL Lea
NATURE OF RELEASE
Type of Release Volume released Volume Recovered
Frozen valve on discharge line ruptured spilling, water high in chlorides. approximately 71 barrels None
Source of Release Date and Hour of Occurrence Date and Hour of
Groundwater remediation pumping well discharge line form ENSR-2. ENSR-2 line ties to line from RW - | 11/28/01 Approx. 12:00 midnight | Discovery

2, which goes from RW -2 under Highway to disposal well.

11/28/01, 12:00 noon

. . . R If YES, To Whom?
Was Immediate Notice Given? X Yes &5 No &5 Not Required Bill Olson
By Whom? Date and Hour
Scott Pope 11/28/01 approximately 3:00 pm
Was a Watercourse Reached? & Yes X No IFYES, Volume Impacting Watercourse.

If a Watercourse was Impacted, Describe Fully.*

Describe Cause of Problem and Remedial Action Taken.*

Valve on discharge line froze and ruptured at RW-2. Water being removed from ENSR -2 escaped at the ruptured valve on RW-2. Valve and line have been repaired .
We are getting costs for the installation of electrical supply to provide a heat source to keep lines from freezing in the future. We are also looking into installing back flow

preventers in discharge lines.

Describe Area Affected and Cleanup Action Taken.*

Area affected by spill was approximately 8-10 feet wide by 30 —40 feet long. See attached pictures of affected area. Soil samples were collected for TPH and chlorides.

Remedial action will depend on results of soil samples. Sample results are expected within the next week.

Describe General Conditions Prevailing (Temperature, Precipitation, etc.)*
Freezing temperatures, snowy and windy.

I hereby certify that the information given is true and correct to the best of
my knowledge and belief:

Signature:

Printed Name: Scott T. Pope

OIL CONSERVATION DIVISION

Approved by
District Supervisor:

Title: Senior Environmental Scientist

Approval Date:

Expiration Date:

Date: 12/7/01 Phone: (505) 599-2124

Conditions of Approval:

Attached: &

*Attach Additional Sheets If Necessary
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_ May-31-02 03:57em  From-EL PASO FIELD SVS +505-599-2235 T-508

- SAMPLE KEY -

SAMPT.FE NUMBLR: MUl-US28 LOCATICN: Jal p4
MATRIX: Yol

p.02/11

SAMPLE UF3URLIITION: Souwth siae obf ACW #i4 surface sample

S D CONYVINUES:

S D CCUNYINUED:

SAMPLE TIME: 13:uu SAMPLE DATE: 11/2%/2001
BY: Bri=bin

SAMPLE KEY

SAMPLE NUMBER: MO0l 0529 LOCATION: Jal #4
MATRIX: Scil

SAMPL.E DESCRIPTION: Between ACW #16 and ACW §#9
S D CONTINUED: surface csample

S D CONTINUED:

SAMPLE TIMF: 13:05 SAMPLE DATE: 11/25/2001
BY: Brisbain

SAMPLE KEY

SAMPLE NUMBER: M01-0530 LOCATION: Jal #4
MATR1IX: Soil

SAMPLE DESCRIPTION: East side of ACW #9

S D CONTINUED: surface sample

S D CONTTNUED:

SAMPLE TIME: 13:10 SAMPLE DATE: 11/29/2001
BY: Brisbin

SAMPLE KEY

SAMPLE NUMBER: M01-0531 LOCATION: Jal #4
MATRIX: Soil '

SAMPLE DESCRIPTION: Back Ground sample

S D CONTINUED: surface sample

S D CONTINUED: '

SaMPLE TIME: 13:15% SAMPILE DATE: 11/29/2001
BY: Brisban

ORIGINAL

F-316




May-31-02 03:57pm  From-EL PASO FIELD SVS +505-598-2235 T-508 P.03/11 F-818

NEL LABOF' JRIES 1 us Vegas Divison

Reno » Las Vegas 4208 Aicata Way. Suite A » Las Vegas, Nevada 89030
. : Pnhoenix = Boise 702.657-1010 ® Fax s02-B57-151/
e B 1 838 308-3782

CLIENT., £l Paso Najural Gus Company
%643 Raslraad Diive
L1 Pasu, TX 79904

ATTN: Darrell Campbell

: PROJECT NAME JAL 54 NEL ORDER ID- POILIOSY
: PROJECT NUMBER- NA
Attached are the aualyical 1esults for sumples i support of the above eterenced project.

Samplcs submitied for tis praject were not sumpled by NEL Laboruturics. Sumples were received by NEL in
! good vondition, under chasm of custody on 11/30/01.

