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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

1.0 Executive Summary

Hydrocarbon-impacted soil and
groundwater caused by historic releases at
the Monument Booster Gas Compressor
Station (formerly Hobbs Compressor
Station No. 2) in Lea County, New Mexico
were caused by past operations of Enron
Gas and Oil Company (Enron). Prelimi-
nary subsurface investigations performed
by Geoscience Consultants, Ltd. (GCL) in
February 1994 and Daniel B. Stephens and
Associates (DBS&A) in May 1994 verified
the impact from one underground storage
tank (UST) and one aboveground storage
tank (AST) on site. The subsurface investi-
gation described in this report included the
installation of four additional monitoring
wells (MW-1D, MW-3, MW-4, and MW-5)
and one soil boring (SB-7) to define the
areal and vertical extent of hydrocarbon-
impacted groundwater conditions in order
to develop a suitable remedial response.

Based on the analytical results
obtained during this subsurface investiga-
tion and previous investigations conducted
by DBS&A and GCL, the soil with hydro-
carbon concentrations above the New
Mexico Qil Conservation Division (OCD)
recommended action level of 50 parts per
million (ppm) benzene, toluene,
ethylbenzene, and xylenes (BTEX) and 100
ppm total petroleum hydrocarbons (TPH)
does not extend beyond an approximate
radius of 120 feet around the former AST
and UST.

The presence of 2.52 feet of free
product (crude oil) in MW-1 appears to
extend an estimated 50 to 100 feet
downgradient (southeast) of the former
AST location. The areal extent of hydro-
carbon-impacted groundwater has been
estimated as covering a triangular-shaped
area that covers most of the southern half

of the facility (approximately 5 acres),
however, hydrocarbon-impacted ground-
water is not likely to have migrated
beyond the north, east, and south bound-
aries of the facility. Due to the elevated
benzene levels (0.265 mg/L) in MW-5, we
cannot conclude whether the groundwater
is impacted beyond the west or southwest-
ern property boundaries. Installation of an
additional monitoring well in this area is
recommended. Based on the analytical
results for monitoring well MW-1D and
the presence of a low permeable red clay
layer at the bottom of the aquifer, the
vertical extent of hydrocarbon-impacted
groundwater does not extend beyond
approximately 24 to 34 feet below the
ground surface.

The inorganic chemical analyses
indicate that water samples from several
monitoring wells exceed the New Mexico
Water Quality Control Commission
(WQCC) standards for various constitu-
ents, including aluminum, boron, chlo-
ride, fluoride, iron, manganese, and /or
total dissolved solids. These elevated
constituents could represent natural
conditions and/or off-site sources and are
not believed to be contributed from on-site
operations.

Based upon the calculation of the
average linear velocity of groundwater
flow (365 to 730 feet/year), the age of the
release (1970s to 1980s), and the docu-
mented extent of hydrocarbon impact,
GCL concludes that natural processes
(intrinsic bioremediation, adsorption, and
volatilization) are effectively limiting the
migration of dissolved-phase hydrocar-
bons but removal of the free product
(crude oil) is necessary to effectively
eliminate the source of hydrocarbons in the
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subsurface media. While intrinsic the plume, additional data will be required
bioremediation is clearly occurring and the | over time to evaluate its effectiveness for in
rate at which this hydrocarbon removal situ remediation.

process appears to be sufficient to contain
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

2.0 Introduction

Prior to GPM Gas Corporation’s
(GPM) acquisition of the Monument
Booster Gas Compressor Station (formerly
Hobbs Gas Compressor Station No. 2) in
December 1994, the facility was owned and
operated by Enron or its subsidiaries since
approximately 1971. Hydrocarbon-
impacted soil and groundwater caused by
the historic releases at this site was previ-
ously identified during preliminary
subsurface investigations performed by
GCL in February 1994 and DBS&A in May
1994. The earlier investigations were
conducted during the due diligence
activities prior to the property transfer to
establish a baseline assessment of the
subsurface conditions with respect to past
operations by Enron.

The purpose of the subsurface soil
and groundwater investigation described
in this report is to define the horizontal
and vertical extent of hydrocarbon-
impacted groundwater conditions at the
Monument Booster Gas Compressor
Station in order to develop a suitable
remedial response. The subsurface investi-
gation was performed in accordance with
the work plan submitted by GPM to the
OCD on February 23, 1995, and as ap-
proved by Mr. William Olson of the OCD
in his letter to GPM dated April 5, 1995.
GCL initiated the subsurface investigation
at the Monument Booster Gas Compressor
Station on May 8, 1995.

2.1 Site Description

The Monument Booster Gas Com-
Ppressor Station is located in the NW1/4
NW1/4 NE1/4 of section 33 township 19
south, range 37 east in Lea County, New
Mexico. The site is located approximately
one half mile east of Monument, New
Mexico. According to the Monument

—
-

South, NM USGS 7.5-minute quadrangle
map and survey data, the elevation of the
site is approximately 3,590 feet above sea
level.

The Monument Booster Gas Com-
pressor Station covers approximately 10.75
acres within a rectangular tract of land that
measures roughly 600 feet by 800 feet. The
western half of the facility (approximately
5.75 acres), which contains all of the gas
production equipment, is secured by a
chain-link fence and locked gate as de-
picted in Figure 1. The eastern half of the
facility, approximately 5 acres of pasture
land, is not fenced. The facility is well-
maintained and undergoing numerous
improvements to make the facility more
automated and less prone to the hydrocar-
bon releases that occurred under the
manually controlled operations during
Enron’s ownership. This investigation is
focused on the former hydrocarbon release
sources identified in previous reports as
described below:

¢ One former pipeline liquids AST
located near the east central
portion of the facility. The AST,
which lacked secondary
containment and had no automatic
emergency overflow shutoff
devices, appears to be the major
source of hydrocarbon releases
identified on site. In 1992, this
AST was moved to a concrete
secondary containment area
located approximately 120 feet
south-southwest of its former
location. According to the GPM
superintendent of the facility, the
AST was used to contain crude oil
that accumulates as a low volume
byproduct of the natural gas and
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

natural gas liquids production in
the area. Approximately 35 cubic
yards of hydrocarbon-impacted
soils were excavated beneath the
former AST location in May 1994.
An unknown amount of soils were
over-excavated from this area in
July 1992 during the UST closure
operations.

¢ Two used oil USTs were located
approximately 100 feet north of the
AST. The USTs contained used
lubrication oil generated from the
gas compressor engines at the
facility. The two USTs were
removed in September 1992 under
New Mexico Environment
Department (NMED) oversight.
Approximately 322 cubic yards of
hydrocarbon-impacted soils were
removed during over-excavation
operations of the former UST tank
holds in May 1994.

¢ One used oil UST located adjacent
to the north side of the former AST
location. The UST contained used
lubrication oil generated from the
gas compressor engines at the
facility. The UST was removed in
September 1992 under NMED
oversight. An unknown volume of
hydrocarbon-impacted soils was
excavated from this former UST
along with those excavated
beneath the adjacent AST in July
1992 during the UST closure
operations.

The surrounding area is primarily
used for cattle grazing and oil and gas
production operations. The nearest
residential dwelling is located approxi-

mately one quarter mile west of the site.
According to information provided by Mr.
Ken Fresquez of the New Mexico State
Engineer Office, there are three registered
water wells located within one half mile of
the site. One well is registered for the
Monument Booster Gas Compressor
Station and was permitted to Northern
Natural Gas on April 16, 1971. The well
was permitted for use for the condensing
and cooling system. According to the
GPM superintendent, the well is no longer
in use, as water for the compressor station
is supplied by municipal water supply in
Monument. The nearest off-site registered
water well is located approximately one
half mile west of the site, and was permit-
ted to Mr. Darel Taylor on June 6, 1985 for
domestic water supply purposes. The
third registered well is located approxi-
mately one half mile south of the Monu-
ment Booster Gas Compressor Station.
This well was permitted to Ms. Annie
Schwertfeger on October 27, 1948, and is
currently not in use. A list of the permitted
water wells is provided in Appendix A.
Based on the results of this investigation
and previous investigations, these water
wells are not likely to be adversely im-
pacted from petroleum hydrocarbon
releases from the site.

2.2 Regulatory Considerations

Environmental issues of concern to
the Monument Booster Gas Compressor
Station are under the jurisdiction of the
OCD. Generally, releases of unrefined
hydrocarbons to the soil and/or ground-
water are subject to OCD guidelines as
published in the document titled “Guide-
lines for the Remediation of Leaks, Spills
and Releases” (August 13, 1993). These
guidelines recommend soil remediation
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Lea County, New Mexico

action levels based on certain ranking
criteria. Based on the OCD guidelines for
Category I sites (ranking score > 19 points),
the soil remediation action levels for
benzene, BTEX, and TPH are 10 ppm, 50
ppm, and 100 ppm, respectively. Ground-
water remediation action levels are com-
pared to the WQCC standards as pub-
lished in Section 3-103. The WQCC
groundwater standards are listed with the
analytical results in Section 4.0.

Pending OCD notification and
approval, “procedures may deviate from
the guidelines if it can be shown that the
proposed procedure will either remediate,
remove, isolate, or control contaminants in
such a manner that fresh waters, public
health and the environment will not be
impacted. Specific constituents and/or
requirements for soil and groundwater
analysis and / or remediation may vary
depending on site-specific conditions”
(OCD, August 1993, page 1).

