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1.0 Executive Summary 

Hydrocarbon-impacted soil and 
groundwater caused by historic releases at 
the Linam Ranch Plant (formerly Hobbs 
Natural Gas Processing Plant) in Lea 
County, New Mexico, were caused by past 
operations of Enron Gas and Oil Company 
(Enron). Preliminary subsurface investiga
tions performed by Geoscience Consult
ants, Ltd. (GCL) in February 1994 and 
Daniel B. Stephens and Associates 
(DBS&A) in May 1994 verified the impact 
from the EOTT aboveground storage tanks 
(ASTs) on site. The subsurface investiga
tion described in this report included the 
installation of five additional monitoring 
wells (MW-10, MW-10D, MW-11, MW-12, 
and MW-13) and two soil borings (SB-1 
and SB-2) to define the areal and vertical 
extent of hydrocarbon-impacted soil and 
groundwater conditions in order to 
develop a suitable remedial response. 

Based on the analytical results from 
this subsurface investigation and previous 
investigations conducted by DBS&A and 
GCL, there are no hydrocarbon-impacted 
soils above the New Mexico Oil Conserva
tion Division (OCD) recommended action 
level of 50 parts per million (ppm) ben
zene, toluene, ethylbenzene, and xylenes 
(BTEX) and 100 ppm total petroleum 
hydrocarbons (TPH). 

The areal extent of hydrocarbon-
impacted groundwater has been estimated 
as covering an oval-shaped area approxi

mately 250 feet wide by 500 feet long. 
Based on the analytical results for monitor
ing well MW-10D, the hydrocarbon-
impacted groundwater does not extend 
below an estimated depth of 50 feet below 
the water table (100 feet below land 
surface). The hydrocarbon-impacted 
groundwater has not migrated off site and 
is well within the boundaries of the facility. 

The inorganic chemical analyses of 
upgradient and downgradient wells 
indicate that water samples exceed the 
Water Quality Control Commission 
(WQCC) standards for aluminum, chro
mium, iron, manganese, nitrate, silver, 
and/or total dissolved solids. 

Based on the calculation of the 
average linear velocity of groundwater 
flow (approximately 75 to 100 feet/year), 
the age of the release (early 1970s to late 
1980s), and the documented extent of 
hydrocarbon impact, GCL concludes that 
natural processes (intrinsic bioremediation, 
adsorption, and volatilization) are effec
tively limiting the migration of dissolved-
phase hydrocarbons to the on-site bound
aries of the facility. While intrinsic 
bioremediation is occurring and the rate at 
which this hydrocarbon removal process 
appears to be sufficient to contain the 
plume, additional monitoring and sam
pling data wi l l be required over time to 
evaluate its effectiveness for in situ reme
diation. 
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2.0 Introduction 

Prior to GPM Gas Corporation's 
(GPM) acquisition of the Linam Ranch 
Plant (formerly Hobbs Natural Gas Pro
cessing Plant) in December 1994, the 
facility was owned and operated by Enron 
or its subsidiaries since the 1950s. Hydro
carbon-impacted soil and groundwater 
caused by the historic releases at this site 
was previously identified during prelimi
nary 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 areal and 
vertical extent of hydrocarbon-impacted 
soil and groundwater conditions with 
respect to the EOTT tanks at the Linam 
Ranch Plant to develop a suitable remedial 
response. The subsurface investigation 
was performed in accordance with the 
work plan submitted by GPM to the OCD 
on February 23,1995, and as approved and 
amended by Mr. William Olson of the 
OCD in his letter to GPM dated April 5, 
1995. GCL initiated the subsurface investi
gation at the Linam Ranch Plant on May 
10,1995. 

2.1 Site Description 

The Linam Ranch Plant is located 
within the north half of section 6 township 
19 south, range 37 east in Lea County, New 
Mexico. The site is located approximately 
eight miles west of Hobbs, New Mexico, 
and is accessed by Highway 62. According 
to the Monument, NM USGS 7.5-minute 

quadrangle map and survey data, the 
elevation of the site is approximately 3,720 
feet above sea level. 

The Linam Ranch Plant covers 
approximately 60 acres within a rectangu
lar tract of land and consists of natural gas 
processing equipment, waste management 
facilities, liquids and gas storage tanks, 
office and maintenance buildings, and 
vacant land. The facility is secured by a 
cham-link fence and locked gate. The 24-
hour manned facility is well-maintained 
and undergoing numerous improvements 
to make the facility more automated and 
less prone to the hydrocarbon releases that 
occurred under the manually controlled 
operations during Enron's ownership. 

This investigation is focused on two 
approximately 210-barrel ASTs (EOTT 
tanks) located near the southeast portion of 
the plant property (Figure 1). The ASTs 
were used by Enron to store natural gas 
processing waste liquids prior to recycling. 
According to the GPM construction and 
maintenance supervisor, the ASTs are no 
longer in use. Based on the findings of the 
previous investigations by GCL and 
DBS&A, the EOTT tanks were the source 
of the hydrocarbon-impacted groundwater 
identified in this area of the plant. 

The surrounding area is primarily 
used for cattle grazing and oil and gas 
production operations. No residential 
dwellings are located within one mile of 
the site. According to information pro
vided in the earlier investigations by GCL 
and DBS&A, there are four registered 
water wells located within the facility. 
These wells were originally permitted to 
Northern Natural Gas Company in the 
early 1970s, and are used to supply the 

GCL 
Environmental Science 

and Engineering 
A BDM International Company 

2 



/ 

MW-11 

OVERHEAD NATURAL GAS 
PROCESSING WASTE LIQUIDS 
PIPELINE 

EXPOSED SUBSURFACE PIPELINE 
WITH PIPE CLAMP REPAIR 

CONTAINMENT 
WALL 

r s / s / / / / 
J 
( ) O ' ' V J VJ, 

'' >• * *''' 
«MW-10D 

MW-10 
MW-9 9 

0 
MW-12 

MW-13 

LEQENP 

MONITORING WELL LOCATION 
(INSTALLED BY GCL, 2 /7 /94) 

100' 

GCL 
CLIENT: GPM GAS CORPORATION 

DATE: 5 /17 /95 REV. NO.: 2 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: LNMRNCH 

FIGURE 1 
LINAM RANCH PLANT 

SITE MAP 



Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

plant with water for natural gas process
ing. The plant water wells are not used for 
human consumption as potable water is 
trucked in. Some of the wells are currently 
not in use. The nearest off-site registered 
water well is located approximately one 
half mile east of the plant, and is owned by 
Mrs. V. Linam. The well is reportedly used 
for irrigation supply purposes. Based on 
the results of this investigation and previ
ous investigations, these water wells are 
not likely to be adversely impacted from 
petroleum hydrocarbon releases from the 
EOTT tanks. 

2.2 Regulatory Considerations 

As they relate to scope of this investi
gation, environmental issues of concern to 
the Linam Ranch Plant are under the 
jurisdiction of the OCD. Releases of 
unrefined hydrocarbons to the soil and/or 
groundwater at this site are subject to the 
WQCC regulations and, generally, OCD 
guidelines as published in the document 
titled "Guidelines for the Remediation of 
Leaks, Spills and Releases" (August 13, 
1993). These guidelines recommend soil 
remediation 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, respec
tively. Groundwater remediation action 
levels are the WQCC standards as pub
lished in Section 3-103. 

Pending OCD notification and 
approval, "procedures may deviate from 
the guidelines if it can be shown that the 
proposed procedure wi l l either remediate, 
remove, isolate, or control contaminants in 
such a manner that fresh waters, public 

health, and the environment wi l l 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 

The site is located along the southern
most extent of what is known as the Llano 
Estacado (caprock). According to pub
lished information (Nicholson and 
Clebsch, 1961 and Barnes, 1976), the Linam 
Ranch Plant is underlain by the late 
Tertiary Age Ogallala Formation which is 
composed of calcareous sands, silts, clays, 
and gravels. The near surface Ogallala 
sediments are often calichified (indurated 
with cemented calcium carbonate). The 
presence of caliche generally decreases 
with depth becoming negligible at depths 
greater than 35 to 50 feet below the surface. 
The thickness of the Ogallala Formation 
varies locally as a result of significant 
paleo-topography at the top of the under
lying Triassic Dockum Group. Based on 
the depth of the on-site water wells, the 
thickness of the Ogallala Formation is 
approximately 160 to 170 feet. Cretaceous 
Age rocks in the region have been re
moved by pre-Tertiary erosion; conse
quently, the Ogallala Formation rests 
unconformably on the Triassic Dockum 
Group. The uppermost unit of the 
Dockum Group is the Chinle Formation 
that 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 
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Group. The thickness of the Dockum 
Group in southern Lea County varies from 
0 to 1,270 feet thick (Nicholson and 
Clebsch, 1961). A geologic map is depicted 
in Figure 2. 

Potable groundwater used in south
ern Lea County is derived primarily from 
the Ogallala Formation 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. In this 
area, no potable water is known to be 
derived below the Triassic Dockum Group. 
Water from the Ogallala and alluvium 
aquifers in 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 rate of one 
quarter to one half inch of water per year 
due to the characteristically 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 information 
(McAda, 1984). However, pump testing of 
the aquifer would be necessary to deter
mine actual values on site. 
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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-10D, 
which was constructed of 2-inch diameter 
well casing and screen. The 20 feet of well 
screen for the 4-inch diameter monitoring 
wells was placed approximately 10 to 15 
feet below the water table leaving approxi
mately 5 to 10 feet of well screen above the 
water table. In the 2-inch monitoring well, 
the 5 feet of well screen was placed at the 
bottom of the well to screen a lower 
portion (approximately 20 feet below the 
top of the water table) of the aquifer. The 
screened portion of each monitoring well 
was surrounded with a filterpack com
posed of 8/16 or 12/20 silica sand. The 
filterpack was sealed from above with 3 to 
4 feet of bentonite. 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 A. 

3.4 Groundwater Sampling 
Procedures 

Each newly installed monitoring well 
was developed using a decontaminated 
submersible pump to reduce the amount of 
fine sediments and improve well yield 
performance. Immediately prior to 
collecting groundwater samples, each 
monitoring well was purged of a minimum 

of three well volumes development water 
using a decontaminated 2-inch diameter 
submersible pump (Grundfos Redi-Flo2), 
with the exception of the existing 2-inch 
diameter monitoring well MW-9, which 
was purged using a disposable bailer. An 
approximate total of 255 gallons was 
developed and purged from monitoring 
wells MW-9 through MW-13. Field 
parameters, including pH, conductivity, 
and temperature, were measured with a 
Hydac Model 910 meter. In addition, 
dissolved oxygen was measured downhole 
with a YSI Model 50B meter. Groundwater 
samples were obtained after field param
eters stabilized during purging operations. 
The pumping rate of the submersible 
sampling pump was reduced to below 300 
milliUters per minute for samples being 
obtained for volatile organic analysis to 
minimize the stripping of volatile organic 
constituents during sampling operations. 
The water samples were transferred into 
air-tight, septum-sealed 40-milhliter glass 
VOA sample vials with zero headspace for 
analysis of total BTEX, and 1-liter glass jars 
for analysis of polynuclear aromatic 
hydrocarbons (PAHs), 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. 

Additional groundwater samples 
were collected from monitoring wells MW-
10, MW-11, and MW-12 and sent to Trace 
Analysis, Inc. for analysis of total aerobic 
heterotrophic plate count and total hydro
carbon utilizing bacteria to assess the 
potential intrinsic bioremedial activity 
currently taking place. For each set of 
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samples, COC forms documenting sample 
identification numbers, collection times, 

and delivery times to the laboratory were 
completed. 
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4.0 Results 

4.1 Local Geology 

The lithology of the subsurface soils 
in monitoring wells MW-10, MW-10D, 
MW-11, MW-12, and MW-13 and soil 
borings SB-1 and SB-2 were similar to 
those described during the previous 
investigations PP-1, DP-2, MW-9 and 
EOTT-1 through EOTT-6). The subsurface 
soils generally consist of an upper silty 
calcareous sand unit 30 to 43 feet thick. 
This unit was commonly cahchified 
(indurated with cemented calcium carbon
ate). Beneath this unit, an unconsolidated 
(loose) fine- to medium-grained sand was 
observed to the bottom of the borings. 
Indurated sandstone layers approximately 
6 inches to 10 feet thick were observed in 
some of the borings. Groundwater was 
encountered at approximately 48 feet 
below ground surface. A more detailed 
description of the subsurface soils is 
provided on the lithologic logs in Appen
dix A. 

PID readings varied from less than 1 
ppm in various intervals from each of the 
soil borings to 391 ppm in the 46- to 47-foot 
interval of SB-1. The 391 ppm PID reading 
observed in SB-1 was the only sampled 
interval to exceed the OCD recommended 
action level of 100 ppm (headspace 
method). A complete listing of PID 
readings is included in the lithologic logs 
in Appendix A. 

4.2 Soil Sample Analytical Results 

Based on a Category I ranking for the 
site (> 19 points), no samples exceeded the 
OCD recommended action level of 50 ppm 
for BTEX and 100 ppm for TPH. Hydro
carbon-impacted soils were not observed 
in borings SB-2, MW-10, MW-11, MW-12, 

and MW-13, and PID measurements in 
these borings were near or below the 
instrument detection level of 1 ppm 
throughout. Soil sample analytical results 
are summarized in Table 1. Laboratory 
analytical reports and the COC documen
tation is provided in Appendix B. 

Based on the soil sample analytical 
results from this investigation and the 
headspace measurements taken from 
previous investigations by GCL and 
DBS&A, no hydrocarbon-impacted soil 
concentrations above the OCD recom
mended action levels of 50 ppm BTEX 
and/or 100 ppm TPH. Although the 46- to 
47-foot interval of soil boring SB-1 re
corded a PID reading of 391 ppm, which 
exceeds the OCD recommended action 
level of 100 ppm (headspace method), the 
corresponding TPH analysis indicated a 
concentration of only 66 ppm. The location 
of soil boring SB-1 (approximately 90 feet 
upgradient of the EOTT tanks) suggests 
the possibility of an additional source. 
This source may be a 4-inch subsurface 
pipeline Enron used as a conduit to 
transport waste liquids from the plant to 
the EOTT tanks. A former break in the 
line, as evidenced by a pipe clamp repair in 
an exposed excavated portion of the 
pipeline, was observed approximately 60 
feet northeast of soil boring SB-1. Accord
ing to the GPM construction and mainte
nance supervisor, the leak was repaired in 
April 1995. These hydrocarbon-impacted 
soils in SB-1 are limited to a thin zone 
immediately above the groundwater table, 
which has likely absorbed hydrocarbons 
that have migrated downgradient from the 
source area (former line leak) along the 
groundwater pathway. Off-site impact to 
subsurface soils are not probable. 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

4.3 Groundwater Gradient 

The monitoring wells and soil boring 
locations were surveyed by John W. West 
Engineering of Hobbs, New Mexico, using 
the facilities' existing grid systems. 
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 C. The on-site monitoring wells 
were gauged on May 17,1995 to, determine 
the groundwater elevation, direction of 
groundwater flow, and the presence of free 
product (if any). Depth to groundwater 
was approximately 48 feet below ground 
surface across the site. A potentiometric 
surface map that depicts the elevation of 
the potentiometric surface (groundwater 
table) and direction of groundwater flow is 
illustrated in Figure 3. Groundwater 
elevations are summarized in Table 2. No 
free product (pipeline waste liquids) was 
encountered during drilling operations or 
monitoring well sampling activities. 

The apparent direction of groundwa
ter flow is toward the southeast with a 
hydraulic gradient of approximately 0.002 
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 75 
to 150 feet/year based on the version of the 
Darcy equation presented below: 

v = kx i 
avg 

where, 
= average linear velocity 

avg 
k = hydraulic conductivity 

i = hydraulic gradient 
p e = effective porosity 

vav = k x i = 26 feet/day x 0.002 feet/feet 
PE 0.25 

= 0.2 foot/day « 75 feet/year 

v a v = k x i = 50 feet/day x 0.002 feet/feet 
P e 025 

= 0.4 feet/day ~ 150 feet/year 

4.4 Groundwater Sample Analytical 
Results 

The analytical results from the May 
17,1995 groundwater sampling event are 
listed in Tables 3 through 7 and summa
rized in the sections below. The WQCC 
standards are 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 B. 

4.4.1 Hydrocarbon Analytical 
Results 

The only hydrocarbon concentrations 
above WQCC standards occurred in 
monitoring wells MW-10 and MW-10D. 
The analytical results for MW-10 and MW-
10D indicate benzene concentrations of 
3.225 mg/L and 0.096 mg/L, respectively, 
which exceed the WQCC standard of 0.01 
mg/L. A duplicate groundwater sample 
was obtained for MW-10 which indicated a 
concentration of 0.064 mg/l for 1,2-
dichloroethane, which exceeds the WQCC 
standard of 0.01 mg/l. However, the Environmental Science 

and Engineering 
A BDM International Company 
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MW-1 1 

3673.03 

OVERHEAD NATURAL GAS 
PROCESSING WASTE LIQUIDS 
PIPELINE 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

original groundwater sample for this 
monitoring well indicated a 1,2-
dichloroethane concentration below the 
laboratory detection limit of 0.001 mg/ l , 
therefore, we suspect laboratory contami
nation or miscalculation. A l l other volatile 
organic compounds from the duplicate 
sample correlate very well with the 
original sample. The groundwater analy
ses indicate that the hydrocarbon concen
trations in monitoring wells MW-9, MW-
11, MW-12, and MW-13 are below the 
laboratory detection limits. 

Based on the results of this investiga
tion and previous investigations by GCL 
and DBS&A, the areal extent of hydrocar
bon-impacted groundwater has been 
estimated as covering an oval-shaped area 
approximately 250 feet wide by 500 feet 
long as depicted in Figure 4. The BTEX 
concentrations for the May 17,1995 
sampling event are also presented in 
Figure 4. The hydrocarbon-impacted 
groundwater from the EOTT tank and line 
leak sources has not migrated off site, and 
is well within the boundaries of the facility. 

Based on the analytical results for 
monitoring well MW-10D, which is 
screened through a deeper portion of the 
aquifer (70 to 75 feet below ground sur
face), we estimate that the hydrocarbon-
impacted groundwater does not extend 
beyond 100 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, chromium, iron, manga
nese, nitrate, silver, and/or total dissolved 
solids, as discussed below. 

Monitoring wells MW-9, MW-12, and 
MW-13 recorded aluminum concentrations 
of 26.58 mg/l , 5.35 mg/ l , and 14.08 mg/l , 
respectively, which exceed the WQCC 
standard of 5.0 mg/l . However, aluminum 
does not represent a risk to human health 
based on WQCC classification (Section 3-
103 A-C), therefore, remedial response is 
not necessary for the relatively low concen
trations recorded for this constituent. The 
source of aluminum is not known, how
ever, it is sometimes found as a constituent 
in groundwater where irrigation opera
tions are conducted due to the aluminum 
content of irrigation pipe. The total 
dissolved solids concentration in one 
monitoring well, MW-12, is only 128 m g / l 
above the WQCC standard of 1,000 mg/l , 
and therefore, does not represent a signifi
cant risk to human health. 

The elevated iron and manganese 
levels in some of the on-site monitoring 
wells may be partially due to the chemi
cally reduced conditions caused by the 
presence of hydrocarbons in the on-site 
soils and groundwater, however, natural 
conditions may also be a contributing 
factor. Based on the observed concentra
tions of iron and manganese and the 
absence of nearby water wells used for 
human consumption, risk to human health 
and the environment is low. 

The chromium concentration of 0.06 
mg/ l observed in monitoring well MW-9 
represents a minimal exceedance over the 
WQCC standard of 0.05 mg/l . Chromium 
concentrations for the remaining monitor
ing wells varied from less than 0.01 m g / l 
in MW-13 to 0.05 m g / l in MW-11. Silver 
concentrations were below the laboratory 
detection limits of 0.01 mg/ l for each 
monitoring well with the exception of Environmental Science 

and Engineering 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

MW-11, which recorded a level of 0.18 
mg/ l . This level exceeds the WQCC 
standard of 0.05 m g / l for silver. Nitrate 
concentrations were well below the WQCC 
standard of 10.0 m g / l for each monitoring 
well with the exception of MW-13 which 
registered a level of 28.6 mg/ l . It is 
possible that the source of the chromium 
and silver is a result of the former cooling 
tower processes conducted by Enron at the 
plant. Nitrate is commonly generated 
from fertilizing or septic sources, however, 
no such operations are known to exist in 
the area of the EOTT tanks. 

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 without implementation 
of an active engineered remedy. The 
evaluation of intrinsic bioremediation as a 
hydrocarbon removal mechanism requires 
evaluation of electron acceptor availability 
and use patterns, the enumeration of 
microorganisms with the capability to 
degrade the contaminant of concern, and 
the groundwater conditions that allow for 
electron acceptor and nutrient transport. 

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-
10 and MW-10D) are compared against 
unimpacted wells (MW-9, MW-11, MW-12, 
and MW-13) to observe whether or not 
significant differences are observed in 
electron acceptor concentration that may 
be related to subsurface biodegradation. 
Table 7 shows a significant depletion of 
nitrate in and immediately downgradient 
from the hydrocarbon-impacted area 
relative to upgradient well MW-11, which 
is not impacted by hydrocarbons. In fact, 
nitrate concentrations in MW-11 exceed 
WQCC standards, however, hydrocarbon 
degradation in the area of the release has 
decreased nitrate concentrations ten-fold, 
as nitrate is used by microorganisms in the 
course of hydrocarbon degradation. 
Results of dissolved oxygen and sulfate 
(Table 7) are inconclusive since the ob
served levels do not vary significantly. 

The relative concentrations of nitro
gen in wells impacted by hydrocarbons 
and the small size of the plume when 
evaluated with predicted groundwater 
velocity and the age of the plume suggest 
that natural processes, such as bacteria, 
have been and are actively degrading 
hydrocarbons. The rate of degradation is 
likely limited by the availability of the 
electron acceptors (oxygen) within the 
zone of hydrocarbon impact. As indicated 
by current water quality in downgradient 
wells MW-12 and MW-13, the electron 
acceptor concentrations may be sufficient 
to permit natural biodegradation 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 

G C L 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

on a hydrocarbon-impacted well (MW-10), 
upgradient well (MW-11), and 
downgradient well (MW-12) to assess if 
hydrocarbon-degrading bacteria were 
stimulated to grow in the presence of 
hydrocarbons. As summarized in Table 8, 
total aerobic (oxygen-utilizing) bacterial 
populations in the hydrocarbon-impacted 
well MW-10 is one order of magnitude 
greater than bacterial populations ob
served for upgradient well MW-11 and 
downgradient well MW-12. Hydrocarbon 
degraders in MW-10 are slightly lower in 
number than those detected in MW-11 and 

MW-12. Total bacterial populations 
greater than 105 are indicators that there is 
significant potential for mtrinsic 
bioremediation and/or enhanced 
bioremediation. 

While intrinsic bioremediation is 
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 the effectiveness of in situ reme
diation. 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

5.0 Conclusions 

• Based on the analytical results 
from this subsurface investigation 
and previous investigations 
conducted by DBS&A and GCL, 
there are no hydrocarbon-
impacted soils above the OCD 
recommended action level of 50 
ppm BTEX and 100 ppm TPH. 

• The apparent direction of 
groundwater flow is toward the 
southeast with a hydraulic 
gradient of approximately 0.002 
feet/feet and an estimated average 
linear velocity of 75 to 150 feet/ 
year. 

• The areal extent of hydrocarbon-
impacted groundwater has been 
estimated as covering an oval-
shaped area approximately 250 
feet wide by 500 feet long. 

• The hydrocarbon-impacted 
groundwater has not migrated 
beyond the boundaries of the 
facility. 

• Based on the analytical results for 
monitoring well MW-10D, the 
hydrocarbon-impacted 
groundwater does not extend 
below an estimated depth of 100 
feet below ground surface. 

• The inorganic chemical analyses 
indicate that water samples from 
several monitoring wells exceed 
the WQCC standards for various 
constituents, including aluminum, 
chromium, iron, manganese, 
nitrate, silver, and/or total 
dissolved solids. 

• The risk to human health and the 
environment posed by elevated 
metals content is low. 

• While intrinsic bioremediation is 
occurring and the hydrocarbon 
removal process appears to be 
sufficient to contain the plume, 
additional data wi l l 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 
limiting the migration of 
dissolved-phase hydrocarbons to 
the on-site boundaries of the 
facility. 
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Subsurface Investigation 
Linam Ranch Plant, Lea County, New Mexico 

6.0 Preliminary Remedial 
Response 

GCL believes the following remedial 
response initiatives should be imple
mented at the Linam Ranch Plant: 

• Continued sampling and 
monitoring of the on-site 
monitoring wells on a quarterly 
basis for three more quarters. The 
primary parameters to be 
monitored and sampled should 
include groundwater elevations, 
BTEX concentrations, dissolved 
oxygen, and semiannual analysis 
of bacteria populations. This 
additional data will be required 
over time to evaluate the 
effectiveness of intrinsic 

bioremediation in limiting the 
migration of dissolved-phase 
hydrocarbons to the on-site 
boundaries of the facility. 

Sampling for dissolved metals, 
PAHs, and major ions should be 
discontinued. 

An annual report should be 
submitted in September or October 
1996 summarizing the results of 
the year's monitoring and 
recommending revisions to this 
proposed response. 
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Appendix A 

Lithologic Logs, Well Construction Diagrams, and Photographic 

Documentation 



LITHOLOGIC LOG (SPLIT SPOON) 

LOCATION MAP: MW-ii«* 

CONTAINMENT / 
WM1 ^ 

! SB-2 
SMW-10D 
"MW-10 

» 
MW-9 

MW-12* MW-13 

1/4 1/4 NEj /4 NEj /4 S 6 _ T 133 R37E 

SITE in- LINAM RANCH PLANT 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSI )• 3.720 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING METHOD: AIR ROTARY 

Page 1 of 1 

.LOCATION m- SB-1 

DRILLING rrtNiTR- DIVERSIFIED WATER WELL 
DATE STARTFn- 5 /11/95 nATF POMPI FTFn- 5 /11 /95 
FIELD RFP - GIL VAN DEVENTER 
COMMENTS: 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 90 FT. UPGRADIENT NORTHWEST FROM ASTs 

D 
E 
p WELL 

CONST. 
LITH. 

SAMPLE LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) T 
H 

WELL 
CONST. 

LITH. 
USCS FROM TO % 

REC 
PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

• 5 " 

'< \ 
. ' " • 

5 6 50 40 ppm 

SILTY CALCAREOUS SAND, VERY PALE BROWN, V. 
FINE TO FINE GRAINED, POORLY SORTED, 
SUBROUNDED GRAINS, 65% SAND, 30% SILT, 5% 
CALCAREOUS, MOSTLY MEDIUM DENSE SAND 
WITH SOME VERY DENSE ZONES, DRY. 

•10-•• .•. 
•"' . . • •.• '. • 
• a • 

SM 
10 10.5 25 15 ppm 

•15-

• . 

15 15.5 25 13 ppm 

•20 

•25-

• • 
20 

25 

21 

25.5 

50 

25 

15 ppm 

11 ppm 

•20 

•25-

* : j 

•A 

* . A 

. * •• «• • 
i r 

x c 
XT 

i r ; 

SM 

20 

25 

21 

25.5 

50 

25 

15 ppm 

11 ppm 

SILTY CALCAREOUS SAND AS ABOVE WITH 
INTERMITTENT INDURATED CALCAREOUS SANDSTONE 
LAYERS. 

•30 30 31 50 7 ppm •30 

SW 

30 31 50 7 ppm 
SAND, LIGHT BROWN AND ORANGE-PINK, FINE 
GRAINED, MODERATELY SORTED, SUBROUNDED 
GRAINS, LOOSE SAND, DRY. 

•35 JSANDSTONE WITH QUARTZ-FILLED FRACTURES, LIGHT L 

BROWN AND ORANGE-PINK, FINE GRAINED, 
MODERATELY SORTED, SUBROUNDED GRAINS, DRY. 

•35 • . • •« • * *. SS 

JSANDSTONE WITH QUARTZ-FILLED FRACTURES, LIGHT L 

BROWN AND ORANGE-PINK, FINE GRAINED, 
MODERATELY SORTED, SUBROUNDED GRAINS, DRY. 

•40 
* « 

. 
a • • • SW 

40 40.5 25 6 ppm 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE TO 
MEDIUM GRAINED, MODERATELY TO WELL SORTED, 
SUBROUNDED GRAINS, LOOSE SAND, STRONG 
HYDROCARBON ODORS AT 46 FEET. 

•45-

•• •• -
V. ' . •" 

46 47 50 371 ppm 

•50-

BOTTOM OF BORING AT 47 FEET. GROUNDWATER 
ENCOUNTERED AT APPROXIMATELY 47 FEET. 



LITHOLOGIC LOG (SPLIT SPOON) 

LOCATION MAP: MW-11» 

SB-1 • 
I SB-2 

-MW-10D 
*MW-10 

s 
MW-9 

MW-12 9 

MW-13 

1/4 1/4 NE_1/4 N L 1 / 4 S 6 _ T 192 R37E 

SITE in- LINAM RANCH PLANT 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (f t . MSI )• 3.720 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHOn- AIR ROTARY 

Poge 1 of 1 

.LOCATION m- S B - 2 

DRILLING m N T R - DIVERSIFIED WATER WELL 
DATE STARTFn- 5 / 1 2 / 9 5 nATF mMPlFTFn- 5 / 1 2 / 9 5 
FIELD RFP • GIL VAN DEVENTER 
COMMENTS: 

LOCATION DESCRIPTION: LOCATED ADJACENT TO EAST SIDE OF AST CONTAINMENT WALL 

WELL 
CONST. 

LITH. 
SAMPLE 

USCS FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

SILTY CALCAREOUS SAND, VERY PALE BROWN, 
VERY FINE TO FINE GRAINED, POORLY SORTED, 
SUBROUNDED GRAINS, 65% SAND, 30% SILT, 5% 
CALCAREOUS, MOSTLY MEDIUM DENSE SAND 
WITH SOME VERY DENSE ZONES, DRY. 

7.5 25 13 ppm 

10 

15 

20 

25 

30 

35 

40 

45 

50 

SM 

15 16.5 75 <1 ppm 

XC xc 
25 26 50 4 ppm 

SM 

SILTY CALCAREOUS SAND AS ABOVE, LIGHT BROWN 
AND ORANGE-PINK, WITH INTERMITTENT INDURATED 
CALCAREOUS SANDSTONE LAYERS. 

35 36.5 75 2 ppm 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE 
GRAINED, MODERATELY SORTED, SUBROUNDED 
GRAINS, LOOSE SAND, DRY. 

SW 

46 47 50 < 1 ppm 

BOTTOM OF BORING AT 47 FEET. 



LITHOLOGIC LOG (SPLIT SPOON) 

LOCATION MAP: MW-11* 

TF 

I SB-2 
-MW-10D 

B MW-10 

» 
MW-9 

MW-12" MW-13 

1/4 1/4 N£_1/4 NE.1/4 S l . T 19S R37E 

SITE in- LINAM RANCH PLANT 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSL): 3,720 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHnn- AIR ROTARY 

Poge 1 of 2 

.LOCATION m- MW-10 

DRILLING rnMTR - DIVERSIFIED WATER WELL 
DATE STARTFn- 5 /12/95 nATF HOMPI FTFn- 5 /12 /95 
FIELD RFP - GIL VAN DEVENTER 
COMMENTS: 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 120 FT. EAST OF ASTs 

WELL 
CONST, 

LITH. 
SAMPLE 

USCS FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL.. DIST. FEATURES) 

10 

15 

20 

25 

30 

35 

40 

45 

50 

I 

SM 

XC • 
. XC 

SM 

xc 
X E 

SW 

ss 

sw 

15 

25 

35 

45 

5.5 

16 

25.5 

36 

46 

25 

50 

25 

50 

50 

<1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

11 ppm 

SILTY CALCAREOUS SAND, VERY PALE BROWN, 
VERY FINE TO FINE GRAINED, POORLY SORTED, 
SUBROUNDED GRAINS, 65% SAND, 30% SILT, 5% 
CALCAREOUS, MOSTLY MEDIUM DENSE SAND 
WITH SOME VERY DENSE ZONES, DRY. 

SILTY CALCAREOUS SAND AS ABOVE, LIGHT BROWN 
AND ORANGE-PINK, WITH INTERMITTENT 
INDURATED CALCAREOUS SANDSTONE LAYERS. 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE 
GRAINED, MODERATELY SORTED, SUBROUNDED 
GRAINS, LOOSE SAND, DRY. 

SANDSTONE WITH SOME MEDIUM DENSE SAND 
LAYERS, FINE GRAINED, MODERATELY SORTED, 
SUBROUNDED GRAINS, SOME GRAY COLORATION 
FROM 36 FEET TO 38 FEET BUT NO HYDROCARBON 
ODORS DETECTED, DRY. 

SAND, LIGHT BROWN AND GRAY, FINE TO 
MEDIUM GRAINED, MODERATELY TO WELL SORTED, 
SUBROUNDED GRAINS, LOOSE SAND. 
GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
48 FEET. 



LITHOLOGIC LOG (SPLIT SPOON) 
(Continued) Pa^e^- of -J-

LOCATION ID: MW-10 

D 
E 
p WELL 

CONST. 
LITH. 

SAMPLE LITHOLOGIC DESCRIPTION 
(LITH., USCS. GRAIN SIZE PROPORTIONS, WET 

COLOR. RNDG., SORT., CONSOL., DIST. FEATURES) T 
H 

WELL 
CONST. 

LITH. 
USCS FROM TO % 

REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS. GRAIN SIZE PROPORTIONS, WET 

COLOR. RNDG., SORT., CONSOL., DIST. FEATURES) 

•60-

<
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

l| 

X E X C 
XC 

SW 

SAND LIGHT BROWN, FINE TO MEDIUM GRAINED, 
MODERATELY TO WELL SORTED, SUBROUNDED GRAINS, 
LOOSE SAND. 

HARD STREAK AT 63 FEET. 

65- BOTTOM OF BORING AT 64 FEET. 

•70-

•75 

•80 

•85-

•90-

I 

•95-

•100 

•105 

•110 

4 

•115 
i i 
): 

120 



LITHOLOGIC LOG (SPLIT SPOON) 

LOCATION MAP: MW-11* 

CONTAINMENT ' 
WAU. ^ 

I SB-2 
SMW-10D 
*MW-10 

9 
MW-9 

MW-12* MW-13 

.1/4 1/4 M . 1 / 4 N L l / 4 S 6 _ T 19S R37E 

SITE in- LINAM RANCH PLANT 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (f t . MSI )• 3.720 
STATE: NEW MEXICO COUNTY: LEA 

Page 1 of 2 

.LOCATION in- MW-10D 

DRILLING MFTHOn- AIR ROTARY 
DRILLING PDNTP- DIVERSIFIED WATER WELL 
DATE STARTFn- 5 / 1 2 / 9 5 nATF C O M P I FTFn- 5 / 1 3 / 9 5 
FIELD RFP • GIL VAN DEVENTER 
COMMENTS: 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 10 FEET NORTH OF MW-10 

WELL 
CONST. 

LITH. 
SAMPLE 

USCS FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

•10 

-15 

•20 

•25 

•30 

•35 

•40 

•45 

50 

SM 

x c •, 
x c 

SM 

SW 

SS 

SW 

SILTY CALCAREOUS SAND, VERY PALE BROWN, 
VERY FINE TO FINE GRAINED, POORLY SORTED, 
SUBROUNDED GRAINS, 65% SAND, 30% SILT, 5% 
CALCAREOUS, MOSTLY MEDIUM DENSE SAND 
WITH SOME VERY DENSE ZONES, DRY. 

SILTY CALCAREOUS SAND AS ABOVE, LIGHT BROWN 
AND ORANGE-PINK, WITH INTERMITTENT 
INDURATED CALCAREOUS SANDSTONE LAYERS. 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE 
GRAINED, MODERATELY SORTED, SUBROUNDED 
GRAINS, LOOSE SAND, DRY. 

SANDSTONE WITH SOME MEDIUM DENSE AND 
LAYERS. FINE GRAINED, MODERATELY SORTED, 
SUBROUNDED GRAINS, SOME GRAY COLORATION 
FROM 36 FEET TO 38 FEET BUT NO HYDROCARBON 
ODORS DETECTED, DRY. 

SAND, LIGHT BROWN AND GRAY, FINE TO 
MEDIUM GRAINED, MODERATELY TO WELL SORTED, 
SUBROUNDED GRAINS, LOOSE SAND. 

GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
48 FEET. 



LITHOLOGIC LOG (SPLIT SPOON) 
(Continued) p ° 9 e ^ - o f - 2 -

LOCATION ID: MW-10D 

0 
E 
P 
T 
H 

WELL 
CONST. 

LITH. 
SAMPLE LITHOLOGIC DESCRIPTION 

(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 
COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

0 
E 
P 
T 
H 

WELL 
CONST. 