Should you have any questions or comments, please feel free 1o cuntact our Client Services department ur (602)
43700949

i - -t
| *,_/4{;' (e K S PN /_Z 74, /
5 Stan Van Wagenen Dar
! Lubaiutury Manuper
CERTIFICATIONS
Reno  Lus Vegas | N Cabiforni Reno  Lus Vegas  S_Culitornia
Afrzona AZNS20  AZUSIE  AZOGOS ldaho Canfied  Certificd
Califorma 1707 2002 2264 Motiruna Ceruficd  Certified
US Anny Comps Curuticd  Cerfilied Nevada NVOL33 NV052 Ca0y4
of Rugneers LACSD. 1022%




MAV'3¥'UZ 03:57pm  From=EL PASO FIELD SVS +505-599-2235 T-508 P.04/11 F-915
NEL LABORATORIES - )
el enT F1 Puso Natusa] Gas Company CLIENTID. MOL-0528
PROCTEID JIAL &3 DATE SAMPLLD 112801
RO T w NA Nl SAMP‘E n !‘Dlll()SU-Ul
eS| Inorganic Non-Vetals
MATRIX Selia
PARAMETER RESULT R.L. D.F. METHOD UNITS  ANALYZED
Chlorndc 1900 200 2000 EPA 3000 my/ky 127701

XL - Reporhing Linan

OE - Dilunon Factor

ND - Nut Derectey

Thes report shall nut be repruduced except in Jull, wahout the weinien upproval of the liborutury
2
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May=31=02 03:57pm From=EL PASO FIELD SVS +505-599-2235 T-508 P.05/11 F-918
NEL LABORATORIES - -
CLIENT., Fi lPuso Nutural Gas Company CLIFNT 1D MU1-0329
pPlCusC 1 LD InNL DATE SAMEE LD 11728001
FROMCT . NA NEL SAMPLE WD POLT 05002
LLNT. Inurganic Non-Metub
VATKIX Solid
PARAMETER RESULT R.L. D.F. METHOD UNITS ANALYZED
Chilonde 2500 200 2000 EPA 3000 mg/kg 12/7/01

KL -Reporfiag Liaut

L.E - Dilyuon Facros

N - Nt Detected

Thas report shall not be reproduced exceps sn full, without the wnnen approval of the laborutory




May-31-02 03:57em  From=EL PASO FIELD $VS +505-599-2235

T-508 P.08/11 F-318
NEL LABORAFORIES
CLILANT ti Paso Nutural Gas Company CLIENT ID MO1-03.30
SRUBCT 1 Ind w4 DALE SAMPL D, 12801
SROJECT 4 NA NELSAMELE LD, POLLIOSD 03
1St Inorgunic Nor-Metal
MATRIX Sohd
PARAMETER RESULT R.L. D.F. METHOD UNITS  aNALYZED
Chiotule 3200 200 2000 EPA 3000 mg/kg 12/7/01

L= Reporung T imnt

A F - Diution Factor

ND - Not Derecred
i 1eport shull not be reproduced except in full, withuut the wreitten appruval of the luburutory
4
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May-31-02 03:57pm  From-EL PASO FIELD SVS +505-599-2235 T-508 P.07/11  F-918
- NEL LABORATORIES -~ _ _
CLILN Il Paso Nunuial Gus Company cLirNT MOL-0331
PROSECT LD, JAL #4 DATE SAMPLED  1128/0
PROIECT & NA NEL SAMPLE [D  POI11ID30-04
TE>1. Inorganic Nun-Metals
MATRIX: Suhd
PARAMETER RESULT R. L. D.F. METHOD UNITS  ANALYZED

Zhlotule ND 1 10 EPA 3000 mig/ky 12/6/01

R 1. - Repurung Lanut

DE - Didubion Fucwr

ND - Nut etected

Fhis report shall not be reproduced cxeept in full. withvut the wrinen upproval of the laboraiory.




May-31-02 03:57pm  From-EL PASO FIELD SVS +505-599~-2235 T-508

NEL LABORATORIES

P.0s/t1  F-g818

CLUNL .. Fl 150 Nutural Gas Campuay CLIENT 1D Method .Blau.li; -
CROJECT D AL 74 DATE SAMPLID  NA
CROILCL A NA NEL SAMPLE 1) 0112060 LS-BLK
st Non-Metals
REPORTING
FARAVIETER RESULT LIMIT D. F, METHOD ONITS ANALYZED
Chivrde ND 0.1 i EPA 3000 my/hg 12/6/01

D F - Dilution Fuctor

NI - Not Detected
Thas report shall not be reproduced except in full withowut the writen approval of the laborarory
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. May~3i=02 03:58em  From-EL PASQ FIELD SVS +505-599-22358 T-508