2.3 Regional Hydrogeology

According to published information
(Nicholson and Clebsch, 1961 and Barnes,
1976), the Monument Booster Gas Com-
pressor Station is underlain by Quaternary
colluvial deposits composed of sand, silt,
and gravel deposited by slopewash, and
talus from the Ogallala Formation. The
colluvial deposits are often calichified
(indurated with cemented calcium carbon-
ate) with caliche layers from 1 to 20 feet
thick. The lithology of the colluvial
deposits is very similar to that of the
Ogallala since the Ogallala is the source of
the re-deposited colluvial sediments. The
nearest outcropping of the Ogallala
Formation occurs approximately one mile
north of Monument along what is known

as the Llano Estacado (caprock). The
thickness of the colluvium deposits and
Ogallala Formation varies locally as a
result of significant paleo-topography at
the top of the underlying Triassic Dockum
Group. Since Cretaceous Age rocks in the
region have been removed by pre-Tertiary
erosion, the colluvial deposits and Ogallala
Formation rest unconformably on the
Triassic Dockum Group. Consequently,
the top of the Dockum Group varies from
approximately 14 to 34 feet below ground
surface across the site. The uppermost unit
of the Dockum Group is the Chinle Forma-
tion which primarily consists of micaceous
red clay and shale but also contains thin
interbeds of fine-grained sandstone and
siltstone. The red clays and shale of the
Chinle Formation act as an aquitard
beneath the waterbearing colluvial depos-
its and therefore limit the amount of
recharge to the underlying Dockum
Group. The thickness of the Dockum
Group is estimated at approximately 300
feet in the site area although its thickness
in southern Lea County varies from 0 to
1,270 feet thick (Nicholson and Clebsch,
1961). A geologic map is provided in
GCL's previous report, “Evaluation of
Groundwater Contamination at the Hobbs
Gas Plant and Hobbs Gas Compressor
Station No. 2”.

Potable groundwater used in south-
ern Lea County is derived primarily from
the Ogallala Formation (including the
colluvial deposits) and the Quaternary
alluvium. Lower yields have also been
provided by waterbearing zones within the
Triassic Dockum Group in a few scattered
areas within southern Lea County. No
potable water is known to be derived
below the Triassic Dockum Group. Water
from the Ogallala and alluvium aquifers in
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Lea County, New Mexico

southern Lea County is used for irrigation,
stock, domestic, industrial, and public

supply purposes.

The regional gradient of the Ogallala
aquifer in the site area generally flows
toward the southeast. Based on data
provided by the State Engineer Office, the
hydraulic gradient varies from approxi-
mately 0.002 to 0.1 feet/feet. Recharge to
the Ogallala aquifer occurs primarily by
infiltration of precipitation at a slow rate

(typically one quarter to one half inch of
water per year) due to the characteristi-
cally arid climate of southern Lea County
(Nicholson and Clebsch, 1961). Hydraulic
conductivity values are estimated between
26 and 50 feet per day and specific yields
of 0.23 for the Ogallala aquifer near the site
area based on limited published informa-
tion (McAda, 1984); aquifer testing (pump
test, slug test, etc.) would be necessary to
determine actual values on site.
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

3.0 Methods of Investigation

3.1 Soil Boring and Monitoring Well
Locations

The objective of the placement of the
soil borings and monitoring wells during
this investigation was to determine the
vertical and areal extent of hydrocarbon-
impacted groundwater. Monitoring well
locations are depicted on the site map
(Figure 1). Monitoring well MW-1 is
located at the suspected source area
(former pipeline liquids AST and used oil
UST location). Monitoring well MW-2 is
located in the upgradient (northwest)
direction of the source area. Monitoring
wells MW-1 and MW-2 were installed by
GCL in February 1994. During this investi-
gation, MW-1D was placed immediately
adjacent (approximately 8 feet north) to
MW-1 to vertically define the groundwater
conditions in the source area. The con-
struction method utilized for MW-1D also
allows its potential usage as an air
sparging well for remedial purposes if later
deemed appropriate. Monitoring well
MW-3 was placed approximately 500 feet
southeast of the source area to delineate
the downgradient extent of the hydrocar-
bon-impacted groundwater. MW-4 was
placed near the southeast corner of the
fenced portion of the site as requested by
the OCD for additional downgradient
delineation. Monitoring well MW-5 was
located approximately 200 feet southwest
of the source area for cross-gradient
delineation. Another cross-gradient
monitoring well (location of soil boring SB-
7) was intended to be placed approxi-
mately 300 feet east-northeast of the source
area, however, no groundwater was
encountered during soil sampling opera-
tions at this location, therefore, the bore-
hole was terminated at 42 feet. The
installation of a monitoring well at this

location was determined unnecessary since
the presence of a subsurface groundwater
barrier (Triassic Dockum Group) com-
posed of red clay was encountered at a
shallow depth (14 feet) and extended well
below (beyond 42 feet) the anticipated
depth of groundwater which averages
approximately 23 feet across the site.

3.2 Soil Sampling Procedures

Drilling and sampling operations
were conducted by Diversified Water
Wells of Abilene, Texas, using an air-rotary
drilling rig. After drilling to the proper
depth, soil samples were collected with a
split-spoon sampling tool at 5-foot inter-
vals. Each soil sample was field-screened
(headspace analysis) using a Thermal
Scientific Model 580D organic vapor meter
(OVM) equipped with a 10.6 eV photoion-
ization detector (PID). Prior to use, the
instrument was calibrated with 100 ppm
isobutylene, which is directly proportional
to benzene with respect to relative concen-
trations detected. Field PID measurements
were used to determine the presence of
actionable soils (PID reading greater than
100 ppm) as defined in the OCD “Guide-
lines for Remediation of Leaks, Spills and
Releases” (August 13, 1993). The soil
sample that registered the highest PID
reading and/or samples with PID readings
above 100 ppm and the sample immedi-
ately above the groundwater table were
submitted to Trace Analysis, Inc. of
Lubbock, Texas, to be analyzed for TPH
using Environmental Protection Agency
(EPA) Method 8015 (gas and diesel range)
and BTEX using EPA Method 8020. Soil
samples were placed in 125-milliliter (4-
ounce) glass jars with teflon-lined lids
sealed with quality assurance/quality
control (QA/QC) seals, and preserved at
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Lea County, New Mexico

4°C with zero headspace according to EPA
requirements (EPA 600/4-82-029). A
chain-of-custody (COC) form documenting
sample identification numbers, collection
times, and delivery times to the laboratory
was completed for each set of samples.

3.3 Monitoring Well Construction
Procedures

The monitoring wells were con-
structed of 4-inch diameter schedule 40
PVC well casing and 0.01-inch slotted
screen, with the exception of MW-1D,
which was constructed of 2-inch diameter
well casing and screen. The 15 feet of well
screen for the 4-inch diameter monitoring
wells was placed approximately 10 feet
below the water table leaving approxi-
mately 5 feet of well screen above the
water table. In the 2-inch monitoring well,
the 2.5 feet of well screen was placed at the
bottom of the well to screen only the
bottom-most portion of the aquifer. The
screened portion of each monitoring well
was surrounded with a filterpack that was
capped with a bentonite seal. The bento-
nite seal for the 4-inch diameter monitor-
ing wells varied from approximately 2 to 4
feet thick. The bentonite seal for the 2-inch
diameter monitoring well was approxi-
mately 14 feet thick. The remaining
annular space for each monitoring well
was sealed using a grout composed of
Portland cement with a 5 percent bentonite
mixture, emplaced from the top of the
bentonite plug to ground surface. A 4-foot
by 4-foot concrete pad was constructed at
the surface and the top of casing protected
with a locked steel well cover. The moni-
toring well construction diagrams are
provided in Appendix B.

3.4 Groundwater Sampling
Procedures

Each newly installed monitoring well
was developed using a decontaminated
submersible pump, with the exception of
the 2-inch monitoring well (MW-1D),
which was hand bailed to reduce the
amount of fine sediments and improve
well yield performance. Immediately prior
to collecting groundwater samples, each of
the on-site monitoring wells was purged of
a minimum of three well volumes of
development water using a decontami-
nated 2-inch diameter submersible pump.
An approximate total of 250 gallons was
developed and purged from the on-site
monitoring wells. Field parameters,
including pH, conductivity, and tempera-
ture, were measured with a Hydac Model
910 meter. Groundwater samples were
obtained after field parameters stabilized
during purging operations. The pumping
rate of the submersible sampling pump
was reduced to below 300 milliliters per
minute for samples being obtained for
volatile organic analysis to minimize the
volatilization of organic constituents
during sampling operations. The water
samples were transferred into air-tight,
septum-sealed 40-milliliter glass VOA
sample vials with zero headspace for
analysis of total BTEX, and 1-liter glass jars
for analysis of polynuclear aromatic
hydrocarbon (PAH), total metals, and
major cations and anions analyses in
accordance with EPA protocol (EPA 600/2-
82-029) using EPA-approved methods
(SW-846). The water samples were placed
in an ice-filled cooler immediately after
collection and transported to Trace Analy-
sis, Inc. in Lubbock, Texas.
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Additional groundwater samples
were collected from monitoring wells MW-
1D, MW-2, and MW-5 and sent to Trace
Analysis, Inc. for analysis of total aerobic
heterotrophic plate count and total hydro-
carbon utilizing bacteria in order to assess

the potential intrinsic bioremedial activity
currently taking place. For each set of
samples, COC forms documenting sample
identification numbers, collection times,
and delivery times to the laboratory were
completed.

10
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

4.0 Results

4.1 Local Geology

The lithology of the subsurface soils
in monitoring wells MW-1D, MW-3, MW-
4, and MW-5 were similar to those de-
scribed during the previous investigations
(MW-1, MW-2, and SB-1 through SB-6).
The subsurface soils generally consist of an
upper unsaturated sandy zone 14 to 22 feet
thick (colluvial deposits/Ogallala Forma-
tion). This unit was commonly calichified
(indurated with cemented calcium carbon-
ate) and moderately fractured (weathered).
Beneath this unit, a saturated fine-grained
sand was observed (approximately 8 to 12
feet thick). The saturated sand unit was
underlain by a red clay (Upper Dockum
Group). The lithology of the subsurface
soils in boring SB-7, however, differed
significantly from all other borings on site
in that there was no saturated fine-grained
sand zone encountered because the red
clay was encountered at a depth shallower
(14 feet) than where the on-site groundwa-
ter had been observed (approximately 23
feet). The red clay continued to the bottom
of this boring (42 feet) indicating that it
acts as a groundwater barrier at this
portion of the site. Based on its lithology
and the absence of groundwater, boring
SB-7 was not completed as a monitoring
well and effectively delineates the eastern
extent of the hydrocarbon-impacted
groundwater on site. Geologic cross
sections developed from the lithologic
descriptions are included in Figures 2 and
3, and depict the uneven red clay surface
beneath the site. A more detailed descrip-
tion of the subsurface soils is provided on
the lithologic logs in Appendix B.