LITH. 
USCS FROM TO % 

REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

•60-

•65-

•70 

•75-

•80-

•85-

•90-

•95-

•100 

105 

•110 

•115 

120 

' «. 

* '. 

\ 

1 
1

1 
1 

1 
1 

1 
1>l 

* 4 

\ 

SW 

SAND LIGHT BROWN, FINE TO MEDIUM GRAINED, 
MODERATELY TO WELL SORTED, SUBROUNDED GRAINS, 
LOOSE SAND, WET. 

HARD STREAK AT 63 - 65 FEET. •60-

•65-

•70 

•75-

•80-

•85-

•90-

•95-

•100 

105 

•110 

•115 

120 

BOTTOM OF BORING AT 75 FEET. 



LTTHOLOGIC LOG (SPLIT SPOON) 

LOCATION MAP: M W - I I » 

MW-12® MW-13 

1/4 1/4 N E j / 4 N E j / 4 S l _ T 19S R37E 

SITE in- LINAM RANCH PLANT 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (f t . MSI )• 3.720 
STATE: NEW MEXICO COUNTY: LEA 

Poge 1 of 2 

.LOCATION m- MW-11 

DRILLING MFTNnn- AIR ROTARY 
DRILLING miMTR- DIVERSIFIED WATER WELL 
DATE STAPTFn- 5 / 1 3 / 9 5 nATF rr iMPi FTFn- 5 / 1 3 / 9 5 
FIELD RFP - GIL VAN DEVENTER 
COMMENTS: NO HYDROCARBON ODORS OR STAINING OBSERVED 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 240 FT. UPGRADIENT NORTHWEST OF ASTs 

WELL 
CONST. 

LITH. 
SAMPLE 

USCS FROM TO % 
REC 

PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL., DIST. FEATURES) 

10 

15 

20 

25-

30 

35 

I 
40-

45 

50 

SM 

T T XC 

SM 

T X X E " 

SW 

15 

25 

35 

45 

17 

27 

35 

46 

50 

100 

100 

50 

<1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

SILTY CALCAREOUS SAND, VERY PALE BROWN, 
VERY FINE TO FINE GRAINED, POORLY SORTED, 
SUBROUNDED GRAINS, 6 0 - 6 5 % SAND, 30% SILT, 
5 - 1 0 % CALCAREOUS, MEDIUM DENSE SAND, 
DRY. 

SILTY CALCAREOUS SAND AS ABOVE, LIGHT BROWN 
AND ORANGE-PINK, WITH INTERMITTENT 
INDURATED CALCAREOUS SANDSTONE LAYERS. 

FORMATION TOO DENSE FOR SPLITSPOON 
SAMPLING - NO RECOVERY AT 35 FEET. 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE TO 
MEDIUM GRAINED, MODERATELY TO WELL SORTED, 
SUBROUNDED TO ROUND GRAINS, LOOSE SAND. 

GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
48 FEET. 



LITHOLOGIC LOG (SPLIT SPOON) 
(Continued) Poge 2 of 2 

LOCATION ID: MW-13 

WELL 
CONST. 

LITH. 
SAMPLE 

USCS FROM TO % 
REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR. RNDG., SORT., CONSOL., DIST. FEATURES) 

•60 

•65 

•70 

•75 

-80 

•85 

-90-

•95 

•100 

•105 

•110 

•115 

120 

SW 

SAND, LIGHT BROWN AND ORANGE-PINK, FINE 
GRAINED, MODERATELY TO WELL SORTED, 
SUBROUNDED GRAINS, LOOSE SAND. 

BOTTOM OF BORING AT 62 FEET. 



0 

Sch. 40 PVC 
4" Dia. Endcap' 

Top of Casing 
with 4" Well Seal 

Cement Filled Locking 
Steel Guard Pipe 

4' x 4' Concrete Pad 

-i i i — i i i 

Neat Cement Slurry with 
5% Bentonite 

Sch. 40 PVC Blank 2" Dia. Casing 

- Top of Bentonite Plug 

3/8" Bentonite Hole Plug 

Top Of Screen 
5' x 2" Sch 40 PVC 

Screen (0.010 Slot) 
8/16 Silica Sand 

Bottom Of Screen 

Total Depth of Well 

Total Depth Of Borehole 

CLIENT: GPM GAS CORPORATION 

DATE: 5 /13 /95 REV. NO.: 0 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: LRM10DCD 
GCL LINAM RANCH PLANT 

MONITORING WELL MW-10D 
COMPLETION DIAGRAM 



48' 

Sch. 40 PVC 
4" Dia. Endcap" 

34' 

37' 

40' 

60* 

60' 

60' 
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with 4" Well Seal 

Cement Filled Locking 
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-i i i — i i i 

0 O o 
0 

0 „ 1 
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Neat Cement Slurry with 
5% Bentonite 

- Top of Bentonite Plug 
- 3/8" Bentonite Hole Plug 
- Top of Sand 

Sch. 40 PVC Blank 4" Dia. Casing 

Top Of Screen 

20' x 4" Sch 40 PVC 
Screen (0.010 Slot) 

- 12/20 Silica Sand 

Depth to Water 

Bottom Of Screen 

Total Depth of Well 

Total Depth Of Borehole 

GCL 
CLIENT: GPM GAS CORPORATION 

DATE: 5 /13 /95 REV. NO.: 0 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: LRMW11CD 

LINAM RANCH PLANT 
MONITORING WELL MW-11 

COMPLETION DIAGRAM 
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Neat Cement Slurry with 
5% Bentonite 

- Top of Bentonite Plug 
- 3/8" Bentonite Hole Plug 
- Top of Sand 

- Sch. 40 PVC Blank 4" Dia. Casing 

- Top Of Screen 

- 20' x r 4" Sch 40 PVC 
Screen (0.010 Slot) 

- 8/16 Silica Sand 

Depth to Water 

Bottom Of Screen 

Total Depth of Well 

Total Depth Of Borehole 

GCL 
CLIENT: GPM GAS CORPORATION 

DATE: 5 /11 /95 REV. NO.: 0 

AUTHOR:GJV DRAWN BY: MP 

CK'D BY: RTH FILE: LR12MWCD 

LINAM RANCH PLANT 
MONITORING WELL MW-12 

COMPLETION DIAGRAM 
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4" Dia. Endcap' 

34* 
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40' 
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62' 
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Top of Casing 
with 4" Well Seal 

Cement Filled Locking 
Steel Guard Pipe 
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Neat Cement Slurry with 
5% Bentonite 

- Top of Bentonite Plug 
- 3/8" Bentonite Hole Plug 
- Top of Sand 

Sch. 40 PVC Blank 4" Dia. Casing 

Top Of Screen 

20' x m 4" Sch 40 PVC 
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- 8/16 Silica Sand 
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Bottom Of Screen 

Total Depth of Well 

Total Depth Of Borehole 

GCL 
CLIENT: GPM GAS CORPORATION 

DATE: 5 /12 /95 REV. NO.: 0 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: LRMW13CD 

LINAM RANCH PLANT 
MONITORING WELL MW-13 

COMPLETION DIAGRAM 



View facing southeast showing soil sampling operations for soil boring 
SB-1 located approximately 90 feet upgradient (northwest) from ASTs. 

View looking west showing drilling operations for soil 
boring SB-2 located adjacent to AST containment wall. 

A BDM International Company 



View facing west showing soil sampling operations for 
monitoring well MW-10 located approximately 120 feet east of ASTs. 

View looking southeast showing soil sampling operations for monitoring 
well MW-11 located approximately 240 feet upgradient (northwest) of ASTs. 

G C L 

A BDM International Company 



View facing north-northwest showing well completion operations 
for MW-12 located approximately 180 feet south of ASTs. 

View looking southeast showing monitoring well completion operations for 
MW-13 located approximately 300 feet downgradient (southeast) from ASTs. 

G C L 

A BDM International Company 



Appendix B 
Laboratory Reports and Chain-of-Custody Documentation 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806-794-1296 

FAX 806»794»1298 
1995 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1300 
Albuquerque, NM 87102 

June 08, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 

TA# FIELD -CODE 

Prep Date: 06/05/95 
Analysis Date: 06/05/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 
COC# 9765 

\ : TDS . 
(mg/L) 

T36146 
T36147 
T36148 
T36149 
T36150 

9505171040 MW-8 -
9505171115. MWrl: 
9505171155 MW-7. 
9505171255 MW-9 
9505171330 MW-13 

RPD 

METHODS: EPA 160.1. 

1,366 
2,204 
713 
602 
629 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonell 

DATE 

,YSIS;tMcJilMuJjLm •-- — ' "* .... - - . -— - --



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX806»794»1298 
ANALYTICAL-RESULTS FOR 
GCL 
Attention: -Annette Montoya 
505 Marquette NW, Suite 1300 
Albuquerque, NM -87102 

June 08, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location:; Linam 

Extraction Date: 05/22/9S 
Analysis Date: 05/22/95 
Sampling Date: 05/17/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: McD 
Project Name: GPM 
COC# 9765 

TA# FIELD CODE 

2-methylnaphthalene/ 
1-methylnaphthalene 

(mg/L) 

T36146 
T36147 
T36148 
"T36149 
T36150 
QC 

9505171040 MW-8 
9505171115 MW-1 
9505171155 MW-7 
9505171255 MW-9 
9505171330 MW-13 
Quality Control 

ND 
ND 
ND 
ND 
ND 
49.2 

Reporting Limit 0.001 

RPD o 
% Extraction Accuracy 90 
% Instrument Accuracy 98 

ND = Not Detected 

METHODS: EPA SW 846-8270, 3510. 

S- / - ?r 
Director, Dr. B l a i r Leftwich 
Director, Dr. Bruce McDonell 

DATE 

lj ill M Jl 
' " • T " l " [ I l ' ' I " ''l • I I I I , . f • -_ . v , .-- , v . - : i r ! - .-^-3' . — 5 



6701 Aberdeen Avenue s_w % , 

Lubbock, Texas 79424 

806»794»1296 : 

FAX 806*794*1298 • * " 
ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette MontoyaA 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

May 31, 1995 
Receiving Date: 05/19/95 
Sample Type: Water . 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 

Analysis Date: 05/19/95 
Sampling Date: 05/17/95 
Sample Condition: I & C 
Sample Received by: McD 
Project Name: GPM 

A.'.'i,.. :f Z'£"3? a'mi> i\: COC# 9765 
. C03 J HC03 

FLUORIDE CHLORIDE S04 N03-N as CaC03 'as CaC03 
TA# , FIELD CODE (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

136146 9505171040 MW-8 1.0 83 . 602 33.4 0 383 
T36147 9505171115 MW-1 4.2 188 1,039 <0.3 0 559 
T36148 9505171155 MW-7 0.5 113 161 2.8 0 283 
"T36149 9505171255 MW-9 0.5 73 126 4.7 0 283 
T36150 9505171330 MW-13 0.6 : 137 99 5.0 0 277 
QC Quality Control 1.0 499 9 1.0 

RPD 1 :o 6 0 4 4 
% Extraction Accuracy : 100 98 98 106 : — 
% Instrument Accuracy 102 " 100 . 90 - 100 — — ~ 

REPORTING LIMIT 0.1 1.0 1.0 0.1 1 l 

METHODS: EPA 340.2, 375.4, 353.3, 130.2, 4500 Cl-B, 
CHLORIDE SPIKE AND QC: Sample spiked with 500 mg/L CHLORIDE and 

Blank spiked, with 500 mg/L CHLORIDE. 
S04 SPIKE AND QC: Sample spiked with 10 mg/L S04 and Blank spiked with 10 mg/L S04. 
FLUORIDE SPIKE AND QC: Sample'spiked with 0.5 mg/L FLUORIDE and 

Blank spiked with 1.0 mg/L FLUORIDE. 
N03 SPIKE AND QC: Sample spiked with 1*33 mg/L N03 and Blank spiked with 1.0 mg/L N03. 

Director, Dr. Blair Leftwich 
Director,?Dr. Bruce McDonell• 

DATE 
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May 31,1995 
Receiving Date: 05/19/95 , 
Sampling Date: 05/17/95 =• 
Sample Type: Water ? • *;•••"' 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 
Project Location: Linam 
COC#9765 

Extraction Date: 05/22/95 

Analysis Date: 05/22/95 

EPA 8270 (mg/L) Limit MW-8 QC RPD %EA %IA 

Naphthalene 0.0004 ND 49.7 99 

Acenaphthylene 0.0004 ND 47.9 96 

Acenaphthene 0.0004 ' . ND 47.5 0 ' ; 88 r 95 

Fluorene - . 0.0004 46.8 i : 94 

Phenanthrene 0.0004 SlfNDisli 47.1 

•• •.-. -. • 
94 

Anthracene - 0.0004 •• 46.8 - 94 

Fluoranthene 0.0004 r ND 45.7 91 

Pyrene 0.0004 ND 52.4 7 89 105 

Benzo[a]anthracene 0.0004 . . ND " 48.8 98 

Chrysene - • 0.0004 '•• ND" - 49.4 

•;' '-. 
99 

Benzo[b]fIuoranthene 0.0004 ND 49.6 99 

Benzo[k]fIuoranthene 0.0004 ND 46.5 - 93 

Benzo[a]pyrene 0.0004 - N D :.: 49.2 98 

lndeno[1,2,3-ccJ]pvrene 0.0004 ND 49.2 96 

Ditenz[a,h]anthracene 0.0004 _ ND V 49.0 98 

Benzo[g,h,i]perylene 0.0004 ND 53.7 107 

6701 Aberdeen Avenue ANALYTICAL RESULTS FOR 
GCL 

.Lubbock. Texas 79424 Attention: Annette Montoya 
806«794«1296 " 505 Marquette NW, Suite 1100 
FAX806*794»1298: Albuquerque, NM 87102 

- T36146 
PAH's Reporting 9505171040 

*ND = Not Detected 

% RECOVERY 
2-Fluorophenol SURR 31 

PhenoW6 SURR 23 

Nrtrobenzene-dSSURR 43 

2-Fluoroblphenyl SURR 49 

2,4,6-Tribromophenol SURR 42 

TerphenykJ14SURR 125 , i 

METHODS: EPA SW 846-3510, EPA 8270. '] ^ 

' <• a Director, Dr. Blair Leftwich DATE 

i ' f » Director, Dr. Bruce McDonell 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1?96 

FAX 806*794*1298 

PAH's 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

Reporting 
T36147 

9505171115 

May 31,1995 
; Receiving Date: 05/19/95 
Sampling Date: 05/17/95 
Sample Type: Water:; : 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 
Project Location:. Linam 
COC* 9765 
Extraction Date: 05/22/95 
Analysis Date: 05/22/95 

EPA 8270 (mg/L) Limit MW-1 QC RPD %EA %IA 

Naphthalene : 0.0004 ND 49.7 99 

Acenaphthylene : 6.0004 ';•=.•• ND 47.9 96 

Acenaphthene 0.0004 ND, 47.5 ": 0 ^ ^88 • 95 

Fluorene 0.0004 ND 46.8 - - l • V ' 94 

Phenanthrene - ,•• I 0.0004 ND 47.1 94 

Anthracene' 0.0004 ' ND , " 46.8 94 ' 

Fluoranthene 0.0004 
; " ND 45.7 91 

Pyrene 0.0004 • • ND 52.4 7 - 89 105 

Benzo[a]anthracene 0.0004 " N D - 48.8 98 

Chrysene 0.0004. r ND "% - 49.4 99 

Benzo[b]fluoranthene 0.0004 ND " 49.6 99 

Benzo[k]fluoranthene 0.0004 ND ••: 46.5 93 

Benzo[a]pyrene 0,0004 ND v 49.2 98 

lndeno[1,2,3-ccfjpyrene 0.0004 ND 49.2 96 

Dibenz[a,h]anthracene 0.0004 ND 49.0 98 

Benzo[g,h,i]perylene 0.0004 ND 53.7 107 

*ND = Not Detected 

2-Fluorophenol SURR 

PhenoWSSURR -. 

Nitrobehzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

TerphenyWHSURR 

% RECOVERY 
50 

37 f 
- 56 

51 

71 

107 

METHODS: EPA SW 84&3510; EPA 8270. ft 
• Director, Dr. Blair Leftwich 

* Director, Dr. Bruce McDonell 

DATE 



May 31,1995 
Receiving Date: 05/19/95 
Sampling Date: 05/17/95 
Sample Type: Water 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM : 
Project Location: Linam 
COC#9765 
Eoctraction Date: 05/22/95 
Analysis Date: 05/22/95 

EPA 8270 (mg/L) Limit MW-7 QC RPD %EA %IA 

Naphthalene 0.0004 ND . 49.7 99 

Acenaphthylene 0.0004 ND 47.9 96 

Acenaphthene r: 0.0004 ND 47.5 o ' 8 8 95 

Fluorene ' 0.0004 ND 46.8 94 

Phenanthrene ; 0.0004 NCr il 47.1 94 

Anthracene 0.0004 ND " 46.8 94 

Huoranthene 0.0004 Nb 45.7 91 

Pyrene 0.0004 ., ND- 52.4 7 89 105 

Benzo[a]anthracene 0.0004 Nb " ; . 48.8 98 

Chrysene 0.0004. N D . ; 49.4 99 

Benzo[b]fluoranthene 0.0004 -ND 49.6 99 

Benzo[k]fluoranthene 0.0004 .ND 7 - 46.5 93 

Benzojajpyrene 0.0004 ND 49.2 98 

lndeno[1,2,3-cdjpyrene 0.0004 ND 49.2 96 

Dibenz[a,h]anthracene 0.0004 ND 49.0 98 

Benzo[g,h,i]perylene 0.0004 ND r 53.7 107 

•ND. - Not Detected 

6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806«794«1298 

ANALYTICAL RESULTS FOR , 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

PAH's 
T36148 

Reporting 7 9505171155 

2-Fluorophenol SURR 

Phenokl6 SURR 

Nitrobenzene-cJ5SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

% RECOVERY 
. 67 
; 56 ; 

; . 77 
88 
53 
139 

METHODS: EPA SW 846-3510; EPA 8270. 

h J ^ 

Director, Dn Blair Leftwich" 

Director, Dr. Bruce McDonell 

DATE 



7~"~ 

6701 Aberdeen Avenue 

Lubbock; Texas 79424 

806»794»1296 

FAX806»794»1298 

PAH's 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

Reporting 
T36149-

9505171255-

May 31,1995 
Receiving Date: 05/19/95 
Sampling Date: 05/17/95 
Sample Type: Water 
Sample Condition: Intact & Cool 
Sample Received by: McD -
Project Name: GPM 
Project Location: Linam 
COC#9765 
Extraction Date: 05/22/95 : 

EPA 8270 (mg/L) Limit MW-9 QC RPD %EA %IA 

Naphthalene 0.0004 ND 49.7 99 

Acenaphthylene 0.0004 ND . 47.9 96 

Acenaphthene 0.0004 • . ND . - ' : 47.5 ^ ' 0 88 95 

Fluorene .0.0004 . ' •' ND - 46.8 94 

Phenanthrene 0.0004 -i-V-V ND 47.il 94 

Anthracene 0.0004 : ND 46.8L 94 t 

Fluoranthene 0.0004 h r- N D 45.7 91 

Pyrene 0.0004 ND 52.4 7 89 105 

Benzofajanthracene 0.0004 ND ' 48.8 98 

Chrysene 0.0004 ND 49.4 99 

Benzo[b]fiuoranthene 0.0004 ND _ 49.6 99 

Benzo[k]fluoranthene 0.0004 1 ND 46.5 93 

Benzo[a]pyrene 0.0004 ND 49.2 98 

lndeno[1,2,3-cdjpyrene 0.0004 "ND 49.2 96 

Dibenz[a,h]anthracene 0.0004 ND - 4 9 . 0 98 

Benzo[g,h,i]perylene 0.0004 V .r ND - . 53.7 107 

*ND = Not Detected 

2-Fluorophenol SURR 

Phenol-d6 SURR ;: 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tnbromophenol SURR 

Terphenyt-d14SURR 

METHODS: EPA SW 846-3510; EPA 8270. 

Director, Dr. Blair Leftwich 

' Director Dr; Bruce MGDonell 

DATE 



6701 Aberdeen Avenue: 

Lubbock, Texas 79424 

806«794»1296 

FAX806 »794«1298 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87.102 

T36150 

May 31,1995 
Receiving Date: 05/19/95 
Sampling Date: 05/17/95 
Sample Type: Water 
Sample Condition:( Intact & Cool 
Sample Received by: McD 
Project Name: GPM 
Project Location: Linam ; 
COC#9765 1 
Extraction Date: 05722/95 

EPA 8270 (mg/L) Limit . - MW-13 QC - RPD %'EA %IA 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 49.7 '.". i 99 Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004. ND 47.9 96 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 47.5 0 88 95 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

' o.dorM ND . 46.8 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 \ . N D 47.1 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 46.8 ;', •;•,]• 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 45.7 91 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 52.4 7 89 105 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND . 48.8 98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 49.4 99 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND - 49.6 99 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND 46.5 93 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 . ; . ND • 49.2 98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

0.0004 ND" 49.2 96 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 

o.ddo4 ND 49.0 

.- • 
98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene ; 

Benzo[b]fluoranthene 

Benzc{k]f1uoranthene 

Benzojajpyrene 

lndeno[1,2,3-cdjpyrene 

Ditenzfa.hjanthracene 

Benzo[g,h,i]perylene 0.0004.. V ND 53.7 107 

*ND = Not Detected 

2-Fluorophenol SURR 

Phenol-d6SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA SW 846-3510; EPA 8270 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE^ 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX 806• 794• 1298 ANALYTICAL RESULTS -FOR 
GCL 

Attention:, Annette Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, NM '87102 - ' 

May 31,.1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: ! LREEOTT-20-300 
Project location:::Linam 
COC #9765 • - ' 'V'T • 

EPA 8240 Compounds (ug/L) 

Dichlorodiflupromethane 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 

Trichlorofluoromethane 
1,1-Dichloroethene 
Iodomethane 
Carbon disulfide 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1- Dichloroethane 
Vinyl acetate 
2-Butanone 
Chloroform 

1,1,1-Trichloroethane 
1.2- Dichloroethane 
Benzene ; 

Carbon Tetrachloride • 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyl^2-pentanone • 
trans-1,3-Dichloropropene 
Toluene 

1,1,2-Trichloroethane 
2-Hexanone 

PAGE 1 of 2 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM ' ' 

-- T36146 
9505171040 

MW-8 

.ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- ND 
ND 
ND 
ND 
ND 
ND 

5 ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Reporting 
Limit 

T 
: • l 
• > 5 
1 
1 
1 
5 
1 

: 5 \ 
1 
1 
1 
50 
l •• 
l 

'•• >1 •> 
i 
i 
i 
i 
i 
i • 
50 
1 
l ; 
50 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

T36146 
9505171040 

MW-8 
Reporting 

Limit 

ND 1 
-ND 1 
ND 1 
ND .••1. 
ND 1 • 
ND 1 
ND .• 1 
ND 1 
ND • 1 
ND 5 
ND 5 
ND 2 
ND 2 

_ ND 2 
ND : 100 

EPA 8240 Compounds 
(ug/L) 

Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene 
Bromoform 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
trans 1,4-Dichloro-2-butene^ 
ci s 1,4-Dichloro-2-butene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene -
Acetone 

SURROGATES % RECOVERY 

Dibromofluoromethane 92 
Toluene-d8 91 
4-Bromofluorobenzene 90 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8240. 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDoneil 

r-3/-fr 
Date 



6701 Aberdeen Avenue:• 

Lubbock, Texas 79424 

806»794»1296 

FAX806»794*1298 ANALYTICAL-RESULTS FOR 
GCL 
Attentionr-viAnnette- Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque,^ NM 87102 • 

PAGE 1 of 2 

May 31, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam \ 
COC #9765 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 

EPA 8240 Compounds (ug/L) 

" T36147 
9505171115 

MW-1 
Reporting 

Limit 

Dichlorodifluoromethane 
Chloromethane . 
Vinyl chloride , 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Iodomethane 
Carbon disulfide 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1- Dichloroethane 
Vinyl acetate 
2-Butanone 
Chloroform 
1.1.1- Trichloroethane 
1.2- Dichloroethane Vi 
Benzene „• 
Carbon Tetrachloride 
1,2-Dichloropropahe '..-* 
Trichloroethene 
Bromodichloromethane -
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone ;, 
trans-1,3rDichloropropene 
Toluene 
1.1.2- Trichloroethane 
2-Hexanone 

ND 2 , 
ND 2 
ND 2 
ND 20 
ND 2 
ND 2 
ND' 2 
ND 20 
ND 2 
ND 20 
ND 2 
ND 2 
ND 2 
ND 100 
ND 2 
ND 2 
ND 2 
ND • 2 
ND : 2 
ND 2 
ND 2 
ND • 2 
ND 2 
ND 100 
ND 2 
ND 2 
ND 2 
ND 100 

ft 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

EPA 8240 Compounds 
(ug/L) 

; T36147 
9505171115 

MW-1 
Reporting 

Limit 

Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene 
Bromoform • 
•Styrene.. 
o-Xylene 
1,1,2,2-Tetrachloroethane ; 
trans 1,4-Dichloro-2-butene 
c i s l,4-Dichloro-2-butene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Acetone 

ND 2 
ND • 2 
".ND :. 2 
ND .2 
ND 2 
ND . 2 

' ND 2 
ND 2 
ND 2 

. ND 10 
ND 10 
ND 4 
ND 4 
ND 4 : 
ND 200 

SURROGATES % RECOVERY 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

92 
92 
91 

*ND = Not Detected 

METHODS: EPA SW 846-5030;; EPA 8240. 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX806»794»1298 : ANALYTICAL RESULTS FOR 
GCL' 
Attention:' Annette Montoya 
505. Marquette NW, Stew, 1100 
Albuquerque, NM 87102 

PAGE 1 of 2 

May 31, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: LREEOTTT20-300 
Project Location: Linam 
COC #9765 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 

EPA 8240 Compounds (ug/L) 

T36148 
9505171155. 

MW-7 
Reporting 

Limit 

Dichlorodifluoromethane - . ND . . i 

Chloromethane r
 ND --: 

Vinyl chloride - V • ; ND 
Bromomethane • ND 5 
Chloroethane --.ND • 1 . 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Iodomethane 

• -
ND 5 

Carbon disulfide ND 1 
Methylene chloride ND 5 
trans-1,2-Dichloroethene - ND 1 
1,1-Dichloroethane ND 1 
Vinyl acetate . ND 1 
2-Butanone ND 50 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane ND 1 
Benzene ND • 1 
Carbon Tetrachloride ND 1 
1,2-Dichlorbpropane • ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND • :: 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND : 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone 

3 >1X & 
ND • 50 

iMALYSis, INC 



GCL • PAGE 2 of 2 
Project Location: Linam 
Project Name: GPM 

.•F : • ' ..~ T36148 
EPA 8240 Compounds 9505171155 Reporting 

(ug/L) MW-7 Limit 

Dibromochloromethane ; - 1 
Tetrachloroethene 2 1 
Chlorobenzene ND . 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 
Bromoform ; -. ND 1 
Styrene ND 
o-Xylene'., ND : ;-/ 1 
1,1,2,2-Tetrachloroethane ND 1 
trans 1,4-Dichloro-2-butehe - ; ND 5 : 
c i s 1,4-Dichloro-2-butene ' "F K ] '• VA r . ND 5 
1,4-Dichlorobenzene -//•' • ; ; ' "K . ND ' • "• ' " 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ' . L ND 2 
Acetone ' '- . - ND 100 

SURROGATES % RECOVERY 

Dibromofluoromethane 92 
Toluene-d8 .90 
4-Bromofluorobenzene "89 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8240. 

Director, Dr. Blair Leftwich Date 
Director, Dr. Bruce McDonell 

4 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX806»794»1298 ANALYTICAL RESULTS FOR 
GCL ' ••\kY=T;:U; • 
Att ent ion: Annette; Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 . 

May 31, 1995 
Receiving Date: 05/19/95 ,i 
Sample Type: Water: 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 
COC #9765 

PAGE 1 Of 2 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & 
Sample Received by: McD 
Project Name: GPM 

Cool 

T36149 
9505171255 Reporting 

EPA 8240 Compounds (ug/L) MW-9 Limit 

Dichlorodifluoromethane ."• ND - 1 .... 
Chloromethane • ; , - " ND 1 
Vinyl chloride "-• ND . 1 
Bromomethane - . ND - 5 
Chloroethane ND 1 
Trichlorofluoromethane - '•' ND . 1 
1,1-Dichloroethene • • " ND 1 
Iodomethane ' r ND • 5 
Carbon disulfide " ND 1 
Methylene chloride ND 5 - '. 
trans-1,2-Dichloroethene - ND 1 
1,1-bichloroethane ND 1 
Vinyl acetate ' ND 1 
2-Butanone ND 50 
Chloroform ND 1 
1,1,1-Trichloroethane ' ND . 1 
1,2-Dichloroethane ND 1 
Benzene • ND 1 
Carbon Tetrachloride ND 1 .. 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene • , HD 1 
4-Methyl-2-pentanone s ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

EPA 8240 Compounds 
(ug/L) 

T36149 
9505171255 

MW-9 
Reporting 

Limit 

Dibromochloromethane ND 1 • 
Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 
Bromoform ND 1 
Styrene "'. ,f _ • . ' ND . ' 1 
o-Xylene .' 1. .. .> .; " i l ' : -;OV : 

•.-' : ND : 1 
1,1,2,2-Tetrachloroethane - -' ' ND "• 1 
trans l,4-Dichloro-2-butene - ; ND . 5 
cis 1,4-Dichlorp-2-butene:. - . ND 5 
1,4-Dichlorobenzene r " \ ': ''il'<'ri'. ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 
Acetone ND 100 

SURROGATES %-RECOVERY 

Dibromofluoromethane 94 
Toluene-d8 90 
4-Bromofluorobenzene 89 

*ND = Not Detected 



ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Ste.; 1100 
Albuquerque, NM 87102 . 

PAGE 1 of 2 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition::intact & Cool 
Sample Received by: McD 
Project Name: GPM 

T36150 
.9505171330 Reporting 

EPA 8240 Compounds (ug/L) - MW-13" Limit 

Dichlorodifluoromethane :- ND . :.; 1 • 
Chloromethane • ' '' . .- • UD = " 1 ; -
Vinyl chloride ----- ND l 
Bromomethane ND 5 
Chloroethane -ND - 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Iodomethane •-. ND 5 
Carbon disulfide ".. ND 1 
Methylene chloride- •' ' ' ND 5 -
trans-1,2-Dichloroethene L WD : 1 
1,1-Dichloroethane '- ND 1 
Vinyl acetate ND 1 
2-Butanone ND 50 
Chloroform • • r-' ' - 1 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane ND ,. 1 •• 
Benzene •• ND •: 1 •. 
Carbon Tetrachloride \ ' ND h 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene • * . • • L ND 1 • 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 

6701 Aberdeen Avenue 

Lubbock, Texas 79424 -

806»794«1296 

FAX806»794»1298 

May 31, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code;No: LREEOTT-20-300 
Project Location: Linam 
COC #9765 



GCL 
Proj ect Location: Linam : 
Project Name: , 43PM 

PAGE 2 of 2 

T36150 
EPA 8240 Compounds : 9505171330 Reporting 

(ug/L) MW-13 Limit 

Dibromochloromethane ND - 1 ': 
Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 
Bromoform -I ': ND 1 
Styrene ..:!-:

;

iJ:i;.4i,>; ;-;\V~---: >-A^^¥i:YY ND . :-^s<:i'l ?*! ;:.': •• ^>'--:. :. 
o-Xylene • • "| : ; 'Y ;. -I r.urv :.;;:vV - '-'ND > 
1,1,2,2-Tetrachloroethane ND 1 
trans l,4-Dichloro-2-butene ND 5 
ci s l,4-Dichloro-2-butene ND 5 !: 
1,4-Dichlorobenzene • ND 2 
1,3-Dichlorobenzene .- - v ND 2 
1,2-Dichlorobenzene ND 2 
Acetone ND 100 

4-Bromof luorobenzene . •... ^ V - 9"1 

*ND - Not Detected 

METHODS: EPA' SW 846-5030; EPA 8240. . . 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonell 

•::v.-.' . • . v^:'? -riHvjv^ ' -' -• .-. c-:%irYl; • •%\</$3ii 



6701. Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806 •794* 1298 ANALYTICAL RESULTS FOR 
GCL .-v. 
Attention: Annette Montoya 
505-Marquette NW, Ste. 1100 
Albuquerque, NM 87102 . 

PAGE 1 of 2 

May 31, 1995 
Receiving Date: 05/19/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
ProjectLocation: Linam 
COC #9765 

Prep Date: 05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: McD 
Project Name: GPM 

EPA 8240 Compounds (ug/L) 

- T36151 
9505171331 
Trip Blank 

Reporting 
Limit 

Dichlorodifluoromethane ' "-- • ND 1 
Chloromethane ;. • ~^-.A l - .-• ND - .1 
Vinyl chloride .' • ND 1 
Bromomethane -; 1 ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ""-„... ND 1 
1,1-Dichloroethene ' . ND 1 
Iodomethane ND 5 
Carbon disulfide ND 1 
Methylene chloride . 'V • ' ND 5 
trans-1,2-Dichloroethene \ ND 1 
1,1-Dichloroethane " ND 1 
Vinyl acetate . • - " , ND 1 
2-Butanone •' >" . " ND \ -" 50 
Chloroform . •. ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane : -; ND 1 
Benzene " - V ND 1 
Carbon Tetrachloride ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cisrl,3-bichloropropene ND ' • • 1 
4-Methyl-2-pentanone ./,:;•;..•• ND ' . ; ' 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

EPA 8240 Compounds 
(ug/L) 

T36151 
9505171331 
Trip Blank 

Reporting 
Limit 

Dibromochloromethane ND - 1 

Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 
Bromoform .' • '• ND 1 
Styrene •-; ,• ND , 1'. . 
o-Xylene . . :- ~- ' ND • " '• 'I 
1,1,2,2-Tetrachloroethane ' ND A-'l\ 1' 
trans 1,4-Dichloro-2-butene ND , • 5 
cis 1,4-Dichloro-2-butene '. : - ; • : : ; \ ND : . 5 
1,4-Dichlorobenzene •:\ ND h .;. . -*v-; - 2 ; • 
1,3-Dichlorobenzene ND • 2 ; 
1,2-Dichlorobenzene . - ND :.. 2 ' ' 
Acetone . - ' ND 100 

SURROGATES % RECOVERY 

D ibromo fluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

90 
91 
90 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8240. 

Director, Dr. Bl a i r Leftwich 
Director, Dr. Bruce McDonell 

Date 

I 
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6701 Aberdeen Avenue 

Lubbock; Texas 79424 

806»794»1296 

FAX 806»794« 1298 
ANALYTICAL RESULTS FOR 
GCL >- Y - \ - : \'hV:'i 
Attention: Annette Montoya 
505 Marquette NW,. Suite 1300 
Albuquerque, NM -87102 

June 13, 1995 -
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20--300 
Project Location: Linam 

RECEIVED JUN 1 9 1995 

Extraction Date: 05/23/95 
Analysis Date: 06/09/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 
COC #9766 

TA# FIELD CODE 

TOTAL AEROBIC 
-HETEROTROPHIC 
.;' PLATE COUNT 

; cfu/mL 

TOTAL HYDROCARBON 
UTILIZING BACTERIA 

cfu/mL 

T36310 
T36311 
T36312 

9505171415 MW-12 
9505171530 MW-11 
9505171610 MW-10 

6.40E+05 
9.30E+05 
2.70E+06 

4.50E+05 
4.80E+05 
7.80E+04 

Director, Dr. Blair Leftwich DATE 
Director, Dr.. Bruce McDonell 



6701 Aberdeen Avenue 

Lubbock; Texas 79424 

806«794«1296 

FAX 806«794«1298 
ANALYTICAL RESULTS FOR 
GCL .'. • ' v /' :! 
Attention: Annette Montoya , 
505 Marquette NW,. Suite 1100 
Albuquerque, NM 87102 

June 01, 1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 

Analysis Date: 05/20/95 
Sampling Date: 05/17/95 
Sample Condition: I & C 
Sample Received by: BL 
Project Name: GPM 

TA# FIELD CODE 
. FLUORIDE -

(mg/L) 
• CHLORIDE 

(mg/L) 

COC# 9766 

S04 
(mg/L) 

N03-N 
(mg/L) 

C03 
as CaC03 
(mg/L) 

HC03 
as CaC03 
(mg/L) 

T36310 9505171415 MW-12 0.7 225 206 1.01 0 494 

T36311 . 9505171530 : MW-11 0.5 49 190 28.6 0 419 
T36312 9505171610 MW-10 0.7 98 184 1.03 0 414 
T36314 9505171640 MW-10D 0.6 59 232 0.63 0 303 

QC Quality Control 1.0 • 499 9 a.00 ._. 