. NEL LABORATORIES -

P.08/11  F-815

D F - idunion Fuctor

ND - Nut Detected
Thix report shall nuvt be reproduced except i full. withuut the writien approval of the laborutory
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) 'l_lt-".\':;' L1 Paso Natutal Gas Company CLIENT ID ’ Methud B.I;ulii )
VROJIULID AL #9 DATE SAMPLED  NA
PIOIECTE » NA . NEL SAMPLE I 01120701 S-BI K
A Non-Merals
REPORTING
PARAVIETER RESULT LIMIT D. F. METHOD UNITS ANALYZED
( hiunde ND 0.1 1 EPA 300.0 my/ky 12/7/101




I(:;ly-3“n-ﬂz 03:58pm  From~EL PASO FIELD SVS +505-~599-2235 T-508 P.10/11  E-918
NEL LABORATORIES -
UhieNl b Puo Natutal Gas Capaay

PROWC UL, AL 4
PROILCL k. NA

TI-ST- Totsl b suactable Petrolewn Hyd ozuibons by EPA Mcthod 3013M, Decernber 1996

Mt THOD FIPA SULSM

OKBDERID PULL1IUSY

MATRIX: Sold ANALYST- PXC- Dwision

CLIENT SAVIPLE NEL RESULT Reporting  Surrogate

SAMPLE ID DATE SAMPLEID mp/ke C.R Limit Recovery” EXTRACTED ANALYZED
M01-0523 11/28/01 - PO111050-01 ND ND 20. my/kg b % 11/30/01 12/3/01
M01-0529 11728701 PO111050-02 ND ND 20. ing/ky 61 % 11/30/01 12/3/01
MO1-0530 11/28/0F PO0111050-03 ND ND 20 my/kg 64 % 117300} 12/13/01
M01-0531 11/23/01 PO111050-04 58 DO 20. mg/kg 9 % 11/30/01 12/3/04

C R.. Carbon Range
DO  Duescl Range Oryganies (€10 1o €23) wud Oil Kange Organics (C18 o C34).
QUALITY CONTROL DATA (Tural for Diesel Kanye)

Sample 1D Resulr Acceptable Range Surrogare Recovery* Sample Number
Blunk, 01 1130TP -BL.K ND < 20 my/ky 93 % Na
LCS, 011130 1PIS-LCS 72 % 3 -91 % Y % NA
LCSD, 011130TPHS-LCSD 37 % 34 -9 Y% 68 % NA

* Surrogafe used was Octacusane, dceeptanee hmits 53-130%.

ND - Nut Detecied
Yl report shadl nat be reproduced eacept w full, without the written appruval uf the luboraory.
8




RO IRI SV RF BRI LYOF R WS BV S EEEA/TS RTRNE

ON g9
SUEE 195416 XVI S2LE 195916 3C00 39MM)
«w POSEL SVXIL OSYd 11
7 thy .._Ou;ww_dmmﬂJ_wﬂ,%z{wa 0¥ i)
- S romu s \HO LHOET R S otttthgeyl jaanoML
= IL 51C~M 1 5LINS 1 31V 113 T 1S o 0 WCurail SIS IN0NS
x
« | Wi 19 1INSIN0MLZY
@ i vmnruger i3 oy \;Lj s iL19 N 1750051 \G L4HSINC AT L Yeady WALy _s/_:,_.mm*. W 3.\. R IR Lo |
N7 o<, ) Y U TR \
— . \\ O%Q\m f \\ I-L 0|L‘ - PREA 18 ER Y 134
. \\ AL IR b ILnQ ianrsl AY g 33In0RNIY v .; 1 14 Q1A13034 I-LILG : ¢ 2 \
\ ~\L
2 ~]
& ~7
Z s
B //I
\V r,/vllll.’
' TN
LA v |
U 4 s Lo A v
FSEESE AN VRO 10 A R LN D A
& —- . : S I AR
S ALATYT Q%O -\ W [TV mm B 0
— f N + v My
m _ ! L » XSO € 1 f@ﬂtc .’Cﬂ\k‘ ﬂw wam/ , _a?ﬂ; ,N.N
o ...|..N m “ D] \\\ . - |
2 . A Y TOCTRAG Y ¢ R
~ =< W KT X\J._,f 7)7/ Qt.\:fo\&N\ AlX YT SIS P55 1Q0R Pﬁ
w { (5 . t
T ! ? JYil 3vaL ¢ 3L ) aravl
& a8 e u O 5134 HABVINN I1dYS XL o
v, = 22 ) Y 1
s | H A IRLRE N\ N S
> bl Z LN {
i A AR RN
et SISAWNY Q315 3r0Tu 7|23 Ts ’.M(Ml L ..ME._ LIINAM 1ITCH
e [URICE(L: 13 Bo L LY SX ) ﬁ
s " YN m
& ! N, \ )Xt QHOO3Y4 AQOLSND 30 NIVHI -+ oy SVOTYUNIYN

oSVd 13 o0

~







il et

Inter-Mountain Laboratories, Inc.