PID readings varied from less than 1
ppm in various intervals from each of the
soil borings to 490 ppm in monitoring well

MW-1D. Only two sampled intervals
exceeded the OCD recommended action
level of 100 ppm. These were the 22 to 23-
foot interval of MW-1D (490 ppm) and the
24- to 25-foot interval of MW-5 (425 ppm).
A complete listing of PID readings is
included in the lithologic logs in Appendix
B.

4.2 Soil Sample Analytical Results

Based on a Category I ranking for the
site (> 19 points), only one sample ex-
ceeded the OCD recommended action level
of 50 ppm for BTEX (the 22- to 23-foot
sample interval of MW-1D). Two sample
intervals exceeded the OCD recommended
action level of 100 ppm for TPH (the 22- to
23-foot interval of MW-1D and the 24- to
25-foot interval of MW-5). Hydrocarbon-
impacted soils were not observed in
borings 5B-7, MW-3, and MW-4, and PID
measurements in these borings were less
than 1 ppm throughout. Soil sample
analytical results are summarized in
Table 1. Laboratory analytical reports and
the COC documentation is provided in
Appendix C.

Based on the soil sample analytical
results from this investigation and the
headspace measurements taken from
previous investigations by GCL and
DBS&A, the hydrocarbon-impacted soil
concentrations above the OCD recom-
mended action levels for BTEX (50 ppm)
and/or TPH (100 ppm) are estimated to be
limited within a 120-foot radius of the
former AST. Some hydrocarbon-impacted
soils above the OCD recommended action
levels extend beyond the near vicinity of
the source areas (the 24-to 25-foot interval
of MW-5, for example), however, these
soils are limited to a thin zone immediately
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Table 1
Summary of Soil Sample Analytical Results for BTEX and TPH
Monument Booster Station

PID Ethyl- Total
Monitoring Sample | Reading | Benzene | Toluene | benzene | Xylenes BTEX TPH® TPH'
Well/Boring No. | Date | Interval | (ppm) | (mgkg) | (mgkg) | (mg/kg) | (mgkg) | (mgkg) | (mgkg) | (mgke)
MW-1D 05-09-95 | 10-10.5 15 <0.01 0.018 <0.01 <0.01 0.018 < 10 <20
22-23 2.6 <1 28 58
MW-1D 05-09-95 | 22-23 <02 <0.2 18 62
(Duplicate)
MW-3 05-08-95 | 20-21 <1 <0.01 0.016 <0.01 <0.01 0.016 < 10 23
MW-4 05-08-95 | 22-22.5 <1 <0.01 <0.01 <0.01 <0.01 <0.01 < 10 < 20
MW-5 05-0995 | 24-25 0.66 2.7 9.5 26 39
SB-7 05-08-95 | 15-16 <1 <0.01 0.024 0.011 0.031 0.066
40-42 <1 <0.01 0.013 <0.01 0.026 0.039 < 10 < 20

Analyses performed by Trace Analysis, Inc. of Lubbock, Texas.

BTEX indicates benzene, toluene, ethylbenzene, and xylenes and analyzed using EPA Method 8020. BTEX values rounded to two significant figures.
TPHS indicates total petroleum hydrocarbons (gas range) and analyzed using EPA Method 8015 (purge method).

TPHY indicates total petroleum hydrocarbons (diesel range) and analyzed using EPA Method 8015 (extraction method).

Values shaded indicate concentrations exceed remediation action levels as specified by the NMOCD in Guidelines For Remediation of Leaks, Spilis and Releases
(August 13, 1993) for sites with a NMOCD ranking score greater than 19 points.

SB-7 is a designated soil boring which was not converted into a monitoring well because groundwater was not encountered at its location.
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Subsurface investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

above the groundwater table and have
likely adsorbed hydrocarbons that have
migrated downgradient from the source
area along the groundwater pathway. Off-
site impact to subsurface soils is not
probable.

4.3 Groundwater Gradient

The monitoring wells and soil boring
locations were surveyed by John W. West
Engineering of Hobbs, New Mexico using
the existing grid system of the facility.
Ground surface elevations and top-of-well
casing elevations were determined within
0.01 feet relative to mean sea level. The
survey plats prepared by John W. West
Engineering Company are provided in
Appendix D. The on-site monitoring wells
were gauged on May 15, 1995 to determine
the groundwater elevation, direction of
groundwater flow, and the presence of free
product (crude oil). Depth to groundwater
varied from approximately 19 to 26 feet
below ground surface across the site.
Groundwater elevations are summarized
in Table 2. Free product (crude oil) was
encountered in monitoring well MW-1
with a measured thickness of 2.52 feet. A
potentiometric surface map that depicts
the elevation of the potentiometric surface
(groundwater table) and direction of
groundwater flow is illustrated in Figure 4.

The apparent direction of groundwa-
ter flow is toward the southeast with a
hydraulic gradient of approximately 0.01
feet/feet. Assuming a hydraulic conduc-
tivity of 26 to 50 feet/day (McAda, 1984)
and an estimated effective porosity of 0.25,
the average linear velocity of groundwater
flow on site varies from approximately 365
to 730 feet/year based on the version of the
Darcy equation presented below:

15

where,

v, = average linear velocity
k = hydraulic conductivity
i =hydraulic gradient

p, = effective porosity

V.. =kxi =26 feet/day x 0.01 feet/feet

a

P, 0.25

=1 foot/day = 365 feet/year

V. =k xi =50 feet/day x 0.01 feet/feet

a

P, 0.25
= 2 feet/day = 730 feet/year

4.4 Groundwater Sample Analytical
Results

The analytical results from the May

16, 1995, groundwater sampling event are
sumirnarized in Tables 3 through 7. The
WQCC standard is also presented in each
table for comparison. Those constituents
that recorded concentrations above the
WQCC standards are highlighted in
boldface type. The laboratory analytical
reports and the COC documentation for
the groundwater sampling operations are
provided in Appendix C.

4.4.1 Hydrocarbon Analytical
Results

The only hydrocarbon concentrations
above WQCC standards occurred in
monitoring wells MW-1D and MW-5.
MW-1 was not analyzed for hydrocarbon
compounds due to the presence of free
product (crude oil). The analytical results
for MW-1D and MW-5 indicate benzene
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Table 2
Summary of Groundwater Elevations
Monument Booster Station

Relative Ground | Relative Top Depth to Corrected Phase-Separated
Surface of Casing Groundwater Relative Hydrocarbon
Elevations Elevation Below Top of Groundwater Thickness
(feet)* (feet)* Casing (feet) Elevation (feet)
Well Date (feet)**

MW-1 05-16-95 3588.85 3591.15 28.05 3565.17 2.52
MW-1D 05-16-95 3589.06 3591.31 26.04 3565.27 0.00
MW-2 05-16-95 3594.13 3596.30 29.28 3567.02 0.00
MW-3 05-16-95 3581.46 3583.86 22.72 3561.14 0.00
MW-4 05-16-95 3586.10 3588.77 26.45 3562.32 0.00
MW-5 05-16-95 3589.62 3592.16 28.10 3564.06 0.00

* Elevations surveyed by John W. West Engineering Company of Hobbs, New Mexico. The monitor well casings were marked on the north side to provide consistent reference
points for future gauging operations.

** Correction Equation for Phase-Separated Hydrocarbons: Corrected Relative Groundwater Elevation = Top of Casing Elevation - {Depth to Groundwater Below Top of
Casing - (SG) (PSH Thickness)]

Specific Gravity (SG) = 0.82 for crude oil.

PSH indicates phase separated hydrocarbons (crude oil).
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Table 3

Summary of Groundwater Analytical Results for Aromatic Volatile Organic Compounds
Monument Booster Station
Sampling Operations Conducted on May 16, 1995

Monitoring Well Numbers NMWQCC
Standards
Constituent MW-1D MW-2 MW-3 MW-4 MW-5 (mg/L)
(mg/L) (mg/L) | (mg/L) (mg/L) (mg/L)
Benzene <0.001 <0.001 <0.001 0.010
Toluene 0.006 <0.001 <0.001 <0.001 0.009 0.75
Ethylbenzene 0.015 <0.001 <0.001 <0.001 0.261 0.75
Xylenes (Total) 0.016 <0.001 <0.001 <0.001 0.050 0.62
Analyses performed by Trace Analysis, Inc. using EPA Method 8240.
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103.
Values shaded indicate concentrations exceed NMWQCC groundwater standards.
Monitoring well MW-1 was not measured for aromatic volatile organic compounds (due to presence of free phase floating product).
Table 4
Summary of Groundwater Analytical Results for Polynuclear Aromatic Hydrocarbons
Monument Booster Station
Sampling Operations Conducted on May 16, 1995
Monitoring Well Numbers NMWQCC
Standards
Constituent MW-1D MW.-2 MW-3 MWwW-4 MW-5 (mg/L)
(mg/L) (mg/L) | (mg/L) (mg/L) (mg/L)
Naphthalene <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Total monomethylnaphthalenes <0.001 <0.001 <0.001 <0.001 <0.001 0.03
Benzo(a)pyrene <0.0004 <0.0004 | <0.0004 | <0.0004 <0.0004 0.0007

Analyses performed by Trace Analysis, Inc. using EPA Method 8270.
New Mexico Water Quality Control Commission NMWQCC) Standards are listed as specified in Regulation 3-103.
Monitoring well MW-1 was not measured for polynuclear aromatic hydrocarbons(due to presence of free phase floating product).