RPD 1 0 6 0 4 4 
% Extraction Accuracy 100 96 98 106 . 
% Instrument Accuracy 102 100 90 100 

REPORTING LIMIT 0.1 1.0 1.0 0.1 1 1 

METHODS : EPA 340.2, 375.4, 353.3, 130.2, 4500 Cl-B, 
CHLORIDE'SPIKE AND QC: Sample spiked with 500 mg/L CHLORIDE, and ... 

' * ,. Blank spiked with 500 mg/L CHLORIDE. 
S04 SPIKE AND QC: t Sample spiked with 10 mg/L S04 and Blank spiked with 10 mg/L S04. 
FLUORIDE SPIKE AND'QC: Sample spiked with 0.1 mg/L FLUORIDE and 

4 * - Blank spiked with 1.0 mg/L FLUORIDE. 
N03 SPIKE AND QC: Sample spiked with 1.33 mg/L N03 and Blank spiked with 1.0 mg/L NOS. 

:Director, Dr. Blair Leftwich 
' Director, Dr. Bruce^McDonell 

DATE 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806•794•1298 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

June 01,1995 
Receiving Date: 05/20/95 
Sampling Date: 05/17/95 : ' 
Sample Type: Water 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 
Project Location: Linam 
COC#9766 

-PAH's :- ;'-vv:-'?^;'-r..'v;. Reporting 
T36310 

9505171415. • • .• 1 •'• ','1:) f 
Extraction Date: 05/22/95 

Analysis Date: 05/22/95 

EPA 8270 (mg/L) i - Limit . t ^ MV\M2 ; QC RPD %EA %IA 

Naphthalene : : 0.0004 • ND . " 49.7 99 

Acenaphthylene 0.0004 ND :'- 47.9 96 

Acenaphthene 0.0004 ND -. 47.5 0 90 95 

Fluorene 0.0004 ND 46.8 '-• ; - 94 

Phenanthrene 0.0004 ND.-~ 47.1 94 

Anthracene 0.0004 ND . - 46.8 94 

Fluoranthene i 0.0004 ND 45.7 91 

Pyrene 0.0004 ND " - 52.4 1 109 " 105 

Benzo[a]anthracene 0.0004 . ND 48.8 98 

Chrysene 0.0004 . . ND 49.4 99 

Benzo[b]fluoranthene - 0.0004 : ND 49.6 99 

Benzo[k]fluoranthene 0.0004 ND 46.5 93 

Benzo[a]pyrene 0.0004 : ND 49.2 98 

lndeno[1,2,3-cd]pyrene 0.0004 ND 48.2 96 

Dibenz[a,h]anthracene 0.0004 ND 49.0 98 

Benzo[g,h,l]perylene 0.0004 ND 53.7 107 

*ND = Not Detected 

2-F{uorophenol SURR 

Phenol-d6SURR 

Nrtrobenzene-d5 SURR . ' 

2-Fluorobiphenyl SURR ' •> 

2,4,6-Tribromophenol SURR 

Terphenyl-dUSURR 

METHODS: EPA SW 846-3510-EPA 8270, 

% RECOVERY 
74 -

' ' 46 

*5>-Director, Dr. Blair Leftwich 

. Director, Dr. Bruce McDonell 

DATE 



6701 Aberdeen Avenue' 

Lubbock, Texas 79424 

806»794«1296 

FAX 806*794*1298 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

June 01,1995 
Receiving Date: 05/20/95 
Sampling Date: 05/17/95 
Sample Type: Water > 
Sample Condition: Intact & Cod 
Sample Received by: BL 
Project Name: GPM 
Project Location: Unarh 
COC#9766 

PAH's Reporting 
T36311 

9505171530 
Extraction Date: 05/22/95 

Analysis Date: 05/22/95 : 

EPA 8270 (mg/L) Limit MW-+1 QC RPD %EA • %IA 

Naphthalene 0.0004 - ND 49.7 99 

Acenaphthylene . 0.0004 " - ND -. 47.9 96 

Acenaphthene 0.0004 ND " A 47.5 b 90 95 

Fluorene 0.0004 ' ND / 46:8 94 

Phenanthrene 0.0004. ?"ND- \ " 47.1 94 

Anthracene ' 0.0004 ; : ND ~ 46.8 - 94 

Fluoranthene 0.0004 ND 45.7 91 

Pyrene 0.0004 ND . - 52.4 1 109 105 

Benzofajanthracene 0.0004 : ND 48.8 98 

Chrysene 0.0004 ND 49.4 99 

Benzo[b]fluoranthene 0.0004 ND 49.6 

• .' 
99 

Benzofkjfluoranthene 0.0004 ND 46.5 93 

Benzo[a]pyrene 0.0004 ND 49.2 98 

lndeno[1,2,3-cdjpyrene 0.0004 ND 48.2 96 

DibenzTa.hjanthracerie 0.0004 : ND 49.0 • 98 

Benzo[g,h,ijperylene 00004 ND 53.7 107 

*ND = Not Detected 

2-Fluorophenol SURR 

Phenokt6SURR 

Nitrobenzene-d5 SURR 

: 2-Fluoroblphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA SW 846-3510; EPA 8270 

Director, Dr.'Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX806«794»1298 

ANALYTICAL RESULTS FOR . 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

T36312 

June 01,1995 
Receiving Date: 05/20/95 
Sampling Date: 05/17/95 
Sample Type: Water 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 
Project Location: Linam 
COC#9766 
Extraction Date: 05/22/95 

PAH's Reporting 9505171610 Analysis Date: 05/22/95 

EPA 8270 (mg/L) Limit MW-10 . QC RPD %EA %IA 

Naphthalene 0.0004' : 0.0035 49.7 99 

Acenaphthylene 0.0004. ND . :. 47.9 96 

Acenaphthene 0.0004 ND : . 47.5 0 90 95 

Fluorene 0.0004' f ; ND . 46.8 94 

Phenanthrene 0.0004 ' ' ; ND, : . 47.1 94 

Anthracene 0.0004 . ND 46.8 94 

Fluoranthene , 0.0004 - ND •"• . 45.7 91 

Pyrene 0.0004 N b v ' 52.4 • 1 109 105 

Benzo[a]anthracene 0.0004 N D . " 48.8 98 

Chrysene . 0.0004, , ND - • 49.4 99 

Benzo[b]fluoranthene 0.0004 ND - -49.6 99 

Benzo[k]fluoranthene 0.0004 Nb 46.5 93 

Benzo[a]pyrene 0.0004 . Nb 49.2 98 

lndeno[1,2,3-cdjpyrene 0.0004 Nb 48.2 96 

•ibenz[a,h]anthracene 0.0004 - ND 49.0 98 

Ben2o[g,h,ijperylene 0.0004 ND 53.7 107 r 

. *ND = Not Detected 

2-Fluorophenol SURR 

Phenok)6SURR 

i Nitrobenzene-d5 SURR 

2-FluorobiphenyJSURR J 

2,4,6-Tnbromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA SW 846-3510; EPA 8270. 

•is * - f 

Director, Dr. Blalf Leftwich 

Director, Dr. Bruce McDonell 

DATE 

A Laboratory for Advanced Environmental ResearcHsndAnalysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX806«794»1298 

ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 -

June 01,1995 
Receiving Date: 05/20/95 
Sampling Date: 05/17/95 
Sample Type: Water 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM : 
Project Location: Linam 
COC#9766 

PAH's Reporting 
T36314 

^505171640 
Extraction Date: 05/22/95 

Analysis Date: 05/22/95 

EPA 8270 (mg/L) Limit MW-10L): QC ; RPD %EA %IA 

Naphthalene 0.0004 ;TND- . 49.7 -

>. • 
99 

Acenaphthylene - 0.0004, • NLT-V- 47.9 96 

Acenaphthene 0.0004 ND " 47.5 0 90 95 

Fluorene 0.0004 ' 

.ND •: 46.8 94 

Phenanthrene 0.0004 : : N D ; -. 47.1 94 

Anthracene 0.0004 ND. • 46.8 94 

Fluoranthene 0.0004 ND •}• 45.7 91 

Pyrene 0.0004 Nb-. 52.4 1 109 105 

Benzojajanthracene 0.0004 Nb 48.8 • - 98 

Chrysene 0.0004 : ND , - : 49.4. 99 

Benzo[b]fluoranthene 0.0004 N D \ - 49.6 99 

Benzo[k]fluoranthene ; 0.0004 ND 46:5 93 

Benzo[a]pyrene . 0.0004 ND 49.2 98 

lndeno[1,2,3-cdjpyrene • 0.0004 ND 48.2 96 

Dibenz[a,h]anthracene 0.0004 ND 49.0 98 

Benzo[g,h,i]perylene 00004 ND - 53.7 107 

?ND » Not Detected 

r 2-Fluorophenol SURR 

Phenol-d6SURR 
* t s 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tnbromophenol SURR 

Terphenyl-d14SURR 

% RECOVERY 
45 ' 

30 * 

71 ; 
65 'r 

40 

115 

METHODS: EPA SW 846-3510; EPA 8270. 

,6, 
Ms-

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

ifeysiSrlNG^ 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806•794*1298 ANALYTICAL RESULTS FOR 
GCL ; • . \ 
Attention: Annette Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, NM - 87102 

PAGE 1 of 2 

June 01, 1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 
COC #9766 

Prep Date: 05/27/95 
Analysis ~Date: 05/27/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & 
Sample Received by: BL 
Project Name: GPM 

Cool 

. T3J6310 

>- 9505171415 Reporting 
EPA 8240 Compounds (ug/L) : MW-12 Limit 

Dichlorodifluoromethane : . ND 1 
Chloromethane •_ ND 1 
Vinyl chloride V ND 1 
Bromomethane ' ND 5 
Chloroethane ND 1 
Trichlorofluoromethane : ND " 1 
1,1-Dichloroethene '- ND 1 
Iodpmethane ' ' - _ ND 5 
Carbon disulfide ND - 1 
Methylene chloride • • " " ND ' .-: 5 
trans-1,2r-Dichloroethene ND - 1 
1,1-Dichloroethane • ND 1 
Vinyl acetate ND 1 • 
2-Butanone ND 50 
Chloroform ND 1 
1,1,1-Trlchloroethane ND 1 
1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon Tetrachloride ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 

• Bromodichloromethane • ND 1 
cis-1,3-Dichloropropene • ND • • • • .'• •-. 1- • 
4-Methy1-2-pentanone ND 50 
trans-1,3-Dichloropropene ND • • • . ,1 . 
Toluene ND 1 
1,1,2-Trichloroethane ND 
2-Hexanone ND 50 

-»"* if * 

A Laboratory for Advanced Environmental Research?ahcl Analysis*̂  



GCL 
Proj ect Location: Linam 
Project Name: GPM 

PAGE 4 o i z 

EPA 8240 Compounds 
(ug/L) 

T36310 
9505171415 
MW-12 

Reporting 
Limit 

Dibromochloromethane • ND 1 
Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND .;• 1 
Bromoform . ND 1 
Styrene ." i •' ND 1 
o-Xylene • ND 1 
1,1,2,2-Tetrachloroethane ND 1 
trans 1>4-Dichloro-2-butene ND 5 
cis 1,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 

Trace levels: Cyclohexane 
2-methyl t h i o propane 

SURROGATES % RECOVERY 

Dibromofluoromethane 94 
Toluene-d8- 92 
4-Bromofluorobenzene 92 

*ND = Not Detected 

METHODS: . EPA SW: 846-5030; EPA 8240. 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonelli , « 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

fi06«794»1296 

FAX 806«794«1298 ANALYTICAL RESULTS FOR 
GCL • • 
Attention: Annette Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 

June 01, 1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: : Linam 
COC #9766 

PAGE 1 of 2 

Prep Date: 05/27/95 
Analysis Date: 05/27/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 

. T36311 
.9505171530 Reporting 

EPA 8240 Compounds (ug/L) "-: MW-11 Limit 

Dichlorodifluoromethane . - , ND .. i ..; 
Chloromethane -•-.. - . ND • 1 
Vinyl chloride . ND 1 
Bromomethane . : '« :: ND 5 
Chloroethane -"' ND 1 
Trichlorofluoromethane . V ND 1 
1,1-Dichloroethene '- ND 1 
Iodomethane ND • 5 
Carbon disulfide ND 1 
Methylene chloride ND 5 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
Vinyl acetate - ND 1 
2-Butanone ND 50 
Chloroform - ND 1 
1,1,1-T^ichloroethane -* * ND 
1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon Tetrachloride : ND '1 
1,2-Dichloropropane ND ,1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane - , ND - , r "1„ I 

2-Hexanone ND 50 



GCL 
Project Location: Linam 
Proj ect Name: GPM 

PAGE 2 of 2 

T36311 
EPA 8240 Compounds 9505171530 Reporting 

(ug/L) MW-11 Limit 

Dibromochloromethane ND 1 -

Tetrachloroethene ND • 1 - , 
Chlorobenzene J ND ̂  " 1 
Ethylbenzene .'- '- ND 1 

m & p-Xylene ND 1 
Bromoform ND 1 
Styrene • ND 1 
o-Xylene ND 1 
1,1,2,2-Tetrachloroethane ND 1 
trans l,4-Dichloro-2-butene ND 5 
ci s l,4-Dichloro-2-butene- ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene - ND 2 
1,2-Dichlorobenzene ND 2 

TENTATIVELY IDENTIFIED COMPOUNDS &.ESTIMATED CONCENTRATIONS (ug/L) 

SURROGATES 

(1) 2,3-dimethylbutane 6 
(2) Cyclopentane 9 
(3) Methylpentane 11 
(4) Cyclohexane 119 
(5) 1,2-dimethyl cyclo pentane 17 

% RECOVERY 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

94 
.88 
92 

*ND - Not Detected 

METHODS: EPA SW 846-5030; EPA 8240. 

Director, Dr. Blair ; Leftwich 
Director, Dr. Bruce-, McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 , .' 

FAX806«794»1298 ANALYTICAL RESULTS FOR 
GCL ' 
Attent ion: Annette Montoya.-
505 Marquette. NW, Ste. 1100 
Albuquerque, NM 87102 

PAGE 1 of 2 

June 01, .1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 
COC #9766 

Prep Date: 05/27/95 
Analysis Date: 05/27/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & 
Sample Received by: BL 
Project Name: GPM 

Cool 

T36312 
9505171610 Reporting 

EPA 8240 -Compounds (ug/L) ; MW-10 Limit 

Dichlorodifluoromethane _- . ND 10 
Chloromethane -. - " ND 10 
Vinyl chloride ND 10 
Bromomethane -; "ND 50 
Chloroethane -" ND 10 
Trichlorofluoromethane ND 10 
1,1-Dichloroethene ND 10 
Iodomethane . _:- ND 50 
Carbon disulfide ND 10 
Methylene chloride > ND 50 
trans-1-, 2-Dichloroethene ;, ND . 10 
1,1-Dichloroethane ND 10 
Vinyl acetate ' ND 10 
2-Butanone ND 500 
Chloroform ND 10 
1,1,1-Trjichloroethane ND 10 
1,2-Dichloroethane 68 10 
Benzene 3,225 10 
Carbon Tetrachloride ND 10 
1,2-Dichloropropane ND 10 
Trichloroethene ND 10 
Bromodichloromethane ND 10 
cis-1,3-Dichloropropene ND 10 
4-Methyl-2-rpentanone ND 500 
trans-1,3-Dichloropropene ND 10 
Toluene J 52 10 
1,1,2-Trichloroethane ND - 10 
2-Hexanone11 * H ND 500 

A laboratory f o r ^ 



GCL 
Project Location: Linam 
Project Name: GPM 

' PAGE 2 of 2 

T36312 
EPA 8240 Compounds 9505171610 Reporting 

(ug/L) MW-10 Limit 

Dibromochloromethane ND 10 
Tetrachloroethene - ND • 10 
Chlorobenzene ND 10 
Ethylbenzene 49 ' 10 
m & p-Xylene 85 10 
Bromoform ND 10 
Styrene ND 10 
o-Xylene 84 10 
1,1,2,2-Tetrachloroethane ND 10 
trans 1,4-Dichloro-2-butene 

. •• • ND 
. 50 

cis l,4-Dichloro-2-butene ND 50 
1,4-Dichlorobenzene -V; . ND 20 
1,3-Dichlorobenzene . - '. '•' ND • 20 
1,2-Dichlorobenzene '- ND 20 

TENTATIVELY IDENTIFIED COMPOUNDS & ESTIMATED CONCENTRATIONS (ug/L) 

(1) Cyclohexane •. 398 : 

SURROGATES % RECOVERY 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 
91 
92 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8240. 

Director, Dr. B l a i r Leftwich 
' Director, Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 • ' ' 

FAX 806*794*1298 ANALYTICAL RESULTS FOR 
GCL '. 
Attention: Annette Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 

June 01, 1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-^20-300 

PAGE 1 of 2 

Prep Date: 05/27/95 
Analysis Date: 05/27/95 
Sampling Date: 05/17/95 
Sample Condition: Intact fi Cool 

Project Location: Linam Sample Received by: BL 
COC #9766 Project Name: GPM 

T36313 
9505171620 Reporting 

EPA 8240 Compounds (ug/L) :/ MW-10S Limit 

Dichlorodifluoromethane " ND 20 
Chloromethane ND 20 
Vinyl chloride "". . ND 20 
Bromomethane • ; . _ . - ND " 100 
Chloroethane - -iro 20 
Trichlorofluoromethane s • ND 20 
1,1-Dichloroethene - - ND • . 20 
Iodomethane " - ND . 100 
Carbon disulfide ND 20 . 
Methylene chloride ND 100 
trans-1,2-Dichloroethene ;" ND 20 
1,1-Dichloroethane ND 20 
Vinyl acetate ND 20 
2-Butanone ND 1,000 
Chloroform ND 20 
1,1,1-Trichloroethane ND • . . 20 
1,2-Dichloroethane : 64 20 
Benzene 3,097 20 
Carbon Tetrachloride ND 
1,2-Dichloropropane ~ ND 20 
Trichloroethene .... ND 20 
Bromodichloromethane ND 20 
cis-1,3-Dichloropropene ND 20 
4-Methyl-2-pentanone ND 1,000 
trans-1,3-Dichloropropene ND 20 
Toluene 45 20 
l>l,'2-Trichloroethane • ND 20 
2-Hexanone ^ A ND 1,000 

GEANALYSIS; INC. 
f --• -* * >- ,<- A Laboratory for Advanced Environmental Research and Analysis 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

EPA 8240 Compounds 
(ug/L) 

T36313 
9505171620 
MW-10S 

Reporting 
Limit 

Dibromochloromethane ND 20 
Tetrachloroethene ND • 20 
Chlorobenzene ND ) 20 
Ethylbenzene ND 20 
m fi p-Xylene - - 9 l i 20 
Bromoform • ND 20 
Styrene . " • • • ND 20 
o-Xylerie 43 ' • 20 
1,1,2,2-Tetrachloroethane •: ND 

; 20 
trans 1,4-Dichloro-2-butene " • . ' ND - 100 
cis 1,4-Dichloro-2-butene N0'' '.- loo 
1,4-Dichlorobenzene • . ND 40 
1,3-Dichlorobenzene .:. •' ND. 40 
1,2-Dichlorobenzene ND 40 

TENTATIVELY IDENTIFIED COMPOUNDS & ESTIMATED CONCENTRATIONS (ug/L) 

(1) Cyclohexane ': 422 

SURROGATES % RECOVERY 

D ibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

97 
93 
91 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8240, 

Director, Dr. B l a i r Leftwich 
Director, Dr. Bruce McDonell-

Date 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX 806*794*1298 ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Ste. 1100 
Albuquerque, Nit 87102 

June 01, 1995 
Receiving Date: 05/20/95 
Sample Type: Water : 

GPM Charge Code No: LREEOTT-20-300 

• PAGE 1 of 2 

Prep Date: 05/27/95 
Analysis Date: 05/27/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 

Project Location: Linam Sample Received by: BL 
COC #9766 Project Name: GPM 

- - ;". -
-- T36314 
\-r .9505171640 Reporting 

EPA 8240 Compounds (ug/L) / MW-10D Limit 

D ichlorodifluoromethane ND 1 
Chloromethane ND 1 
Vinyl chloride ND 1 
Bromomethane ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 • -
Iodomethane ND • :..'..5 . 
Carbon disulfide ND 1 
Methylene chloride ; • ND 5 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 • 
Vinyl acetate ND " 1 • 
2-Butanone ND 50 
Chloroform ND 1 • • 
1,1,1-Trichloroethane « ND 1 
1,2-Dichloroethane • -• 2 1 
Benzene 96 1 
Carbon Tetrachloride - ".:: ND '1 
1,2-Dichloropropane ND 1 
Trichloroethene ND i 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene 4 1 
1,'1, 2-Trichloroethane A ND 1 
2-Hexanone - _ * ND 50 

CBMALYSIS, Jilli 
& .Laboratory for Advanced Environmental Research and Analysis 



GCL 
Project Location: Linam 
Project Name: GPM 

PAGE 2 of 2 

EPA 8240 Compounds 
(ug/L) 

T36314 
9505171640 
MW-10D 

Reporting 
Limit ; 

Dibromochloromethane ND 1 
Tetrachloroethene •ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene 7 1 
Bromoform ND 1 
Styrene ND 1 
o-Xylene ' " 1 1 
1,1,2,2-Tetrachloroethane ~ " ND 1 
trans l,4-Dichloro-2-butene - - ND 5 
c i s l,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobehzene ND 2 
1,2-Dichlorobenzene ND 2 

TENTATIVELY IDENTIFIED COMPOUNDS & ESTIMATED CONCENTRATIONS (ug/L) 

(1) Cyclopentane 6 
(2) Methyl Cyclopentane 12 
(3) Cyclohexane 22 
(4) Methyl Cyclohexane 15 
(5) Methyl d i s u l f i d e 7 

SURROGATES % RECOVERY 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

93 
92 
91 

*ND = Not Detected 

METHODS: EPA SW 846-5030;. EPA 8240. 

/ - f r 
Director, Dr. B l a i r Leftwich 
Director, Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock. Texas 79424 

806•794*1296 

FAX 806*794*1298 
ANALYTICAL RESULTS FOR 
GCL 
Attention: Annette Montoya 
505 Marquette NW, Suite 1300 
Albuquerque, NM 87102 

June 08, 1995 
Receiving Date: 05/20/95 
Sample Type: Water 
GPM Charge Code No: LREEOTT-20-300 
Project Location: Linam 

Prep Date:" 06/05/95 
Analysis Date: 06/05/95 
Sampling Date: 05/17/95 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 
COC# 9766 

TA# FIELD CODE 
TDS 

(mg/L) 

T36310 
T36311 
T36312 
T36314 

9505171415 MW-12 
9505171530. MW-11 
9505171610 MW-10 
9505171640 MW-10D 

1,128 
890 
903 
707 

RPD 

METHODS: EPA 160.1. 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonell 

DATE 
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SECTION 02100 
SITE PREPARATION 

PART 1-GENERAL 

1.01 DESCRIPTION 

A. SCOPE: 

This section specifies site preparation which consists of clearing and grubbing and 
demolition and removal. 

B. EXISTING CONDITIONS: 

The Contractor shall determine the actual condition of the site as it affects this portion 
of work. 

C. PROTECTION: 

Site preparation shall not damage structures, landscaping or vegetation adjacent to 
the work site. The Contractor shall repair, or replace any damaged property at the 
Contractor's expense. 

PART 2-EXECUTION 

2.01 GENERAL 

The Contractor shall notify the Engineer when site preparation is complete. 

2.02 PERFORMANCE 

A. CLEARING AND GRUBBING: 

Unless otherwise specified, the Contractor shall remove obstructions such as brush, 
trees, logs, stumps, roots, sod, vegetation, rock, stones larger than 6 inches in any 
dimension, broken or old concrete and pavement, debris, and structures where the 
completion of the work require their removal. 

B. DEMOLITION AND REMOVAL: 

1. PAVEMENT: When portions of asphalt and concrete pavements are to be 
removed, edges shall be saw cut, on a straight neat line. 

2. SALVAGE: The Owner has the right to salvage any items scheduled for removal. 
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SECTION 02210 
EARTHWORK 

PART 1-GENERAL 

1.01 DESCRIPTION 

This section specifies earthwork which consists of excavation, filling, grading, trenching 
and excess material control. 

1.02 QUALITY ASSURANCE 

A. REFERENCES 

Reference Title 

ASTM D1557-91 Laboratory Compaction Characteristics of Soil Using Modified Effort 

ASTM D2216-92 Standard Method for Laboratory Determination of Water (Moisture) 
Content of Soil and Rock 

B. TESTS 

The Contractor shall take samples and perform compaction tests during placement of 
backfill materials to check compliance with these specifications. The Contractor shall 
remove surface material at locations designated by the Engineer and provide such 
assistance as necessary for the Engineer to inspect trenches in compacted or 
consolidated backfill to determine that the Contractor has complied with these 
specifications. 

Tests shall be made by the Contractor in the presence of the Engineer or designated 
representative in accordance with the following: 

Test Standard Procedure 

Relative Density ASTM D1557/D3017 

1.03 SUBMITTALS 

The Contractor shall submit documentation from the fill material supplier which identifies 
the material source and applicable engineering properties. 
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PART 2-MATERIALS 

2.01 FILL MATERIALS 

A. TYPE A: 

Type A material shall be a clean sand or sandy soil mixture free from organic matter, 
all of which pass a %-inch sieve and not more than ten percent passes a No. 200 
sieve. 

B. TYPE B: 

Type B material shall be a select granular material free from organic matter and of 
such size and graduation that the specified compaction can be readily attained. 
Material shall have a sand equivalent value of not less than 20 and shall conform to 
the following gradation: 

U.S. Standard 
Sieve Size 

Percent by 
Weight 
Passing 

3" 100 

No. 4 35-100 

No. 30 20-100 

The coefficient of uniformity shall be 3 or greater. The material may be an imported 
quarry waste, clean natural sand or gravel, select trench excavation or a mixture 
thereof. 

C. TYPEC: 

Type C material shall be unclassified material which is free from peat, wood, roots, 
bark, debris, garbage, rubbish or other extraneous material. The maximum size of 
stone shall not exceed 6 inches. If the material excavated from the site meets these 
requirements, it may be classified as Type C. 

D. TYPE D: 

Type D material shall be granular material commonly known as pea gravel and shall 
conform to the following gradation: 
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U.S. Standard 
Sieve Size 

Percent by 
Weight 
Passing 

1/4" 100 

No. 8 0-5 

E. TYPE E: 

Type E material shall be crushed rock commonly known as drain rock and shall 
conform to the following gradation: 

U.S. Standard 
Sieve Size 

Percent by 
Weight 
Passing 

1-1/2" 100 

3/4" 30-75 

1/2" 15-55 

1/4" 0-5 

Type E material shall be composed of hard, durable, sound pieces having a specific 
gravity of not less than 2.65. 

F. YYPE F: 

Type F material shall be crushed rock and shall conform to the following gradation: 

U.S. Standard 
Sieve Size 

Percent by 
Weight 
Passing 

1-1/2" 87-100 

3/4" 45-90 

No. 4 20-50 

No. 30 6-29 

No. 200 0-12 

Type F material shall be composed of hard, durable, sound pieces having a specific 
gravity of not less than 2.65. 
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PART 3-EXECUTION 

3.01 CONTROL OF WATER 

The Contractor shall keep excavations reasonably free from water during construction so 
as to maintain undisturbed state of natural soils and allow the placement of any fill to the 
specified density. Disposal of water shall not damage property or create a public 
nuisance. The Contractor shall have on hand pumping equipment and machinery in good 
working condition for emergencies and shall have workmen available for its operation. 

3.02 OVEREXCAVATION 

Where the undisturbed condition of natural soils in inadequate for support of the planned 
construction, the Engineer will direct the Contractor to overexcavate to adequate 
supporting soils. The excavated space shall be filled to the specified elevation with 
backfill. The overexcavated space under footings may be filled with concrete. 

3.03 SHORING 

Trenches and excavations greater than 5 feet in depth shall be shored. The construction 
of sheeting, shoring, and bracing shall not disturb the state of soil adjacent to the trench 
and below the excavation bottom. Trench sheeting below the top of a pipe shall be left 
in place. 

3.04 SURPLUS MATERIAL 

Material that is removed and is not to be incorporated in the work shall be stockpiled at 
a location designated by the Engineer for testing by the Contractor prior to offsite disposal. 
Material shall not be stockpiled to a depth greater than 5 feet above finished grade within 
25 feet of any excavation or structure. The Contractor shall maintain stability of the soil 
adjacent to any excavation. 

3.05 BORROW MATERIAL 

If the quantity of acceptable material from excavation is not sufficient for backfill required 
by the work, the quantity of material needed to complete the operations shall be of 
imported borrow from suppliers approved by the Engineer. 

3.06 HAULING 

When hauling of waste soil is conducted over highway or city streets, the loads shall be 
trimmed and the vehicle shelf areas shall be cleaned after loading. The loads shall be 
watered after trimming to eliminate dust. 

3.07 HAUL ROUTES 

The Contractor shall establish haul routes required to transport material on site. 
Alignment of haul routes shall be selected to avoid interferences with plant operations. 
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3.08 FINISH GRADING 

Finished surfaces shall be smooth, compacted and free from irregularities. Rocks larger 
than 2-1/2 inches in maximum dimension, roots and other debris on the surface of the 
slope shall be removed and disposed. The degree of finish shall be that normally 
obtainable with a blade-grader. 

Finished grade shall be specified by the contours plus or minus 0.10 foot except where 
a local change in elevation is required to match asphalt or concrete, curbs, or to ensure 
proper drainage. Allowance for topsoil and grass cover, and subbase and pavement 
thickness shall be made so that the specified thickness of grass cover and pavement can 
be applied to attain the finished grade. 

When the work is an intermediate stage of completion, the lines and grades shall be as 
specified plus or minus 0.5 foot to provide adequate drainage. 

3.09 CONTROL OF EROSION 

The Contractor shall maintain earthwork surface true and smooth and protected from 
erosion. Where erosion occurs, the Contractor shall provide fill or shall excavate as 
necessary to return earthwork surfaces to the grade and finish specified. 

3.10 CLASSIFICATION OF FILL 

Fill material shall be placed in horizontal layers and compacted with power operated 
tampers, rollers, idlers, or vibrating equipment. Material type, maximum layer depth, 
relative compaction, and general application are specified in Table 1. Unless otherwise 
specified, fill classes shall be used where specified in Table 1 under general application. 

TABLE 1. FILL CLASSIFICATIONS 

Class 
Material 

Type 

Maximum 
Uncompressed 

Layer Depth 
(in) 

Minimum 
Relative 

Compaction* 
(%) General Application 

A1 A 8 90 Slabs on grade 

B1 B 8 90 Structure, backfill, bedding for 
pipe, initial pipeline backfill 

B2 B 8 90 Site fill 

C1 C 8 90-95 Subsequent pipeline backfill; 
compaction as specified on the 
drawings 

*ASTM D1557 
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3.11 EARTHWORK FOR PIPELINES AND CONDUITS 

Earthwork for pipelines and conduits is specified in Table 1 and as shown in the drawings. 
Maximum uncompressed layer depth shall be eight inches. 
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SECTION 02710 

AIR AND VAPOR PIPE 

PART 1-GENERAL 

1.01 SCOPE 

This section covers all material, labor, and other items necessary to furnish, install and test 
all pressure pipe for air sparging and soil vapor extraction; pipe supports; anchors; fittings; 
valves; specials; and all necessary appurtenances as shown, specified, and/or as required to 
make the work complete and operable. 

1.02 RELATED WORK 

A. 15095 Valves and Piping Appurtenances 

PART 2-PRODUCTS 

2.01 PIPE 

A. CARBON STEEL PIPE 

Not used. 

B. POLYVINYL CHLORIDE PIPE (PVC) 

All PVC pipe and fitting shall be Sch. 80 conforming to ASTM 1785. Joints shall be 
solvent weld conforming to ASTM D2855. 

C. DUCTILE IRON PIPE 

Not used. 

D. STAINLESS STEEL PIPE 

Not used. 

2.02 FITTINGS 

A. CARBON STEEL 

Not used. 

B. PVC 

Schedule 80 PVC. PVC fittings shall conform to ASTM 1785. 
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C. DUCTILE IRON 

Not used. 

D. STAINLESS STEEL 

Not used. 

2.03 COUPLINGS 

A. FLEXIBLE COUPLINGS 

Flexible couplings shall be bolted with ductile iron sleeve and end rings as manufactured 
by Dresser, Style 153 or approved equal. 

B. MALLEABLE IRON 

Not used. 

C. FLANGED COUPLING ADAPTERS 

Not used. 

2.04 FLANGE ASSEMBLY 

Not used. 

2.05 PVC PRIMER AND SOLVENT CEMENT 

A. PVC SOLVENT CEMENT 

Solvent cement shall be heavy bodied fast-set, high strength cement. Cement shall be 
IAMPO-UPC listed, NSF approved and conforming to ASTM D-2564. 

B. PVC PRIMER 

Primer shall be fast acting, purple colored IAPMO-UPC and NSF listed. 

2.06 GASKETS 

Not used. 

2.07 WALL PENETRATION SEAL 

Not used. 

4150\SPECS.894\SECTION.B94 02710-2 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

PART 3-EXECUTION 

3.01 GENERAL 

A. All pipes, valves, fittings, and appurtenances shall be installed in accordance with the 
manufacturer's recommendations and according to accepted water works practice. All 
pipe, fittings, and valves, etc. shall be carefully lowered into the trench in such a manner 
as to prevent any damage. Under no circumstances shall pipe or accessories be dropped 
into the trench. 

B. The pipe shall be laid true and uniform to line and grade, with no visible change in 
alignment at any joint unless curved alignment is called for in the plans, in which case the 
maximum deflection at any joint shall not exceed the manufacturer's recommendation for 
the type of pipe and joint being used. The pipe shall have a minimum cover as shown on 
the drawings. 

C. Pipe shall not be laid when the condition of the trench or the weather is unsuitable or 
when there is the possibility of foreign material entering the pipe. Whenever pipe laying 
is discontinued for an hour or more, the open ends of all mains and fittings shall be closed 
with water-tight plugs or bulkheads. The plugs or bulkheads shall not be removed unless, 
or until, the trench is dry and the contractor is ready to continue with the work. 

D. Where necessary to properly locate valves and fittings, the pipe 
shall be neatly and squarely cut to length, using methods recommended by manufacturer. 

E. When field cuts are made in PVC pipe, a pipe cutter, mitre box or other method as 
recommended by the manufacturer shall be used to provide a square end. The cut ends 
shall be cut square and all burrs removed from the pipe interior. The beveling of the pipe 
ends shall be as specified by the manufacturer. Guide marks for joining the pipe, after 
cutting, must be made on the pipe in accordance with the manufacturer's specification. 

3.02 FABRICATION AND INSTALLATION OF STEEL AND IRON PIPE 

Not used. 

3.03 INSTALLATION FOR PVC PIPE 

A. GENERAL 

All piping shall be installed in accordance with the manufacturer's recommendations. If 
pipe is to be stored for a prolonged period before installation, it shall be covered with an 
opaque material to protect it from the sun's rays. The pipe shall be covered in a manner 
that will prevent excessive heat buildup. 

B. JOINTS 

Schedule 80 PVC pipe shall be installed in conformance with Uniform Plumbing Code 
IAMPO IS 10-90, Installation Standard for PVC Natural Gas Yard Piping. 
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Pipe shail be solvent welded unless otherwise shown on the drawings or required to meet 
the intent of the drawings. After cutting, and before solvent welding, all pipe shall be 
cleaned and any burrs removed. Primer shall be applied to the outside of the pipe end 
and the inside of the fitting to penetrate and soften the bonding surfaces. After priming, 
glue shall be applied to all surfaces to be bonded. Hand pressure shall be applied to joint 
for several seconds to prevent any movement while cement achieves initial set. 

C. PVC SOLVENT CEMENT 

Application temperature shall be 40°F to 110°F. 

D. PVC PRIMER 

Application temperature shall be 40°F to 110°F. 

3.04 INSTALLATION FOR DUCTILE IRON PIPES 

Not used. 

3.05 SUPPORTS AND ANCHORS 

All piping shall be supported and anchored where shown on the drawings. Where not 
specifically detailed, supports shall be of a standard manufactured design of a style, type, and 
duty appropriate to its intended use. Space of supports shall be in accordance with 
ASA B31.1, Section 6, except that additional supports shall be provided ear components and 
equipment in sufficient quantity and type to allow for disassembly of all items and to insure 
that excessive weight is not imposed on the equipment. The following maximum spacing of 
pipe supports was taken from ASA B31.1, Section 6, and is based on a combined bending 
and shear stress of 1,500 psi when pipe is filled with water the pitch of the line is such that 
a sag of 0.1 inch between supports is permissible. 