Phone (505) 326-4737 Fax (505) 325-4182 2506 West Main Street, Farmington, NM 87401

CASE NARRATIVE

Client: El Paso Corporation
Project: JA1 #4

Set number: 0301505184-5198
Date received: 12/19/01

Date reported: 12/21/01

Chain of Custody:

Inter-Mountain Laboratories, Inc., Farmington, NM received the samples listed
above for analysis on December 19, 2001. Enclosed are the results of the
sample analyses.

Comment:

The electrical conductivity of the saturated paste extract was determined for each
sample. The saturated paste was prepared according to the method in the
United States Department of Agriculture Diagnosis and Improvement of Saline
and Alkali Soils: Agricultural Handbook No.60 (1954). The electrical conductivity
was determined using the method in the American Society of Agronomy Methods
of Soil Analysis: Chemical and Microbiological Properties, 2" Ed. 10-3.3 (1982).

If you have any question concerning the data, please call the laboratory at

505.326.4737 or 800.828.1409. Thank you for choosing Inter-Mountain
Laboratories.

Reviewed By: Q‘@/
4 %‘
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Inter-Mountain Laboratori

9.

2506 West Main Street
Farmington, NM 87401

Client: El Paso Field Services Page 1 of 2

Project: JA1#4 Date Received: 12/19/01

IML Set: 0301505184 Date Reported: 12/21/01

Electrical
Labid Sample Id S;Jn?::ed Conductivity -

mmhos/cm T

0301505184 MOI-0534 12/18/01 0.50

0301805185 MOI-0535 12/18/01 2.08

0301805186 MOI-0536 12/18/01 0.42

0301805187 MOI-0537 12/18/01 7.52

0301505188 MOI-0538 12/18/01 10.7

0301505189 MOQI-0539 12/18/01 10.6

0301805190 MOI-0540 12/18/01 16.1

0301805191 MOI-0541 12/18/01 63.2

0301505192 MOI-0542 12/18/01 65.2

0301505193 MOI-0543 12/18/01 68.0

0301505194 MOI-0544 " 12/18/01 59.2

0301505195 MOI-0545 12/18/01 65.8

0301505196 MOI-0546 12/18/01 50.9

0301505197 MOI-0547 12/18/01 53.0

0301505198 MOI-0548 12/18/01 46.4

_ i
/ //"J }
Reviewed By: il -
T 7‘;
71
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2506 West Main Street .

N . Farmington, NM 87401
Client: E! Paso Field Services Page 2 of 2
Project: JA1 #4 Date Received: 12/19/01
IML Set: 0301S05184 Date Reported: 12/21/01

Electrical
Date
Lab Id Sample Id Sampleq Conductivity .
mmhos/cm
0301505189 MOI-0539 12/18/01 10.6
0301S05189D MOI-0539 12/18/01 10.4
Reviewed By:

/
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elpaso

CHAIN OF CUSTODY RECORD

Page .N\o‘ N

PROJECT NUMBER | PROJECT NAME ,~ , ____
“h A - ﬁ ’ #r_ . mm g REQUESTED ANALYSIS CONTRACT LASORATORY
SAMPLERS: (Signarure) DATE: - 2z | &,
. 1 22 | &85
AN L. Al _ o m w M o) Q
LABID | DATE | TIME |MATRIX SAMPLE NUMBER PE18 I\ REMARKS
alelulosm <l | ML o5t Vv i
. - ) - . A
bl oo <l | MQL-as U Llc i+ 1+
. ¥ 7
O lbloanlct| Moosi®s | olv iy
~J /
//
P~
//
/ /
/
DATE/TIME RECEIVED 8 «mw:%a 4 u .\\—% \D % RELINQUISHE! \ (Signature) DATE/TIME RECEIVED BY: (Signature)
, | I op
e W00 5
INQUISHED BY: (Signature) DATE/TIME :n.Em\ i RELINQUISHED BY; (Signature) DATE/TIME RECEIVED OF LABORATORY BY: (Signature)

REQUESTED TURNAROUND TIME: SAMPLE RECEIPT REMARKS RESULTS & INVOICES TO:

OROUTINE  QRUSH LABORATORY SERVICES

oS EL PASO CORPORATION

8645 RAILROAD DRIVE
. EL PASO, TEXAS 79904

’ CHARGE CODE 915-587-3729  FAX: 915-567-3835
- | BigNO.:

White - Testing Laboratory Canary - EP Corp. Lab Pink - Field Sampler

FM-08-0566 (Rev. 3/01)
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CHAIN OF CUSTODY RECORD .\ 2
PROJECTNUMBER | PROJECT NAVE . CONTRACT LABORATORV
N _ ™ r/D \ B L m m g REQUESTED ANALYSIS
SAMPLERS: (spipa\re) . DATE: ] 23 ma
R a1
LABID [ DATE | TIME |MATRIX SAMPLE NUMBER Rs {8 W REMARKS
Al BRC Saal | M- 043 AN S sigy
el (3 [Sat) | W1 033S TR §C
Ao [Sanl | M- 05 HISE RS &b
vl lomis [Saal | MD-053F L % 7
Bllelgadnl St | M- 0528 W S £
o |oas | Sl | MOL-033% e x g7
o0 Sail | MD-a3540 LIS 1y 79 .
alalozas] Sl | M- 034 < v 7/
ihole] 140 <ol | MO0 U<l ¢ ay
vl [o24S L Sl UDL-0543 VIS« 7%
it ors0lsal | MO-os44 |1 [ 4
3 liohdlogoss T U054 S L[] » — VAl e
REYNQLYSHED BY: (sinarle DATE/TIME 3m0m mOm ¢ fure) _ —N\\\\\N\_\ RELINQUISHED BY: (Signaturef DATE/TIME CEIVED BY: (Signature)
- i - n
VW AT \ & , i\ E
RetINQUISHED BY: (Sinafure) DATE/TIME mmn _< BY: @E.i AELINQUISHED BY: (Signature) DATE/TIME RECEIVED OF LABORATORY BY: (Signature)
REQUESTED TURNAROUND TIME: SAMPLE RECEIPT REMARKS RESULTS & INVOICES T0: e Seoth J.Vomm.
S - Hmocovona, oW RA e
L PASO. Toa ey AnITO- ML g£.
CHARGE CODE 9155873729  FAX: 915-587-3835 €340
BILS NO.:

i FM-08-0566 (Rev. 3/01
White - Testing Laboratory Canary - EP Corp, Lab Pink - Field Sampler {Rev. 3/01)







. @
; ] m l Inter-Mountain Laboratories, Inc.

Phone (505) 326-4737 Fax (505) 325-4162 2506 Weal Maln Siresi, Farmington, NM 87401
CASE NARRATIVE
Client: Atkins Benham, Inc.
Project: El Paso Corp. — Jal
Set number: 0302S01300-1329
‘E Date received: 4/1/02
Date reported: 4/11/02

Chain of Custody:

Inter-Mountain Laboratories, Inc., Farmington, NM received the samples listed
above for analysis on April 1, 2002. Enclosed are the results of the sample

analyses.
Comment:

The Electrical Conductivity of saturated paste extract was detenmned for each
sample using American Soclety of Agronomy Monograph 9, 2" Edition (1982),
Method 10-3.3. The units are in milli mhos per cm (mmhos/cm) which is
equivalent to decl Seimens per meter at 25°C (dS/m @ 25°C).

If you have any question concerning the data, please feel free to call the

laboratory,
(505) 326-4737.

Reviewed by: % M/
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Diagnosis and
Improvement of

<7

United States Salinity Laboratory Staff

Contributing Authors:

L. E. Allison L. Bernstein C. A. Bower

J. W. Brown M. Fireman J. T. Hatcher
H. E. Hayward G. A. Pearson R. C. Reeve
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textures which may be puddled and underlain with
hardpan. Usually found on moist seep lands with
high water tables but may occur on better drained land.
Moisture-holding capacity is intermediate to high
(SP 30 to 60). The soils are saline or saline-alkali,
with high concentrations of salt in the first foot (0.6
to 3.2 percent) and decreasing amounts with depth,
but the average salinity for a 4-foot profile may exceed
1 percent where the growth is luxuriant. The soils may
contain exchangeable sodium. Indications: Where
virgin growth is vigorous, seepweed is a good indicator
of highly saline or saline-alkali soil. Drainage and
leaching are essential, and amendments may be
required.