Table 5
Summary of Groundwater Analytical Results for Halogenated Volatile Organic Compounds
Monument Booster Station
Sampling Operations Conducted on May 16, 1995
Monitoring Well Numers NMWQCC
Standards
Constituent MW-1D MW-2 MW-3 MW-4 MW-5 (mg/L)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Carbon Tetrachloride <0.001 <0.001 <0.001 <0.001 <0.001 0.01
Chloroform <0.001 <0.001 <0.001 <0.001 <0.001 0.1
1,1-Dichloroethane <0.001 <0.001 <0.001 <0.001 <0.001 0.025
1,2-Dichloroethane <0.001 <0.001 <0.001 <0.001 <0.001 0.01
1,1-Dichloroethylene ) <0.001 <0.001 <0.001 <0.001 <0.001 0.005
Methylene chloride <0.005 <0.005 <0.005 <0.005 <0.005 0.1
1,1,2,2-Tetrachloroethane <0.001 <0.001 <0.001 <0.001 <0.001 0.01
1,1,2,2-Tetrachloroethylene <0.001 <0.001 <0.001 <0.001 <0.001 0.02
1,1,1-Trichloroethane <0.001 <0.001 <0.001 <0.001 <0.001 0.06
1,1,2-Trichioroethane <0.001 <0.001 <0.001 <0.001 <0.001 0.01
1,1,2-Trichloroethy1epe <0.001 <0.001 <0.001 <0.001 <0.001 0.1
me1 chloride <0.001 <0.001 <0.001 <0.001 <0.001 0.0001*
Analyses performed by Trace Analysis, Inc. using EPA Methods 8240.
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103.
*Indicates NMWQCC standard is below method detection limit.
Monitoring well MW-1 was not measured for halogenated volatile organic compounds due to presence of free phase floating product).




Summary of Groundwater Analytical Results for Total Metals

Table 6

Monument Booster Station
Sampling Operations Conducted on May 16, 1995

Monitoring Well Numbers NMWQCC
Standards
Constituent MW-1 MW-1D MW-2 MW-3 MW-4 MW-5 (mg/L)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum (Al) 0.55 1.34 0.88 0.24 5.0
Arsenic (As) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
Barium (Ba) 0.13 0.12 0.08 0.05 0.10 0.14 1.0
Boron (B) 0.22 0.37 0.09 0.14 0.39 0.75
Cadmium (Cd) 0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01
Cobalt (Co) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Copper (Cu) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1.0
Chromium (Cr) 0.01 <0.01 0.02 0.01 0.02 0.02 0.05
Iron (Fe) 0.53 1.0
Lead (Pb) <0.1 <0.1 <0.1 0.05
Manganese (Mn) 0.12 0.08 0.11 0.2
Mercury (Hg) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002
Molybdenum (Mo) 0.07 0.09 0.05 0.07 0.07 0.07 1.0
Nickel (Ni) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.2
Selenium (Se) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.05
Silver (Ag) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05
Zinc (Zn) 0.03 0.06 0.05 0.04 0.05 0.04 10.0

Analyses performed by Trace Analysis, Inc. using EPA Methods 200.7, 239.2, 270.2, and 272.2

New Mexico Water Quality Control Commission NMWQCC) Standards are listed as specified in Regulation 3-103.
Shaded values indicate concentrations exceed NMWQCC groundwater standards.




Table 7

Monument Booster Station
Sampling Operations Conducted on May 16, 1995

Summary of Groundwater Analytical Results for Major Ions and Field Parameters

Monitoring Well Numbers NMWQCC
Standards
Constituent MW-1 MW-1D MW-2 MW-3 MW-4 MW-5 (mg/L)
(mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) (mg/L)
Total Dissolved Solids (TDS) M 634 516 716 692 1,000
Calcium (Ca) 12.8 123 315 99.7 160 122 NS
Fluoride (F) NM 1.1 1.2 14 1.6
Magnesium (Mg) 1.6 46.2 72.0 25.0 372 52.9 NS
Silica (Si) 8.7 8.0 20.0 7.9 16.5 6.8 NS
Sodium (Na) 14.5 79.1 154.5 76.1 82.5 110.7 NS
Bicarbonate (HCO3) NM 333 197 166 277 532 NS
Chloride (Cl) NM 77 188 152 80 250
Nitrate (NO,-N) NM 1.37 7.42 5.62 3.69 0.56 10.0
Sulfate (SO,) NM 174 509 115 136 67 600
Field Parameters
pH (stand‘ard units) NM 7.90 8.22 8.27 7.88 7.72 6-9
Conductivity (uS/cm) NM 1,605 3,160 1,350 1,652 1,582 NS
Temperature (°F) NM 753 69.7 73.3 75.8 70.1 NS
Dissolved Oxygen (mg/L) NM 1.05 6.48 6.85 4.85 1.10 NS

Analyses performed by Trace Analysis, Inc. using EPA Methods 160.1, 200.7, 340.2, 375.4, 353.3, 4500 C1-B, and 310.1
New Mexico Water Quality Control Commission NMWQCC) Standards are listed as specified in Regulation 3-103. -
NM = Indicates parameter was not measured (due to presence of free phase floating product).

NS = Indicates no standard established or applicable.
Values shaded indicate concentrations exceed NMWQCC groundwater standards.




Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

concentrations of 0.018 mg/L and 0.265
mg/L, respectively, which exceed the
WQCC standard of 0.01 mg/L. The
groundwater analyses indicate that the
hydrocarbon concentrations in monitoring
wells MW-2, MW-3, and MW-4 were
below the laboratory detection limits.

The estimated extent of the hydrocar-
bon-impacted groundwater on site that
exceeds the WQCC standards for benzene
based on the May 15, 1995 sampling event
is depicted in Figure 5. Based on the
results of this investigation and previous
investigations by GCL and DBS&A, the
areal extent of hydrocarbon-impacted
groundwater has been estimated as
covering a triangular-shaped area that
covers most of the southern half of the
facility (approximately 5 acres), however,
hydrocarbon-impacted groundwater is not
likely to have migrated beyond the north,
east, and south boundaries of the facility.
Due to elevated benzene levels (0.265 mg/
L) in MW-5, we cannot conclude whether
the groundwater is impacted beyond the
west or southwestern property boundaries
without the installation of an additional
monitoring well in this area.

Based on the analytical results for
monitoring MW-1D and the presence of a
low permeable red clay layer at the bottom
of the aquifer, the vertical extent of hydro-
carbon-impacted groundwater does not
extend beyond approximately 24 to 34 feet
below the ground surface.

4.4.2 Inorganic Analytical Results

The inorganic chemical analyses
indicate that water samples from several

monitoring wells exceed the WQCC
standards for various constituents, includ-

ing aluminum, boron, chloride, fluoride,
iron, manganese, and/or total dissolved
solids. It should be noted that upgradient
monitoring well MW-2 has anomalous
concentrations of each of these inorganic
constituents. These elevated constituents
could represent natural conditions and/or
off-site sources, and are not believed to be
contributed from on-site operations.

Aluminum and boron do not repre-
sent a risk to human health based on
WQCC classification (Section 3-103 A-C),
therefore, remedial response is not deemed
necessary for the relatively low concentra-
tions of these constituents.

Fluoride concentrations are slightly
elevated (approximately 10 percent above
WQCC standards) in two on-site monitor-
ing wells, however, elevated fluoride levels
are a common natural occurrence in
southeast New Mexico. Furthermore,
fluoride is not a constituent for the natural
gas production process on site, therefore, a
remedial response to the fluoride levels in
the groundwater is not warranted.

The elevated iron and manganese
levels in the on-site monitoring wells may
be partially due to the chemically reduced
conditions caused by the presence of
hydrocarbons in the on-site soils and
groundwater, however, natural conditions
and off-site sources may also be a contrib-
uting factor.

Chloride and TDS concentrations are
exceeded only in monitoring well MW-2,
which strongly suggests an upgradient, -
off-site source. Based on the extensive oil
and gas production in the area, this is the
most logical explanation.
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

4.5 Intrinsic Bioremediation
Assessment

GCL performed a preliminary
evaluation of hydrocarbon remediation by
intrinsic bioremediation, which relies on
the degradation activity of indigenous
microorganisms. The evaluation of
intrinsic bioremediation as a hydrocarbon
removal mechanism requires evaluation of
electron acceptor availability and use
patterns, the enumeration of microorgan-
isms with the capability to degrade the
contaminant of concern, and the ground-
water conditions that allow for electron
acceptor and nutrient fransport.

Electron acceptors that can be used
by in situ microorganisms to achieve
significant hydrocarbon degradation
include oxygen, nitrogen, and sulfate, in
relative order of preference. Often, more
than one degradation process is operative
during intrinsic bioremediation, and the
key lies in determining whether or not
sufficient electron acceptors are available
to arrest contaminant migration and/or
attain remediation.

Hydrocarbon-impacted wells (MW-1,
MW-1D, and MW-5) are compared against
unimpacted wells (MW-2, MW-3, and
MW-4) to observe whether or not signifi-
cant differences are observed in electron
acceptor concentration that may be related

"to subsurface biodegradation. Table 7

shows significant depletions of nitrate and
dissolved oxygen in hydrocarbon-im-
pacted wells relative to wells not impacted
by hydrocarbons. Sulfate concentrations
are slightly depleted in MW-5 relative to
other wells.

The depletion of electron acceptors in
wells impacted by hydrocarbons suggests
that bacteria have been and are actively
degrading hydrocarbons and are likely
limited by the availability of the electron
acceptors within the zone of hydrocarbon
impact. As indicated by current water
quality in downgradient wells MW-3 and
MW-4, the electron acceptor concentrations
may be sufficient to permit natural biodeg-
radation to contain contaminant migration
in a downgradient direction and thereby
stabilize the spreading of hydrocarbons in
groundwater.