Nominal 
Pipe 3/4 1 1-1/2 2 2-1/2 3 3-1/2 4 5 6 8 
Size 

Max. 
Span 5 7 9 10 11 12 13 14 16 17 19 
Ft. 

3.06 PIPING PENETRATIONS 

Not used. 

3.07 TESTING 

PVC piping shall be tested as specified herein. All materials required for tests shall be 
furnished by the Contractor. 
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All systems shall be tested to 100 psig and held for 30 minutes. If the pressure has 
dropped more than 5.0 psi during the test period (30 minutes), the pipeline is presumed 
to have failed. All piping must be partially covered with backfill material, where buried, 
except at pipe joints, prior to testing. Testing may be completed in sections to minimize 
disruption of access ways. 

The Engineer must witness all hydrostatic tests for approval. No exceptions shall be 
made. The Contractor shall record the following information for each test: 

1. Location of pipe section tested 
2. Time of start and completion of test 

3. Pressure at start, middle and completion of test 

The above information shall be submitted to the Engineer at the completion of each test. 

3.08 PIPE CODING 

Not used. 
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SECTION 03310 

CONCRETE AND REINFORCING STEEL 

PART 1—GENERAL 

1.01 DESCRIPTION 

This section specifies concrete for footings, slabs, floors, curbs, pipe bedding encasement, 
and reinforcing steel. 

1.02 QUALITY ASSURANCE 

A. QUALITY CONTROL BY CONTRACTOR 

To demonstrate conformance with the specified requirements for cast-in-place concrete, 
the Contractor shall provide the services of an independent testing laboratory which 
complies with the requirements of ASTM E329. 

B. BASIS FOR QUALITY 

Concrete shall conform to the requirements of ACI 301, except as modified. Unless 
specified otherwise, all formwork shall conform to ACI 347. 

C. REFERENCES 

This section contains references to the following documents. They are part of this section 
as specified and modified. In case of conflict between the requirements of the this section 
and those of the listed documents, the requirements of this section shall prevail. 

REFERENCE TITLE 

ACI 211.1-81 Recommended Practice for Selecting Proportions for Normal and 

Heavy Weight Concrete 

ACI 301-84 Specifications for Structural Concrete for Buildings 

ACI 305R-82 Hot Weather Concreting 

ACI 306R-78 Cold Weather Concreting 

ACI 347-78 Concrete Formwork 

ASTM C31 -84 Standard Method of Making and Curing Concrete Test Specimens in 
the Field 

ASTM C33-84 Concrete Aggregates 
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REFERENCE 

ASTM C39-83a 

ASTM C42-84 

ASTM C94-83 

ASTM C136-84 

ASTM C143-78 

ASTM C150-84 

ASTM C172-82 

ASTM C260-77 

ASTM C309-81 

ASTM C494-82 

ASTM E329-77 
(1983) 

ASTM A615-84a 

CRSI-78 

CRSl-80 

TITLE 

Standard Test for Compressive Strength of Cylindrical Concrete 
Specimens 

Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

Ready-Mixed Concrete 

Sieve Analysis of Fine and Coarse Aggregates 

Standard Test for Slump of Portland Cement Concrete 

Portland Cement 

Sampling Fresh Concrete 

Air-Entraining Admixtures for Concrete 

Liquid Membrane-Forming Compounds for Curing Concrete 

Chemical Admixtures for Concrete 

Inspection and Testing Agencies for 
Concrete, Steel and Bituminous Materials as Used in Construction 

Deformed and plain billet-steel bars 
for reinforcement 

Placing Reinforcing Bars 

Manual of Standard Practice 

PART 2-PRODUCTS 

2.01 MATERIALS FOR CONCRETE 

A. CEMENT 

Portland cement shall be ASTM C150, Type II or Type V, low alkali, containing less than 
0.60 percent alkalies. 
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B. AGGREGATES 

1. General 

Except as modified herein, fine and coarse aggregates shall conform to ASTM C33. 
Fine and coarse aggregates shall be nonreactive and shall be washed before use. 

When sources of aggregates are changed, test reports shall be provided for the new 
material. The tests specified shall be performed prior to commencing concrete work. 

2. Fine Aggregate 

Fine aggregate shall be hard, dense, durable particles of either sand or crushed stone 
regularly graded from coarse to fine. 

3. Coarse Aggregate 

Coarse aggregate shall be hard, dense, and durable gravel or crushed rock free from 
injurious amounts of soft and friable particles, alkali, organic matter, and other 
deleterious substances. 

C. ADMIXTURES 

1. General 

Admixtures shall be compatible with the concrete. Calcium chloride or admixtures 
containing calcium chloride are not acceptable. Admixtures shall be used in 
accordance with the manufacturer's recommendations and shall be added separately 
to the concrete mix. 

2. Water Reducing Retarder 

Water reducing retarder shall be ASTM C494, Type D, and shall be Master Builders, 
Pozzolith 300-R; Sika Chemical Corp., Plastiment; or equal. 

3. Air Entraining Agent 

Air entraining agent shall be Master Builders, MB-AE10; W.R. Grace and Co., 
DaraVair; or equal. The air entraining agent added shall produce and entrained air 
content between 3 and 5 percent in accordance with ASTM C260. 

D. WATER 

Water for washing aggregate, for mixing, and for curing shall be free from oil and 
deleterious amounts of acids, alkalies, and organic materials. 
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2.02 MATERIALS FOR REINFORCING STEEL 

A. BAR REINFORCEMENT 

Reinforcing bars, except No. 2 bars, shall be deformed billet-steel conforming to ASTM 
A615, Grade 60, including supplementary requirements. 

B. TIE WIRE 

The wire shall be minimum 16 gage annealed steel conforming to FEDSPEC QQ-E-461H. 

C. BAR SUPPORTS 

Bar Supports shall be located and placed in accordance with CRSI standards. Concrete 
block supports shall be provided for footings and slabs. Standard steel supports shall be 
provided for other work. 

2.03 CONCRETE CHARACTERISTICS 

A. MIX PROPORTIONING 

Concrete shall be normal weight concrete composed of specified cement, admixtures, 
aggregates, and water proportioned and mixed to produce a workable, strong, dense, and 
impermeable concrete. 

Concrete shall be provided in accordance with the following: 
Minimum 

Maximum Min. Cement Maximum Maximum 28-day 
Class Coarse Content Water/Cement Slump Compressive 

of Aggregate sacks/cu.yd. Ratio by in Strength 
Concrete Size, inch Concrete Weiqht inches psi 

B 1-1/2 5.25 0.5 4 4,000 
C 3/4 5.25 0.5 4-1/2 4,000 
D 2 3.25 0.7 6 2,000 

B. USE 

Concrete shall be provided by class for the corresponding use listed as follows: 

Class of 

Type of Use Concrete 

Concrete greater than 12 inches thick. B 

Concrete 12 inches thick or less. C 

Pipe bedding and concrete fill. D 
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2.04 BONDING COMPOUNDS 

Epoxy resin bonding compounds shall be used for wet areas and shall be Adhesive 
Engineering, Concresive Nos. 1001,1001-LPL or 1180 as applicable; Sika Chemical 
Corporation, Sikastix 350, 370, or 390 as applicable; or equal. Nonepoxy bonding 
compounds shall be used for dry area and shall be Burke Concrete Accessories, Inc., 
Standard Dry Wall Products, Inc., Acryl 60; Thorobond; or equal. Bonding compounds 
shall be applied in accordance with the manufacturer's instructions. 

2.05 CURING AND SEALING COMPOUNDS 

Curing and sealing compound shall be Master Builders, Masterseal; W.R. Grace and 
Co., Horn Clearseal; or equal; conforming to ASTM C309. Curing compounds shall 
be applied in accordance with the manufacturer's instructions. 

2.06 PRODUCT DATA 

The following information shall be provided: 

A. TEST REPORTS 

Three copies of reports from the concrete supplier shall be provided certifying that 
ail concrete materials comply with the specifications and all test requirements. 

B. READY-MIXED CONCRETE TRUCK DELIVERY TICKETS 

Each load of ready-mixed concrete delivered to the job site shall be accompanied 
by a delivery ticket showing the information listed in ASTM C94, Section 15. 

PART 3-EXECUTION 

3.01 GENERAL 

Construction of cast-in-place concrete shall be in accordance with the pertinent 
recommendations contained in ACI Manual of Concrete Practice of 300 Group. 

3.02 CONCRETE 

Concrete shall be truck-mixed, ready-mixed concrete conforming to the applicable 
portions of ASTM C94. Materials shall be proportioned by weighing. The Contractor 
shall be responsible for producing concrete of the specified characteristics. 

Concrete shall be delivered to the site of work, and discharge shall be completed 
within 1-1/2 hours after introduction of the water to the mixture. 
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3.03 FABRICATION OF REINFORCING STEEL 

Reinforcing steel shall not be bent or straightened in a manner which will injure the 
material. Bars with kinks or with bends not shown shall not be used. Heating or 
welding bars shall be performed in accordance with AWS D1.4. Bars shall not be 
welded at the bend. Tack welding of the cross bars is not acceptable. 

3.04 PLACEMENT OF REINFORCING STEEL 

Reinforcing steel shall be placed in accordance with CRSI standards. 

Reinforcing steel shall be positioned accurately and secured against displacement by 
using annealed iron wire or clips at intersections and shall be supported by concrete 
or metal chairs, spacers or metal hangers. Steel rods and pegs may be used to 
support reinforcing steel on rock foundations. Reinforcing steel shall be placed in 
such a manner as to not damage waterproofing membrane or plastic lining which have 
been previously applied or constructed. Reinforcing steel shall be bent or slightly 
relocated where necessary to clear waterstop. Reinforcing steel shall not be placed 
on fresh concrete or forced into fresh concrete. 

Positioning support of embedded items shall not be welded to the reinforcement. 
Additional reinforcement may be provided for this purpose. 

3.05 CONVEYING AND PLACING CONCRETE 

A. CONVEYING CONCRETE 

Concrete shall be conveyed from the mixer to the forms in accordance with ACI 
301, Chapter 8. Concrete which has segregated in conveying shall be removed 
from the site of the work. 

B. PLACING CONCRETE 

1. General 

Concrete shall be placed in accordance with ACI 301, Chapter 8, and ACI 304, 
Chapter 6. Pumped concrete shall be the class and consistency specified in 
Paragraph 03301-2.02. 

2. Placing Concrete in Hot Weather 

In hot weather, concrete shall be placed in accordance with ACI 305R. 

3. Placing Concrete in Cold Weather 

In cold weather, concrete shall be placed in accordance with ACI 306R. 
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3.06 CONCRETE FORMWORK 

Formwork shall be installed in accordance with ACI 347. 

3.07 CURING AND SEALING 

Concrete shall be kept wet continuously for a minimum of 10 days after placement. 
Absorptive mats or fabric may be used to retain moisture during the curing period. 
Repairs or treatment of concrete surfaces shall be coordinated so that interruption of 
the curing will not be necessary. Concrete surface temperature shall be maintained 
between 50 degrees F and 80 degrees F for at least five days. 

After 48 hours of water cure, and except as specified below, concrete curing may be 
completed using a membrane curing compound. Curing compound shall not be used 
on concrete surfaces to be coated, waterproofed, or moistureproofed. 

3.08 PROTECTION 

Concrete shall be protected from injurious action by sun, rain, flowing water, frost, and 
mechanical injury. 

3.09 INSERTS AND EMBEDMENTS 

A. INSERTS 

Where pipes, castings, or conduits are to pass through structures, the Contractor 
shall place such pipes or castings in the forms before placing the concrete, or he 
may provide openings in the concrete for subsequent insertion of such pipes, 
castings, or conduits. Such openings shall be provided with waterstops and V-
Shaped construction joint and shall have a slight flare to facilitate grouting and 
permit the escape of entrained air during grouting. 

B. EMBEDMENTS 

Gate frames, gate thimbles, special castings, channels or other miscellaneous 
metal parts that are to be embedded in the concrete shall be set and secured in 
the forms prior to concrete placement. Unless otherwise specified, anchor bolts 
and inserts shall be embedded in concrete as shown. The Contractor shall 
provide inserts, anchors, or other bolts necessary for the attachment of piping, 
valves, metal parts, and equipment. Operators or sleeves for conduit, and other 
embedments, and to align accurately with equipment. 

3.10 FORMED SURFACE FINISHES 

A. REPAIR OF SURFACE DEFECTS 

Surface defects, including tie holes, minor honeycombing or otherwise defective 
concrete shall be repaired in accordance with ACI 301, Chapter 9. Areas to be 
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patched shall be cleaned. Patches on exposed surfaces shall be finished to match 
the adjoining surfaces after they have set. Patches shall be cured as specified for 
the concrete. 

3.11 SLAB FINISHES 

A. GENERAL 

Where finish is not specified, floor slabs shall receive steel troweling. Dry cement 
shall not be used on new concrete surfaces to absorb excess moisture. Edges 
shall be rounded to a radius of 1/2 inch. Joints shall be grooved to a radius and 
depth of 1/4 inch each. 

B. FLOAT FINISH 

Float finish shall conform to ACI 301, Section 11.7.2. Floating shall be performed 
with a hand or power-driven float. Floating of any one area shall be the minimum 
necessary to produce the finish specified. Floating shall compact and smooth the 
surface and close any cracks and checking of surfaces. Float finish shall be 
applied to surfaces of channel and tank bottom slabs and to footings. 

C. STEEL TROWEL FINISH 

Steel trowel finish shall conform to ACI 301, Section 11.7.3. Immediately after final 
troweling, the surface shall be cured and protected as specified in Paragraphs 
03301-3.04 and 03301-3.05. Steel trowel finish shall be provided on floors unless 
specified otherwise. 

D. BROOMED FINISH 

Broomed finish shall conform to ACI 301, Section 11.7.4. Broomed finish shall be 
provided for walks, tops of walls, slabs on grade exposed to atmosphere, and 
where otherwise specified. 

3.12 CLEANUP 

Upon completion of the work and prior to final inspection, the Contractor shall clean 
all concrete surfaces, except outside sidewalks or paved areas and those having 
curing and sealing compound. Concrete cleanup slurry/water shall not be discharged 
to the storm drains or sewer. 
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SECTION 11210 
REGENERATIVE BLOWERS 

PART 1-GENERAL 

1.01 DESCRIPTION 

This section specifies regenerative blowers designed for continuous operation. 

1.02 SUBMITTALS 

The Contractor shall submit manufacturer's standard catalog data, motor data, certified 
performance curves, operation and maintenance information, and installation certification for 
each regenerative blower. 

1.03 DELIVERY AND STORAGE 

The Contractor shall be responsible for proper packaging and protection of materials to 
prevent damage during shipping, handling, and storage. 

PART 2-MATERIALS 

2.01 ACCEPTABLE PRODUCTS 

Regenerative blower shall be EG&G Rotron EN-12 or approved equal. Operating conditions 
shall be as indicated on the drawings. 

2.02 MATERIALS 

Component Material 

Housing Aluminum 
Impeller Aluminum 
Manifold Aluminum 
Flanges Cast Iron 
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PART 3-EXECUTION 

3.01 INSTALLATION 

The blower shall be aligned, connected, and installed at the locations specified in the 
drawings and in accordance with the manufacturer's recommendations. 

3.02 FIELD TESTING 

After the completion of installation, each pumping unit shall be field tested to demonstrate 
compliance with the performance requirements as specified. Testing procedures shall 
duplicate as nearly as possible the conditions of operation and shall be selected to 
demonstrate that the equipment is operational and free from damage. Each control device, 
item of mechanical, electrical, and instrumentation equipment, and control circuits shall be 
considered in the testing procedures to demonstrate that the equipment has been properly 
services, aligned, connected, calibrated, and adjusted prior to operation. 
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SECTION 11215 
POSITIVE DISPLACEMENT BLOWERS 

PART 1-GENERAL 

1.01 DESCRIPTION 

This section specifies positive displacement blowers designed for continuous operation. 

1.02 SUBMITTALS 

The Contractor shall submit manufacturer's standard catalog data, motor data, certified 
performance curves, operation and maintenance information, and installation certification for 
each positive displacement blower. 

1.03 DELIVERY AND STORAGE 

The Contractor shall be responsible for proper packaging and protection of materials to 
prevent damage during shipping, handling, and storage. 

PART 2-MATERIALS 

Positive displacement blowers shall be a Roots 32 or approved equal. Operating conditions 
shall be as indicated on the drawings. 

PART 3-EXECUTION 

3.01 INSTALLATION 

The blower shall be aligned, connected, and installed at the locations specified in the 
drawings and in accordance with the manufacturer's recommendations. 

3.02 FIELD TESTING 

After the completion of installation, each pumping unit shall be field tested to demonstrate 
compliance with the performance requirements as specified. Testing procedures shall 
duplicate as nearly as possible the conditions of operation and shall be selected to 
demonstrate that the equipment is operational and free from damage. Each control device, 
item of mechanical, electrical, and instrumentation equipment, and control circuits shall be 
considered in the testing procedures to demonstrate that the equipment has been properly 
services, aligned, connected, calibrated, and adjusted prior to operation. 
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SECTION 15095 
VALVES AND PIPING APPURTENANCES 

PART 1-GENERAL 

1.01 DESCRIPTION 

This section specifies isolation values, check valves, throttling valves, meters, and gauges 
for drainage lines. 

1.02 SUBMITTALS 

Submit manufacturer's data or catalog information for each valve, meter, and gauge 
specified in this section. 

PART 2-PRODUCTS 

2.01 VALVES 

A. BUTTERFLY VALVES 

PVC-PP butterfly valve, Asahi/America, #1101050 or equal. 

B. BALL VALVES 

PVC ball valves, Asahi/America, #1005010, 1006025, and 1006030, or equal. 
Ball valves shall be manufactured by Jamesbury, Worcester, Jenkins or equal. 

C. SAMPLE TAP/UNIVERSAL STOPCOCK 

PVC, Harrington, #LC1002ST, or equal. 

2.02 AIR FLOW METERS 

Air flow meters shall be Dwyer 2000 Series Magnahelic differential pressure gauge used 
with pitot tube. Pressure gauges shall be fitted with a faceplate reading in cfm (ff/min). 

2.03 VACUUM/PRESSURE GAUGES 

Vacuum gauges shall be Dwyer Magnahelic Series 2000; die cast aluminum housing with 
Ve-inch NPT high and low pressure taps. Accuracy shall be plus or minus 2% of full scale 
throughout range at 70°F. 
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2.04 BACKFLOW PREVENTERS 

Not used. 

2.05 AIR/VACUUM RELEASE VALVES 

Air/vacuum release valves shall be designed to automatically release large amounts of air 
during continuous operation. 

Acceptable manufacturer is Harrington or equal. 

2.06 ELECTRICAL ACTUATORS 

For butterfly valve. 

Asahi, Electric-Series 92 Chief, or equal. 

PART 3-EXECUTION 

3.01 INSTALLATION 

All valves, flow meters, and gauges shall be installed in accordance with the 
manufacturer's recommendations and according to accepted water works practice. Valves 
shall be installed in all cases so that handles clear all obstructions when moved from full-
open to full-closed position. All gauges shall be installed in full view of the observer and 
clear of all destructions. 

3.02 FIELD TESTING 

Testing of all valves shall be in accordance with Section 02450, Air and Vapor Piping. 
Failure of a test due to improperly installed or defective valve shall necessitate 
replacement of that item and retesting at the Contractor's expense. 

15095-2 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

— -— • 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

SECTION 16010 
ELECTRICAL 

PART 1-GENERAL 

1.01 DESCRIPTION OF WORK 

A. Service tools, equipment, etc., which are required for the complete installation of all 
electrical work, as indicated on the drawings and specified herein. Electrical work 
indicated on the drawings and/or specifications covering other trades shall conform to 
Division 16 of these specifications. 

B. Work or equipment not indicated or specified, which is necessary for the complete and 
proper operation of the electrical systems, shall be accomplished without additional 
cost to the Owner. 

C. Furnish all labor and materials required for electrical service and control connections 
to all the various items of equipment requiring electric or wiring service throughout the 
project. Coordinate with other trades for the installation of required connections and 
service. 

1.02 REFERENCES 

A. REGULATORY AGENCIES 

Installation, materials, equipment and workmanship shall conform to the applicable 
provisions of the National Electrical Code (NEC), the National Electrical Safety Code 
(NESC), Occupational Safety and Health Act (OSHA), all national codes, ordinances 
and regulations governing the particular class of work involved and the terms and 
conditions of the electrical utility and other authorities having lawful jurisdiction 
pertaining to the work required. All modifications required by these codes, rules, 
regulations and authorities shall be made by the Contractor without additional charge 
to the Government. This Contractor shall secure all permits and licenses required for 
his work and shall pay all fees in connection with such permits and licenses. 

B. UNDERWRITER'S LABORATORIES (UL) 

All materials, appliances, equipment, or devices shall conform to the applicable 
standards of Underwriter's Laboratories, Inc. where such standards have been 
established. 

C. STANDARDS 

The following specifications and standards shall form a part of these specifications: 

16010-1 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

National Fire Protection Association Standards 
National Electrical Code (Current Ed), NFPA 70 (NEC) 
Life Safety Code (Current Ed), NFPA 101 
NFPA 72-A 
Occupational Safety and Health Act (OSHA) 
National Electrical Safety Code (NESC) 
Underwriter's Laboratories, Inc. (Standards) 
American National Standards Institute (ANSI) 
American Society of Testing and Materials (ASTM) 
Institute of Electrical and Electronic Engineers (IEEE) 
Insulated Power Cable Engineer's Association (IPECA) 
National Electrical Manufacturer's Association (NEMA) 

1.03 SUBMITTALS 

A. The Contractor shall submit manufacturer's standard catalog data for all pumps, 
disconnect switches, seal-offs, and explosion-proof junction boxes. 

B. Also, the Contractor shall submit a current electrician's license. 

1.04 DRAWINGS 

A. The drawings show the general arrangement of all conduit, outlets, equipment, etc. 
and shall be followed as closely as actual building construction and the work of other 
trades will permit. Because of the small scale of the electrical drawings, it is not 
possible to indicate all offsets, fittings and accessories which may be required. The 
Contractor shall investigate the structural and finish conditions affecting the work and 
shall arrange his work accordingly, providing such fittings, elbow, pullboxes, and 
accessories as may be required to meet such conditions. 

B. The Contractor shall verify the dimensions governing the electrical work at the 
building. No extra compensation shall be claimed or allowed because of differences 
between actual dimensions and those indicated on the drawings. 

C. Drawings and specifications shall be considered as complimentary. Work or materials 
called for by one and not mentioned in the other shall be provided as though treated 
by both. 

D. In the case of conflict between drawings and specifications, the specifications shall 
govern. 

E. Any question as to the intent of the drawings or specifications shall be referred to the 
Engineer, whose decision shall be final and conclusive. 
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F. Should the Contractor observe any conflict or variation in the plans and specifications, 
he shall notify the Engineer in writing not later than ten (10) days prior to bid opening. 
Failure to clarify such variations will result in the Contractor bearing all costs arising 
from electrical work necessary to resolve the conflict or variation. 

G. Utility Service: The Government will provide utilities (electricity, gas and water) for the 
performance of this contract. Contractor will be responsible for connecting to existing 
Government outlets. Contractor shall conserve utilities wherever possible. 

1.05 AS-BUILT DRAWINGS 

During progress of the work, the Contractor shall maintain an accurate record of the 
installation of the system, locating each outlet, and note all circuiting deviations from the 
contract drawings. Upon completion of the installation, the Contractor shall transfer all 
record data to a single neat and legible set of blue line prints of the original drawings. 

1.06 SITE VISIT 

The Contractor shall visit the site prior to bidding and satisfy himself as to the conditions 
under which the systems are to be installed. No subsequent allowance shall be made in 
his behalf for failure to make such a visit. 

1.07 FIELD MEASUREMENTS 

The Contractor shall verify the dimensions covering the work. No extra compensation 
shall be claimed or allowed due to differences between actual dimensions and those 
indicated on the drawings. No waiver of responsibility for defective work shall be claimed 
or allowed due to failure to report unfavorable work conditions affecting the work. 

1.08 PERFORMANCE TESTS 

A. Thoroughly test all circuits for proper operating condition and freedom from grounds 
and short circuits before acceptance is requested. All equipment, appliances and 
devices shall be operated under load conditions. 

B. After the interior wiring system installation is complete, and at such time as the 
Engineer may direct, conduct operating tests for approval. When requested, test all 
the wire, cable, devices, and equipment after installation, to assure that all material 
continues to possess all the original characteristics as required by governing codes 
and standards listed in these specifications. 

C. Perform such other tests as required by other sections of these specifications or as 
requested to prove acceptability. 
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D. Furnish all instruments and labor for testing. 

1.09 REMODELING WORK 

Not used. 

1.10 MISCELLANEOUS ITEMS 

Miscellaneous items not covered in these specifications shall be as indicated on the 
drawings; installed and connected in the proper manner and as recommended by the 
manufacturer. 

1.11 STANDARDS OF MATERIAL AND WORKMANSHIP 

All material shall be new and shall bear the label of the Underwriter's Laboratories, Inc., 
or be listed under re-examination service. All material shall be of the best grade and 
latest pattern of manufacture as specified. All work shall be performed in a neat, 
workmanlike manner and shall present a neat mechanical appearance when completed. 

PART 2-PRODUCTS 

2.01 EQUIPMENT REQUIREMENTS 

The electrical requirements for equipment specified or indicated on the drawings are 
based on information available at the time of design. If equipment furnished for 
installation has electrical requirements other than indicated on the electrical drawings, the 
Contractor shall make all adjustments to wire and conduit size, controls, overcurrent 
protection and installation as required to accommodate the equipment supplied, without 
additional change to the Government. 

2.02 MATERIALS 

A. All similar materials and equipment shall be the product of the same manufacturer. 

B. Where no specific material, apparatus or appliance is mentioned, any first-class 
product made by a reputable manufacturer may be used, providing it conforms to the 
contract requirements and meets the approval of the contracting officer. 

C. Materials and equipment shall be the standard products of manufacturers regularly 
engaged in the productions of such material and shall be the manufacturer's current 
and standard design. 

D. Altitude: Equipment affected by altitude shall perform satisfactorily for the function 
intended at the altitude of the project site. 
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2.03 CHANGES 

No changes shall be made in the electrical work as shown and herein specified, unless 
such changes are authorized in writing by the Engineer and such authorization shall 
contain a statement covering the amount of the charges involved in the change. 

2.04 SUBSTITUTIONS 

Substitutions may be authorized only upon written approval from the Engineer. Where 
materials are proposed to be substituted in lieu of the items specified, substitutions shall 
be equal in quality, workmanship and design. The burden of proof of equality of materials 
shall be placed upon the Contractor. Samples of all materials proposed for substitution 
shall be submitted to the Engineer, when requested, for approval. 

2.05 SHOP DRAWINGS 

A. Shop drawings shall be furnished for all equipment and materials. They shall be 
furnished by the Contractor. Where equipment will be furnished "as specified," a 
statement to that effect is sufficient. Where substitutions are proposed, complete data 
must be furnished showing performance, quality, and dimensions. 

B. The Contractor shall submit to the Engineer a complete descriptive and technical data 
list for all items of material furnished under this contract. Complete outlines, 
dimensions, electrical services, control diagrams, electrical characteristics of special 
nature, or critical to the installation and pertinent data required for installation shall be 
shown. Failure to submit this information can be the basis for disapproval. 

C. All descriptive and technical data and shop drawings shall bear signed certification that 
they have been carefully examined and found to be correct with respect to dimension, 
space availability, non-interference with other trades and that the equipment complies 
with all the requirements of these specifications. 

D. After receiving approval on the make and the type of materials, the Contractor shall 
order such materials in sufficient time to prevent any delay or changes on the job. 

PART 3-EXECUTION 

3.01 GENERAL 

Fabrication, erection and installation of the complete electrical system shall be done in a 
first class workmanlike manner by qualified personnel experienced in such work and shall 
proceed in an orderly manner so as not to hold up the progress of the project. This shall 
check all areas and surfaces where electrical equipment material is to be installed, 
removed or relocated and report any unsatisfactory conditions before starting work. 

16010-5 



A N N DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Commencement of work signifies this Contractor's acceptance or existing conditions. In 
the acceptance or rejection of the finished installation, no allowance will be made for lack 
of skill on the part of workmen. 

3.02 EQUIPMENT 

A. Equipment and materials furnished by the Contractor shall fit the spaces allocated for 
them. Should the equipment which the Contractor proposes to install require space 
conditions other than indicated on the drawings, it shall be the Contractor's 
responsibility to reconcile the available space with the equipment and make any 
changes required to accommodate the equipment. All required changes shall be 
made at the Contractor's expense. 

B. All equipment shall be installed in accordance with the manufacturer's 
recommendations. 

3.03 COORDINATION 

The electrical plans, if shown, are diagrammatic, but shall be followed as closely as actual 
construction and the work of other trades will allow. Such minor changes as are 
necessary to make the electrical work conform to the work of other trades and to the 
building shall be made without cost to the Owner. 

3.04 CIRCUITS AND FEEDERS 

Circuits and feeders shall be as shown and no deviations from the indicated outlet-circuit 
grouping will be permitted, except by approval of the Engineer. 

3.05 CONDUITS 

The plans do not give exact details as to the elevations of conduits, exact locations, etc., 
and do not show all off-sets, bends, junction boxes and other installation details. The 
Contractor shall carefully lay out his work at the site to conform to details of installation. 

3.06 LOCATION OF EQUIPMENT AND OUTLETS 

The approximate locations of power outlets, etc., are indicated on the drawings; however, 
they are not intended to give complete and exact information. Determine the exact 
location after thoroughly examining the general building plans and by actual 
measurements during construction, subject to the approval of the Engineer. 
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3.07 IDENTIFICATION AND SIGNS 

Mark each individual motor controller, disconnect switch, transformer and remote control 
device to identify each item with its respective service. Marking may be stenciled on the 
enclosure or adjacent surface in utility areas. Provide nameplates in finished areas. 

3.08 PROTECTION OF MATERIALS AND EQUIPMENT 

A. This Contractor shall be responsible for the protection of all materials and equipment 
under this section of the work, whether incorporated into the building or note. 

B. The Contractor shall provide protection for all work done where necessary and will be 
responsible for all damage done to property during the construction. The above 
protection shall be maintained while the work is in progress. In no case shall dirt, grit, 
etc. be ground into the floor finish or coverings. 

C. The Contractor shall provide space for storage of materials and equipment at ground 
level. 

3.09 CUTTING AND REPAIRING 

Cutting and repairing shall be the responsibility of the Contractor. Coordinate to prevent 
unnecessary cutting and repairing. Lay out and locate equipment, openings and chases. 
Install sleeves, inserts, and supports. 

3.10 WARRANTY 

All equipment and workmanship to be furnished under this contract shall be guaranteed 
for a period of one year from the date of final acceptance thereof against defective 
materials, design and workmanship. Upon receipt of notice from the Engineer or failure 
of any part of the guaranteed equipment during the guarantee period, the affected part or 
parts shall be replaced promptly with new parts by and at the expense of the Contractor. 
The labor incident to the installation of these replacements shall be furnished by the 
Contractor. 

3.11 PRODUCT HANDLING 

Use all means necessary to protect electrical materials and equipment before, during and 
after installation and to protect the installed work of other trades. In the event of damage, 
immediately make all repairs and replacements necessary to the approval of the Engineer 
and at no extra cost to the Government. 

16010-7 
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1. INTRODUCTION 

Daniel B. Stephens & Associates, Inc. (DBS&A) was contracted by ENRON Operations 

Corporation, Houston, Texas, to design and install a system to remediate hydrocarbon 

contamination identified in both soil and ground water in the vicinity of the oil/water separator and 

the former liquid waste disposal pit (collectively OWS/DP) at its Hobbs Natural Gas Processing 

Plant. This work is being performed under directive from the New Mexico Oil Conservation 

Division (OCD) and in accordance with Sections VI.A, VLB, and VII of the OCD Guidelines for 

Remediation of Leaks, Spills and Releases (1993). 

Remediation of contaminated soil will be accomplished by soil vapor extraction (SVE) and 

enhanced in situ bioremediation. Contaminated ground water will be remediated by enhanced 

biodegradation facilitated by air sparging below the water table. These remedial technologies will 

constitute an integrated sparge and vent system that will focus on physical extraction of 

contaminants during the initial period of remediation and in situ biodegradation of contaminants 

near the completion of remediation. 

This remedial design report is divided into 6 sections, of which this introduction is the first. 

Section 2 provides the site background, including the local hydrogeology and a brief summary of 

previous investigations. The distribution of contaminants at the site, including the volume and an 

estimate of the contaminant mass, is provided in Section 3. Justification and rationale for the 

selection of remedial technologies is presented in Section 4. Section 5 presents design 

considerations and the proposed remedial design. Finally, Section 6 summarizes system 

operation and maintenance (O&M) requirements and system performance and evaluation 

monitoring requirements. 
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2. SITE BACKGROUND 

The ENRON Hobbs Natural Gas Processing Plant is located approximately 8 miles west of 

Hobbs, New Mexico along State Highway 62 (Figure 1). In the past, the plant wastewater was 

discharged to the OWS/DP. Historical photographs indicate that excess wastewater was stored 

at two evaporation ponds next to the OWS/DP. A skimmer pond directly south of the evaporation 

ponds was used to remove petroleum hydrocarbons. Apparently, these operations resulted in 

petroleum hydrocarbons entering the subsurface. A comprehensive discussion of site conditions 

is provided in the Supplemental Environmental Investigation [SEI] Report (DBS&A, 1994). 

2.1 Site Hydrogeology 

The site is underlain by unconsolidated and consolidated sand, silt, and clay deposits, that 

regionally comprise the Pliocene Ogallala Formation. The Ogallala Formation is the major 

freshwater-bearing formation in southeastern New Mexico. Locally, the base of the Ogallala 

Formation is approximately 170 feet below ground surface (bgs) based on the available driller's 

logs for the site water supply wells. The depth to ground-water near the OWS/DP is 

approximately 44 feet bgs based on January 1994 measurements by DBS&A (1994). Therefore, 

the saturated thickness of the Ogallala aquifer is approximately 125 feet at the site. 

The Ogallala Formation near Hobbs, New Mexico is often capped by a layer of well hardened 

caliche which grades into underlying fine-grained sands (Nicholson and Clebsch, 1961). Strongly 

cemented sand units encountered at approximately 20 feet beneath the site are thought to mark 

the transition from alluvium into the Ogallala Formation. Nicholson and Clebsch (1961) have 

described the Ogallala Formation as chiefly a calcareous, unconsolidated sand that contains 

some clay, silt, gravel, and beds of well consolidated sandstone. 

The information gathered from soil borings installed by previous investigators (Figure 2) (DBS&A, 

1994; IT Corporation, 1993; Metric Corporation, 1991) is consistent with the above lithologic 

description. As determined during the SEI (DBS&A, 1994), the lithology under the site is as 

follows: 

4150\REM-DSGN.894\RD-RPT.O94 2 
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• From the ground surface to a depth of approximately 15 to 25 feet bgs, a white to pale 

brown calcareous sandy silt with highly calcareous clayey lenses is encountered. The 

sandy silt grades into pink to light brown silty sand and fine sands that contain numerous 

strongly cemented layers of sandstone. 

• At depths of approximately 25 to 35 feet bgs, a light brown to reddish-brown, clean, mostly 

unconsolidated, well sorted sand with fewer and thinner cemented layers is present. 

• From approximately 35 to 45 feet bgs, a light brown to reddish-brown, clean, 

unconsolidated, well sorted sand with infrequent cemented layers is present. 

Geologic cross sections depicting the site stratigraphy are presented in Figures 3 and 4. The 

locations of the cross sections are shown on Figure 2. 

A map of regional water table elevations (DBS&A, 1989) is provided in Figure 5. Water levels 

measured in the monitor wells during the SEI (DBS&A, 1994) confirm that the ground-water flow 

is toward the southeast (Figure 6); however, the on-site direction of ground-water flow appears 

to be approximately 25 degrees south of the regional flow direction. The discrepancy in flow 

direction may result from the scale of the investigation area along with heterogeneities in geology 

that affect the local flow direction. 

The local hydraulic gradient decreases in the direction of flow from approximately 0.008 ft/ft near 

the oil/water separator to 0.003 ft/ft beneath the Buffalo Wallow (Figure 6). The change in 

gradient is likely the result of increasing hydraulic conductivity toward the southeast. Hydraulic 

testing conducted by IT Corporation (1993) indicated that the upper Ogallala Aquifer is moderately 

permeable with hydraulic conductivity values on the order of 10"3 cm/sec. This value is consistent 

with published values for fine sands (Freeze and Cherry, 1979). 