ALKALI SACATON, or TUSSOCKGRASS (Sporobolus
airoides) —Range: South Dakota to Washington,
south to Texas, Arizona, and southern California. In
low, wet areas, and river valleys. Occurs on loamy
and clayey soils that have an intermediate to high
moisture-holding capacity (SP 45to 75). The soil sur-
face is moist a great part of the year, and the water
table is usually high. The salinity of the soil may vary
within wide limits (0.3 to >3.0 percent), the higher
values being in the first foot; but the plant grows best
in the lower range (0.3 to 0.5 percent). Exchangeable
sodium may be present, and this grass is very tolerant
to it. Indications: In pure, vigorous stands, this plant
is a good indicator of wet, very saline or saline-alkali
soils, with a high water table. It may occur on soils
without a high moisture content in the subsoil on sites
receiving runoff water. The land requires drainage
and leaching, and soil amendments may be needed
unless gypsum is present.

SAMPHIRE, or GLASSWORT (Salicornia spp.).—
Range: Saskatchewan to British Columbia, south
through Colorado and Nevada. On salt flats and along
shores of saline ponds and lakes. Occurs on fine-
textured clayey soils that are very wet throughout the
profile, with high water tables. The salinity is very
high, and this plant grows well where salt may average
1 to 4 percent in the 4-foet profile. Exchangeable
sodium may be present in varying amounts. Indica-
tions: Soils are usually very wet, with excessive
salinity. Useless for agriculture without drainage and
prolonged leaching.

PIcKLEWEED, or 10DINEBUSH (Allenrolfea occiden-
talis) —Range: Oregon to Baja California, Mexico,
east through Arizona and New Mexico to western Texas.
On saline flats. Occurs on a wide range of soil textures
(loamy and clayey soils}, but usually on fine-textured
soils. The soils are moist or wet throughout the year,
with high water tables that may be close to the surface.”
The soils are excessively saline in the first foot (1.0 to
>2.5 percent) and are very saline throughout the 4-foot
profile (average 1.0 to 1.5 percent), but the salinity
decreases somewhat with depth. Exchangeable sodium
may be present in varying amounts. Indications: Soils
are usually fine-textured, very wet, and excessively
saline. If the stand is good, the land is not suited for
agriculture without drainage and prolonged leaching.

Crop Response on Saline Soils

A field of crop plants growing on saline soil usually
has barren spots, stunted growth of the plants with con-
siderable variability in size, and a deep blue-green
foliage; but these features are not invariable indica-
tions of salinity. For example, barren spots may occur
in nonsaline fields because of faulty leveling and the
resultant inadequacy of irrigation; and retarded growth
and abnormal color may result from nutrient
deficiencies.

The extent and frequency of bare spots in many areas
may be taken as an index of the concentration of salt
in the soil. Inasmuch as most plants are more sensitive
to salinity during germination than in later stages of
growth, barren spots are more indicative of salinity
around the seed during germination than they are of
the general salinity status of the soil profile. Fre-
quently, cultural practices contribute to an accumula-
tion of salt around the germinating seed with resultant
failure in germination. The vigor of the plants adja-
cent to barren spots may indicate the distribution of
salt in the soil. Fuli-sized vigorous plants immediately
adjacent to a bare spot suggest a local concentration of
salt, while stunted plants in this position indicate a more
general distribution of salinity in the area. If the
level of salinity is not sufficiently high to result in
barren spots, the major characteristic in the appearance
of the crop may be a marked irregularity in vegetative
vigor.

Caution should be exercised to avoid confusion be-
tween effects of low soil fertility and those caused by
salinity. Plants that are stunted because of low fer-
tility are usually yellowish green, whereas those stunted
owing to salinity are characteristically blue green. The
bluish appearance is the result of an unusually heavy
waxy coating on the surface of the leaves, and the
darker color 1o an increase in the chlorophyll content
on a surface-area or fresh-weight basis. Sugar beets,
crucifers (cabbage, mustards, and related species),
alfalfa, some clovers, grasses, and other crops generally
develop a noticeable blue-green coloration when grown
on saline soils.

There are many regions where plants may develop
an intense chlorosis because of certain soil conditions.
The causes of chlorosis are not fully understood, but
this condition is frequently associated with calcareous
soils or, in some cases, with the use of irrigation waters
of high bicarbonate content (Harley and Lindner,
1945). Although calcium carbonate is relatively in-
soluble, much crop injury is associated with its pres-
ence. Since this soil condition frequently occurs in
the absence of an accumulation of soluble salts, chloro-
sis cannot be regarded as a definite symptom of salinity.

Some species of plants develop characteristic necrotic
areas, tipburn, and firing of the margins of the leaves
when grown on saline soil. Many stone fruits, avo-
cado, grapefruit, and some of the less salt-tolerant
varieties of cotton belong in this category.

The cupping or rolling of leaves is a common mani-
festation of moisture deficiency in plants, but these
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symptoms may be indicative of salinity when they
occur in the presence of apparently adequate soil mois-
ture; however, other factors that cause malfunction of
the root system, such as root diseases and high water
tables, may produce similar leaf symptoms. While the
appearance of the crop may, therefore, be indicative of
saline conditions, a reliable diagnosis of salinity usually
requires additional evidence derived from appropriate
soil and plant tests.