Enumeration of bacterial populations
(colony forming units) was also performed
on hydrocarbon-impacted wells (MW-1D
and MW-5) and upgradient well (MW-2) to
assess whether or not hydrocarbon-
degrading bacteria were stimulated to
grow in the presence of hydrocarbons. As
summarized in Table 8, total aerobic
(oxygen-utilizing) bacterial populations in
hydrocarbon-impacted wells MW-1D and
MW-5 are several orders of magnitude
greater than bacterial populations ob-
served for upgradient well MW-2. Like-
wise, hydrocarbon degraders in MW-1
were approximately three times greater in
number than those detected in MW-2.
Total bacterial populations greater than 10°
are indicators that there is significant
potential for intrinsic bioremediation and/
or enhanced bioremediation.

While intrinsic bioremediation is
clearly occurring and the rate at which this
hydrocarbon removal process appears to
be sufficient to contain the plume, addi-
tional data will be required over time to
evaluate its effectiveness for in situ reme-
diation.
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Table 8
Summary of Groundwater Analytical Results for Bacterial Activity
Monument Booster Station
Sampling Operations Conducted on May 16, 1995

Monitoring Well Numbers
Constituent MW-1D MW-2 . MW-5
(cfu/ml) (cfu/ml) (cfu/m1l)
Total Aerobic Bacterial Populations 900,000 34,000 1,550,000
Total Hydrocarbon Degraders 61,000 28,000 24,500

Total Aerobic Bacterial Populations equivalent to Total Aerobic Heterotrophic Plate Count.

Total Hydrocarbon Degraders equivalent to Total Hydrocarbon Utilizing Bacteria.

Analyses performed by Trace Analysis, Inc. with assistance from the Biological Sciences Department of Texas Tech University using modified standard plate count methods (Appendix D).
Units reported in colony forming units per milliliter (cfu/mI).
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Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station

Lea County, New Mexico

* Based on the analytical results
from subsurface investigations
conducted by DBS&A and GCL,
the estimated areal extent of
hydrocarbon-impacted soil above
the OCD recommended action
level of 50 ppm BTEX and 100
ppm TPH does not extend beyond
an approximate 120 feet radius
around the former AST and UST.

¢ The presence of 2.52 feet of free
product (crude oil) in MW-1
appears to be limited to within an
estimated 25 to 100 feet
downgradient (southeast) of the
former AST location.

* The apparent direction of
groundwater flow is toward the
southeast with a hydraulic
gradient of approximately 0.01
feet/feet and an estimated average
linear velocity of 365 to 730 feet/
year.

* The areal extent of hydrocarbon-
impacted groundwater has been
estimated as covering a triangular-
shaped area that covers most of
the southern half of the facility
(approximately 5 acres), however,
hydrocarbon-impacted
groundwater is not likely to have
migrated beyond the north, east,
and south boundaries of the
facility.

¢ Based on elevated benzene levels
(0.265 mg/L) in MW-5, we cannot
conclude whether the
groundwater is impacted beyond
the west or southwestern property
boundaries without the installation
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5.0 Conclusions

of an additional monitoring well in
this area.

Based on the analytical results for
monitoring well MW-1D and the
presence of a low permeable red
clay layer at the bottom of the
aquifer, the vertical extent of
hydrocarbon-impacted
groundwater does not extend
beyond approximately 24 to 34 feet
below the ground surface.

The inorganic chemical analyses
indicate that water samples from
several monitoring wells exceed
the WQCC standards for various
constituents, including aluminum,
boron, chloride, fluoride, iron,
manganese, and /or total dissolved
solids. These elevated constituents
could represent natural conditions
and/or off-site sources and are not
believed to be contributed from
on-site operations.

While intrinsic bioremediation is
clearly occurring and the rate at
which this hydrocarbon removal
process appears to be sufficient to
contain the plume, additional data
will be required over time to
evaluate its effectiveness for in situ
remediation.

Based upon the calculation of the
average linear velocity of
groundwater flow, the age of the
release, and the documented
extent of hydrocarbon impact,
GCL concludes that natural
processes (intrinsic
bioremediation, adsorption, and
volatilization) are effectively
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limiting the migration of
dissolved-phase hydrocarbons to
the on-site boundaries of the
facility. Removal of the free
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product (crude oil) is necessary to
effectively eliminate the source of
hydrocarbons in the subsurface
media.
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6.0 Preliminary Remedial

Response

GCL believes the following remedial

response initiatives should be imple-
mented at the Monument Booster Station:

¢ Removal of product from

monitoring well MW-1 should
commence as soon as practable.
GPM is currently exploring
options for the most appropriate
product removal techniques. A
product recovery system
demonstration has been scheduled
prior to July 31 with an area
vendor. Initial recovery operations
will be conducted at that time.
Subsequent recovery operations
will continue at a regular
frequency dependent on the
results of the initial recovery
operations/demonstrations.

Installation of an additional
recovery well downgradient
(southeast) of MW-1 for more
effective product recovery
operations.

28

¢ Installation of a monitoring well

near the southwest boundary of
the facility to complete delineation
of dissolved-phase hydrocarbons
beyond those observed in
monitoring well MW-5.

Continued sampling and
monitoring of the on-site
monitoring wells on a quarterly
frequency. The primary
parameters to be monitored and
sampled should include free
product thicknesses, groundwater
elevations, BTEX concentrations,
dissolved oxygen, nitrate, and
aerobic bacteria populations.

Sampling for dissolved metals,
PAHs, and major ions should be
discontinued.
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Permitted Water Well Information
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Appendix B

Lithologic Logs and Well Construction Diagrams




LITHOLOGIC LOG (SPLIT SPOON)

LOCATION MAP:

—1/4 __1/4 NE 1/4 NW1/4 S33

T19S R37E

LOCATION DESCRIPTION: _LOCATED APPROXIMATELY 6 FT. NORTH OF MW-1

Page_1_ of _1

SITE ID: MONUMENT BOOQSTER STATION | OCATION ID: _MW—1D
SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL): _3.590
STATE: NEW MEXICO COUNTY: _LEA

DRILLING METHOD: _AIR_ROTARY

DRILLING CONTR.: DIVERSIFIED WATER WELL

DATE STARTED: 5/9/95_____ DATE COMPLETED: 5/10/95
FIELD REP.: _GIC VAN DEVENTER

COMMENTS: _STRONG _HYDROCARBON _ODORS_AND_STAINING
NEAR TOP OF SATURATED ZONE

° SAMPLE LITHOLOGIC DESCRIPTION
P | WELL | UTH. = (UTH., USCS, GRAIN SIZE PROPORTIONS, WET
T |CONST. USCS|FROM| TO | e PID READING COLOR, RNDG., SORT., CONSOL., DIST. FEATURES)
B N SANDY CALICHE, WHITE, TAN, ORANGE-PINK,
[ ] HARD, WEATHERED AND FRACTURED (0 TO 22
L1 FEET), DRY.
F 51 ] 5 5.5 12 <1 ppm
:10--j,_f caL | 10 | 105} 12 15 ppm
54 15 [ 15.5] 12 <1 ppm
I :;
-2o-¢
R | [SAND, GRAY—BROWN, FINE GRAINED, STRONG | |
Nz — M 22 | 23 | 50 490 ppm HYDROCARBON ODOR.
I jf CAL SANDY CALICHE, WHITE, TAN, ORANGE—PINK.
25 % : SAND, TAN, V. FINE TO FINE GRAINED, MOIST.
R GROUNDWATER ENCOUNTERED AT APPROXIMATELY
? 23.5 FEET BELOW GROUND SURFACE.
. SM
30]4 |
4ol o CLAY, RED, DRY.
e BOTTOM OF BORING AT 35 FEET.
.40.
4
.45.
'504
L




LITHOLOGIC LOG (SPLIT SPOON)

LOCATION MAP:

—1/4 __1/4 NE1/4

NW 1 /4

Page_1_ of _1

SITE ID: _/MONUMENT BOOSTER STATION [ OCATION ID: _MW=3
SITE COORDINATES (ft.):

N

E
GROUND ELEVATION (ft. MSL): 3.590
STATE: NEW MEX

COUNTY: _LEA

DRILLING METHOD AIR ROTARY
DRILLING CONTR.: _DIVERSIFIED WATER WELLS

DATE STARTED: _5/8/95

DATE COMPLETED: _5/8/95

FIELD REP.: _GIL VAN DEVENTER
COMMENTS: _NO HYDROCARBON ODORS OR STAINING OBSERVED

LOCATION DESCRIPTION: _APPROXIMATELY 500 FT. DOWNGRADIENT (SQUTHEAST) OF MW-1

—TT

.35.
.40.
.45.

.50.

2 SAMPLE LITHOLOGIC DESCRIPTION
P | WELL | LITH. = (LITH., USCS, GRAIN SIZE PROPORTIONS, WET
T [CONST. USCS|FROM| TO | pee PID READING COLOR, RNDG., SORT., CONSOL., DIST. FEATURES)
L1 I o SANDY CALICHE, WHITE, TAN, ORANGE—PINK,
- VERY HARD, WEATHERED AND FRACTURED
+ PARTICULARLY BETWEEN SURFACE AND 12 FEET,
i DRY.
5 5.5 12 <1 ppm
CAL
10 | 10.5 12 <1 ppm
15 [ 15.5 12 <1 ppm
SAND, TAN V FINE TO FINE GRAINED, REDDISH-
TAN, MOIST.
GROUNDWATER ENCOUNTERED AT APPROXIMATELY
20 | 21 50 <1 ppm 20 FEET BELOW GROUND SURFACE.
25 27 100 <1 ppm CLAY, RED, DRY.

BOTTOM OF BORING AT 33 FEET.