2.2 Previous Investigations 

Previous hydrogeologic investigations identified impacts to soil and ground water underlying the 

OWS/DP area (Metric Corporation, 1991; IT Corporation, 1993). The first hydrogeologic 

4150\REM-DSGN.894\RD-RPT.O94 5 
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investigation at the site was performed by Metric Corporation in 1991. Metric advanced a total 

of 23 borings (BH-1 through BH-23) and installed 3 monitor wells (MW-1 through MW-3) to 

investigate subsurface conditions throughout the plant area. Approximately 16 of their borings 

were located in the area surrounding the former waste pit (Figure 2). Soil samples collected 

during drilling were analyzed for total petroleum hydrocarbons (TPH) and benzene, toluene, 

ethylbenzene, and xylene (BTEX). New Mexico Oil Conservation Division regulatory guidelines 

(OCD, 1993) for these compounds were exceeded only in BH-18, which is located at the 

approximate center of the former liquid waste disposal pit. 

Metric also analyzed soils and ground-water samples collected from monitor wells MW-1, MW-2, 

and MW-3 for purgeable halocarbons and the 0-, F-, and M- series of the toxic characteristic 

leaching procedure (TCLP). For each sample, the analyses indicated that purgeable halocarbons 

were below detectable concentrations, and the TCLPs for organic and inorganic constituents 

yielded concentrations that were below regulatory standards. 

In 1992 IT Corporation conducted an investigation of the area immediately surrounding the former 

disposal pit (IT Corporation, 1993). They found stained soils and hydrocarbon vapors in borings 

MW-4, MW-6, B-8, B-9, B-10, and VEW-2. TPH and BTEX results for soils and ground water 

indicated that the area close to the former pit contained organic concentrations above regulatory 

guidelines for soil. In addition to their drilling program, IT conducted two pilot SVE tests and 

performed tests to determine the hydraulic properties of the upper portion of the aquifer. 

Although these first two investigations identified the existence of soil and ground-water 

contamination near the former pit, the full horizontal extents of soil and ground-water 

contamination resulting from prior releases within the OWS/DP area were not defined until 1994 

when DBS&A conducted an SEI (DBS&A, 1994). The DBS&A investigation included the following 

work: 

• Ground-water samples were collected and analyzed from five existing monitor wells 

and one plant supply well. 

4150\REM-DSGN.894\RD-RPT.O94 10 
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• Ten temporary drive point wells were drilled and installed for acquisition of additional 

ground-water samples. 

• Seven soil borings were drilled to determine the extent of impacted soils. 

• One upgradient monitor well was installed and sampled to establish background water 

quality. 

• The location of new borings were surveyed and the current ground-water flow direction 

determined. 

• A comprehensive summary of soil and ground-water analytical data was compiled and 

presented. 

The results of the SEI are the foundation for part of the contaminant distribution discussion 

provided in Section 3. 

A comprehensive summary of soil analytical results from all three of the above investigations is 

provided in Appendix A (Table A-1). Likewise, Tables A-2 and A-3 in Appendix A provide a 

summary of ground-water analytical results for organic and inorganic constituents, respectively. 

At the same time DBS&A was conducting the SEI, Geoscience Consultants Limited (GCL), under 

contract to GPM Gas Corporation, installed monitor well MW-8 in order to establish the 

downgradient extent of ground-water contamination. 

On March 29, 1994, ENRON and DBS&A met with the OCD to discuss remediation options for 

the site. At that time, OCD requested that monitor wells MW-1 through MW-8 be resampled to 

complete the background water quality database. These wells were resampled by DBS&A on 

May 14 through 21, 1994. A summary of analytical results from this sampling event is provided 

in Tables A-4a and A-4b. 

4150\REM-DSGN.894\RD-RPT.O94 11 
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3. DISTRIBUTION OF CONTAMINANTS 

Soil and ground-water contamination at the ENRON-Hobbs Natural Gas Processing Plant is 

centered about the OWS/DP. The primary contaminants of concern are BTEX and gasoline-range 

TPH released to the subsurface near the OWS/DP. High molecular weight organic compounds 

such as chlorinated solvents and aliphatic hydrocarbons heavier than C 2 0 have not been detected 

in the ground-water samples analyzed during any of the previous investigations. The 

contaminants of concern at the site, while not derived from gasoline, are those contained in 

gasoline. 

OCD has set regulatory guidelines for the actionable concentrations of TPH and BTEX 

compounds in soil. For soil, the regulatory guideline for TPH is 100 ppm and for total BTEX it is 

50 ppm. Field photoionization detector (PID) measurements of 100 ppm or greater can also be 

used to determine actionable soils (New Mexico OCD, 1993). 

Actionable contamination in ground water is defined as any concentration that exceeds standards 

set forth in Section 3-103 of the New Mexico Water Quality Control Commission (NMWQCC) 

Regulations. The NMWQCC ground-water standards for BTEX and inorganics are listed in 

Tables A-2 and A-3; the standards for benzo(a)pyrene, naphthalene, and monomethyl-

naphthalenes are listed in Table A-4b. Neither OCD nor the NMWQCC has provided guidelines 

for the maximum allowable concentration of TPH in ground water. 

The following sections provide an accounting of the distribution of hydrocarbons in the subsurface 

soils and ground water. In addition, a discussion of secondary inorganic standards that are 

exceeded is provided. 

3.1 Soil Contamination 

Based on the field observations and analytical chemistry results from borings drilled during the 

previous investigations, it appears that the lateral extent of actionable hydrocarbon contamination 

415Q\REM-DSGN.894\RD-RPT.094 12 
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is limited to a roughly circular area, on the order of 200 feet in diameter, centered between the 

current oil/water separator and the former waste pit. Figures 7a through 7d provide the estimated 

extent of actionable soil contamination in the vicinity of the OWS/DP over the intervals 0 to 10, 

10 to 20, 20 to 30, and 30 to 40 feet bgs, respectively. The areas of contamination depicted in 

Figures 7a through 7d are based on the OCD regulatory guidelines of 100 mg/kg for TPH and/or 

100 ppmv measured in soil headspace. 

Near the OWS/DP, soils are impacted from approximately land surface to the water table. The 

vertical extent of impacts in soil decreases non-uniformly as one moves away from the source 

area. It appears that hydrocarbons have spread laterally through the soil profile along preferential 

pathways due to local heterogeneities. Cross-sectional profiles of actionable soils are given in 

Figure 8 (Figure 2 shows the locations of the cross sections). 

DBS&A estimated the volume of contaminated soil and the mass of contaminants by graphically 

integrating the areas of TPH contamination for the depth intervals depicted in Figures 7a 

through 7d. Once the areal extent of contamination for each depth interval was established, the 

contaminated soil volume was obtained by multiplying the contaminated area by the 10-foot 

vertical thickness of each depth interval. No attempt was made to contour TPH concentrations 

within each layer for the purpose of integrating the contaminant mass, as the bulk of the data was 

obtained by the field headspace method, which is not quantitative. To estimate the mass of 

contaminants, the geometric mean TPH concentration was determined from laboratory analyses 

for samples collected from each respective layer. Once the mean TPH concentration was 

obtained, the mass of contaminants in a given layer was estimated by multiplying that mean TPH 

concentration by the assumed field bulk density of the soil and by the volume of contaminated 

soil. A summary of contaminant volumes and masses is provided in Table 1. 

The total estimated mass of soil contaminants listed in Table 1, 54,888 kg, appears to be a 

reasonable value. Converted to gallons of fluid with a density of 6 lb/gal (typical of gasoline), the 

computed mass of contaminants represents approximately 20,000 gallons in the liquid phase. 

4150\REM-DSGN.894\RD-RPT.O94 13 
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Table 1. Estimated Volume and Mass of Contaminants in the OWS/DP Area 

Interval 
(feet bgs) 

Area of 
Actionable 

Contamination 
(square feet)1 

Volume 
(cubic feet) 

Average 
Contaminant 

Concentration 
(mg/kg)2 

Estimated 
Contaminant 

Mass 
(kg)3 

0-10 27,000 270,000 1,330 20,469 

10-20 12,900 129,000 1,480 10,882 

20-30 13,400 134,000 1,868 14,268 

30-40 23,500 235,000 692 9,269 

Totals NC 768,000 1,263 54,888 

1 Areas obtained by graphical integration 
2 Average concentrations are geometric means of sample analyses from each layer 
3 Based on an assumed field bulk density of 2.0 gm/cm3 

NC = Not computed 

3.2 Ground-Water Contamination 

The estimated extent of actionable BTEX in ground water is shown in Figure 9. Benzene, which 

has the lowest regulatory standard (10 u.g/L) of the BTEX constituents, has been used to 

determine the extent of actionable ground water. Actionable benzene is limited to a plume about 

200 feet wide extending from the vicinity of the oil/water separator about 420 feet to the 

southeast. The discrepancy between the plume orientation indicated in Figure 9 and the 

measured ground-water flow direction (Figure 6) may be a local phenomenon caused by the low 

hydraulic gradient. Alternatively, the orientation of the benzene plume may be controlled by the 

distribution of impacted soils that are releasing benzene to ground water. 

The plume is estimated to be about 10 feet thick as calculated using the following equation: 

h = b Ax 

where: h = Plume thickness 

b = Dispersion parameter 

Ax = Plume length 
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In its calculation DBS&A used an assumed dispersion parameter (£>) of 0.044 (Florida Petroleum 

Council, 1986) and an approximate plume length (Ax) of 225 feet (corresponding to the portion 

of the plume covered by the air sparging system [Section 5.1]), thus arriving at a plume thickness 

of 9.9 feet. DBS&A's experience on other light non-aqueous phase liquid (LNAPL) sites supports 

this estimated plume thickness. Nonetheless, split spoon samples will be collected below the 

water table in order to verify the vertical extent of contamination. 

There is no actionable benzo(a)pyrene at the site. Actionable total naphthalene concentrations 

(naphthalene plus monomethylnaphthalenes) appear to be restricted to roughly the same area 

as actionable BTEX. Concentrations of total naphthalene in samples from monitor wells MW-4 

and MW-6 were above the standard of 30 ug/L However, these wells are within the estimated 

area of BTEX contamination depicted in Figure 9. 

The results from inorganic chemical analyses (Tables A-3 and A-4a) indicate that concentrations 

of chloride and TDS in well MW-4 exceed NMWQCC standards. The high concentrations of TDS 

detected in MW-1, MW-4, and MW-6 are attributable to elevated concentrations of chloride, 

sulfate, and bicarbonate. The elevated anion concentrations may have resulted from local 

recharge of waste and storm water near the oil/water separator and former evaporation ponds. 

Nonetheless, the TDS concentrations within the proximal portion of the plume are all less than 

twice the NMWQCC standard of 1,000 mg/L. 

Metals concentrations in ground water appear to be below regulatory standards with the exception 

of barium, iron, and manganese within the estimated area of BTEX contamination. Barium 

exceeds the NMWQCC standard in monitor wells MW-5 and MW-6. Iron exceeds the standard 

in monitor wells MW-4 and MW-6. Finally, manganese in excess of standards is observed in 

monitor wells MW-5 and MW-6. 
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4. JUSTIFICATION OF REMEDIAL TECHNOLOGIES SELECTED 

DBS&A has selected two remediation technologies forthe ENRON-Hobbs Natural Gas Processing 

Plant OWS/DP area: 

• Soil vapor extraction (SVE) for remediation of the hydrocarbon-contaminated subsurface 

• Air sparging for remediation of the hydrocarbon-contaminated ground water 

Initially a preliminary design was prepared that focused on bioventing—that is, enhanced in situ 

degradation of contaminants with minimal if any physical removal of contaminants. However, 

given the (1) substantial mass of contaminants at the site, (2) likelihood of the presence of non

aqueous phase liquid in the soil column (and resultant toxic soil conditions minimizing microbial 

activity), (3) high capital costs in drilling and piping installation, (4) increased estimated cleanup 

time and commensurate O&M costs, and (5) overall complexity and inefficiency of the system, 

it was decided to use a combination of SVE and air sparging technologies. 

Soil vapor extraction in concert with air sparging (commonly referred to as "sparge and vent") are 

well established technologies for remediation of C4 to C 1 6 range hydrocarbons (i.e., gasoline to 

diesel range) through physical and biological means. During the initial phase of operation, the 

system will provide high physical contaminant mass removal rates while simultaneously 

oxygenating the subsurface, thereby stimulating in situ microbial degradation of contaminants. 

As the remediation nears completion, physical contaminant removal rates will decline 

substantially; however, microbial degradation will continue until final closure criteria have been 

met. 

The SVE system has been designed to address all of the actionable soil contamination in the 

vicinity of the OWS/DP. However, the air sparging system will only address actionable ground

water contamination in the vicinity of actionable soil contamination. Ground-water contamination 

in the distal portion of the plume will be allowed to naturally attenuate through dispersion and 

passive biodegradation. The rationale for this approach is two-fold: 

soils 
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• The local ground-water velocity is low: using the reported hydraulic conductivity of 

10"3 cm/sec or 2.8 ft/day (IT Corporation, 1993), the measured gradient of 0.008 ft/ft 

(DBS&A, 1994) for the distal portion of the plume, and an assumed effective porosity of 

0.25, the computed pore velocity is approximately 33 feet per year. 

• Contaminant source removal in soil and ground water near the OWS/DP will greatly 

accelerate attenuation of the remainder of the contaminant plume. 

Monitor well MW-8, which is a clean downgradient well, will be used as a monitoring point to 

ensure acceptability of this approach. 

Inorganic constituents at the site that exceed NMWQCC standards (i.e., TDS, iron, manganese, 

barium, chloride, sulfate) will not be actively remediated. Rather, a passive approach will be 

pursued whereby inorganics will either (1) disperse to levels below standards as they are 

advected downgradient or (2) precipitate in situ (in the case of iron and manganese) in response 

to changing redox conditions as the sparge and vent system operates. Again, in that a passive 

approach is being proposed, monitor well MW-8 will be established as a monitoring point to 

ensure acceptability of this approach. 

Sections 4.1 and 4.2 provide a brief description and justification for the selection of the two 

remedial technologies. 

4.1 Soil Vapor Extraction 

SVE is an accepted, cost-effective technique for removing volatile organic compounds (VOCs) 

from contaminated soils (Pedersen and Curtis, 1991). This technology uses a known amount of 

vacuum applied to the subsurface to remove contaminants present in the vapor phase. The 

success of SVE technology depends upon the tendency of the targeted chemical to exist in the 

vapor phase in a subsurface environment. Figure 10 is a nomograph presented by Pedersen and 

Curtis (1991) that relates a contaminant's vapor pressure, the soil air permeability, and the time 

since release to show the likelihood of success of an SVE system. 
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The volatility of the contaminant is directly associated with how much of that contaminant will 

partition into the vapor phase. The parameters that best describe a contaminant's volatility are 

its vapor pressure and Henry's law constant. Contaminants with a vapor pressure of 

0.07 kiloPascal (KPa) or greater would be expected to volatilize to a significant degree and, 

therefore, to respond to SVE technology (Pedersen and Curtis, 1991). Henry's law constant 

describes the relative tendency for a chemical in solution to exist in the vapor phase and thus is 

more appropriately used outside the free product zone, where chemicals are likely to exist in 

solution with pore water. A high value of Henry's law constant is desirable for the successful 

application of the SVE technique (Pedersen and Curtis, 1991). 

Applicable chemical properties of the organic contaminants present at the site are listed in 

Table 2. With the exception of naphthalene, all the relevant contaminants have vapor pressures 

more than 0.07 KPa and high values of Henry's law constant. Thus, Figure 10 shows that SVE 

at the site should be very successful for C5-C8 aliphatics and BTEX and somewhat successful for 

naphthalene. 

The SVE system will provide the additional advantage of stimulating in situ biodegradation of 

contaminants. During operation of the SVE system, air is circulated through the subsurface, 

thereby providing additional oxygen to the indigenous microbial populations. The increase in 

microbial aerobic degradation of contaminants can be observed by comparing the 0 2 to C0 2 ratio. 

During operation of the SVE system, the 0 2 to C0 2 ratio should increase and eventually reach 

a plateau. 

4.2 Air Sparging System 

Air sparging is an innovative technology that has been applied successfully at several sites 

contaminated with hydrocarbons (Mariey et al., 1992; Johnson et al., 1993; Brown et al., 1994). 

The remedial processes associated with air sparging are as follows: 

• In situ air stripping. Transfer of VOCs from aqueous to vapor phase takes place due to 

the passage of air bubbles through ground water. 
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Table 2. Physical and Chemical Properties of 
Primary Organic Contaminants Present in the OWS/DP Area 

Contaminant 

Molecular 
Weight 
(g/mol) 

Pure Vapor 
pressure 

(KPa @ 25°C) 
Water Solubility 
(mg/L @ 25°C) 

Henry's Law 
Constant 

(KPa m3/mol) 

Benzene 78.11 12.7 1,780 0.55 

Toluene 92.13 3.8 515 0.67 

Ethylbenzene 106.2 1.27 152 0.80 

p-Xylene 106.2 1.17 185 0.71 

m-Xylene 106.2 1.10 162 0.70 

o-Xylene 106.2 0.882 175 0.50 

Naphthalene 128.18 0.011 30 0.046 

1 -Methylnaphthalene 142.20 0.0088 28.5 0.045 

2-Methylnaphthalene 142.20 0.009 24.6 NA 

Ethane (gaseous) 30.7 3,990 60.4 50.6 

Propane (gaseous) 44.11 941 62.4 71.6 

Isobutane (gaseous) 58.13 357 48.9 120.0 

n-Butane (gaseous) 58.13 243 61.4 95.9 

Isopentane 72.15 92.6 47.8 138 

n-Pentane 72.15 68.4 38.5 125 

C 6 (n-hexane) 86.17 20.2 9.5 170 

C 7 (n-heptane) 100.21 6.11 2.93 230 

C 8 (n-octane) 114.23 1.88 0.66 300 

Source: Mackay and Shiu, 1981. 

• In situ biodegradation. Aerobic biodegradation will be enhanced by providing additional 

oxygen to the indigenous microbial populations. 

For successful application of the air sparging system, the contaminants should have high 

strippability, high volatility, and biodegradability. The contaminants of concern present at the site 

all have one or more of these characteristics (Nyer and Suthersan, 1993). Therefore, air sparging 

is expected to perform effectively at this site. 
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The bioassessment report produced by IT Corporation (1994) provides the background nutrient 

concentrations, pH values, moisture contents, bacterial density, mineral content in ground water, 

and bacterial stimulation tests for vadose- and saturated-zone soils and ground water. In 

addition, DBS&A collected soil vapor samples from well VEW-2 in August 1994 and obtained 

analytical results for fixed gases. After reviewing the IT Corporation report and soil vapor 

analytical results, DBS&A believes that in situ biodegradation will be an effective treatment 

technology for any residual concentrations of heavier contaminants (e.g., naphthalenes) that may 

persist after one to two years of physical removal of the lighter contaminants (e.g., BTEX) by SVE 

and air sparging systems. 

4.3 Prognosis of System Performance 

Modeling was conducted using VENTING, a finite difference code developed by Environmental 

Systems & Technologies, Inc. (ES&T), to evaluate the anticipated performance of the SVE system 

and estimate the time required for remediation. VENTING estimates the temporal recovery of 

hydrocarbons for an SVE system operating under steady gas flow and isothermal conditions. The 

following paragraphs describe the VENTING model, the input data, and the modeling results. 

The VENTING model was developed based on methods described by Johnson and others 

(1990a,b). This model assumes an equilibrium partitioning among the gas phase, water phase, 

solid phase, and residual organic liquid. It does not include a biodegradation component. 

Composition files for typical fresh and weathered gasoline are supplied with the VENTING model. 

These composition files include vapor pressure at 20°C, boiling point, pure component aqueous 

solubility, octanol-water partition coefficient, molecular weight, and initial mass fraction for each 

component. Total hydrocarbon recovery and component recovery versus time and composition 

of the remaining fluid are computed by a finite difference solution. 

Hydrocarbon recovery from both the upper vadose zone (UVZ) and lower vadose zone (LVZ) SVE 

systems described in Section 5 was simulated using VENTING. Table 3 provides the list of 

parameters and their corresponding values used to simulate the effectiveness of both the UVZ 

and LVZ SVE systems. 
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Table 3. Summary of VENTING Model Input Parameters 

Parameter Value Source 

General 

Venting period 10 years 

Temperature of soil 60°F IT Corp., March 1993 

Composition file ~ Weathered gasoline, ES&T 

*oc 0.005 Karickhoff et al., 1979 

Volumetric water content 0.0375 Estimated 

Air filled porosity 0.2115 Estimated 

Total porosity 25%* Estimated 

Air permeability 1.0x IO - 1 1 ft 2 Estimated 

Radius of vacuum well and backfill 10 in Design assumption 

Radius of influence 35 ft Calc. 4150-CE-4" 

Upper Vadose Zone SVE Prediction 

Air flow rate 525 cfm Calc. 4150-CE-1" 

Spill quantity 31,351 kg Calc. 4150-CE-5** 

Contaminated soil volume 399,000 ft 3 Calc. 4150-CE-5" 

Thickness of screened interval 15 ft Design assumption 

Absolute pressure at vacuum well 28.78 ft of H 2 0 Calc. 4150-CE-1** 

Radius of contaminated zone 110ft Estimated 

Lower Vadoze Zone SVE Prediction 

Air flow rate 280 cfm Calc. 4150-CE-1" 

Spill quantity 23,537 kg Calc. 4150-CE-5" 

Contaminated soil volume 369,000 ft3 Calc. 4150-CE-5" 

Thickness of screened interval 20 ft Design assumption 

Absolute pressure at vacuum well 26.78 ft of H 2 0 Calc. 4150-CE-1" 

Radius of contaminated zone 110ft Estimated 

* IT Corporation laboratory results for total porosity range from 30 to 40% for two samples that were collected. For 
the computer simulation, a conservative value of 25% was selected to reflect loss of porosity due to cementation 
and local heterogeneities. 

** Calculations are provided in Appendix B. 
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The output from VENTING provides mass removal rates for individual contaminants. Figures 11 

and 12 show the predicted time required to remove 90% of the estimated mass of aliphatics (C6, 

C7, C8), benzene, toluene, xylene (BTX), and naphthalene for the UVZ and LVZ SVE systems, 

respectively. The model results show that aliphatics and BTX would be removed within one year; 

naphthalene and other heavier components of gasoline may take 8 to 10 years to remove. Since 

polynuclear aromatic hydrocarbons such as naphthalene are amenable to biodegradation, the 

model results suggest that the focus of remediation should shift from physical extraction of 

compounds to enhanced in situ biodegradation between 1.5 and 2.5 years into system operation. 
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5. REMEDIAL DESIGN 

This section provides a general description of the remediation system for the OWS/DP area and 

the assumptions and requirements involved in the design. 

5.1 System Description 

The remediation system for the OWS/DP area consists of an SVE system for addressing soil 

contamination and an air sparging system to promote cleanup of ground-water contamination. 

During the first year or two, operation of the system will focus on physical vapor extraction of 

contaminants, while simultaneously stimulating indigenous bacteria for in situ biodegradation of 

contaminants. At such time that the rate of physical removal of contaminants is no longer cost-

effective, the focus of operation will shift to bioventing. The sparging process will be an integral 

component throughout both phases of operation. 

The bioventing phase will consist of injecting and/or extracting air and/or soil vapors at lower flow 

rates primarily for maintaining suitable oxygen levels in the subsurface. The SVE system design 

will allow conversion to bioventing with minimal difficulty. However, specifics regarding conversion 

to bioventing are not discussed in this report. Numerous factors that are presently unknown (i.e., 

mass of contaminants remaining, spatial extent of contaminants remaining, population of 

indigenous bacteria after application of SVE and addition of nutrients, etc.) will greatly influence 

the final configuration of a converted system. 

The SVE system has been designed to effect remediation in two discrete zones: the upper 

vadose zone (UVZ), which extends from ground surface to approximately 20 feet bgs, and the 

lower vadose zone (LVZ), which extends from approximately 22 to 25 feet bgs to the water table 

(approximately 42 feet bgs). As determined by previous investigations (Section 2), the UVZ is 

separated from the LVZ by a layer of indurated sand with an apparently low air permeability. The 

results of the SVE pilot test performed by IT Corporation (1993) provided strong evidence that the 

zones should be treated independently. The UVZ pilot test well (VEW-1 on Figure 2) produced 

approximately 7 cubic feet per minute (cfm) of air flow per linear foot of screen at approximately 

30 inches water column vacuum. In contrast, the LVZ pilot test well (VEW-2) produced only 
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3.5 cfm of air at 55 inches water column vacuum. Therefore, the system employed must be 

capable of operating in two distinctly different flow rate/vacuum regimes. In order to fulfill this 

requirement more cost-effectively, UVZ and LVZ wells will be constructed in common boreholes 

in a "nested" configuration as discussed in Section 5.3.3. 

The air sparging well network proposed for the site will be coincident with the SVE well field in 

that they too will be nested with the SVE wells in a common borehole. It is unlikely that this 

configuration will provide overlapping zones of influence; however, it is felt that too many sparge 

wells would be required to ensure such overlap, compromising the system's cost-effectiveness. 

Nonetheless, each sparge point will produce an individual "plume" of elevated dissolved oxygen 

(DO). The oxygen plumes emanating from a number of sparge points will result in a larger 

coalesced plume of elevated DO, thereby ultimately providing oxygen to microbes throughout the 

plume. 

During operation, the SVE system will extract contaminated soil vapors from the SVE wells 

through application of a vacuum to the wells. The source of the vacuum for both the UVZ and 

LVZ systems will be a single regenerative blower with a response curve that will satisfy the flow 

rate/vacuum requirements of both zones. After the vapors pass through the regenerative blower, 

they will be conveyed to one of the plant processes or an oxidizer for thermal destruction in 

compliance with State of New Mexico air quality regulations. Since it has not been determined 

which process will receive the waste stream, the design as prepared ends at the equipment 

compound. The conveyance system to the selected plant process stream will be designed at a 

later date. 

The contaminated vapor stream will be conveyed from well to blower via dedicated piping runs. 

Although use of dedicated piping runs is slightly more expensive to construct, it will provide a 

system that is substantially more flexible in operation and/or modification. For example, such a 

design will allow injection into certain wells and extraction from others during the bioventing stage, 

if desired. Furthermore, dedicated piping runs will allow the regenerative blower, all valves, 

vacuum gauges, and flow meters to be centrally located in the equipment compound, providing 

ease in operation, maintenance, and performance monitoring. 

4150\REM-DSGN.894\RD-RPT.O94 33 ©IMF? 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

The sparge system will be operated by a positive displacement pump located in the equipment 

compound. Single dedicated air lines will transport the compressed air to the sparge points. Air 

flow to individual sparge points will be monitored and adjusted with dedicated flow meters and 

valves. 

Additional specifics regarding trenching requirements, construction of the compound, and 

electrical requirements are provided in the construction plans that accompany this report. 

5.2 Design Assumptions 

The following assumptions were made to facilitate completion of the system design calculations. 

SVE System 

• The radius of influence {R^ of the SVE wells was computed for the LVZ assuming a 

homogenous stratum with fully penetrating wells. 

• Based on IT'S pilot test (1993), Re is greater for the UVZ than for the LVZ; therefore, 

applying Rg from the LVZ to the UVZ will result in a UVZ well field that is more than 

sufficient with respect to complete vacuum coverage. 

• Pilot test data compiled by IT Corporation (1993) were assumed to hold true for the entire 

site. 

• Minimum air velocity in SVE piping was set at 2000 feet per minute to assure particulate 

entrainment. 

• Air flow in SVE piping was assumed to be incompressible (Mott, 1990). 

• SVE piping (polyvinyl chloride [PVC]) was considered to be smooth for determination of 

Moody friction factors. 
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Air Sparge System 

• Homogenous subsurface site conditions are assumed to exist. 

• Air flow in sparge piping was assumed to be incompressible (Mott, 1990). 

• The vertical extent of ground-water contamination was assumed to not extend more than 

10 feet below the water table. 

5.3 Design Requirements 

This subsection discusses the design requirements, parameters, and processes for both the SVE 

and air sparging systems. 

5.3.1 SVE System Design 

As discussed in Section 5.1, the SVE system will operate in both the UVZ and LVZ. The lower 

air permeability and commensurate lower flow rate of the LVZ demonstrated by the IT pilot test 

data (1993) require the application of a higher vacuum than does the UVZ. Operating the system 

in discrete zones will allow each zone to be stressed adequately to ensure effective remediation. 

The IT pilot test indicated an Re of 35 feet for the SVE wells. An Re of 35 feet is further 

substantiated using formulae established by Johnson and others (1990b) (Appendix B, Calculation 

1450-CE-4). Given the radius of influence and the areal extent of the soil contamination, SVE 

wells will be spaced roughly 60 feet apart and will be installed in 14 locations within the 

contaminated area to provide sufficient overlap of influence. The SVE extraction wells will be 

installed in two different configurations: (1) UVZ extraction/sparge wells (2 locations) and (2) 

a nested configuration for UVZ and LVZ extraction/sparge wells (the remaining 12 locations). 

Based on IT Corporation pilot test data, extraction flow rates were determined for UVZ and LVZ 

wells. UVZ wells will yield 7 cfm per foot of well screen operating at a vacuum of 30 inches water 

column. LVZ wells will yield 3.5 cfm per foot of well screen operating at a vacuum of 55 inches 
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water column (Appendix B, Calculation 4150-CE-1). UVZ wells will be screened over 15 feet and 

yield 105 cfm per well, whereas LVZ wells will be screened over 20 feet and yield 70 cfm per 

well. 

In order to allow flexibility in system operation, the UVZ and LVZ wells will each be divided into 

three well circuits. The six total circuits (three UVZ and three LVZ) can each be operated 

individually, thus limiting contaminant loading. Each circuit will be operated for approximately 4 

hours per day. The 4-hour operating time will allow extraction of an estimated 1 to 1.5 pore 

volumes per circuit per day. Circuit operation will be controlled by electrically actuated ball valves 

operated by a programmable timer. 

Pipe sizing and headloss calculations are included in DBS&A Calculation 4150-CE-1 

(Appendix B). All UVZ extraction piping will be 3-inch nominal diameter schedule 80 PVC and 

all LVZ extraction piping will be 2.5-inch nominal diameter schedule 80 PVC. The extraction 

piping will extend from the SVE wellhead to the treatment compound, where the piping will enter 

a 5-inch nominal diameter schedule 80 PVC manifold. The maximum headloss in the UVZ 

circuits was determined to be approximately 9 inches of water column. The maximum headloss 

in the LVZ circuits was determined to be approximately 10 inches of water column. 

5.3.2 Air Sparge System Design 

Each of the 14 extraction/sparge well nests will be equipped with an air sparge pipe which will 

supply atmospheric air to the contaminated ground-water. The design flow rate for the air 

sparging system is 5 to 10 cfm, which falls within the recommended range for air sparging 

systems (Brown et al., 1994) 

The system operating air pressure was determined to be 12 psi (Appendix B, Calculation 

4150-CE-3). The operating pressure was determined by applying a factor of 1.5 to the minimum 

pressure required to induce bubbling in the sparge points. This minimum pressure is defined as 

the sum of the pressure required to overcome the hydrostatic pressure, the pressure drop across 

the sparge point, and the soil air entry pressure. The depth of the sparge point is assumed to 

be 10 feet below the water table, the pressure drop across the sparge point is 2.5 psi 
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(Kerfoot, 1994), and the soil air entry pressure is assumed to be 100 cm (39.4 inches) water 

column (Stephens et al., 1987). 

For the specified schedule 80 PVC, the pipe size for the air sparging system was calculated to 

be 1 inch nominal diameter (Appendix B, Calculation 4150-CE-3). Headloss in the air supply 

pipes was calculated to be 3 inches water column. 

The air supply pump selected is a Roots PD Blower Frame size #33. This pump operates at a 

pressure of 12 psi and two flow rates of 82 cfm (approximately 6 cfm per point) and 118 cfm 

(approximately 8 cfm per point). To protect the sparge points and the pump mechanicals, 

atmospheric air will be filtered for particulates before entry into the sparge system. 

5.3.3 Vent/Sparge Well Construction 

The 14 vent/sparge well clusters will be constructed in the locations depicted on the Well Field 

Plan of the accompanying design drawings. Each SVE/sparge well cluster will include a UVZ 

vent well and/or an LVZ vent well and a sparge point, all constructed in a single 10-inch-diameter 

borehole. 

A schematic diagram of a vent/sparge well cluster is presented in Figure 13. The construction 

of each vent/sparge well cluster will proceed as follows: 

1. A 10-inch-diameter borehole will be drilled to 52 feet bgs using the hollow stem auger 

method. If necessary, an air rotary drill rig will be used to drill through highly cemented 

layers. While drilling, split-spoon samples will be collected every 5 feet and analyzed 

by the field headspace method for contaminants. 

2. A sparge point connected to 52 feet of 1 -inch-diameter schedule 80 PVC piping will be 

lowered to the total depth of the borehole. 

3. The borehole will be backfilled from 50 to 52 feet bgs with 16-40 silica sand. Auger 

flights will be retracted from the borehole as well materials are added. 
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4. A hydrated bentonite plug will be emplaced from 43 to 50 feet bgs. 

5. The LVZ vent well, consisting of 20 feet of 2.5-inch-diameter, 0.050-inch machine-cut 

slotted schedule 40 PVC screen and 23 feet of 2.5-inch, flush-threaded schedule 40 

PVC blank casing, will be emplaced in the borehole. 

6. A 6-12 mesh silica sand filter pack will be emplaced from 21 to 43 feet bgs. 

7. A hydrated bentonite plug will be emplaced from 19 to 21 feet bgs. 

9. The UVZ vent well, consisting of 15 feet of 2.5-inch, 0.050-inch machine-cut slotted 

schedule 40 PVC screen and 4 feet of flush-threaded schedule 40 PVC blank casing, 

will be lowered to 19 feet bgs. 

10. A 6-12 mesh silica sand filter pack will be emplaced from 4 to 19 feet bgs. 

11. A hydrated bentonite plug will be emplaced from 2 to 4 feet bgs. 

12. Each wellhead completion will consist of a 2.5-inch pressure tee connection with one leg 

attached to each vent well, one attached to a schedule 80 PVC vacuum/injection line, 

and one fitted with a screw plug. 

13. The surface completion will consist of a flush-mounted 18-inch manhole set in a 3-foot 

by 3-foot by 6-inch-thick concrete pad. 
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for BTEX, TPH, and polynuclear aromatic hydrocarbons (PAHs). The analytical results obtained 

from the TPH analysis will help to evaluate the overall bacterial activity in the system. After 1 to 

2 years of system operation it is likely that BTEX concentrations will be below regulatory 

standards; thus naphthalene concentrations will determine compliance with the NMWQCC 

regulations. Accordingly, we recommend quarterly analysis for PAHs to monitor progress toward 

reclamation. Collection of soil vapor and ground-water samples will proceed as described in 

Section 6.3. 

6.3 Sampling Procedures for Soil Vapors and Ground Water 

Monitor well purging and sampling will be completed using dedicated, disposable polyethylene 

bailers. Prior to collecting samples, the water levels will be measured and approximately three 

casing volumes will be purged. During purging, field parameters (pH, temperature, and electrical 

conductivity) will be measured and recorded every half casing volume. Purged ground water will 

be contained in 55-gallon drums and appropriately disposed of by ENRON personnel upon receipt 

of the analytical results. 

Following sample collection, samples will be immediately labeled and placed in ice-filled coolers, 

logged on a chain of custody (COC) form, and shipped to the proper analytical laboratory. The 

cooler will be periodically checked to ensure that a temperature of 4°C is maintained; temperature 

measurements will be recorded in the field log book and documented on the COC form. Upon 

receipt of the samples, the analytical laboratory will measure the cooler temperature and 

document it appropriately. Samples will be shipped to Hall Environmental Analysis Laboratory 

in Albuquerque, New Mexico, for analysis of organic compounds and to Analytical Technologies, 

Inc., also in Albuquerque, for analysis of inorganic compounds. All samples will be analyzed 

under normal turnaround conditions. 

Soil vapor samples will be collected from the SVE system downstream of the vacuum blower. 