Salinity and Water Availability

Numerous laboratory experiments with sand and
water cultures have demonstrated the close relationship
between plant growth and the osmotic pressure of the
culture solution. On a weight or equivalent basis,
chloride salts are generally more inhibitory to the
growth of plants than sulfate salts, but this difference
tends to disappear when concentrations are expressed
on an osmotic basis. These relationships indicate that
it is the total concentration of solute particles in the
solution rather than their chemical nature which is
mainly responsible for the inhibitory effects of saline
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solutions on the growth of crop plants. Direct experi-
mental evidence of the influence of osmotic concentra-
tion on water uptake by plant roots has been reported
by Hayward and Spurr (1944). In addition to the
osmotic pressure of the solution, the nature of the
salts present may exert an important influence on plant
growth. Such specific ion eflects are discussed in a
subsequent section.

There is much evidence to indicate that an increase
in the osmotic pressure of the soil solution may result
in a decrease in the water uptake by plant roots, but
an additional factor must be taken into account in
dealing with the soil system; that is, soil-moisture ten-
sion, or the molecular attraction of the surface of the
soil particles for water. Soil-moisture tension increases
as the soil becomes drier and the water films around
the soil particles become thinner. This equivalent
negative pressure is apparently additive to the osmotic
pressure of the soil solution in limiting the availability
of water to plant roots. The sum of soil-moisture ten-
sion and the osmotic pressure of the soil solution is
termed “total soil-moisture stress.” Studies on the
effects on growth of several moisture treatments and

n
=60l \0 * LOW TENSION SERIES
= \ OMEDIUM " "
© -+ HIGH “ "
| éﬁo
~ 50} \
2 \
] e
a \
@ 40} \
ul \
o 1O
'— .
+0
X
9 30r \\.'2
“;-' \
\
Z .I+Q'2
N
W20t N
x \+-2
o AN
~

& T~
g0y 40 Tpd 4
u i
<

0 i 1 ) 1 I

0 2 4 6 8 10

INTEGRATED MOISTURE STRESS
IN ATMOSPHERES

Ficure 17.—Growth of bean plants as influenced by total soil-moislure stress.

The salinity level for each treatment is indicated as

percentage on a dry-soil basis (Wadleigh and Ayers, 1945).
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salinity levels indicate that plant growth is a function
of total soil-moisture stress, regardless of whether this
stress arises primarily from salinity or moisture tension
(fig. 17).

It is possible to extract the soil solution and deter-
mine its osmotic pressure, but this procedure is seldom
used because it is simpler to estimate salt concentra-
tion by determining the electrical conductivity of the
saturation extract (£C,). Since saturation percentage
is related to the field-moisture range, EC, bears a close
relationship to the EC of the soil solution. The rela-
tionship between EC and the osmotic pressure of satura-
tion extracts is given in figure 6. The EC,, therefm:e,
provides information on the concentration of salt in
the soil solution and its osmotic properties. The yield
of orchardgrass when grown on soil to which various

single salts had been added indicated that growth was
simply related to salinity, expressed in terms of EC,
for various neutral salts (fig. 18). The response to
sodium bicarbonate was, however, exceptional. In this
case, calcium and magnesium ions from the soil
exchange complex were precipitated as carbonates,
thereby greatly increasing the exchangeable-sodium-
percentage and producing an alkali soil.

The Scofield scale, in which crop response to
salinity under average conditions is expressed in terms
of the conductivity of the saturation extract, was dis-
cussed in chapter 2. This salinity scale has been widely
used for a number of years and has been found to be
satisfactory for salinity appraisal. To facilitate the
discussion of plant response on saline soils, this salinity
scale in its latest modified form is given again.
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Ficure 18.—Growth of orchardgrass, as influenced by various salts added to a sandy loam soil (Wadleigh and others, 1951).
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It should be emphasized that this classification of
plant growth in relation to various salinity levels refers
to the salt status of the soil in the active root zone. It
is possible to obtain samples from the surface soil
around the base of row crops that may contain 5 per-
cent salt or more with EC, values of 50 mmhos/cm. or
higher. This high concentration of salt represents an
accumulation in the bed during the growth of the plants
and not the salt concentration in the active root zone.
Therefore, in correlating crop growth with salinity,
care should be exercised to take soil samples from the
active root zone that are uncontaminated by surface in-
crustations of salt. With row crops, the mass of soil
making up the bed is frequently more saline than the
soil below the furrow, and studies of root distribution
and water uptake by plants indicate that under such
conditions the major root activity occurs in the less
saline parts of the soil, as shown in figure 14. These
considerations should be borne in mind in determining
the salt status of a soil with reference to plant response.