LITHOLOGIC LOG (SPLIT SPOON)
Page_1_ of _1_

LOCATION MAP:

®58-7 SITE ID: _MONUMENT BOOSTER STATION | OCATION ID: _MW-—4
SITE COORDINATES (ft.):

E
‘% GROUND ELEVATION (ft. MSL): _3.590
@ STATE: _NEW MEX COUNTY: _LEA
DRILLING METHOD AIR ROTARY
DRILLING CONTR.: _DIVERSIFIED WATER WELL

i MW-ag DATE STARTED: 5/8/95 DATE COMPLETED: 5/9/95
- o i o e - B d Mw-3 FIELD REP.: _GIL VAN DEVENTER
—* COMMENTS: _NO_HYDROCARBON ODORS OR_STAINING OBSERVED

— /4 __1/4 NE1/4 NW1/4 S33 7195 R37E

LOCATION DESCRIPTION: _LOCATED APPROXIMATELY 350 FT. DOWNGRADIENT (SOUTH) OF MwW-—1

2 SAMPLE LITHOLOGIC DESCRIPTION
P | WELL [ LITH. - (LITH., USCS, GRAIN SIZE PROPORTIONS, WET
T |CONST. USCS|FROM| TO | gpgc | PID READING COLOR, RNDG., SORT., CONSOL., DIST. FEATURES)

SANDY CALICHE, WHITE-TAN, HARD, WEATHERED
AND FRACTURED (0 TO 20 FEET), DRY.

5 55 12 <1 ppm
10 1" 50 <1 ppm
15 16 50 <1 ppm
20 | 20.5 12 <1 ppm

SAND, TAN V, FINE TO FINE GRAINED, MOIST.
22 | 225 12 <1 ppm GROUNDWATER ENCOUNTERED AT APPROXIMATELY
23.5 FEET BELOW GROUND SURFACE.

CLAY, RED, DRY.

BOTTOM OF BORING AT 36 FEET.




LITHOLOGIC LOG (SPLIT SPOON)

LOCATION MAP:

FORMER
= LOCATION
FORMER
L— AST LOCATION
N-1D

USED Ox, UST

nnuumns

®58-7

MW-3

Page_1_ of _1

SITE ID: MONUMENT BOOSTER STATION | QCATION ID: _MW-=S
SITE COORDINATES (ft.):

STATE: _NEW MEX

E
GROUND ELEVATION (ft. MSL): _3.590

COUNTY: _LEA

COMMENTS:

DRILLING METHOD A|R ROTARY

DRILLING CONTR.: _DIVERSIFIED WATER WELL

DATE STARTED: -5/9/95 DATE COMPLETED: 5/10/95
FIELD REP.: _GIL VAN DEVENTER

;25:ﬁ
:3o:j
o
4]

.50.

SM

rT| CAL

SM

CL

—1/4 __1/4 NE1/4 NW1/4 S33 71195 R37E
LOCATION DESCRIPTION: _LOCATED APPROXIMATELY 200 FT. SOUTHWEST OF MW-1
0 SAMPLE LITHOLOGIC DESCRIPTION
P | WELL | LITH. - (LITH., USCS, GRAIN SIZE PROPORTIONS, WET
T |CONST. USCS [FROM| TO | gee PID READING COLOR, RNDG., SORT., CONSOL., DIST. FEATURES)
I X O I SANDY CALICHE, WHITE, TAN, ORANGE—PINK
S| HARD, WEATHERED AND FRACTURED (0 TO 24
o FEET), DRY.
F5 1 5 5.5 12 <1 ppm
104 10 | 105 12 <1 ppm
L | CAL
151 15 {155 12 <1 ppm
201 20 | 205 12 <1 ppm

SAND, GRAY—BROWN, FINE GRAINED, STRONG

24 125 | 50 425 ppm fHYDROCARBON ODOR, MOIST.

SANDY CALICHE/SANDSTONE, TAN, ORANGE-—PINK,
HARD/FIRM, MOIST.

SAND, LIGHT BROWN, FINE GRAINED, MOIST.

CLAY, RED, DRY.

BOTTOM OF BORING AT 37 FEET.




LITHOLOGIC LOG (SPLIT SPOON)

LOCATION MAP:

—1/4 ___1/4 NE1/4 NW1/4 S§33 T119S R37

Page 1 of _1

SITE ID: MONUMENT BOOSTER STATION | OCATION ID: SB=7
SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL): 3,580
STATE: NEW MEXICO COUNTY: _LEA

DRILLING METHOD: _AIR_ROTARY

DRILLING CONTR.: _DIVERSIFIED WATER WELL

DATE STARTED: 5/8/95 ___ DATE COMPLETED: 5/10/95
FIELD REP.: _GIL VAN DEVENTER

COMMENTS: _.NO_HYDROCARBON ODOR OR STAINING OBSERVED.
NO GROUNDWATER ENCOUNTERED

LOCATION DESCRIPTION: _LOCATED APPROXIMATELY 300 FT. EAST—NORTHEAST OF MW-1

° SAMPLE LITHOLOGIC DESCRIPTION
P LITH. - (UITH., USCS, GRAIN SIZE PROPORTIONS, WET
! FROM| TO | gee PID READING COLOR, RNDG., SORT., CONSOL., DIST. FEATURES)
T SANDY CALICHE, WHITE, TAN, ORANGE-PINK,
e HARD, WEATHERED & FRACTURED (O TO 14 FEET),
{ X DRY.
RS
) o e 5 5.5 12 <1 ppm
T
I 10 §10.5 12 <1 ppm
| e v o
IL I
=
15 | 16 50 <1 ppm CLAY, RED, WITH SOME SOFT CALICHE NODULES
(0-5%), DRY.
20 | 22 | 100 <1 ppm
25 | 27 | 100 <1 ppm
30 | 30.5 12 <1 ppm
35 37 100 <1 ppm
40 42 100 <1 ppm
NO GROUNDWATER ENCOUNTERED.
[ ] BOTTOM OF BORING AT 42 FEET.
.45.
.50.
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Appendix C

Laboratory Reports and Chain-of-Custody Documentation
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Project Directorgy |/ Jeﬂn 4 | Chain of Custody Seals Y “ / ,/ %xﬂn‘é‘/ 5~ /524 H HE\,’&N e S’\Sﬁb
Charge Code No. -{4-20~=2 | Rec'd Good Condition/Cold (Printed Name) (Date) | (Print me) {Date) [(Printed Name) (Date)
Shipping 1D. No LRAON 2025 Conforms to Record }/ [ *\’?ﬁ% \DQSP(L\{ g AN ( ﬂ
- Y Company) (Company) (Fompary) [ \ 1/
Lab No. P ‘ Receiyed By l l Received By 2|Receivkd B rato% 3.
14
Via: 3 ‘q ('i M,QJ\L x“ P, :
(SS éure) N (Time) | (signature) (Time)| (Signalure) —  / “7 [(@
Special Instructions/Comments: i GCPM d; * SH ELtica)S 1548
nvoi (P wree (PnntedN me) (Date) | {Printed Name) (Date) [(Pri % &;e)
PALE ANALYSIS vl
E , (Company) (Company) (Laboratory)

Distribution: White, Canary-Laboratory « Pink, GCL
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a

) Mid Atlantic Region O NASA-WSTF
503 Marquette NW, Ste. 1100 4221 Forbes Blvd., Ste. 240 PO Drawer MM
Environmental Science Albuquerque, NM 87102 Lanham, MD 20706-4325 Las Cruces, NM 88004 - ]
__and Engineering (505) 842-0001 (301) 459-9677 (505) 524-5353 Chaln Of CUStOdy
A BDM Intemational Company FAX: (505) 842-0595 FAX: (301) 459-3064 FAX: (505) 524-5315
i
é ~ Date.S - lé"?S Page J‘ Of_!
‘ Analysis R t S N
Lab Name _| vu C€ A nalysis Heques S VA
Address ¢ 201 Aberdgem fve NN y AOESR
vbbock, Tx 7942 IR “ gg.g o NIPEZN|
Telephone 800 - 378 - 1296 8 28|, | g1 3 ZE RS g :é:: b‘é;Q s
2| g2 g2 ‘@8 g 8 |3 N - Els | A<D g
2 kS < @ H @ g "}e L |2 . ~ o N~
Samplgrs (SIGNATURES) 22|15 |2 |8 |2t gbgm‘gégc 2l o38|a ! (2 503 & 5|28 2 vs &2
~ i 52125/%0/22188/35/38) 821881 58242 | S22 2e B F| 2| £(% |33 8N DAL ¢
. Y g8 ﬁ‘o“ﬁgg“’gggmzmoloiﬂghé adla |<2izz| 28 1219 |2 |£5 L th T2
: 11241 | E5E8152188|58|52]32(=8]a8]e5|55(58| S |£8(58 2 8|2 |5 |E¢ N g o E
- Sample Number Matrix Locati $2|28(£2(88|82(23(88|e |2 s 2|c 2P P (22]82) BF 213|568 UT| VN 2
9' h 4 J
950516, 1LLS Had Mey-4 vt 34300 | A J/ve6
G505 141300 HaO | -3 2 6
950510 (335 | H50 | Mu- I A2 XXX |
. r r
50s)( 1370 e\ Au-1D ab, P( X[ Bbs.
G505 (, 1350 ta.0 | MWD Al 3
Project Information 5 %a ‘)w"\ Sample Receipt Relinquished By ) 1.| Relinquished By / Relinquished By /
i R 5%)
Pro!ed MD”‘“’! en l D05 Ty A TOta‘l No. of Containers 13 (Signature) ) {Time) Signature) / (Time)](Signature) / (Time)
Project Director =, 1 \/,, Dﬂm}e; Chain of Custody Seals Y 1IN ae Solbsbey  Rg |
Charge Code No.) K MON -} -2~ | Rec'd Good Condition/Cold y (Pm;‘ed Nahe) ! (Date) (PrimedW (Date) [(Printed Name) (Date)
. i
Shipping 1D. No. 3 00| Conforms to Record y CD,,-;;,;C‘"Y) g@y) Company)
Lab No. Received By eceived By . |Received By (Laboratory) , 3.
220 -2 | s Ak
Via: 3 J\ lf )
Eo J , E X (Signature} (Time} { (Signature) (Time){(Signgture V _ %
. : 7 ChiR LEFIcr $93RA
Special Instructions/Comments: T e CPM d ¢c 7; . _
N\UoiCe )\ (anedW (Date) | (Printed Name) (Date) {{Prin me) ate)
. . Thece M/ o1
# mc*yw {Copptry) {Company) {Laboratory)
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iChar
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‘9505161115 MW-4

9505161300 - M-

9505161340 - MW

T36321
T36323.