A sampling port installed in the discharge line will allow sample collection. Samples will be 

collected in Tedlar® bags in the following manner. First, a short (4- to 6-inch) piece of suitable 

tubing (preferably Tygon® rated for fuel hydrocarbons) will be attached to the nipple on the 

sampling port. The nipple on the Tedlar® bag will then be attached to the tubing, and the valve 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table A-3. Inorganic Analysis of Ground Water 
ENRON - Hobbs 

Parameter 

Concentration 
(mg/L) NMWQCC 

Standard 
(mg/L) Parameter MW-1 MW-2 MW-3 MW-4 MW-7 NNG-4 

NMWQCC 
Standard 

(mg/L) 

Date sampled 09/23/91 09/91 09/23/91 01/10/94 01/10/94 01/10/94 — 

Source1 Metric Metric Metric DBS&A DBS&A DBS&A — 

Major ions 

Calcium 310 76 160 104 112 75.3 None 

Potassium 90 13 3.2 21.5 4.7 2.4 None 

Magnesium 66 6.5 12 70 11.5 10.0 None 

Sodium 410 13 11 553 145 52.6 None 

Bicarbonate (CaC03) NA NA NA 706 262 184 None 

Total alkalinity (as CaC03) NA NA NA 706 262 184 None 

Chloride NA NA NA 770 120 66 250 

NtyNCyN, total NA NA NA <0.06 2.7 2.6 10.0 

Sulfate NA NA NA 0.4 140 51 600 

Total dissolved solids NA NA NA 1,900 720 410 1,000 

Metals 

Silver NA NA NA <0.010 <0.010 NA 0.05 

Arsenic NA NA NA 0.077 <0.005 NA 0.1 

Barium ND ND ND 0.667 0.059 NA 1.0 

Cadmium NA NA NA <0.0005 <0.0005 NA 0.01 

Chromium NA NA NA <0.010 <0.010 NA 0.05 

Mercury NA NA NA <0.0002 <0.0002 NA 0.002 

Lead ND ND ND <0.002 <0.002 NA 0.05 

Selenium NA NA NA <0.005 <0.005 NA 0.05 

' Metric = Metric Corporation, 1991 
DBS&A = Daniel B. Stephens & Associates, Inc., 1994 

NMWQCC = New Mexico Water Quality Control Commission 
NA = Not analyzed 
ND = Not detected 

4150\REM-DSGN.894\GW-INORG.894 
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APPENDIX B 

DESIGN CALCULATIONS 



Calculation 4150-CE-1 
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ĵcplosion-Proof Regenerative Blower 

J^EHcS ROTRON 

FEATURES 
• Manufactured in the USA 
• Maximum flow: 600 SCFM 
• Maximum pressure: 120" WG 
• Maximum vacuum: 100" WG 
• Standard motor: 15 HP 
• Blower construction — cast aluminum 

housing, cover, impeller & manifold; 
cast iron flanges 

• UL & CSA approved motors for 
Class I, Group 0 atmospheres 

• Sealed blower assembly 
• Quiet operation within OSHA standards 

OPTIONS 
• TEFC motors 
• 50 Hz motors 
• International voltages 
• Other HP motors 
• Corrosion resistant surface treatments 
• Remote drive (motoriess) models 

ACCESSORIES 
• Moisture separators 
• Explosion-proof motor starters 
• Inline & inlet filters 

Vacuum & pressure gauges 
Relief valves 

• External mufflers 

BLOWER PERFORMANCE AT STANDARD CONDITIONS 

2.0 

AIR FLOW RATE (M*/MIN) 

4.0 8.0 3.0 10.0 12.0 14.0 18.0 18.0 

AIR FLOW RATE (MP/MIN) 
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JLEGCG ROTRON 

mso-c*-i EN 12 
Explosion-Proof Regenerative Blower 

OIMENSIONS: ~ 
MM 

TOLERANCES: .XX t .1 
2JS 

(UNLESS OTHERWISE NOTED) E5> U S " NPT CONDUIT CONNECTION AT 8 O'CLOCK POSITION 

SPECIFICATIONS 

MODEL EN12BG72WL 
Part No. 038186 
Motor Enclosure Type Explosion-proof 
Horsepower 15 
Phase — Frequency Three - 60 Hz 
Voltaqe 230 460 
Motor Nameplate Amps 36 18 
Maximum Blower Amps1 44 22 
Inrush Amps 318 159 
Starter Size 2 2 
Service Factor 1.0 
Thermal Protection Pilot Duty 
Bearing Type Sealed, Bail 
Shipping Weight 584 Ib (265 kg) 

BLOWER UMITATIONS 

1 Min. Row @ Max. Suction 200 SCFM ® -100" WG 
| Min. Flow @ Max. Pressure 260 SCFM @ 120" WG 

'Corresponds to ths performance point at wnich rhs Mowsr and/or motor temperature rise reaches ths limit of th* thermal uiotecUun in tha motor. 

Specifications subject to change without notice. Please contact factory for specification updates. 

EG&G ROTRON, SAUGERTIES, NY. 12477 • 914/246-3401 • FAX 914/246-3802 



:cessones 

AfSct? ROTRON 

loisture Separator 
Wu separating and containing entrained liquids, Rotron's 
|oisture separator helps protect our regenerative 
blowers and the end treatment system from corrosion 

fd mineralization damage. Recommended for ail soil 
cuum extraction applications. 

SPECIFICATIONS: 

tRAPA'TON METHOD — High Efficiency Cyclonic 
LIEF VALVE MATERIAL — Brass & Stainless Steel 

INTERIOR — Epoxy Coated Steel 

I.OAT MATERIAL — Copper 
PTIONAL FLOAT SWITCH — SPOT, Explosion-proof 

NEMA 7&9, 5 Amp max. 

NPT 

FLOAT 
LEVEL 

SWITCH 
(OPTIONAL) 

as 
n 

4 
CUTAWAY PHOTO 
DEPICTING 
INTERNA!. WORKINGS 

_ 4 

| 
a. 
O « 
a 3 
Ul 
c 
3 
0) 

in 

I 

a 
e 
a 

J 1 I 
c > / <» f 

> J O l 
at I 
1/ 

tn 1 
3 1 J J F / V 

/ 

y 
0 100 

A 3sil will scat. 

200 300 400 

PLOW RATE (SCFM) 

SOO 600 

Part Capacity CFM Dimensions (Inches) ! Drain Shipping 
1 Modal Number Qal. Max. A 01a. S CDIa. 0 E F GDIs. H J I Internal THD Weight 

MS200D 038275 10 200 2.00 24.50 14.00 3.00 30.75 33.00 4.50 8.00 16.06 I V," NPT 42 ID. 
.MS300Q 038276 10 300 £50 24.50 14.00 3.00 30.75 33.00 4.50 S.25 16.06 I Vt" NPT 42ib. 

1 "5350B 038277 40 350 3.00 28.37 23.00 5.00 39.00 41.25 4.50 9.75 19.87 j 1-NPT 821b. 
1 3500B 038075 40 500 3.00 28.37 23.00 5.00 37.37 54.50 8.63 9.75 19.87 I 1" NPT 95 Ib. 
MS600B 038003 40 600 4.00 27.87 23.00 5.00 37.37 54.50 6.S3 9.2S 19.87 | 1-NPT 961b. -g^yf MS600B~t 

aaTFor option w For optional Installed level switch, contact factory for correct part number. 

EG&G ROTRON, SAUGERTIES, NY. 12477 • 914/246-3401 • FAX 914/246-3802 



JLeStS ROTRON 

Blower Mode l Reference Key 

A a E * EN 606, EN 6, EN 707 

3 = EN 101 f - EN 8 0 a EN 8 

C = EN 303 G » EN 12 

0 = EN 404. EN 454, EN 513, EN 505, EN 523 H - EN 14 Accessories 

Inlet Filter (Single Connection) 
Inlet Filters protect the blower and the air distribution 
system from dust, and other airborne particles and con
taminants. Normally used in pressure systems. 

SPECIFICATIONS: 
HOUSING — Steel 
MEDIA — Polyester 
EFFICIENCY — 97-98% (8 to 10 micron particle size) 
FILTER ELEMENT — Replaceable (see filter elements) 
NOTE: "Z" MEDIA (1 to 3 micron particle size) available 

OlA. 

Part Numoer Z Media Filter 

R«sfsfonco 
Blows r Mod si 

Connection Dimensions (Inches) 

Filter Element Part Numoer Z Media Filter 

R«sfsfonco 
Blows r Mod si Inlet A B C Filter Element 

316466 517865 a 1.00 NPT 6.00 8.50 1.00 515132 
51S122 517868 C D 1.50 NPT 6.00 6.50 1.50 515132 
515123 517867 e 2.00 NPT 7.75 7.25 2.00 515133 
515124 517868 E 2.00 NPT 10.00 12.25 2.00 515134 

515125 517869 F 2.50 NPT 10.00 12.50 2.50 515134 

515145 517870 G 3.00 NPT 10.00 13.00 3.00 513134 
515151 517871 H 4.00 NPT 10.00 14.00 4.00 515135 
516511 517872 H 6.00 NPT 16.00 15.00 8.00 516515 

Inline Filter (Dual Connection) 
Inline Filters protect the blower from harmful dust and 
other particles that may be drawn into the blower 
through the air distribution system. Normally used in 
vacuum systems. 

SPECIFICATIONS: 
HOUSING — Steel 
MEDIA — Polyester 
EFFICIENCY — 97-98% (8 to 10 micron particle size) 
FILTER ELEMENT — Replaceable (see filter elements) 
NOTE: "Z" MEDIA (1 to 3 micron particle size) available 

OlA. 

Part Number Z Media Filter 
Reference 

Blower Model 
Connection Dimensions (Inches) 

Fitter Element Part Number Z Media Filter 
Reference 

Blower Model Inlet Outlet A B C a Fitter Element 

516461 517886 8 1.00 NPSC 1.00 NPSC 7.25 8.50 1.00 1.00 516434 
51S254 517887 C D 1.50 NPSC 1.50 NPSC 7.25 6.50 1.50 1.50 516434 
515255 517888 E 2.00 NPSC 2.00 NPSC 8.00 10.25 2.00 2.00 516435 
515256 517889 F 2.50 NPSC 2.50 NPSC 8.00 10.25 2.50 2.50 516435 
516463 517890 G 3.00 NPSC 3.00 NPSC 14.00 26.50 3.00 3.00 515135 
516465 517891 H 4.00 NPSC 4.00 NPSC 14.00 27.00 4.00 4.00 515135 
517611 517892 H 6.00 NPSC 6.00 NPSC 18.00 28.00 8.00 6.00 516515 

EG&G ROTRON, SAUGERTIES, NY. 12477 • 914/246-3401 • FAX 914/246-3802 
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\ccessories 
Blower Connection Key 
NPT — American National Standard Taper Pipe Thread (Male) 
NPSC — American National Standard Straight Pipe Thread for Coupling (Female) 
SO — Slip On (Smooth — No Threads) 

Filter Silencers (Single Connection) 
f o r Supplemental sUenbrtg only. (Used to augment easting muffing systems.) 
niter/Silencers reduce noise levels while ensuring clean 
air is provided to the blower and the air distribution 
system. Normally used in pressure applications. 

SPECinCATIONS: 
HOUSING — Steel 
MEDIA — Polyester 
EFFICIENCY — 97-98% (8 to 10 micron particle size) 
FILTER ELEMENT — Replaceable (see filter elements) 

Part Number Z Media Filter 
ftotereiTO Connection Dimensions (Inches) Filter 

Element Part Number Z Media Filter 
ftotereiTO 

Inlet A B C 
Filter 

Element 

516487 517878 8 1.00 NPT 8.00 6.50 1.00 515132 

516489 517879 CO 1.50 NPT 6.00 6.50 1.50 515132 

516491 517880 e 2.00 NPT 10.00 7.25 2.00 515133 

516493 517881 E 2.00 NPT 10.00 12.25 2.00 515134 

516495 517882 F 2.50 NPT 10.00 1Z50 2.50 515134 

516497 517883 G 3.00 NPT 10.00 12.50 3.00 515134 

516499 517884 H 4.00 NPT 16.00 14.00 4.00 515135 

I 516513 517885 H 6.00 NPT 16.00 15.50 6.00 516515 

Filter Element 
All Rotron Air Filters and Filter/Silencers have 
replaceable filter elements. The filter media is polyester 
designed for high efficiency over a wide spectrum of 
industrial applications. See filter element cross 
reference table. 

Standard Replacement Filter Element Cross Rewire nee Table 

515122 515132 

515158 
515254 
515255 

515134 
516434 
516435 

516489 
516491 
516493 

515132 
515133 
515134 

515123 
515124 
515125 

515133 
515134 
515134 

515256 
516461 
516463 

516435 
516434 
515135 

516495 
516497 
516499 

515134 
515134 
515135 

515145 
515151 
515157 

515134 
515135 
515133 

516465 
516466 
516487 

515135 
515132 
515133 

516511 
516513 
517611 

516515 
516515 
516515 

FOR OR BLOWER MODELS 

Part Number Z Media Fitter ID (Inches) OD (Inches) HT (Inches) Area(Sq/Ft) 

515132 517873 3.00 4.38 4.75 1.5 
515133 517874 3.63 5.88 4.75 2.3 
515134 517875 3.63 5.88 9.50 4.5 

' 515135 517876 4.75 7.88 9.63 8.3 
516434 517893 2.56 5.00 4.75 2.0 
516435 517894 3.50 5.88 8.75 4.5 
516515 517877 8.00 11.75 9.63 19.0 

EG&G ROTRON, SAUGERTIES, NY. 12477 • 914/246-3401 • FAX 914/246-3802 



ELECTRIC 
CONTROL AND 
DISTRIBUTION 

365-DAY PROGRAMMABLE TIMERS 

\ ELECTRONIC 4-CHANNEL TIMER 
• 4 independent channels, each capable of daily programming 
• 3 programs plus skip feature per channel ; manual override • • 365 day programming, includes 32 holidays, dayl ight savings,, 

and leap year adjustment 

• Provides one channel wi th astro-dial; auto-adjust program 
'changes length of day dur ing year, el iminates photoelectr ic 
cel l 

er Momentary contacts adjustable f r om 1 to 99 seconds 

• 4 month battery carry-over protects program :s-

• Provides normal l ine isolation for electronic circuitry 

• Appl icat ions include time-of-day scheduling of HVAC equ ip 
ment , indoor and outdoor l ight ing and bel l r inging 

• Indoor (NEMA 1) housing 
f in i sh , 10//M. x 7</4W x 3 W D 

"'No. 1A404. 4-Channel Timer. 
Shpg. wt 7.0 lbs. List $1101.75. 

_ . Astro-Dial antfc\ " 

, ... HWS97;- „ 

No.- -
P o l u 

Comet Lood F atiats @ 60 Hi 

Tioior . . . I ^ K I I 
- -lo»at Vtlts : T i m Sattiau- - - j - t f t i 

@ 60 Hi Mlaiiaaoi Maxima* TSfc-
No.- -

P o l u 

H a Amu/Polo 
Rosittivo- • 

Form 24VAC 120V AC 24 OVAC 
- Pilot-Datr -

. Z4VAC 12D/240VAC 

Tioior . . . I ^ K I I 
- -lo»at Vtlts : T i m Sattiau- - - j - t f t i 

@ 60 Hi Mlaiiaaoi Maxima* TSfc-

4' SPDT — 10 10 ., — . 200/345VA 120/240 1 M i n u t e 365 Days 

(t) Maintained/Momentary 

ELECTRONIC 7 AND 12-CHANNEL TIMERS 
• T2 independent channels, on No. 2W542, wi th daily- program

ming capabil i ty; 7 on No. 2A5T51 

• 365-day programming, includes 32 holidays wi th No. 2W542, T6 
w i th No. 2A515, dayl ight savings and leap year adjustment 

• Repeat programming feature allows a specific daily program 
'• t o bo repeated for other days—expands ON/OFF capabilit ies 

• Manual and t imed program override 

• 4 month battery carryover protects program 

e Provides normal l ine isolation for electronic circuitry 

• Indoor (NEMA 1) steel housing w i th display window, blue 
enamel f in ish 

•>- Dimensions: No. 2W542 13'AL x 8%W x 4 W D 

• Dimensions: No. 2A515 10%L x 7HW x 3"D 

These units provide 2 methods of energy management time 
control. One method is time-of-day scheduling, where the timer 
turns off the power to electrical devices during times when they 
are not in use. The other method is time-based duty cycling, 
where one cycles various pieces of electrical equipment in a 
system to be on for an interval and off for an interval. This is 
typical for heating and air conditioning systems where several 
units may be used. This method may be used to reduce the peak 
demand level of daily electricity usage, which usually, carries a 
penalty charge from the power companies. Paragon brand. 
-"No. 2A515. 7-Channel Timer (EC77-140/120-240). Shpg. wt 8.0 
lbs. List $1538.02. Each $1000.00 
'No. 2W542. 12-Channel Timer (EC712-120/240). Shpg. wt 10.0 
lbs. List $1894.46. Each $1232.00 

610597-

1 H I G H T ' 

LR8376- Series. ":• 
ECTTand EC71I ? 

No. Stock 
Poloa No. 

Contact Lots' Ratings @ 60 Hi , 
Timor ^ 9 

laavt Volts Time Sattinoa '51 
9 60 H i Miaiowm Maximal, 3 

No. Stock 
Poloa No. 

Maxim 
1 

For* 120VAC 

am Ampa/Polo 
laaiativs Pilot Doty 

240V AC 120/240VAC 

Timor ^ 9 
laavt Volts Time Sattinoa '51 

9 60 H i Miaiowm Maximal, 3 

V - 7 2A515 
12 2 W 5 4 2 ' 

SPST 4 
S P D T 2.5 

2 200VA. 
1.5 120 120/240 . 1 M i n u t e 365 D a y 9 j | j 

(') Complies with FCC limits for class A and B computing devices. 
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FOR SERVICE PLEASE CALL 1-800-877-HIPCO /fTJ/furt/Me/V/ /< / Sr 

For ball,multiport, butterfly, diaphragm and gate valves, 
Meets both NEMA IV and VII Standards. 

5P 

-2?: 

•is. 

"sr..-

ASAHI ELECTRIC ACTUATORS 
ELECTRIC - SERIES 92 CHIEF ELECTRIC - QUARTER MASTER II 

(REVERSIBLE W/OPTIONAL POWAPAK) 
For ball and multiport valves data available on request 

(Shown with optional 
Powapak battery backup for 

failsafe applications). 

FEATURES: 
• Reversing type motor, 115V/60Hz. 
• Low cost/high quality Quarter turn electric actuators. 
• Corrosion proof/waterproof Nema IV thermoplastic 

housing with stainless steel trim. 
• Compact design perfect for OEM's and customer with 

space limitations. 
• Position indicator, easy to see from a distance. 
• Manual override large handle, easy to see and use, 
an unusual feature on such a low cost unit. 

• Duty cycle 75% for high cycle applications. 
• Auxiliary contacts for light indication. 
• Powapak for battery backup power. 
• For ball valves and multiport valves 1/2' • 2" and 

butterfly valves 1-1/2" - 2' (Type 75) 2" -2-1/2" (Omni Style). 

FEATURES: 
• Reversing type motor, 115V/60HZ. 
• Brushless, capacitor run motor (AC models). 
• Permanently lubricated gear train. 
• Thermally-bonded epoxy powder coating. 
• Deciutchable manual override. 
• Visual position indicator (beacon). 

Visible from a distance. 
• Combination Nema IV and VII enclosure. 
• Duty cycle 25% at 10 seconds. 
• Auxiliary contacts for light indication. 
• ISO bolt circle 
• Mechanical brake: 5" butterfly valve and larger sizes. 

SERIES 92 CHIEF 

SIZE 
(IN.) 

PART 
NUMBER 

CYCLE 
TIME 
(SEC.) 

PRICE 
EACH 

($) 
1/2 2001005 10 520.00 
3/4 2001007 10 520.00 
1 2001010 10 520.00 

1-1/4 2001012 10 530.00 
1-1/2 2001015 10 530.00 

2 2001020 10 540.00 
2-1/2 2001025 10 730.00 

3 2001030 10 730.00 
4 2001040 10 730.00 

QUAR TER MASTER II 

SIZE 
ON.) 

PART 
NUMBER 

CYCLE 
TIME 
(SEC) 

PRICE 
EACH 

($) 
1/2 2085005 10 312.00 
3/4 2085007 10 312.00 

1 2085010 10 312.00 
1-1/4 2085012 10 312.00 
1-1/2 2085015 10 312.00 

2 2085020 10 312.00 

OPTIONS - PART PRICE 
SERIES 92 CHIEF NUMBER EACH ($) 
• Extra Limit Switch 2126001 71.00 
• Double Extra Umit Switch 2126002 142.00 
• Hearter & Thermostat 2127001 .120.00 
• Feedback Potentiometer 2129001 191.00 
• 4-20 MA Positioner 2130762 1,365.00 
• Cycle Length Control 2131001 183.00 
• Mechanical Brake 2136001 158.00 
• Center OFF Switch 2132001 108.00 
• 2-Wire Control 2102001 78.00 
• Voltages: 

12 VDC 2135749 168.00 
24 VDC 2135750 168.00 
12 VAC 2135751 211.00 
24 VAC 2135752 211.00 
220 VAC 2135753 168.00 

QUAF ITER MAST ER II (WITH POWAPAK) 

SIZE 
(IN.) 

PART 
NUMBER 

CYCL 
(S 

E TIME 
EC.) 

PRICE 
EACH 
4$) 

SIZE 
(IN.) 

PART 
NUMBER OPEN CLOSE 

PRICE 
EACH 
4$) 

1/2 2048005 10 3 1,915.00 
3/4 2048007 10 3 1,915.00 
1 2048010 10 3 1,915.00 

1-1/4 2048012 10 3 1,915.00 

1-1/2 2048015 10 3 1,915.00 

2 2048020 10 3 1,915.00 
2-1/2 2048025 10 3 1,915.00 

3 2048030 10 3 1.990.00 

OPTIONS- PART PRICE 
QUARTER MASTER II NUMBER EACH ($) 

• Extra Limit Switch .2157000 24.00 
• 2-Wire Control 2102000.. 
• Voltages: 

12 VDC 2160749.. 
24 VDC 2160750.. 
12 VAC 2160751.. 
24 VAC 2160752.. 
220 VAC 2160753.. 

.74.00 

.24.00 

.24.00 
.36.00 
..36.00 
..57.00 

Failsafe Battery Pack 2155000 312.00 
4-11 
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DANIEL 3. STEPHENS & ASSOCIATES. INC. Calculation Cover Sheet 

Project Name . Project Numoer 

Calculation Number tfl&rf ~ Cf Discipline FMJMf/VyG/tt^ No. of Sheets 2, 

PROJECT 

SITE 

FEATURE 

Al tiUMtlM UM UN a£P fMTfSTJA/f 

SOURCES OF DATA 

- T T (OKPdR/lTJcH PZtoT T9ST 

- C J L OALJ/Xd/V HI JO -C£ - / 

SOURCES OF FORMULAE & REFERENCES 

• Praiiminary Calculation £2 Rnai Calculation Supersedes Calculation No. 

Hev. No Revision Calculation By •ate ChecKed Sy Oate Approved 3y Oate 

0 < Dp / - ^ 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Calculation Sheet 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Project No. <dLSJL Date r / / ? / ? * / 

Subject flAXl MUM U0£MT/?dUlr0 f S i l J J j Q W Sheet / of 2 

Bv £A/YD££ Checked Bv foP Calculation No. *f 7£& " ££ - L 

M£'£^ 

j ASJ\K 

I 1 

^ j 1 ^ I ; ' j j ' ^ 1 ^ I I ^ j 

tfffrtf u^z?ci c ^ 4 ^ f ] j j £ i A? V ~ 7 . f P ~ ^ ^ 7 ' c " j ^ j r ^ r r l 
: ! : : : I ! i • ' i ! j • ! j j : ' L i : I ' M ; j _ 

dtoFR y/fdcs zd.ue ja i ZZO. \ft*/~*»\* (cNe C$#CU-IT{\ 

— i - ; i J i * i i i i 

f i l 

$ 2SkO*L.am£ <?F,£l_£.k7Urt 

5-0. CAl CU i4Uatts.. 

\C- zygote *L» 3 

„ , — 1 _ 

Z£ii 
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ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Project No. 4(STD 

Subject_ 

By 3 ~ T 5 Checked Bv 

Date p / " 9 / f ¥ 

Sheet of 2 

. Calculation No. 4 /£~Q ~ C£ " Z. 

LS d o i l y L* 

V 

_ / f 7 / ' / 7 4* 

j i ! : • { ; : • j 

i i : : 1 i ; i i , ! : • J 
- _ J i | _ L . S i _ _ L J _ L _ i ; L _ : _ X 1 i : 1 - = ... 

IfiTAl 'M/tXTAuti UAlreATKoLtD fMJSJ7*/\Ar = 7 f j f 

-j : ! ! : I 1 : L -U - i - i - ^ - L_U ^ - L _ : :. .L— ./fc 

T T T 

-U. 
i I 

-1 - -

zr 
! I 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Calculation Cover Sheet 

Proiect Name Mtf&ftS 'FWfldtf Project Numoer *ftS6 

Calculation Number -Cf - ^ Discipline FA03N£f*TA6/^^Jc N o o f sheets H 

PROJECT ~ 
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SITE ~ 

FEATURE 

fPAtf&F SYS7FM PfSJGr/V 
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~61T R f F F A F / v c , 3 ^ 

~ CRM? AJR COM 6- yVJ/ftf IA /)L , Mr I 
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BASIC PACKAGE 
DESCRIPTION 

Roots offers 5 RootsPak sizes of com
pletely assembled, factory engineered and 
guaranteed packages incorporating 16 
frame sizes of Universal RAI rotary posi
tive blowers with flows to 1600 ICFM, 
pressures to 15 psig or vacuums to 16" 
Hg. 

The basic package consists of the 
blower, V-belt drive, OSHA guard, motor 
slide base, inlet filter and inlet silencer all 
mounted on top of a heavy-duty, unitized 
base/discharge silencer in one compact, 
easy to install package. A pressure relief 
valve is mounted on the discharge si
lencer. "Motor and other accessories op
tional. 

The combination base/discharge si
lencer is a rigid, one-piece weldment, re
inforced for minimal vibration. The inlet 
filter is supplied with a 10 micron pleated 
paper element. All standard components 

SPECIFICATIONS 
V ISO ~C£-<-l 

r 
Universal RAI® 
Packaged units (Patent pending) 

are designed for indoor or outdoor opera
tion. 

The Universal RAI blower consists of 
a cast iron casing, carburized and ground 
alloy steel timing gears secured to steel 
shafts with a taper mounting and locknut, 
and cast iron involute impellers. Oversized 
anti-friction bearings are used, with a cy
lindrical roller bearing at the drive shaft on 

ail models to provide increased bearing 
life and to withstand V-belt pull. The 
Universal RAI features thrust control, with 
splash oil lube on the gear end and grease 
lube on the drive end. 

RootsPak units are factory painted 
and skidded for shipping and handling. 

OUTLINE DRAWING & DIMENSIONAL TABLE EVERY GROWING PLANT NEEDS ROOTS 

•INLET FILTER 

• INLET SILENCER 

* ELECTRIC 
MOTOR UNIVERSAL RAI 

SLOWER 

RELIEF 
VALVE 

EXPANSION 
JOINT 

D - MPT DISCHARGE CONNECTION UNITIZED BASE / DISCHARGE SILENCER 

NOTES: 
1. All dimensions are in inches. 
2. Dimensions are approximate - do not use for construction. Packages may not be exactty as shown. 
3. Basic package weights do not include blower and motor. For blower weight, see reverse side of sheet 
4. V-belt guard is furnished, but not shown in above drawing. 

RootsPak 
Size 

Blower 
Frame Sizes 

A B c D 
Approx. net 
weight (3) 

2 22, 24, 32, 33, 42 35 22 48 2 190 lbs. 
2-1/2 36, 45, 53 40 24 65 2-1/2 230 Ibs. 

3 47, 65 46 26 70 3 320 Ibs. 
4 56, 59, 76 56 28 75 4 460 lbs. 
6 68, 615, 711 70 36 84 6 680 IbS. 

r 



I WSo - C £ - U 
PERFORMANCE T.\3L1 
BLOWER 
FRAME 
" <B£ 
' K3HT) 

SPEED 
RPM 

1 PSI 
CFM BHP 

2 PSI 
CFM BHP 

3 PSI 
CFM BHP 

4 PSI 
CFM BHP 

5 PS 
CFM BHP 

8 PSI 
CFM BHP 

7 PSI 
CFM BHP 

10 PSI 
CFM BHP 

11 PSI 
CFM BHP 

12 PSI 
CFM BHP 

15 PSI 
CFM BHP 

vie 
-Ha 

JCVAC 
CFM 

UUM 
BHP 

22 
(32) 

1160 
3600 
5275 

10 0.2 
49 0.6 
76 0.8 

7 0.3 
46 0.8 
73 1.2 

4 0.3 
43 1.1 
70 1.6 

2 0.4 
41 1.3 
68 1.9 

39 1.6 
66 2.3 

38 1.8 
64 2.7 

36 2.1 
63 3.1 

32 2.8 
59 4.2 

31 3.1 
57 4.5 

29 3.3 
56 4.9 

4 
14 
14 

6 
28 
55 

0.3 
2.0 
3.0 

24 
(43) 

1160 
3600 
5275 

24 0.3 
102 0.8 
156 1.2 

19 0.4 
97 1.3 
150 1.9 

15 0.6 
93 1.8 
146 2.7 

11 0.8 
89 2.3 
143 3.4 

8 0.9 
86 2.8 
140 4.2 

83 3.3 
137 4.9 

81 3.8 
135 5.6 

6 
14 
14 

12 
69 
122 

0.6 
3.8 
5.5 

32 
(69) 

1160 
2800 
3600 

40 0.4 
113 1.0 
149 1.3 

34 0.6 
108 1.6 
144 2.0 

30 0.9 
104 2.1 
140 2.7 

27 1.1 
101 2.7 
137 3.4 

24 1.3 
98 3.2 
134 4.1 

21 1.6 
95 3.8 
131 4.8 

19 1.8 
93 4.3 
129 5.5 

86 6.0 
122 7.7 

84 6.5 
120 8.4 

82 7.1 
118 9.1 

77 8.7 
113 11.2 

10 
15 
15 

18 
78 
114 

1.3 
4.5 
5.8 

33 
(74) 

1160 
2800 
3600 

55 0.5 
156 1.2 
205 1.6 

48 0.8 
149 2.0 
199 2.5 

43 1.1 
144 2.7 
193 3.5 

39 1.4 
140 3.5 
189 4.5 

35 1.7 
136 42 
185 5.4 

31 2.1 
132 5.0 
181 6.4 

28 2.4 
129 5.7 
178 7.4 

120 8.0 
170 10.3 

118 8.7 
167 11.2 

116 9.5 
165 12.2 

10 
14 
14 

27 
113 
163 

1.7 
5.6 
72 

36 
(102) 

1160 
2800 
3600 

95 0.7 
262 1.7 
344 2.2 

85 1.2 
253 3.0 
334 3.8 

78 1.7 
245 4.2 
327 5.4 

72 2.3 
239 5.4 
321 7.0 

66 2.8 
234 6.7 
315 8.6 

61 3.3 
229 7.9 
310 10.2 

57 3.8 
224 92 
306 11.8 

10 
12 
14 

55 
213 
284 

2.7 
7.8 
11.6 

42 
(88) 

860 
1760 
3600 

38 0.4 
92 0.8 
204 1.7 

32 0.6 
87 1.3 
198 2.6 

28 0.9 
82 1.8 
194 3.6 

24 1.1 
78 22 
190 4.5 

21 1.3 
75 2.7 
186 5.5 

18 1.5 
72 3.1 
183 6.4 

15 1.8 
69 3.6 
181 7.4 

62 5.0 
173 10.2 

60 5.5 
171 11.2 

58 5.9 
169 12.1 163 15.0 

a 
14 
14 

19 
56 
167 

1.1 
3.5 
7.2 

45 
(109) 

860 
1760 
3600 

79 0.6 
188 1.3 
410 2.6 

68 1.1 
177 2.2 
400 4.5 

60 1.5 
169 3.1 
392 6.4 

53 2.0 
162 4.1 
385 8.3 

48 2.4 
156 5.0 
379 10.2 

42 2.9 
151 5.9 
374 12.1 

37 3.4 
146 6.9 
369 14.0 

133 9.6 
356 19.7 

8 
12 
14 

46 
134 
345 

1.9 
5.8 
13.7 

47 
] (128) 

860 
1760 
3600 

109 0.8 
253 1.6 
546 3.2 

97 1.4 
241 2.8 
535 5.7 

89 2.0 
232 4.0 
526 8.2 

81 2.6 
225 53 
518 10.7 

74 32 
218 6.5 
511 13.2 

68 3.8 
212 7.7 
505 15.8 

63 4.4 
206 8.9 
500 18.3 

8 
12 
14 

72 
193 
473 

2.5 
7.5 
17.9 

53 
(143) 

700 
1760 
2850 

72 0.6 
211 1.5 
355 2.5 

63 1.0 
203 2.6 
346 4.1 

56 1.4 
196 3.6 
340 5.8 

51 1.8 
191 4.6 
334 7.4 

46 22 
186 5.6 
329 9.1 

42 2.6 
181 6.6 
325 10.7 

38 3.0 
177 7.6 
321 12.3 

167 10.7 
310 17.2 

163 11.7 
307 18.9 

160 12.7 
304 20.5 295 25.4 

10 
14 
14 

36 
158 
301 

2.2 
7.5 
12.1 

I 5 6 

J (170) 

700 
1760 
2850 

123 0.9 
358 2.2 
598 3.6 

110 1.6 
345 3.9 
585 6.4 

100 2.2 
335 5.6 
575 9.1 

92 2.9 
326 7.3 
567 11.9 

85 3.6 
319 9.0 
560 14.6 

78 4.3 
312 10.7 
553 17.3 

72 4.9 
306 12.4 
547 20.1 

290 17.5 
531 28.3 

10 
14 
14 

70 
276 
517 

3.5 
12.1 
19.7 

59 
(204) 

700 
1760 
2850 

187 1.2 
529 3.0 
881 4.9 

170 2.2 
513 5.5 
865 8.9 

158 3.2 
500 8.0 
852 12.9 

147 4.2 
490 10.5 
842 16.9 

138 5.1 
480 12.9 
832 20.9 

130 6.1 
472 15.4 
824 25.0 

464 17.9 
816 29.0 

8 
12 
14 

135 
445 
779 

4.1 
15.1 
28.3 

. 65 

r -MS) 

700 
1760 
2350 

140 1.0 
400 2.6 
546 3.5 

126 1.8 
387 4.5 
532 6.0 

116 2.6 
377 6.4 
522 8.5 

107 3.3 
368 8.3 
513 11.1 

100 4.1 
360 102 
506 13.6 

93 4.8 
353 12.1 
499 16.1 

86 5.5 
347 13.9 
492 18.6 

70 7.8 
330 19.6 
475 26.2 

325 15.3 
470 28.7 

320 23.4 
466 31.2 

307 29.1 
452 38.8 

12 
16 
16 

71 
300 
445 

4.7 
15.5 
20.7 

68 
(285) 

700 
1760 
2350 

224 1.5 
643 3.8 
876 5.0 

203 2.7 
621 6.8 
855 9.1 

187 3.9 
60S 9.8 
838 13.1 

172 5.1 
591 12.9 
824 17.2 

160 6.3 
579 15.9 
812 21.2 

149 7.5 
567 18.9 
801 25.3 

139 8.7 
557 22.0 
790 29.3 

530 31.0 
763 41.5 

522 34.1 
755 45.5 

515 37.1 
748 49.6 

10 
15 
16 

135 
495 
715 

6.2 
23.0 
32.6 

615 
(425) 

700 
1760 
2350 

420 2.6 
1205 6.4 
1641 8.6 

380 4.8 
1164 12.1 
1601 16.1 

351 7.1 
1133 17.8 
1570 23.7 

323 9.3 
1107 23.5 
1544 31.3 

301 11.6 
1084 29.1 
1521 38.9 

279 13.8 
1063 34.8 
1500 48.5 

8 
12 
12 

292 
997 
1433 

9.1 
34.1 
45.5 

76 
I (400) 

575 
1400 
2050 

195 1.3 
526 3.2 
788 4.7 

179 2.3 
511 5.7 
772 8.3 

168 3.3 
500 8.1 
761 11.9 

158 4.3 
490 10.6 
751 15.5 

150 5.4 
481 13.0 
742 19.1 

142 6.4 
473 15.5 
734 22.7 

134 7.4 
466 17.9 
727 26.3 

115 10.4 
447 25.3 
708 37.1 

441 27.8 
703 40.7 

436 302 
697 44.2 

421 37.6 
682 55.0 

12 
16 
16 

117 
413 
674 

6.2 
20.0 
29.2 

711 
(530) 

575 
1400 
2050 

362 2.2 
970 5.3 
1450 7.7 

336 4.0 
944 9.8 
1424 14.3 

316 5.9 
925 14.3 
1404 20.9 

299 7.7 
908 18.8 
1387 27.5 

284 9.6 
893 23.3 
1373 34.1 

271 11.4 
880 27.8 
1359 40.7 

258 13.3 
867 32.3 
1347 47.3 

226 18.8 
835 45.8 
1315 67.1 

12 
15 
16 

228 
793 
1256 

11.2 
33.8 
52.7 

iNotes: 1. Pressure ratings based on inlet air at standard pressure of 14.7 psia, standard temperature of 68°F, and specif ic gravity of 1.0. 
| 2. Vacuum ratings based on inlet air at standard temperature of 68°F, discharge pressure of 30" Hg and specific gravity of 1.0, 

Consult factory for RootsPak optional vacuum packages. 
3. Blower weights shown are approximate net weights in pounds. 