A technique for measuring the freezing point of soil
moisture has been developed that provides a rapid, use-
ful method for obtaining, by a single determination,
the total moisture stress in a soil sample at field-
moisture conditions (Method 6b). This eliminates
errors caused by dilution of the soil solution and the
resultant dissolving of moderately soluble salts, such
as gypsum. Total soil-moisture-stress values obtained
by freezing-point measurements are in good agreement
with previously used methods involving determination
of EC, and moisture tension for the soil studied (Wad-
leigh, 1946, and Ayers and Campbell, 1951).

The experimental evidence cited above supports the
concept that decreased growth on saline substrates is
related to decreased water availability, but certain re-
lationships between plant and substrate are still not
fully understood. Despite marked decreases in growth
with increasing concentration of the substrate, osmotic
gradients between tops of plants and substrate are
sometimes unaffected by increased osmotic pressure or
total soil-moisture stress of the substrate. This is
caused by increases in osmotic pressure of aerial parts
of the plant that parallel increases in osmotic pressure
of the substrate (Eaton, 1942). In addition, the
osmotic pressure of expressed tissue fluids from the
tops of plants does not appear to be correlated with
the salt tolerance of some species. It is possible, how-
ever, that such measurements of osmotic gradient be-
tween plant tops and substrate may not represent the
effective osmotic force which limits water absorption by
the roots.

Specific Ion Effects

The previous discussion has dealt primarily with
the effect of soluble salts in limiting the availability
of moisture to plants. Other effects of salt may be
equally important in restricting the growth of certain
species. Injury or growth depression of plants, which
cannot be accounted for on the basis of the osmotic
pressure of the solution, will be referred to as a toxic
effect of the salt in question. It should be recognized

that toxicity so defined need not involve a direct effect
of the salt or ions, either on surface membranes of plant
roots or in the plant tissues.” Frequently, toxicity may
be caused, in part, at least, through effects on the uptake
or metabolism of essential nutrients. As it is not always
possible to distinguish clearly the mechanism under-
lying specific ion effects, it is convenient to refer to such
phenomena as toxicities in contrast to the general os-
motic effect of salt on plant growth.

The influence of excessive concentrations of specific
salts on plant growth is an extremely complex subject
involving many fundamental principles of plant nutri-
tion. Itis beyond the scope of this handbook to review
the voluminous and diversified literature bearing on
this subject. Much of the pertinent literature is cited
in a review by Hayward and Wadleigh (1949). Litera-
ture citations in the following discussion are restricted
mainly to papers of special significance in connection
with certain topics not considered in the review cited
above.

Ions that are frequently found in excess in saline
soils include chloride, sulfate, bicarbonate, sodium,
calcium, and magnesium. Less frequently encountered
in excessive amounts are potassium and nitrate. The
effects of all these ions on plant growth are being inves-
tigated by comparing plant response to isosmotic solu-
tions of different salts. Species and even varietal dif-
ferences among plants make it difficult to generalize
regarding the toxicity of various salts or ions. It ap-
pears, however, that differences in plant tolerance to
excessive concentrations of ions in the substrate are
related, in some degree, to specific selectivity in ion
absorption and nutrient requirements of the plants. In
addition to these factors, there is also a marked dif-
ference among species in the amounts of such ions as
sodium and chloride that can be accumulated without
toxic effects. i

Before considering specific toxic effects caused by
excessive concentrations of soluble salts, other effects
of certain ions deserve some mention. Although not
considered essential plant nutrients, sodium and chlo-
ride, when present in relatively small concentrations,
may stimulate the productivity of certain crops. Thus,
Harmer and Benne (1941) have attributed increased
yields of beets, celery, Swiss chard, and turnips to
sodium. These authors consider sodium to be “nearly
as much needed as a nutrient for these crops as is the
potassium ion.” Other investigators believe the effect
of sodium to be more indirect, either substituting to
some degree where potassium is deficient (Lehr, 1949,
Dorph-Petersen and Steenbjerg, 1950) or limiting ex-
cessive accumulation of calcium, which with beets
results in the development of a “calcium-type plant”
characterized by a blue-green color and stunted growth
(Lehr, 1942). Chloride, like sodium, has been ob-
served to increase yields of some crops, notably beets,
spinach, and tomato (Hayward and Wadleigh, 1949).
On the other hand, chloride salts have long been known
to affect adversely the quality of such crops as potatoes
and tobacco. However, on saline soils, chloride and
sodium ions occur in much higher concentrations than
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