"Project Location

harge COde No :

i Monument Booster

Precision -~ ...
% Extraction Accuracy. .
Instrument:Accuracy"

# 9613 statJ.on R
o -"H¢0.3' |
Lo “NO3-N % as. CaC03 as-CaC03 ‘
TA# FIELD CODE - (mg/L) (mg/L) . “(mg/L) (mg/L) |
36320 9505161115 .- 1.2 136 3.69 0 277 |
T36321 9505161300 -’ 1.8 115 5.62 0 166 .
36323 19505161340 1.8 RE e . 174 1.37. 0 333 i
Qual:.ty Control 1.0 . 4997 T 9 ‘ - - '




* - Lubbock; Texas79424 80697941295
'ANALYTICAL RESULTS FOR

GCL

IGAttention ‘ Annette Montoya.
QSOS'Marquette NW, Suite 1100-
,Albuquerque,”NM 87102

';Sample COndition" tact
Sample Received by. BL.

TOTAL METALS .
ca b Ag -
(mg/L)  (mg/L) (mg/L) (mg/L) (mg/r-)

el n;‘*

o

<0.01. <0.1 <°'°11»
A0T 8T 4.2

(mg/t) " (hgfr) (mg/t) (mg[t) (mgfy.
10.07 . 0:05 <0.05 - 4.68 - .<0.05
5.3 5.2 ' 5.1

(mg /L) (mg ﬁ)a(mg/L):.*"
.0.11 <o 05 1

0.05  0.05 .0,

%piked:with

e

"MCa; 2. 5 mg/ ”bi}

iy 3¢ Ve

, Director, Dr.- Blair Leftwich
: Director, Dr.,Bru e McDonell




TOTAL METALS .

T ea. Ueb
(mg/L)  (mg/Ly’

3’“”“;’"“’79*%6‘51,3 0. MW=3 1 <0 1. <042 170501 <0.01

(ng/L) (nsg‘/:.') (mi) -..(mg/L) (mgln), (mg /L)’
<0.05 .

'
(RN »-‘:4 u.-.r,,u.m
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AL RESULTS ‘FOR Lo

cenitic ‘hhnetté,nontha’fi.i:
'soSfﬁaiqhgttQTNw;js¢i£é~;1ooxsfaf
87102+, . L

. TOTAL MmTALS

/%) (mg/ry

e

AgT UBaUOR

Ag U BaiRarTiay
g/Ly (mg/L). (mg/L) (mg/L)

<

§§951§;335¢‘MW-I-

(mg /Ly

Co " Cu’’

;m_;'eué‘i‘i}ﬁy‘-‘fcor;t;cuf. o

Dot 2 P
ERERTLA TR

L

9/L) _(ma/r) (mg/r) (aglis
2558 " <0.05

Director, Dr,'qu%r.Leftwich
.Bruce McDonell

s

... Director, bi

.

Ay .

L ‘
%fi:‘ L

5.1

'




" PAH's

T36323'
9505161340

'Sample Reoeived by: BL ‘
Projed Name. Monument Booster Sta

o EPA 8270

MW-1 D"

Naphthalene
Acenaphthylene
o Awnaphthene
Fluorene - _
Phenanthrene -
Anthraeene )
- Fluoranthene
Pyrehé A

Benzo[a]anth_réqe_pe_

ND

524

105

105

. 488
494

5

*ND = Not Dete&éd_ﬁ -

: Chry§eﬁe o Z
Benzo[b]ﬂuoranthehe ' : 0.0004 ND |. . 496
Benzo[k]ﬂuorarithéne 0.0004 - ND 46.5
. Behzo[a]byrehe 0.0004... “ND | 492" ’
- = lﬁdenot1.-2,3-éd]pyrene_ o ~0,0004 - 'ND 492
L leenz[a hlanthracene 2 “ND . 49.0
i Benzo[g h nperylehe : |




05/23/95
.06/09/95:
05/16/95

:Ext;actlon Date.

GPM Charge Code No.' Sample Recelved by°‘BL_

Project Locatlon. Monument Booster Statlon PRI iPro;ect Name._ Monument Booster
coc #9613 *';. ’ _— .; ;_i ST e e -"Station :

TdTAﬂ“AﬁRdBIc-

' - HETEROTROPHIC * {7 TOTAL HYDROCARBON V
', ..o 7 ¥ -1 "PLATE'COUNT ... UTILIZING BACTERIA -
FIELD CODE L 'j'.\:,-~.cfu/mL ; cfu/mL

9505161340 MW-1D_ . . . T6.10E404




‘“Extraction Date. .05/23/95
Analysis Date- - 05/23/95.
Sampling Date: 05/16/95

. 'Sample. COndition. Intact & Cool
.- .sample Received by: BL ~
. .. Project Name: ' Monument Booster
. ¥ .ss.s it station

.Reééiving:nate. 505/20/95
-Sample Type: " - Water A' .
GPM Charge Code Nos - LRMON—U—20—300 .
Project Locations - Monument Booster station
coC #9613 - I S e

™ - R

- ‘2-methylnaphthalene/
. 1—methy1naphtha1ene'

TR STl (Ee/n) ‘
736320 . 9505161115 - uw—4-'"1 . ND
T36321 L » 950516130Q4 MW=3. - . ND
T36323 ' o ' ~ ND.
Qc o 49.2

s L A




ST

Environmental Sclence
and Engineering

et ————————
A BDM International Company

%Albuquerque
505 Marquette NW, Ste. 1100
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(505) 842-0001 _
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O NASA-WSTF
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(505) 524-5353

FAX: (505) 524-5315
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N? 9764

Chain of Custody

4 pate_S~ 16 -95 Page { Of i
Lab Name __TRACE ANALYSIS . oy, Analysis Request
Address - o +.
o g I o "3 1T g
Telephone z 23 g 2 32 ] 8
e =g 121 |EElimE |2 | 8| |3iE - e | Sxd W
= 8|z |E (8|29 aAN)o gt = 53 3 3 & 3 $ 8
Samplers (SIGNATURES) N 2018 |5 |B-l<e| 2B es|e | 2| 288l = 5| 3|28] =<8 o
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; _ . 85(£8|§ %gaggggagggg - EEIERES 39 5| ¢ < |5 |5E| &F | 4%
Sampte Number trix . cation £2|=28 fg 23|52|28|83|2R|eR| 85| S|pe| B |22)) SE &|3|&|8|5|58 = il 2
4 4
5161y | HoO | Mw-5 dvestizolie _ X7
9505161580 | Hal) | Mlrd- dvestipthie <] X7
B
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< [ Project@Pm.  Moow mew & Total No. of Containers | Diomre ngﬂuﬁdu 1200
Project Director ; ‘S’ ture) v ~ (Time)| Signature) / (Time)l(Signature) / (Time)
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Charge Code No. .. 446 ' | Rec'd Good Condition/Cold <aned rfaza:) : (Date) (Pdmw (Date) (anW (Date)
Shipping ID. No. Conforms to Record Company) pany) (Gorpany)
‘ Lab No. Received By . | Received By .|Received By (Laboratory) 3.
53022077165
Via:
Fﬁ, - L X (Signature) / (Time) | (Signature) / (Time| (Signature) (Time)
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LRMON-U-20-300 i/ -~
er Station

| T36318
T36319

' 9505161440 MW-5 .-

< U -

- 9505161520; Mi-2.- v




: ﬁkdé:N >: s cacos ; as
(mg/L) - v(mg/ré) o

T36318 9505161440 MW-5 -
T36319- 9505161520 MW-2
©C . :Quality (::o‘ntr'oll




TOTAL 'ME:r‘Aﬂs

ca

(mg/Ly

"Pb

GEt,

Analysis Date:
Sampling Date 05/16/95

e

Sample ondition‘

(ng /1y

<0.01

4.7

(ng/L) _ (mg/L) .

(mg/L)

(mg /Ly (mglh) (mg /L)’ (m L)

0,07
5.19

x
»

ccuracy

.

N‘H npv,

with ‘5,0 mg/ “AS; Se,~Cr,'f'

0.04  <0.05
5,29 5.26

.

0.05

3
86

1.75
5.22

0.05

2

'<0.05 - 0.58 -<0,05 < 6.8
‘5,13 ' 5.14 4. ”*2 so_-o 0049 °

+-<0,001

alusf feres ™ e




(mg /L)

T 5.26

Director, Dr. BlaFr Leftwich

Dire tor, D"’Bruée McDonell

s 41&3 [}%

“4““"13;



EPA 8240 COmpbunds" : ‘('ué/L) :

chhlorodlfluoromethane
Chloromethane

Chloroeﬁﬁéneu. _
Trichlordflﬁbromethane




1,3 ,bich}‘éibbéﬁgeﬁe :
1,2-Dichlorobenzene

Detected .




Receiving Date. (
Sample Type.- Water
GPM Charge COde No

m‘_‘ 82'4‘0. "campc',urgdg (ug/L)

chhlorodifluoromethane
Chloromethane

Vinyl chloride
Bromomethane
‘Chloroethane
Trichlorofluoromethane
1, l—chhloroethene

Bromod;chloromethane :
c1€-1 3—chhloropropene

'
vy

‘1
1
5
1
1.
1
5
Sy
5.
1
1




‘1 3-D1chlorobenzeneﬂ‘

1, 2-D1chlorobenzene : "E s

SURROGATES .