DESIGN & CONSTRUCTION FEATURES 
1. Factory engineered, factory guaranteed 
2. Compact package designed for ease of handling and installation 
3. Indoor or outdoor operation (when ordered with suitable motor enclosure) 
4. Blower covered by 18/24 month uncontested warranty 
5. Refer to bulletin B-5125 for Universal RAI blower details 

DRESSER INDUSTRIES, INC. 
ROOTS DIVISION 
900 WEST MOUNT STREET, CONNERSVILLE, INDIANA 47331 
TELEPHONE: 317/827-9200 FAX: 317/825-7669 

IS-5121P 
Revised August, 1991 
All specifications subject to change without notice 
01991. Dresser Industries. Inc. 
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Regression Models for Hydraulic Conductivity 
and Field Test of the Borehole Permeameter 

DANIEL B. STEPHENS, K E V I N LAMBERT, 1 A N D D A V I D W A T S O N 2 

Department of Geoscience and Research and Development Division, New Mexico Institute of Mining and Technology, Socorro, New Mexico 

The saturated hydraulic conductivity K, of sediments in the vadose zone is an important parameter in 
predicting the seepage rates of water and contaminants. The borehole permeameter is an in situ tech
nique to test a relatively large sample size at any depth. Solutions are presented which account for the 
effects of unsaturated flow. These solutions are derived from a regression analysis of results of numerical 
simulations in which unsaturated hydraulic conductivity is represented by one or two parameters. The 
results of a borehole permeameter test in a uniform sand are compared with field ponding tests and air 
entry permeameter tests. The regression-based solutions for the borehole permeameter which account for 
capillarity provide very good agreement with other permeameter results. Depending upon the approach 
used to solve the borehole problem K, values determined by methods which neglected and included 
capillary effects varied by a factor of only about two for the soil tested. 

INTRODUCTION 

Methods to determine the saturated hydraulic conductivity 
K, above the water table are applicable to a wide range of 
problems, including artificial recharge, impoundment seepage, 
drainage of agricultural land, and hazardous waste disposal, 
among others. A recent series of articles [Stephens and 
Neuman, 1982a, b, c] discussed one of these methods to obtain 
saturated hydraulic conductivity in situ in the vadose zone, 
namely, borehole infiltration tests. Philip [1985] recently re
ferred to this method as the borehole permeameter, and others 
have applied the terms well permeameter, shallow well pump-
in test, and reverse auger hole method. The test involves filling 
a borehole of known geometry with water and maintaining a 
constant water level in the hole until the flow rate into the soil 
is steady. Reynolds et al. [1985] advocate the use of a 
Mariotte siphon to control head in the borehole and refer to 
this particular apparatus as the "Guelph permeameter." 

Stephens and Neuman [1982a] presented field procedures, as 
well as analytical solutions which were developed mostly by 
the U.S. Bureau of Reclamation. One of the solutions [Glover, 
1953] has the form 

Q[sinh-'(tfD)-l] 
2KH1 (1) 

where Q is the steady flow rate into the borehole ( I l T ~ l ) ; H 
is the constant depth of water in the borehole (L); and H D 

(LIT') is the ratio of water depth to borehole radius r (L). This 
solution assumes that the pore space is fully saturated and 
neglects capillarity; that is to say, pressure heads less than 
zero are not included in the conceptual model. Another ana
lytical solution which neglects capillarity was recently derived 
by Reynolds et al. [1983]. 

Through the use of numerical simulations, Stephens and 
Neuman [19826, c] evaluated the simplified solutions and 
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found them to have limitations, particularly with respect to 
the significance of unsaturated flow. They employed four dif
ferent soils to predict the steady flow rate for a range of bore
hole conditions. The soils included silt loam GE3, Del Monte 
fine sand, Yolo light clay, and a hypothetical coarse sand 
similar to sand 4107 in Mualem and Dagaris [1976] catalog. A 
multiple linear regression analysis between dimensionless flow 
rate, borehole geometry, and capillary factors showed that 
differences in capillarity between soils contributed significantly 
to the variability in the model-predicted steady flow rate. On 
the basis of this statistical analysis applied to 27 data sets 
reflecting different combinations of borehole and soil proper
ties, an equation was derived to predict K s . The capillary 
factor selected, a, (L _ I ) , was arbitrarily based on the relative 
unsaturated hydraulic conductivity K r versus pressure head xfi 
relationship, defined as 

ln (1) - ln (0.5) 0.693 
u> < 0 (2) 

1 0 - \ji (at K, = 0.5) \ji (at K r = 0.5) 

The regression-based solution is 

log 1 0 C„ = 0.658 log l 0 H D - 0.238a!0 5 

-0.398 log 1 0 H + 1.343 (3) 

where C„ is a dimensionless steady flow rate defined as 

C„ = QRrHK) (4) 

and the 95% confidence limits on the coefficients on the right-
hand side of (3) are ±0.057, 0.057, 0.100, 0.123, respectively 
[Stephens, 1979]. 

The numerical simulations clearly showed that the zone of 
saturation was limited to the vicinity of the borehole, and the 
significance of capillary effects on the flow rate was a function 
of soil texture and borehole conditions. In fact, the decrease in 
water content with increasing distance from the borehole led 
Stephens [1985] to suggest that flow nets could be used to 
determine unsaturated hydraulic conductivity in situ, provided 
that sufficient data were available to map the hydraulic head 
field. 

Philip [1985] recently addressed the same problem of 
saturated-unsaturated flow from a borehole in the vadose 
zone. He developed a quasi-analytical solution to predict Ks 

2207 
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- ^ \/ < 1; .V > 1). Based on a theoretical model of Mualem 
[Viibb] thc parameters st„ and N are then used to calculate 
H - j directly, according to 

= v+wrr*2 (I0) 

These fitting parameters to moisture retention data in (7) 
jjuj (9i will be used in deriving empirical expressions to deter
mine K, from borehole permeameter data that incorporate 
capillary effects. 

The hydraulic properties for developing the capillary pa
rameters and running the numerical simulations were ob
tained from the four soils used to generate (3) plus two other 
toils. Cikit loam and Ida silt loam. Details of numerical simu
lations oi dturated-unsaturated flow are described in detail by 
Stephens [1979] and Stephens and Neuman [1980; 19826]. 
Simulations of the steady infiltration rate were obtained for 
different borehole diameters and depths of water in the bore
hole. The results of the numerical simulations led to as many 
m 29 sets of data, with each set consisting of the steady simu-
Mfyrf infiltration rate, soil hydraulic properties, borehole 
radius, and head of water. For each of three different methods 
io characterize capillary effects (equations (2), (7), and (9)), a 
Bttluple linear regression analysis [Kim and Kohout, 1975] 
mi applied to the data sets. The parameters used to 
characterize capillary effects are given in Table 1; in each case, 
these parameters were obtained from the main wetting curve 
of the soil moisture characteristic. The three empirical equa
tions developed from the simulation data and the capillarity 
parameters in equations (2), (7), and (9) are as follows. 

i , model 

l°*.o C„=0.486 logto ff„-t-OXXWa,-1 -0.454 log10 H 

+ Q.019HD

OS +• 0.828 R 1 = 0.983 (11) 

•here i, is in inverse centimeters, H is in meters, and the 95% 
confidence limits on log10 C„ and the other coefficients are 
0.114.0.086.0.061,0.073, and ±0.008, respectively. 

Brooks-Corey model 

W>gI0 C„=0.484 log,0 tf0+0.027(-^J0-5-0.466 logI0 H 

+ 0.01SHo°
s + 0.846 R 2 = 0.979 (12) 

where -.. s in centimeters, H is in meters, and the 95% confi
dence .rr.as on log C„ and the other coefficients are 0.130 and 
O.fNv. o.tios. 0.084, ±0.009, respectively. 

TABLE 1. Unsaturated Flow Parameters Used to Develop 
Empirical Solutions for K, 

Brooks-Corey van Genuchten 
Mualem ' 
Catalog 
Number 

A, 
cm cm cm'' N 6, 

• line 4108 0.012 2.41 -55.0 0.016 4.36 0.05 

v " l " light dav 
s , | l loam G.E] 3 
Coarse sand 
c"'ai loam 
, d ;> silt loam 

3102 0.040 0.49 - 28.0 0.027 1.60 0.18 
3310 0.010 1.09 -200.0 0.004 Z06 0.13 
4107 0.046 1.96 -12.0 0.060 Z46 0.04 
3402 0.018 0.16 - 0.7 0.017 2.30 0.08 
3305 1.98 0.040 1.27 0.00 

van Genuchten model 

log10 C„=0.653 loglo Ho-0.257 log10 ao-0.633 logI0 H 

+ 0.02\H„O S - 0.313N-0-5 + 1.456r + 0.453 (13) 

R 2 = 0.993 

where a, is in centimeters"', H and r are in meters, and 95% 
confidence limits on log C„ are 0.078 and 0.147, 0.032, 0.152, 
0.006,0.177, and ± 1.525 on the other coefficients, respectively. 
Twenty eight data sets were used to develop (12) and (13) and 
29 data sets were used for (11). In the multiple linear regres
sion analysis, only those terms which contributed significantly 
to predicting log C„, on the basis of an F statistic, were includ
ed in the above equations. 

The regression equation chosen should be that which pro
duces accurate results and contains parameters that are con
venient for the user. Methods to estimate capillary parameters 
for the empirical solutions will be summarized. In the Brooks-
Corey [Brooks and Corey, 1949] approach (equation (12)), one 
needs to determine the water entry pressure head. This value, 
which is roughly half of the air entry pressure head, can be 
estimated in the field with the air entry parameter described 
by Bouwer [1966]. Using a hanging water column apparatus, 
air and water entry pressure may be determined in the labora
tory. Particle size analysis of representative samples and soil 
texture classification on the U.S. Department of Agriculture 
soil texture triangle are all that are required to estimate the 
water entry pressure head using compilations by Clapp and 
Hornberger [1978] or McCuen et al. [1981]. 

The parameters in van Genuchten's [1978] procedure (equa
tion (13)) may be obtained by selecting a representative soil 
from among 34 moisture retention curves for imbibition in 
Mualem % [1976] catalog. We applied van Genuchten's com
puter procedure to these 34 soils to calculate unsaturated flow 
parameters using the Mualem three-parameter model (Table 
2). The resulting values of a a„ and N may be used to estimate 
the capillary effects for similar soils. 

An approach to obtain the 9-<j/ relationship indirectly for a 
specific soil, and therefore to estimate the Brooks-Corey 
[Brooks and Corey, 1964] or Mualem [1978] parameters, is to 
use the recent work by Arya and Paris [1981], which produces 
a 9-i/f curve from particle size analyses and bulk density. How
ever, this procedure has not been extensively validated in the 
published literature. 

Perhaps the best method to obtain the unsaturated flow 
parameters may be to actually collect O-i/r data pairs from 
simultaneous measurements with a neutron probe and ten-
siometers located around the borehole. Even at steady state 
the moisture content from background to saturation can be 
determined with proper location of instrumentation, owing to 
the three-dimensional distribution of moisture content sur
rounding the borehole. For example, the in situ 8-ip relation
ship could be used to generate Mualem's [1978] parameters in 
(13); then, steady borehole infiltration rate and borehole ge
ometry could be used to calculate Kr 

For the third regression model, equation (11), to obtain a„ 
one could utilize the flow net procedure described by Stephens 
[1985]. This is an in situ technique which requires mapping 
the hydraulic head field near a constant head source, such as 
that created during the borehole infiltration test. Alternatively, 
conductivity could be calculated from moisture retention data 
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DANIEL B. STEPHENS & ASSOCIATES. INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

MATHCAD 
CALCULATION 

Project No.: 

Subject: SVE WELL DESIGN ANALYSIS'(LVZ WEL 

By: R.EDERER Checked By: 

Date: ? / l / / V 

Calculation No.: Cf - */ 

1.0 PURPOSE: Estimate the radiuss of influence and pressure at desired radius of influence using the radial flow 
steady state pressure equations. The final results will provide the design well head vacuum for equipment specs. 

2.0 ASSUMPTIONS AND CRITERIA: 

1. REFERENCES: IT CORPORATION, PRELIMINARY FIELD INVESTIGATION REPORT, FORMER LIQUID WASTE DISPOSAL PIT, 
ENRON GAS PROCESSING CO., MARCH 1993. 

JOHNSON, P.C, KEMBLOWSKI, M.W., ET. AL, A PRACTICAL APPRACH TO THE DESIGN, OPERATION, AND 
MONITORING OF IN SITU SOIL VENTING SYSTEMS, JUNE 1809. £)V0fY)R( SPt2.\N(\ | T ^HO 

2. DATA BELOW IS BASED ON IT PILOT TEST WHERE 0=68.9 CFM AT t=1930: SEE ATTACHMENT 1 

3.0 CALCULATIONS AND ASSUMPTIONS: 

1. CALCULATE RADIUSS OF INFLUENCE BASED ON THE FOLLOWING INPUT DATA: 

Absolute ambient pressure: Patm = 8 5 \yS 

Extraction well radius 
(including backfil): 

Distance from VEW 

Absolute pressure at 
distance r: 

Absolute pressure applied 
at VEW: 

Calculate Radiuss of Influence: 

w 12 

r=35 feet 

P r ; = ( P a t m + 

R w = 0.333 feet [Well VEW-2) \ y 

W 

-0.24 

407.09 

55 
atm" 407.09 

P r = 0.8494 atm [ATTACHMENT 1] 

P w = 0.7149 ^ atm [ATTACHMENT 1] 

R ^ Ur2-Pw2 lR< R 
w 

Rj=35.8 feet 

2. ASSUMING A DESIGN WELL FLOW OF 70 CFM, ESTIMATE THE PRESSURE AT Rj : 

Volumetric vapor flowrate 

Stratum thickness (or screen interval): 

Soil permeability to air flow: 

(iterated to match pilot test results) 

Viscosity of air: 

Air filled soil void fraction 

time: 

radial distance from VEW: 

Ambient atmospheric pressure: 

Q: = 70 cfm Q ^ Q . - ^ L Q=3.304-104 cm3/« 

m =42 

60 
m = m-30.48 cm m = 1.280* 10 CORP WELL LOG] 

k:=3.44-10 m2 k=k-1002 k = 3.440* IO"6 ^m2 [IT CORP SOILS DATA] 

-4 ^ 
Jl - = 1.8-10 gm/cm-s 

£ = .43 [IT CORP SOILS DATA] ^ 

X - l hours t =t-24-60 seconds [ATTACHMENT 1] X. s a c 

r ^ R j r =r-30.48 r = 1.091-103 cm ^ 

Patm = 8 5 

Patm :=Patm10131o68/cm-s2 ^ % \ \ 0 ^ ^ 



3. X <0.1 THEREFORE, THE FOLLOWING EQUATION APPLIES 

' r2 • 

X : = — X = 7.710-10 -4 

4-Jt-m-

-0.5772- ln 
\4kPatmj 

+ ln(t) 

Px=708.205 g/cm-szOR: Px = 2—-407.98 Px=0.285 -|nH20 ^ 
1.013-106 

4. BASED ON THE THE CALCULATION Px AND R| FROM ABOVE, ESTIMATE THE WELL HEAD VACUUM FROM THE FOLLOWING: 

Absolute ambient pressure: 

Extraction well radius 
(including backfil): 

Distance from VEW 

P atm - 8 S 

R w = ^ 

r=35 feet 

R w = 0.667 feet 

Absolute pressure at 
distance r: 

P r = P atm + 407.09 

The following equation was Iterated such that Pr 4et: 

P g = 48 "H20 gauge vacuum AT WELL HEAD 

P, 
P w ~Patm + 

407.09 

P = 0.285 "H20 (gauge) AT A DISTANCE Rj 

P r = 0.8507 atm 

p r "Patm"1" 

x:=P w 
1 + 

407.09 

atm 

w 

P r = 0.85070 atm 

In 
R w; 

In 
' R w \ 

R 
»/ 

x =0.85070 

4.0 CONCLUSION AND RECOMMENDATIONS: 

Pr=x:or P„=48.0 "H20 USE Pg FOR DESIGN OF THE BLOWER FOR THE SVE SYSTEM 
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Table 4 
Summary of VES Pilot Test Monitoring Parameters 

Enron Liquid Fuels Company, Main Gas Processing Plant 
Hobbs, New Mexico 

Data 
Vapor 
Extraction 
Wall ID Time 

Vacuum* 
(irtHjO) 

Row 
Rata" 
(H/min) 

Temperature0 

<°F> % L E L d 

RD Effluent 
Concentration* 

Parts Por Million 

04-Nov-92 

VEW-2 ^ 

1230 54 2000 60 100 NA 04-Nov-92 

VEW-2 ^ 1330 54 2700 65 100 NA 

04-Nov-92 

VEW-2 ^ 

1430 54 2300 60 100 NA 

04-Nov-92 

VEW-2 ^ 

1530 54 2300 60 100 NA 

04-Nov-92 

VEW-2 ^ 

1630 54 2200 60 100 NA 

04-Nov-92 

VEW-2 ^ 

1730 55 2600 60 100 NA 

04-Nov-92 

VEW-2 ^ 

1830 55 2500 60 100 NA 

04-Nov-92 

VEW-2 ^ 

1930 55 2700 53 100 NA 

05-Nov-92 

VEW-1 ^ 

0700 30 t400* 95" 100 NA 05-Nov-92 

VEW-1 ^ 0800 29 1800' 90' 100 NA 

05-Nov-92 

VEW-1 ^ 

0900 28 3000 60 100 NA 

05-Nov-92 

VEW-1 ^ 

1000 29 4800 60 100 NA 

05-Nov-92 

VEW-1 ^ 

1100 29 4200 60 100 NA 

05-Nov-92 

VEW-1 ^ 

1200 29 4200 65 100 NA 

05-Nov-92 

VEW-1 ^ 

1300 29 3800 65 NA >1000 

05-Nov-92 

VEW-1 ^ 

1420 29 3800 65 NA >1000 

"Vacuum measured in inches of water. 
bAirflow velocity measured win a hot-wire anemometer in a 2-irtcrwriside-o?aineter pjpa in 
Temperature in degrees Fahrenheit as measured by a hot-wire anemometer. 
^Lower explosive Km*, percent. 
"Oryanic vapor concentrations measured with an RD in parts per miBon by volume. 
'During the first two readings on 12-5-92. the hot-wire anemometer was out of calibration. 
NA » Not analyzed. 

feat par nunute. 

.u-

AL/WP/2-93/MBC:R25J3 22 
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Table XX. Estimated Volume and Mass of Contaminants 

ENRON Hobbs FLWDP Area 

Interval (feet 

bgs) 

Area of 

Actionable 

Contamination 

(square feet)1 

Volume (cubic 

feet) 

Average 

Contaminant 

Concentration 

(mg/Kg)2 

Estimated 

Contaminant 

Mass (Kg)3 

0-10 27,000 270,000 1,330 20,469 

10-20 12,900 129,000 1,480 10,882 

20-30 13,400 134,000 1,868 14,268 

30-40 23,500 235,000 692 9,269 

Totals NA 768,000 NA 54,888 

5.2 Ground-Water Impacts 

The estimated extent of actionable BTEX in ground water is shown in Figure 9. Benzene, 

which has the lowest regulatory standard (10//g/L) of the BTEX constituents, has been used 

to determine the extent of actionable ground water. Actionable benzene is limited to a plume 

about 200 feet wide extending from the vicinity of the oil/water separator about 420 feet to 
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EXECUTIVE SUMMARY 

Daniel B. Stephens & Associates, Inc. was retained by ENRON Operations Corp. to conduct an 

environmental investigation at the Hobbs Compressor Station No. 2 and the Hobbs Natural Gas 

Processing Plant, located in southeastern New Mexico. This investigation supplements the 

previous work performed by Geoscience Consultants Limited in February 1994. The objective 

of this current investigation was to characterize the distribution of organic and inorganic 

constituents in underlying soils and ground water near three former underground storage tanks 

(USTs) at Hobbs Compressor Station No. 2 and in the vicinity of the aboveground ENRON Oil 

Transport and Trading (EOTT) tanks at the Hobbs Natural Gas Processing Plant. 

At the Hobbs Compressor Station No. 2, soil from three existing open excavations was sampled 

and analyzed using field screening techniques to determine if volatile organic compounds (VOCs) 

were present. Additionally, six borings were advanced to the water table to evaluate the areal 

extent of subsurface impacts resulting from the release of petroleum hydrocarbons from the 

former USTs. The soils surrounding two of the former USTs are impacted from approximately 

the land surface to the ground-water table, which is roughly 22 feet below ground surface. Soils 

surrounding the third excavation did not contain detectable VOCs. The extent of actionable 

ground-water impacts extends from the former USTs to at least the property boundary. The New 

Mexico Water Quality Control Commission (NMWQCC) numerical standards for several organic 

and inorganic constituents were exceeded at five of the six ground-water sampling locations. In 

addition, ground-water impacts were detected along the eastern (downgradient) property fenceline 

for approximately 500 feet, suggesting that off-site impacts to ground-water quality may have 

occurred. 

At the Hobbs Natural Gas Processing Plant, 8 borings were advanced to the water table, 

approximately 47 feet below ground surface, to determine the areal distribution of impacts to the 

subsurface resulting from the release of petroleum hydrocarbons from the EOTT Tanks. No soil 

samples analyzed during this investigation contained VOC concentrations above action levels. 

However, VOC impacts to ground water were identified east of the EOTT tanks for a distance of 

approximately 300 feet. The actionable VOC plume is approximately 250 feet wide at a distance 

of 150 feet downgradient of the EOTT tanks. 

3260(2)\SBSRFINV.794\SBSR-INV.894 1 
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1. INTRODUCTION 

ENRON Corporation retained Daniel B. Stephens & Associates, Inc. (DBS&A) to investigate 

petroleum hydrocarbon-impacted soil and ground water at ENRON Corporation's Hobbs 

Compressor Station No. 2 (compressor station) and Hobbs Natural Gas Processing Plant 

(processing plant), both located near Hobbs, New Mexico. The compressor station is 5.2 miles 

south of the processing plant, which in turn is located approximately 8 miles west of Hobbs along 

the Carlsbad Highway (U.S. Highway 62). The location of each site is shown on Figure 1. 

A limited field investigation by Geoscience Consultants Limited (GCL, 1994) identified areas 

impacted with organic compounds near the former underground storage tanks (USTs) at the 

compressor station and the ENRON Oil Transport and Trading (EOTT) tanks at the processing 

plant. GCL determined that the New Mexico Water Quality Control Commission (NMWQCC) 

standards for ground water were exceeded for several aromatic volatile organic compounds 

(VOCs) and polynuclear aromatic hydrocarbons (PAHs). Although their investigation identified 

subsurface impacts near these storage areas, the extent of the impacts remained to be defined. 

During the period of May 16 through 22, 1994, DBS&A conducted an investigation to determine 

the extent of the subsurface impacts identified by GCL. In order to evaluate the hydrocarbon 

releases, DBS&A analyzed soils for VOCs using field screening techniques and submitted ground

water samples for analyses of organic and inorganic constituents to determine if water quality 

standards set by the NMWQCC were exceeded. The DBS&A investigation included the following 

tasks: 

• Sample two existing monitor wells at the compressor station 

• Drill and sample six temporary drive point wells to obtain ground-water samples at the 

compressor station 

• Analyze soils, using the headspace method, from three existing open UST excavations 

at the compressor station 

3260(2)\SBSRFINV.794\SBSR-INV.894 2 
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• Oversee the closure of the three open UST excavations at the compressor station 

• Drill and sample eight temporary drive point wells to obtain ground-water samples 

at the processing plant 

Install one downgradient monitor well at the processing plant 

Survey the locations of new borings at both sites 

This report presents the methods and results of the investigations of subsurface impacts 

originating from the liquid storage areas investigated at the two sites. Section 2 provides 

background information on the two facilities, the physical setting, and the regional hydrogeologic 

framework. Section 3 describes the field procedures used during the investigations and the 

findings of the subsurface investigations conducted at the two facilities. Finally, Section 4 

provides a summary and the conclusions derived from the investigation. 

3260(2)\SBSRFINV.794\SBSR-INV.894 4 
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2. BACKGROUND 

The compressor station and processing plant are located southwest and west, respectively, of 

Hobbs, New Mexico, approximately 51/2 miles apart from each other. Section 2.1 describes each 

facility in more detail. Sections 2.2 and 2.3 discuss the physical setting and regional 

hydrogeology of the area. 

2.1 Facility Descriptions 

Hobbs Compressor Station No. 2. The compressor station is situated on approximately 6 acres 

of land within Township 19S, Range 37E, Section 33 of Lea County, New Mexico. The site is 

accessed via a county road heading east of the community of Monument (Figure 1). 

The compressor station is one of several ENRON facilities in the Hobbs area that direct natural 

gas to the processing plant. The primary function of the compressor station is to boost the 

pressure of the natural gas stream. 

As part of routine system maintenance, pipeline condensate and used lubricating oils are 

periodically removed from the gas pipeline and engines. Currently, all waste liquids removed from 

the system are collected and stored in aboveground tanks prior to off-site disposal. Formerly, 

waste liquids were stored in USTs near the main compressor building. The USTs were removed 

in July 1992, and the excavations remained open when the subsurface investigation began in May 

1994. The general site layout, showing the locations of buildings, the UST excavations, and 

ground-water monitoring points, is shown in Figure 2. 

Use of the former USTs resulted in the release of waste liquids to the subsurface primarily by 

UST overflows. The extent of subsurface impacts originating from the former USTs are the 

subject of this DBS&A investigation. 

Hobbs Natural Gas Processing Plant. The processing plant is situated on approximately 60 acres 

of land within Township 19S, Range 37E, Section 6 of Lea County, New Mexico. Site access is 

via the Carlsbad Highway (U.S. Highway 62/180) (Figure 1). The plant contains gas processing 

3260(2)\SBSRFINV.794\SBSR-INV,894 5 
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equipment, waste management facilities and storage areas, office and maintenance buildings, and 

open land. The primary function of the processing plant is to remove impurities, including 

hydrogen sulfide, from the natural gas stream after its collection from supply wells. The general 

site layout, showing the locations of buildings, liquid storage areas, and monitor wells installed 

during and prior to this investigation, is shown in Figure 3. 

Waste liquids from the processing area are routed to the EOTT tanks for recycling. As identified 

by GCL (1994), past operations may have resulted in release of liquids to the subsurface near 

the EOTT tanks. The extent of subsurface impacts near the EOTT tanks is the focus of this 

investigation conducted at the processing plant by DBS&A. 

2.2 Physical Setting 

Both facilities are located within the southern portion of the High Plains of southeastern New 

Mexico. The High Plains are comprised of a relatively flat surface that regionally slopes to the 

southeast. The southern edge of the High Plains is distinguished by a topographic feature called 

the Mescalero Ridge. The relative difference in elevation between the two sites is approximately 

130 feet, with the higher point being the processing plant, at approximately 3,700 feet above 

mean sea level (msl). 

Shallow depressions and small sand dunes are the only significant topographic features on the 

relatively flat plains. The majority of the surface runoff is retained in these shallow depressions, 

which are locally referred to as buffalo wallows. The surface runoff remains in the buffalo wallows 

until it seeps into the ground or evaporates. The shallow depressions are often connected by 

poorly defined drainage patterns. 

The area surrounding the two facilities is sparsely vegetated with native grasses and mesquite. 

The climate is semi-arid, with a mean annual precipitation of about 15 inches (Nicholson and 

Clebsch, 1961). The annual precipitation occurs primarily during intense summer thunderstorms. 

3260(2)\SBSRFINV.794\SBSR-INV.894 7 
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2.3 Regional Hydrogeology 

As discussed in a previous DBS&A report (1994), the Hobbs area is underlain by unconsolidated 

and consolidated sand, silt, and clay deposits which regionally comprise the Ogallala Formation 

of Pliocene Age. The Ogallala Formation is often capped by a layer of well hardened caliche 

which grades into underlying fine-grained sands. Nicholson and Clebsch (1961) have described 

the Ogallala Formation as chiefly a calcareous, unconsolidated sand that contains some clay, silt, 

gravel, and beds of well consolidated sandstone. The information gathered from the borings 

advanced by DBS&A are consistent with this lithologic description. 

The Ogallala Formation unconformably overlies the Triassic Dockum Group. The top of the 

Dockum Group is approximately 170 feet below ground surface (bgs) at the processing plant and 

32 feet bgs at the compressor station. The uppermost formation of the Dockum Group is the 

Chinle Formation, which consists of reddish siltstone and claystone units ranging in thickness 

from 0 to 1,270 feet in southern Lea County (Nicholson and Clebsch, 1961). 

The Ogallala Formation is the major fresh-water bearing formation in southeast New Mexico. 

Recharge to the aquifer occurs primarily by infiltration of precipitation within the depressions on 

the High Plains surface. The regional ground-water flow is toward the southeast (Figure 4). 

GCL (1994) estimated hydraulic conductivity (K) values of between 26 and 50 feet per day and 

specific yields (Sy) of 0.23 for the Ogallala aquifer near the sites. Hydraulic conductivity values 

reported by IT Corporation (1992) were on the order of 1 to 6 feet per day based on slug tests 

performed within three processing plant monitor wells (monitor wells MW-4, MW-5, and MW-6) 

near the oil/water separator (Figure 3). 

3260(2)\SBSRFINV.794\SBSR-INV.894 9 



Explonation 

Well 

Water Level (data from 
State Engineer Office) 

Water Level Contour (feet above msl) Approximate Site Boundary 

DANIEL B. STEPHENS & ASSOCIATES, INC.1 

8-94 JN 3260 

Compressor 
Station No. 2 

ENRON-HOBBS 

Regional Water Table Elevations 

Figure 4 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

3. SUBSURFACE INVESTIGATIONS 

The following sections describe the subsurface investigations conducted at the two sites to define 

the on-site extent of impacts identified by GCL. The general field procedures followed during the 

investigations are outlined in Section 3.1. Sections 3.2 and 3.3 describe site-specific procedures 

and the outcomes of the investigations at the compressor station and the processing plant, 

respectively. 

3.1 Drilling and Sampling Procedures 

This section describes field procedures used by DBS&A during the exploratory drilling program 

at each site. Additional field procedures specific to each site are described in Sections 3.2.1 

and 3.3.1. 

Drilling at both sites was completed by Eades Drilling Company of Hobbs, New Mexico, using a 

Midway-10m air-rotary rig. As each borehole was advanced, grab and split-spoon samples were 

collected at 5-foot intervals for geologic logging. Appendix A contains the lithologic logs produced 

for each boring. Lithologic descriptions were produced using the Unified Soil Classification 

System (USCS) and the Munsell color system. 

The soil samples collected during drilling were tested for the presence of VOCs using an organic 

vapor meter equipped with a photoionization detector (PID). Field PID measurements were used 

to determine the presence of actionable soils (PID reading greater than 100 parts per million 

volume [ppmv]) as defined in the Oil Conservation Division (OCD) guidelines for. abandonment 

of unlined surface impoundments (1993). Drill cuttings with concentrations above the OCD limits 

were containerized for appropriate disposal; cuttings below the OCD guideline were spread 

around the boring in a thin lift. Following data collection, each boring was filled with a cement-

bentonite slurry to ground surface. 

Boring locations were surveyed by John W. West Engineering Company of Hobbs, New Mexico 

using the facilities' grid systems, and surface elevations were determined relative to msl. Survey 

3260(2)\SBSRFINV.794\SBSR-INV.894 11 
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data for both sites are presented in Table 1. The survey plats prepared by John W. West 

Engineering Company are included in Appendix A. 

Ground-water samples from both sites were collected from each boring through temporary wells 

consisting of a 2-inch-diameter galvanized steel pipe attached to a drive point. After the drive 

point was advanced into the aquifer, the drill rig moved off-hole and proceeded with 

decontamination prior to setting up at the next drilling location. 

After each drive point was inserted into the open boring, the depth to water was measured and 

the temporary drive point well was bailed until approximately three casing volumes were purged. 

During purging, field parameters (pH, temperature, and electrical conductivity) were measured and 

recorded every half casing volume. Purged ground water was contained in 55-gallon drums to 

be disposed of by ENRON upon receipt of the analytical results. A ground-water sample from 

each well was collected using a dedicated, disposable polyethylene bailer. 

Ground-water samples from both sites were analyzed for halogenated and aromatic VOCs (EPA 

method 8010/8020), total petroleum hydrocarbons (TPH) (EPA method 8015 modified), PAHs 

(EPA method 8100), major ions, total dissolved solids (TDS), and metals regulated by the 

NMWQCC. Samples were shipped in ice-filled chests to Hall Environmental Analysis Laboratory 

(HEAL) for the analysis of organic compounds and to Analytical Technologies, Inc. (ATI) for the 

analysis of inorganic compounds. Both laboratories are located in Albuquerque, New Mexico. 

HEAL provided DBS&A with facsimile copies of the analytical results within 24 hours of sample 

collection so that the analytical results could be used to determine the locations of subsequent 

borings. 

All sampling equipment was decontaminated prior to each use by washing with Liquinox® 

detergent followed by a deionized water rinse. Drilling equipment and sampling devices were 

steam-cleaned and inspected by DBS&A personnel prior to beginning another boring. One field 

equipment blank was collected by running deionized water through the screened portion of the 

sampling device and collecting a sample of the runoff. The field blank was submitted blind with 

the other ground-water samples for organic analyses to verify that the sampling device was 

decontaminated between borings. 
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Table 1. Monitor Well and Soil Boring Locations 

Well/Boring 
South1 

(feet) 
East1 

(feet) 

Measuring Point 
Elevation 

(feet above msl) 

ENRON-Hobbs Compressor Station No. 2 2 

SB-1 169.27 204.57 3590.29 

SB-2 252.89 205.38 3589.16 

SB-3 423.84 205.77 3587.95 

SB-4 265.92 90.76 3590.59 

SB-5 68.01 202.31 3590.60 

SB-6 508.86 204.07 3587.33 

MW-1 324.42 176.46 3591.14 

MW-2 -64.84 59.94 3598.83 

ENRON-Hobbs Natural Gas Processing Plant3 

EOTT-1 1619 1254 3720.79 

EOTT-2 1539 1213 3720.16 

EOTT-3 1456 1291 3720.37 

EOTT-4 1575 1129 3720.20 

EOTT-5 1389 1290 3720.41 

EOTT-7 1304 1297 3721.03 

EOTT-8 1158 1290 3722.81 

DP-1 1448 1167 3720.32 

DP-2 1065 855 3722.36 

MW-8 1565 540 3716.17 

MW-9 1446 1515 3722.46 

Note: Survey conducted by John W. West Engineering Company, Hobbs, NM 

1 South and east coordinates relative to facility survey grid 
2 For locations of wells/borings, refer to Figure 2 
3 For locations of wells/borings, refer to Figure 9 
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During the field program quality assurance/quality control samples, consisting of trip blanks, field 

equipment blanks, and sample replicates, comprised approximately 5 to 10 percent of the total 

number of water samples in order to check intralaboratory precision during the field program. 

Appendix B contains the HEAL and ATI reports with the supporting quality assurance and chain-

of-custody documents for all water samples submitted for analysis. 

3.2 Hobbs Compressor Station No. 2 

The investigation at the compressor station was undertaken to evaluate the extent of actionable 

soils remaining near the open UST excavations and actionable ground-water impacts 

downgradient of the former tanks. In order to characterize the impacts originating from the former 

USTs, soil samples were collected from the walls of the open excavations, and six temporary 

drive point wells were installed in the upper portion of the aquifer to collect ground-water samples 

for chemical analysis. The temporary wells were located downgradient of the former USTs and 

along the eastern property boundary (Figure 2). To obtain access to the property east of the 

compressor station, ENRON will contact the property owner. 

Section 3.2.1 describes the procedures used during the sampling and closure of the three UST 

excavations. Sections 3.2.2 and 3.2.3 provide a discussion of the information gathered from the 

sampling of the open excavations and the ground-water sampling borings and provides an 

interpretation of the subsurface impacts. 

3.2.1 Sampling and Closure of Open Excavations 

In July 1992, Benge Construction Company of Lovington, New Mexico removed the three USTs 

near the main compressor building shown on Figure 2. Upon tank removal, hydrocarbon vapors 

were detected above the 100-ppmv action level enforced by OCD. Actionable soils were removed 

from each excavation to depths of approximately 16 feet bgs, at which point the trackhoe in use 

could no longer operate effectively in the partially to well cemented caliche. 

As part ofthe DBS&A investigation, Benge Construction Company returned on May 17,1994 with 

a larger trackhoe (Caterpillar 325) capable of removing additional actionable soils, if needed. 

3260(2)\SBSRFINV.794\SBSR-INV.894 14 



A W DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Where possible, the trackhoe exposed fresh surfaces on the walls and bottom of each excavation 

prior to the collection of soil samples. The collected soil samples were analyzed for the presence 

of VOCs using the headspace field method described in the OCD regulations (OCD, 1993). 