'Dibfdmofluoromethahe o . S -

Toluene-d8 [
4—Bromofluorobenzene e

N T P L T




- |Fluorene

Pyrene .
Bénz@[ajéhﬂ\racehe- .

Beﬁ%ptﬁ]ﬂhdﬁnﬂiéﬁe |
‘ Eenzo[k]ﬂﬁqranthene .
een';a[;]ayrene. '

Indenol1,2.3-cdlpyrene




: <,Analysls Date 05125/95
CoEA ]

' %IA

. Benzo[a]anthracene :
Ichiysene e
. Benzo[b]ﬂuoranthene
Benzo[k]ﬂuoranthene
= Benzo[a]pyrene )
5| ndencit 2 3cdpyrens. -

. . 99
96 "
90" 95-
94
- 94

94 .

- T

105

105

98

99

99

93

98

96

98




.f05/23/95
_06/09/95,[
Sampling Date- 05/16/95
Sample COndition. Intact & COOl
‘Sample Received by. BL :

: Project Name. GPM

cocC #9764

: iiETEROTROPHIC . TOTAL HYDROCARBON
S R A VR e "PLATE COUNT :: . UTILIZING BACTERIA
TA# -~ - - FIELD CODE g 5’:j;i‘ - if» cfu/mL ' cfu/mL

T36318 .- ;9505161440 T T a.seme06 | 2.45E+04
T36319  :9505161520 j ot s L 3.40E405 - - © 2.80E+04

T

X .a.»i‘?a




-“:June. 13, 1995

" Receiving Date:’ : : e e
'}_Samp1e~Typé.~ Water. il .. ¢+ .Tni0 - sample Condition: (Intact & Cool
* GPM Charge Code:No: LRMON—2O 300 T P

"COC #9764

“Reporting Limit: - . . e 0 oL T a0

RPD

METHODS :

%.vAtte tion. Annette Montoya
. 5053 Marquette ‘NW, : Suite 1300
iAlbuquerque, NM 87102

05/20/95 Sampllng Date

' “sample Received by: BL
e 3-.efugroject-Name-' Monument -Booster
N i:f:;,-: e 111 Statlon

Pro;ect Locatlon' Monument Booster Station:

T A '"fié—methyinaphtnelene/
“~: - -..7 . 7’l1-methylnaphthdlene

TA# (mg/L)

T36318 . .. - :9505151440 we-s_ ND
736319 - - . . 9505161520 MW-2 _;o - W
Qc o ” R ~Quality Control - . ° !-__.‘ . 49.2

% Extractlon Accuracy-'

EPA SW 846-8270;: 3510.
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Lab Name __TRACE ANALYSIS Analysis Request
Address 6701 ABERDEENE AVENUE "y
LUBBOCK, TEXAS 79424 74 . N
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' 2le |2 21f 5.ls | & 2 s e | O3 €
g 5 (& o w1d 3] I < w8 < EN oo L (&)
Samplers (SIGNATURES) 23 § ﬁ E‘é §§ '§8 Eg ﬁé _5__0._ -'é' ~ §§ e . § g 58 é - 3
;s-sg' gé 2|52 ~3?§% S|BRl 3¢ € § 5|8 83 “53 3
§§ g ; ‘ agggégggﬁ' 4 (249 g g § =5 |58l AL E
Sample Number Métrix cation 222|ag|ag|ET 2elle|2s|p2|R2| 2 |82 Fé&|sle|la|ls|58 2
? y 4 4
bl6I4Y0 | Heo | AMw-s | ZEF/F | XD _ Ve
Wes161580 | Ha0 | Mlrd- (7 X 17
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I
-
Project Information Sample Receipt Relinquished By 1. | Relinquished By / Relinquished By
P : . 1200
fOIOCf&.P m- M MLy 4' Total No. of Containers /(Il (SI nature, M‘"b" (Time}| Gignature) (Time)}(Signature) (Time)
Project Director | £\ 1) ﬂyf"!"l‘b" Chain of Custody Seals ; " ﬁ:‘ e SU: ‘,[M, e 1<
Charge Code No. M) Rec'd Good Condition/Cold (Printed Name) (Date) | (Printed Name| (Date) [(Printed Name) (Date)
Shipping ID. No. LAM 9,‘/_‘.;;_;0_ Conforms to Record Y E&gaey)[’ M{/ '};WY)/
Lab No. Received By ~|Received B 7|Received By (Labogat 3.
5339207765 oo y /%(ao o
Via: le E (Signature) (Time) | (Signature) (Time) (Signaluu?~ I F’ (Tm'?\e)
C M ‘ 0 A
Cmedal Instructloﬁs/ omments —ro.b' lS- A ﬁ ‘Al Aj ] B ‘B? (Printed Nam: (Date) | (Printed Nag)/ (Date) (aned Name) {Date}
,Co Cv " “ 2 Hey Mw, M°; My P.b“Se,. el - /’V’“xr 2
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Appendix D
Survey Plat




- - S S N R EE N I IS N N S S BN e

PLANT COORDINATES AND ELEVATIONS

WELL NO. COORDINATES ELEVATION LOC. OF ELEVATION
MW #1 S 3+27 E 1+76 3588.85 | TOP OF PLATE N. SIDE
3591.16 | TOP OF PIPE N. EDGE
MW #1D S 3+29 E 1476 3589.06 | TOP OF ALU. CAP. N. SIDE
3591.31 TOP OF PIPE N. EDGE
MW #2 N 0+65 | W 0+60 | 3594.13 | TOP OF PLATE N. SIDE
3596.30 | TOP QOF PIPE N. EDGE
MW #3 S 7+69 E 4+87 3581.46 | TOP OF ALU. CAP N. SIDE
3583.86 | TOP OF PIPE N. EDGE
MW #4 S 6+78 E 2+07 3586.10 | TOP OF ALU. CAP N. SIDE
R 3588.77 | TOP OF PIPE N. EDGE
MW #5 S 4+80 E 0+29 3589.62 | TOP OF ALU. CAP N. SIDE
3592.16 | TOP OF PIPE N. EDGE
MW #7 S 2+42 E 4+72 3587.37 | GROUND
S 4408 E 1+66 NE COR. CONTAINMENT WALL

NOTE: BENCH MARK ELEV. =

3588.26 AT 3 1/2" |.P.

W/3" BRASS PLATE AT S 3+20 E 2400

o MW #2

© S0+00 E2+00

O SB #7

MW ﬂ —Dgos3+20 E2+00

O NW #5

O MW #4

| HEREBY CERTIFY THAT THIS:PLAT'WAS, PREPARED
FROM FIELD NOTES OF .AN -ACTUAL SURVEY AN
MEETS OR EXCEEDS REQUIREMENTS Fok LAND

SURVEYS AS SPECIHE[( THIS ATE' Se
3 ( ’ ~. "
) é 30 ?s( }
JOHN W. WEST/ ,‘,NM P&&PS Nos 676
5 TEXAS PLS. - Nq 14135
RONALD J. EIDSON, - .NM:- . 07323
1 Nof* s083
GARY G. EIDSON,  NM. &3,. ., i 12641
TEXAS BLS: No 4735

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

O MW #3
300 0 300 600
SCALE: 1"=300’

GEOSCIENCE CONSULTANTS Ltd.

LOCATION OF MONITOR WELLS AND SOIL BORINGS
AT THE GPM CORP. MONUMENT BOOSTER STATION
IN SECTION 33, TOWNSHIP 19 SOUTH, RANGE 37 EAST

N.M.P.M., LEA COUNTY, NEW MEXICO.
Survey Date: 6/1/95 Sheet 1 of 1 Sheets
W.0. Number: 95-11-0861 Drawn By: JAMES L. PRESLEY

Date: 6/17/95 JOISK:JLP#130) Groosst1 |
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Appendix E

Photographic Documentation




W

facing

west showing well

located adjacent (6 feet north)

1€ nor

theast showing wellpad

1 operations for monitoring well MW-1D
o monitoring well MW-1

completion operations for MW-1D.

A BOM International Company




View lucing north showing drilling operations for soil boring SB-7

located approximately 300 [eet cross-gradient (east-northeast) from monitoring well MW-1.

View facing southeast showing drilling operations for monitoring well MW-3 located

approximately 500 feet downgradient (southeast) of monitoring well MW-1.

A BOM international Company




Vie

View facing east-northeast showing well completion operations for monitoring
well MW-5 located approximately 200 feet southwest of monitoring well MW-1,

A BOM International Company







UNITED STATES
Montgomery, Alabama
Huntsville, Alabama
Phoenix, Arizona
Tucson, Arizona
Redlands, California
Monterey, California
Denver, Colorado
Colorado Springs, Colorado
Washington, D.C.
Panama City, Florida
Pensacola, Florida
Fort Benning, Georgia
Chicago, lilinois

Des Moines, lowa

Fort Knox, Kentucky
Louisville, Kentucky
Gaithersburg, Maryland
Germantown, Maryland
Lanham, Maryland
Boston, Massachusetts
Dearborn, Michigan
Helena, Montana

Las Vegas, Nevada
Albuquerque, New Mexico
Las Cruces, New Mexico
Dayton, Ohio

FoRr MORE INFORMATION, caLL 1-800-563-0014

Bartlesville, Oklahoma
Pittsburgh, Pennsylvania
N. Augusta, South Carolina
Corpus Christi, Texas

San Antonio, Texas

Salt Lake City, Utah
Seattle, Washington
Richland, Washington
Morgantown, West Virginia

San Juan, Puerto Rico

INTERNATIONAL
Brazil

Egypt
Germany
Oman

Mexico

Saudi Arabia
Turkey

]
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)

Environmental Science
and Engineering

A BDM International Company