A summary of the headspace analysis for soils removed from each excavation during the May 

1994 investigation is provided in Table 2. Several of the samples collected from the pipeline 

liquids UST excavation and used oil UST excavation exceeded the 100-ppmv criterion for the 

headspace analysis. The highest headspace readings were measured on the western walls of 

these two excavations. In comparison, the samples collected from the glycol UST excavation 

Table 2. Summary of Headspace Analysis of 
Soils Removed from the UST Excavations 

Hobbs Compressor Station No. 2 

Location1 Date Side 

Number of 
PID 

Readings 

Average 
PID Reading 

(ppmv) 

Pipeline Liquids UST Excavation 05/17/94 North wall 1 18 

South wall 3 57 

East wall 1 8 

West wall 11 183 

Used Oil UST Excavation 05/18/94 to Bottom 1 50 
05/19/94 North wall 4 156 

South wall 2 125 

East wall 3 367 

West wall 6 442 

Glycol UST Excavation 05/19/94 Bottom 2 2.5 

North wall 1 2 

South wall 1 2 

East wall 1 0 

West wall 1 0 

PID = Photoionization detector 
ppmv = Parts per million by volume 

Note: Background PID measurements ranged from 2 to 4 ppmv 

' For locations of UST excavations, refer to Figure 2. 
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ranged from 0 to 2.5 ppmv, which is within the background fluctuations measured with the PID. 

The background PID measurements indicate that VOCs were not present in the former glycol 

UST. 

Significant volumes of actionable soils were removed from the two impacted excavations prior to 

closure. The trackhoe was able to remove an additional 35 cubic yards from the pipeline liquids 

UST excavation and 322 cubic yards from the used oil UST excavation prior to the closure of the 

excavations. The soils from the pipeline liquids and used oil UST excavations were removed 

primarily from the western walls of each excavation. A heavily stained zone between 8 and 15 

feet bgs along the western wall accounted for the bulk of the 322 cubic yards removed from the 

used oil UST excavation. To the extent possible, visibly stained soils were removed. 

The presence of pressurized gas lines along the western walls of the two impacted excavations 

and the practical limits of removing well cemented caliche prevented complete excavation of the 

actionable soils. At the request of ENRON Corporation, the three excavations were backfilled 

with clean soils. Approximately 448, 616, and 140 cubic yards were required to backfill the 

pipeline liquids, the used oil, and the glycol UST excavations, respectively. The dimensions of 

each excavation, prior to closure, are shown on Figure 2. 

Excavated soils were stockpiled on a double layer of plastic sheeting near the southwest corner 

of the facility. Upon completion of excavation activities, a double layer of plastic sheeting was 

placed on top of the excavated soils and anchored on each side by placing clean soils on top of 

the plastic. 

3.2.2 Site Hydrogeology 

The lithology of soils directly underlying the site, as determined from the borings advanced during 

the GCL and DBS&A investigations, consists generally of limestone and calcareous sandstone 

that are moderately to well cemented from ground surface to approximately 25 feet bgs. Locally 

this caprock is referred to as caliche. Below the 25-foot depth the soils consist primarily of fine

grained, well sorted sands. As mentioned in Section 2.3, the base of the Ogallala deposits at the 

3260(2)\SBSRFINV.794\SBSR-INV.894 16 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

station is approximately 32 feet bgs. A geologic cross section developed from lithologic 

descriptions is provided as Figure 5; Figure 2 shows the cross section location. 

Ground water beneath the site is unconfined and occurs approximately 22 feet bgs based on May 

1994 measurements (Appendix A). An approximate water table elevation map generated from 

May 1994 measurements is shown in Figure 6. The water table elevation map indicates that 

ground water generally flows toward the south-southeast, which concurs with the regional flow 

direction shown on Figure 4. 

The hydraulic gradient is estimated to be approximately 0.01 ft/ft based on the May 1994 

measurements. The K and Sy of the aquifer are presently unknown; however, based on the 

observed grain size distribution, the aquifer is probably moderately permeable, with K values on 

the order of 10'3 cm/sec (1 ft/day) and Sy values on the order of 0.15 to 0.25 (Freeze and Cherry, 

1979). 

3.2.3 Delineation of Subsurface Impacts 

So/7 Impacts. Headspace analysis of the soil samples collected during the drilling program 

revealed concentrations generally below the 100-ppmv action level with the exception of samples 

from temporary drive point wells SB-1 and SB-2. Samples from temporary drive point well SB-1 

exceeded the 100-ppmv criterion from 15 feet bgs to the water table (approximately 22 feet bgs). 

In addition, headspace measurements from monitor well MW-1 and temporary drive point well 

SB-2 indicate that actionable soil contamination is present along the water table interface. 

The estimated extent of actionable soil contamination based on the PID headspace 

measurements from the UST excavations and the temporary drive point wells is shown on 

Figure 7. Near the former used oil UST excavation, soils are impacted from approximately 

ground surface to the water table. The vertical extent of impacted soil diminishes as one moves 

laterally away from the former used oil and pipeline liquids UST excavations. The distribution of 

actionable soils to the west and off-site to the east is not completely delineated. 
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Ground-Water Impacts. As mentioned in Section 3.1, ground-water samples were collected from 

monitor wells and temporary drive point wells and analyzed for organic and inorganic constituents. 

Tables 3 and 4 provide summaries of the constituents detected in the ground water beneath the 

site. The NMWQCC standard is also given in each table for comparison. Based on these results, 

it appears that the ground water underlying the eastern portion of the site has been impacted by 

the release of pipeline liquids and used oils. 

Ground-water samples from five of the six temporary drive point wells exceeded the NMWQCC 

standards for several organic constituents. Ground water containing the highest concentrations 

of organic constituents is immediately downgradient of the former used oil and pipeline liquids 

UST excavations, as represented by the analytical results from monitor well MW-1. In addition, 

approximately 3.4 feet of phase-separated hydrocarbons (PSH) were measured on top of the 

water table in monitor well MW-1. 

Based on the analysis of aromatic and halogenated VOCs and PAHs, the compounds that exceed 

the NMWQCC standards are benzene, toluene, ethylbenzene, and xylene (BTEX) and total 

naphthalenes (naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene). Figure 8 shows 

the estimated extent of actionable ground water based on the BTEX concentrations. Actionable 

ground-water contains one or more regulated constituent at a concentration that exceeds the 

NMWQCC standards for that constituent. The areal extent of total naphthalenes exceeding the 

NMWQCC standard of 30 ug/L appears to be coincident with the BTEX plume. 

The TPH analyses indicate that the petroleum hydrocarbon concentrations are a mixture of light-

gasoline range) and high-molecular-weight (diesel range) hydrocarbons. The concentration of 

higher-molecular-weight hydrocarbons are greatest near monitor well MW-1 (Table 3). 

The inorganic chemical analyses indicate that water samples from monitor well MW-1 and several 

of the temporary drive point wells exceed NMWQCC standards for TDS, chloride, iron, 

manganese, and barium (Table 4). However, monitor well MW-2, which is upgradient of the 

excavations and therefore should represent the background inorganic chemistry, also contains 

TDS and chloride concentrations that are above the NMWQCC standards. When compared to 

the MW-2 results, the only well containing TDS and chloride concentrations significantly above 
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background levels is temporary drive point well SB-3. The elevated iron and manganese 

concentrations likely result from a depletion of the dissolved oxygen in the aquifer near the 

hydrocarbon source areas, thus allowing the mobilization of these metals under reducing 

conditions. 

3.3 Hobbs Natural Gas Processing Plant 

In order to delineate the plume originating from the EOTT tanks at the processing plant, eight 

borings were advanced to just below the water table to acquire ground-water samples in the 

manner described in Section 3.1. The location of each boring is shown on Figure 9. Once the 

extent of ground-water impacts was determined, monitor well MW-9 was installed within boring 

EOTT-6 to allow continued monitoring of the apparent downgradient edge of the plume. Section 

3.3.1 describes procedures used for the construction and installation of monitor well MW-9. 

Sections 3.3.2 and 3.3.3 provide a discussion of the information gathered during the investigation 

and provide an interpretation of the subsurface impacts at the processing plant. 

3.3.1 Monitor Well Installation 

Monitor well MW-9 was constructed using 25 feet of 2-inch, 0.010-slot polyvinyl chloride (PVC) 

screen, 35 feet of flush-threaded, 2-inch PVC blank casing, 12-20 silica sand filter pack, and a 

cement-bentonite grout seal from the top of the filter pack to ground surface. The surface 

completion consisted of an above-grade locking well cover set within a 4-inch-thick concrete pad. 

Additional construction details and lithologic logs for the borings are provided in Appendix A. 

Survey coordinates for the borings and monitor well are provided in Table 1. 

3.3.2 Site Hydrogeology 

As determined from the soil borings, the soils near the EOTT tanks grade from interbedded pale 

brown to pinkish white, silty, fine-grained sands and sandy limestones near ground surface to light 

brown silty sands and sands near the water table (Figure 10). As discussed in Section 2.3, the 
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Ogallala Formation extends to approximately 170 feet bgs at the processing plant. Ground water 

is unconfined and located approximately 47 to 49 feet bgs near the EOTT tanks (Appendix A). 

Figure 11 shows the on-site water table elevations based on measurements made in MW-9 and 

eight previously installed monitor wells (MW-1 through MW-8). The map indicates that ground 

water generally flows to the southeast, which is in agreement with the regional flow direction 

shown on Figure 4. However, the on-site direction of flow appears to have shifted approximately 

20 degrees east from the flow direction determined from January 1994 measurements made by 

DBS&A. The shift in flow direction may be attributable to local recharge within the buffalo wallow 

storm water collection area south of the oil/water separator (Figure 11). Several feet of ponded 

water were present in the buffalo wallow during the period of this field program. Also, the water 

table elevation appears to be influenced by supply well pumping in the northwest corner of the 

facility as evidenced by the water level measurement in monitor well MW-7. 

The hydraulic gradient is approximately 0.003 ft/ft based on the May 1994 measurements. The 

K and S y of the aquifer are presently poorly defined; however, based on the observed grain size 

distribution and K values estimated by IT Corporation (1992), the aquifer is probably moderately 

permeable with K values on the order of 10"3 cm/sec (1 ft/day) and S y values on the order of 0.15 

to 0.25 (Freeze and Cherry, 1979). 

3.3.3 Delineation of Subsurface Impacts 

So/7 Impacts. Based on the field observations, it appears that actionable hydrocarbon impacts 

are limited to the soils immediately surrounding the EOTT tanks. Soil headspace analysis 

determined that soil VOC concentrations were below the 100-ppmv action level for every boring 

drilled during the investigation (Appendix A). 

Ground-Water Impacts. Ground-water samples from both sites were analyzed for halogenated 

and aromatic VOCs (EPA method 8010/8020), TPH (EPA method 8015 modified), PAHs (EPA 

method 8100), major ions, TDS, and metals regulated by the NMWQCC. Tables 5 and 6 provide 

summaries of the constituents detected in the samples collected during the field program. Based 
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on the analytical results, it appears that the ground water underlying the EOTT tanks and 

immediately east of the tanks has been impacted by the release of waste liquids. 

The ground-water constituents that exceeded the NMWQCC standards are primarily BTEX 

compounds (Table 5). PAHs were above the NMWQCC standard only in boring EOTT-5. 

Benzene, which has the lowest regulatory standard (10 u.g/L) of the BTEX constituents, was used 

as the basis for estimating the extent of actionable ground water shown on Figure 12. The 

actionable ground water appears to be limited to a plume roughly 250 feet wide which extends 

from the vicinity of the EOTT tanks approximately 300 feet to the east. 

The inorganic chemical analyses indicate that samples from all the temporary drive point wells 

contained concentrations below the NMWQCC standards for major ions and metals with the 

exception of manganese concentrations in temporary drive point well EOTT-5 (Table 6). As 

mentioned in Section 3.2.3, the presence of manganese above the NMWQCC standard most 

likely results from the reducing or oxygen-limited environment present within the hydrocarbon 

plume. 
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4. SUMMARY AND CONCLUSIONS 

This report summarizes the May 16 through May 22, 1994 subsurface investigation undertaken 

at the ENRON Hobbs Compressor Station No. 2 and the ENRON Hobbs Natural Gas Processing 

Plant. The purpose of the investigation was to evaluate the extent of subsurface impacts related 

to the storage of waste liquids at the two facilities. During the course of the investigation, 

14 borings were drilled and sampled, and 1 permanent monitor well was installed. Specifically, 

the investigatory drilling program has revealed the following at each site: 

Hobbs Compressor Station No. 2 

• Actionable volatile organic compound (VOC) concentrations (PID reading greater than 

100 ppmv) appear to be limited to the area surrounding the former used oil and pipeline 

liquid UST excavations. 

The vertical extent of actionable soils varies from approximately a 20-foot soil column near 

the former USTs to a thin layer along the water table interface at boring SB-2. The extent 

of soil impacts may extend beyond the eastern property boundary. 

• Benzene, toluene, ethylbenzene and xylene (BTEX), and polyaromatic hydrocarbon (PAH) 

concentrations above the New Mexico Water Quality Control Commission (NMWQCC) 

standards are present in ground water beneath the site. The total petroleum 

hydrocarbons (TPH) in ground water are composed of both gasoline- and diesel-range 

constituents. The plume extends south-southeast from near the former USTs to the 

property boundary. Chemical analyses of ground water indicate that the area of 

actionable contamination may extend beyond the eastern property boundary. 

• Phase-separated hydrocarbons (PSH) are present south of the former pipeline liquids and 

used oil UST excavations, as evidenced by the 3.4 feet of PSH measured in monitor 

well MW-1. 

3260(2)\SBSRFINV.794VSBSR-INV.894 34 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

- — — ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Inorganic chemical analyses of water samples indicate that NMWQCC standards were 

exceeded for total dissolved solids (TDS), chloride, barium, iron, and manganese. 

However, TDS and chloride concentrations were also exceeded in the upgradient well, 

which should be an indicator of background water quality. The elevated manganese and 

iron concentrations are present at locations that are heavily impacted by hydrocarbons, 

suggesting that reducing conditions have mobilized these metals. 

Hobbs Natural Gas Processing Plant 

• No actionable concentrations of VOCs (PID readings greater than 100 ppmv) were 

detected in any of the soil samples collected during the drilling program. 

BTEX concentrations exceeded the NMWQCC standards in ground water from four of the 

borings near the EOTT tanks. PAHs were above the NMWQCC standard only in ground 

water from boring EOTT-5. The TPH in ground water are composed of gasoline-range 

constituents. The plume extends from the EOTT tanks toward the east for a distance of 

approximately 300 feet and appears to be within the confines of the plant property. 

Inorganic chemical analyses of water samples indicate that no regulatory standards were 

exceeded with the exception of manganese concentrations in temporary drive point well 

EOTT-5. 
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APPENDIX A 

BORING LOGS AND 
SURVEY DATA 



1 ( i v v'»:.u..«». 

i I I i 

C^\K\ Well graded gravels, gravel -sand mixtures, 
^ ' " little or no fines 

D Poorly graded gravels, gravel-sand mixtures, 
^ ' little or no fines 

Q |\/| Silty gravels, grave l -sand-s i l t mixtures 

Q Q Clayey gravels, gravel —sand —clay mixtures 

Q \ A / Well graded sands, gravelly sands, 
^ v v little or no fines 

C? D Poorly graded sands, gravelly sands, 
^ ' little or no fines 

2 M Silty sands, sand-s i l t mixtures 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Clayey sands, sand—clay mixtures 

Inorganic silts and very fine sands, 
rock flour, silty or clayey fine sands, 
or clayey silt with slight plasticity 

Inorganic clays of low to medium 
plasticity, gravelly clays, sandy clays, 
silty clays, lean clays 

Organic silts and organic silty clays 
of low plasticity 

Elastic silts, sandy silts, and clayey 
silts with low to moderate plasticity 

Inorganic clays of high plasticity, 
fat clays 

Organic clays of medium to high 
plasticity, organic silts 

Sandy Limestone 

E N R O N - H O B B S 

Graphic Symbols and General Descriptions 
for Soil Boring Logs 
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WELL No. SOUTH EAST ELEVATION LOC. OF ELEVATION 
M.W #0 515+65 £5+40 3716.17' TOP OF PVC PIPE 

M.W. *3 515+65 £5+40 3714.17' BRASS PLATS 

M W. #9 514+46 £15+15 3722.46 TOP OF PVC PIPE 

M.W. *9 514+46 £15+15 3720.44' TOP OF CONC 

WELL No. SOUTH EAST ELEVATION 
EOTT tel 516+19 £12+54 3720.79' 
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APPENDIX B 

ANALYTICAL LABORATORY 
RESULTS 



Organic Analysis 



Hall Environmental 
Analysis Laboratory 

Hall Environmental Analysis Laboratory 6/1/94 
2403 San Mateo NE, Suite P-13 
Albuquerque, NM 87018 

Daniel B. Stephens and Associates, Inc. 
6020 Academy NE, Suite 100 
Albuquerque, NM 87109 

Dear Mr. Bob Marley, 

Enclosed are the results for the analyses that were requested. These were 
done according to EPA procedures or the equivalent. 

Detection limits are determined by EPA methodology. Unless noted on 
sample page, all criteria for QA/QC acceptance levels fall within established 
parameters. These parameters are modeled from the EPA-600 14-79 019, 
March 1979, "Handbook for Analytical Quality Control in Water and Waste 
Water." 

Please don't hesitate to contact me for any additional information or 
clarifications. 

Sincerely, 

Scott Hallenbeck, Lab Manager 

Project: Enron - Hobbs 

2403 San Mateo N.E. Suite P-13 Albuquerque, NM 87110 



Results for sample: SB-2 

Date collected: 5/16/94 Date received: 5/17/94 
Date extracted: NA Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-1 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 1,900 5.0 PPB (UG/L) 
Bromodichloromethane nd 2.0 PPB (UG/L) 
Bromoform nd 10 PPB (UG/L) 
Bromomethane nd 10 PPB (UG/L) 
Carbon Tetrachloride nd 2.0 PPB (UG/L) 
Chlorobenzene nd 2.0 PPB (UG/L) 
Chloroethane nd 2.0 PPB (UG/L) 
Chloroform nd 2.0 PPB (UG/L) 
Chloromethane nd 2.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 10 PPB (UG/L) 
Dibromochloromethane nd 2.0 PPB (UG/L) 
1,3- Dichlorobenzene nd 2.0 PPB (UG/L) 
1,2-Dichlorobenzene nd 2.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 2.0 PPB (UG/L) 
Dichlorodifluoromethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethane 3.1 2.0 PPB (UG/L) 
1,2-Dichloroethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethene nd 2.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 2.0 PPB (UG/L) 
1,2-Dichloropropane nd 2.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 2.0 PPB (UG/L) 
trans-1,3-Dichloropropene nd 2.0 PPB (UG/L) 
Ethylbenzene 620 5.0 PPB (UG/L) 
Dichloromethane nd 20 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 2.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 2.0 PPB (UG/L) 
Toluene 1,600 5.0 PPB (UG/L) 
1,1,1-Trichloroethane nd 2.0 PPB (UG/L) 
1,1,2 -Trichloroethane nd 2.0 PPB (UG/L) 
Trichloroethene (TCE) nd 2.0 PPB (UG/L) 
Vinyl Chloride nd 2.0 PPB (UG/L) 
Xylenes (Total) 1,300 5.0 PPB (UG/L) 
Trichlorofluoromethane nd 2.0 PPB (UG/L) 
MTBE nd 25 PPB (UG/L) 

BFB (Surrogate) Recovery =111 % 
BCM (Surrogate) Recovery = 85 % 
Dilution Factor = 10 

2 



Results for sample: SB-2 

Date collected: 5/16/94 Date received: 5/17/94 
Date extracted: 5/17/94 Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-1 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 19 1.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 104 % 

Dilution Factor =10 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel 3.3 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 108 % 

Dilution Factor = 1 
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Results for sample: SB-2 

Date collected: 5/16/94 Date received: 5/17/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-1 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8100 

Compound Result Detection Limit Units 
Naphthalene 38 0.5 PPB (UG/L) 
2-Methyl Naphthalene 23 0.5 PPB (UG/L) 
1-Methyl Naphthalene 22 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene 2.9 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 101 % 

Dilution Factor = 1 
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Results for sample: SB-1 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: NA Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-2 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 200 5.0 PPB (UG/L) 
Bromodichloromethane nd 2.0 PPB (UG/L) 
Bromoform nd 10 PPB (UG/L) 
Bromomethane nd 10 PPB (UG/L) 
Carbon Tetrachloride nd 2.0 PPB (UG/L) 
Chlorobenzene nd 2.0 PPB (UG/L) 
Chloroethane nd 2.0 PPB (UG/L) 
Chloroform nd 2.0 PPB (UG/L) 
Chloromethane nd 2.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 10 PPB (UG/L) 
Dibromochloromethane nd 2.0 PPB (UG/L) 
1,3-Dichlorobenzene nd 2.0 PPB (UG/L) 
1,2-Dichlorobenzene nd 2.0 PPB (UG/L) 
1.4-Dichlorobenzene nd 2.0 PPB (UG/L) 
Dichlorodifluoromethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethane nd 2.0 PPB (UG/L) 
1,2-Dichloroethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethene nd 2.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 2.0 PPB (UG/L) 
1,2- Dichloroprop ane nd 2.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 2.0 PPB (UG/L) 
trans-1,3-Dichloropropene nd 2.0 PPB (UG/L) 
Ethylbenzene 690 5.0 PPB (UG/L) 
Dichloromethane nd 20 PPB (UG/L) 
1,1,2,2-Tetrachloroethane . nd 2.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 2.0 PPB (UG/L) 
Toluene 85 5.0 PPB (UG/L) 
1,1,1-Trichloroethane nd 2.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 2.0 PPB (UG/L) 
Trichloroethene (TCE) nd 2.0 PPB (UG/L) 
Vinyl Chloride nd 2.0 PPB (UG/L) 
Xylenes (Total) 1,500 5.0 PPB (UG/L) 
Trichlorofluoromethane nd 2.0 PPB (UG/L) 
MTBE nd 25 PPB (UG/L) 

BFB (Surrogate) Recovery = 93 % 
BCM (Surrogate) Recovery = 91 % 
Dilution Factor =10 
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Results for sample: SB-1 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: 5/17/94 Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-2 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 15 1.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 107 % 

Dilution Factor =10 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel 2.9 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 99 % 

Dilution Factor = 1 
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Results for sample: SB-1 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-2 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 69 0.5 PPB (UG/L) 
2-Methyl Naphthalene 55 0.5 PPB (UG/L) 
1-Methyl Naphthalene 55 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene 5.4 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 148* % 

Dilution Factor = 1 

* Indicates matrix interference 
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Results for sample: SB-3 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: NA Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-3 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 1,600 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane 3.3 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene 490 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) 0.9 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) 1.0 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 

.Xylenes (Total) 29 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 81 % 
BCM (Surrogate) Recovery = 91 % 
Dilution Factor = 1 
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Results for sample: SB-3 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: 5/17/94 Date analyzed: 5/17/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-3 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 4.5 0.5 PPM (MG/L) 

BFB (Surrogate) Recovery = 95 % 

Dilution Factor = 5 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery =116 % 

Dilution Factor = 1 
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Results for sample: SB-3 

Date collected: 5/17/94 Date received: 5/17/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Sta 2 Heal#: 9405052-3 
Project Manager: Bob Marley Sampled by: C. Pigman 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 28 0.5 PPB (UG/L) 
2-Methyl Naphthalene 18 0.5 PPB (UG/L) 
1-Methyl Naphthalene 17 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 77 % 

Dilution Factor = 1 
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Results for sample: SB-4 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: NA Date analyzed: 5/18/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-1 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 350 2.5 PPB (UG/L) 
Bromodichloromethane nd 1.0 PPB (UG/L) 
Bromoform nd 5.0 PPB (UG/L) 
Bromomethane nd 5.0 PPB (UG/L) 
Carbon Tetrachloride nd 1.0 PPB (UG/L) 
Chlorobenzene nd 1.0 PPB (UG/L) 
Chloroethane nd 1.0 PPB (UG/L) 
Chloroform nd 1.0 PPB (UG/L) 
Chloromethane nd 1.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 5.0 PPB (UG/L) 
Dibromochloromethane nd 1.0 PPB (UG/L) 
1,3-Dichlorobenzene nd 1.0 PPB (UG/L) 
1,2-Dichlorobenzene nd 1.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 1.0 PPB (UG/L) 
Dichlorodifluoromethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethane nd 1.0 PPB (UG/L) 
1,2 -Dichloroethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethene nd 1.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 1.0 PPB (UG/L) 
1,2-Dichloropropane nd 1.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 1.0 PPB (UG/L) 
trans-1,3-Dichloropropene nd 1.0 PPB (UG/L) 
Ethylbenzene 1,300 2.5 PPB (UG/L) 
Dichloromethane nd 10 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 1.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 1.0 PPB (UG/L) 
Toluene 550 2.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 1.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 1.0 PPB (UG/L) 
Trichloroethene (TCE) nd 1.0 PPB (UG/L) 
Vinyl Chloride nd 1.0 PPB (UG/L) 
Xylenes (Total) 1,500 2.5 PPB (UG/L) 
Trichlorofluoromethane nd 1.0 PPB (UG/L) 
MTBE nd 13 PPB (UG/L) 

BFB (Surrogate) Recovery =107 % 
BCM (Surrogate) Recovery = 105 % 
Dilution Factor = 5 
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Results for sample: SB-4 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/18/94 Date analyzed: 5/18,19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-1 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 5.2 5.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 104 % 

Dilution Factor = 50 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 122 % 

Dilution Factor = 1 
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Results for sample: SB-4 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-1 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 20 0.5 PPB (UG/L) 
2-Methyl Naphthalene 15 0.5 PPB (UG/L) 
1-Methyl Naphthalene 13 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene 0.9 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 100 % 

Dilution Factor = 1 

13 



Results for sample: SB-5 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: NA Date analyzed: 5/18/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-2 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4- Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery - 81 % 
BCM (Surrogate) Recovery = 86 % 
Dilution Factor = 1 
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Results for sample: SB-5 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/18/94 Date analyzed: 5/18,19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-2 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 93 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 120 % 

Dilution Factor = 1 
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Results for sample: SB-5 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-2 
Project Manager: Bob Marley Sampled by: Marley/Pigman 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 90 % 

Dilution Factor = 1 
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Results for sample: Trip Blank 

Date collected: NA Date received: 5/18/94 
Date extracted: NA Date analyzed: 5/18/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-3 
Project Manager: Bob Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride ~ nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4- Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans -1,3 -Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 84 % 
BCM (Surrogate) Recovery = 104 % 
Dilution Factor = 1 
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Results for sample: Trip Blank 

Date collected: NA Date received: 5/18/94 
Date extracted: 5/18/94 Date analyzed: 5/18/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron Hobbs Heal#: 9405056-3 
Project Manager: Bob Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 99 % 

Dilution Factor = 1 
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Results for sample: EOTT-1 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: NA Date analyzed: 5/18/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405057-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd , 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 83 % 
BCM (Surrogate) Recovery = 94 % 
Dilution Factor = 1 

19 



Results for sample: EOTT-1 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/18/94 Date analyzed: 5/18,19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405057-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 95 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 104 % 

Dilution Factor = 1 
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Results for sample: EOTT-1 

Date collected: 5/18/94 Date received: 5/18/94 
Date extracted: 5/19/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal #: 9405057-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection l i m i t Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 94 % 

Dilution Factor = 1 

21 



Results for sample: SB-6 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: NA Date analyzed: 5/19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 880 2.5 PPB (UG/L) 
Bromodichloromethane nd 1.0 PPB (UG/L) 
Bromoform nd 5.0 PPB (UG/L) 
Bromomethane nd 5.0 PPB (UG/L) 
Carbon Tetrachloride nd 1.0 PPB (UG/L) 
Chlorobenzene nd 1.0 PPB (UG/L) 
Chloroethane nd 1.0 PPB (UG/L) 
Chloroform nd 1.0 PPB (UG/L) 
Chloromethane nd 1.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 5.0 PPB (UG/L) 
Dibromochloromethane nd 1.0 PPB (UG/L) 
1,3-Dichlorobenzene nd 1.0 PPB (UG/L) 
1,2 -Dichlorobenzene nd 1.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 1.0 PPB (UG/L) 
Dichlorodifluoromethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethane nd 1.0 PPB (UG/L) 
1,2-Dichloroethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethene nd 1.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 1.0 PPB (UG/L) 
1,2-Dichloropropane nd 1.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 1.0 PPB (UG/L) 
trans-1,3-Dichloropropene nd 1.0 PPB (UG/L) 
Ethylbenzene 230 2.5 PPB (UG/L) 
Dichloromethane nd 10 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 1.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 1.0 PPB (UG/L) 
Toluene 6.4 2.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 1.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 1.0 PPB (UG/L) 
Trichloroethene (TCE) nd 1.0 PPB (UG/L) 
Vinyl Chloride nd 1.0 PPB (UG/L) 
Xylenes (Total) 62 2.5 PPB (UG/L) 
Trichlorofluoromethane nd 1.0 PPB (UG/L) 
MTBE nd 13 PPB (UG/L) 

BFB (Surrogate) Recovery = 97 % 
BCM (Surrogate) Recovery =110 % 
Dilution Factor = 5 
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Results for sample: SB-6 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/19/94 Date analyzed: 5/19,20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 2.8 1.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 136 % 

Dilution Factor =10 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 92 % 

Dilution Factor = 1 
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Results for sample: SB-6 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 30 0.5 PPB (UG/L) 
2-Methyl Naphthalene 10 0.5 PPB (UG/L) 
1-Methyl Naphthalene 9.7 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene 0.9 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 91 % 

Dilution Factor = 1 
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Results for sample: MW-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: NA Date analyzed: 5/19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2 -Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2- Dichlorop r op ane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 95 % 
BCM (Surrogate) Recovery = 103 % 
Dilution Factor = 1 
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Results for sample: MW-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/19/94 Date analyzed: 5/19,20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 102 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 90 % 

Dilution Factor = 1 
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Results for sample: MW-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405059-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 89 % 

Dilution Factor = 1 
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Results for sample: EOTT-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: NA Date analyzed: 5/19/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405061-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3 -Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2 -Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis -1,3 -Dichloroprop ene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) 0.8 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) 5.2 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 85 % 
BCM (Surrogate) Recovery =114 % 
Dilution Factor = 1 
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Results for sample: EOTT-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/19/94 Date analyzed: 5/20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405061-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 0.2 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery =114 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 110 % 

Dilution Factor = 1 
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Results for sample: EOTT-2 

Date collected: 5/19/94 Date received: 5/19/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405061-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection l i m i t Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 77 % 

Dilution Factor = 1 
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Results for sample: EOTT-3 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: NA Date analyzed: 5/20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405067-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 2,200 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2 - Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene 680 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1.1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene 12 0.5 PPB (UG/L) 
1,1,1 -Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) 240 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 76 % 
BCM (Surrogate) Recovery = 104 % 
Dilution Factor = 1 
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Results for sample: EOTT-3 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/20/94 Date analyzed: 5/20,21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405067-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline , 8.4 5.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 100 % 

Dilution Factor = 50 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 99 % 

Dilution Factor = 1 
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Results for sample: EOTT-3 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Hea l* 9405067-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene 2.1 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 98 % 

Dilution Factor = 1 
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Results for sample: EOTT-4 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: NA Date analyzed: 5/20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405067-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 J PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1 -Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 79 % 
BCM (Surrogate) Recovery =112 % 
Dilution Factor = 1 
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Results for sample: EOTT-4 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/20/94 Date analyzed: 5/20,21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405067-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 97 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 104 % 

Dilution Factor = 1 
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Results for sample: EOTT-4 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405067-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 88 % 

Dilution Factor = 1 
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Results for sample: EOTT-5 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: NA Date analyzed: 5/20/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405068-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 4,800 5.0 PPB (UG/L) 
Bromodichloromethane nd 2.0 PPB (UG/L) 
Bromoform nd 10 PPB (UG/L) 
Bromomethane nd 10 PPB (UG/L) 
Carbon Tetrachloride nd 2.0 PPB (UG/L) 
Chlorobenzene nd 2.0 PPB (UG/L) 
Chloroethane nd 2.0 PPB (UG/L) 
Chloroform nd 2.0 PPB (UG/L) 
Chloromethane nd 2.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 10 PPB (UG/L) 
Dibromochloromethane nd 2.0 PPB (UG/L) 
1,3-Dichlorobenzene nd 2.0 PPB (UG/L) 
1,2-Dichlorobenzene nd 2.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 2.0 PPB (UG/L) 
Dichlorodifluoromethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethane nd 2.0 PPB (UG/L) 
1,2-Dichloroethane nd 2.0 PPB (UG/L) 
1,1-Dichloroethene nd 2.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 2.0 PPB (UG/L) 
1,2-Dichloropropane nd 2.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 2.0 PPB (UG/L) 
trans -1,3 -Dichloroprop ene nd 2.0 PPB (UG/L) 
Ethylbenzene 1,400 5.0 PPB (UG/L) 
Dichloromethane nd 20 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 2.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 2.0 PPB (UG/L) 
Toluene 6,700 5.0 PPB (UG/L) 
1,1,1-Trichloroethane nd 2.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 2.0 PPB (UG/L) 
Trichloroethene (TCE) nd 2.0 PPB (UG/L) 
Vinyl Chloride nd 2.0 PPB (UG/L) 
Xylenes (Total) 1,800 5.0 PPB (UG/L) 
Trichlorofluoromethane nd 2.0 PPB (UG/L) 
MTBE nd 25 PPB (UG/L) 

BFB (Surrogate) Recovery = 78 % 
BCM (Surrogate) Recovery = 98 % 
Dilution Factor = 10 
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Results for sample: EOTT-5 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/20/94 Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405068-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 44 5.0 PPM (MG/L) 

BFB (Surrogate) Recovery =119 % 

Dilution Factor = 50 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery =110 % 

Dilution Factor = 1 
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Results for sample: EOTT-5 

Date collected: 5/20/94 Date received: 5/20/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405068-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 33 0.5 PPB (UG/L) 
2-Methyl Naphthalene 7.5 0.5 PPB (UG/L) 
1-Methyl Naphthalene 11 0.5 PPB (UG/L) 
Acenaphthalene 3.0 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 88 % 

Dilution Factor = 1 
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Results for sample: EOTT-6 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: NA Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2 -Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2- Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 84 % 
BCM (Surrogate) Recovery = 83 % 
Dilution Factor = 1 
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Results for sample: EOTT-6 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: 5/21/94 Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 94 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 101 % 

Dilution Factor = 1 
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Results for sample: EOTT-6 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-1 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenap hthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 96 % 

Dilution Factor = 1 

42 



Results for sample: EOTT-7 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: NA Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 1,500 2.5 PPB (UG/L) 
Bromodichloromethane nd 1.0 PPB (UG/L) 
Bromoform nd 5.0 PPB (UG/L) 
Bromomethane nd 5.0 PPB (UG/L) 
Carbon Tetrachloride nd 1.0 PPB (UG/L) 
Chlorobenzene nd 1.0 PPB (UG/L) 
Chloroethane nd 1.0 PPB (UG/L) 
Chloroform nd 1.0 PPB (UG/L) 
Chloromethane nd 1.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 5.0 PPB (UG/L) 
Dibromochloromethane nd 1.0 PPB (UG/L) 
1,3-Dichlorobenzene nd 1.0 PPB (UG/L) 
1,2-Dichlorobenzene nd 1.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 1.0 PPB (UG/L) 
Dichlorodifluoromethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethane nd 1.0 PPB (UG/L) 
1,2-Dichloroethane nd 1.0 PPB (UG/L) 
1,1-Dichloroethene nd 1.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 1.0 PPB (UG/L) 
1,2-Dichloropropane nd 1.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 1.0 PPB (UG/L) 
trans -1,3 -Dichloroprop ene nd 1.0 PPB (UG/L) 
Ethylbenzene nd 2.5 PPB (UG/L) 
Dichloromethane nd 10 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 1.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 1.0 PPB (UG/L) 
Toluene 2.7 2.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 1.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 1.0 PPB (UG/L) 
Trichloroethene (TCE) nd 1.0 PPB (UG/L) 
Vinyl Chloride nd 1.0 PPB (UG/L) 
Xylenes (Total) 55 2.5 PPB (UG/L) 
Trichlorofluoromethane nd 1.0 PPB (UG/L) 
MTBE nd 13 PPB (UG/L) 

BFB (Surrogate) Recovery = 82 % 
BCM (Surrogate) Recovery = 72 % 
Dilution Factor = 5 
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Results for sample: EOTT-7 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: 5/21/94 Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 6.0 1.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 104 % 

Dilution Factor =10 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 100 % 

Dilution Factor = 1 
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Results for sample: EOTT-7 

Date collected: 5/21/94 Date received: 5/21/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-2 
Project Manager: Bob Marley Sampled by: B. Marley 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 90 % 

Dilution Factor = 1 
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Results for sample: Trip Blank 

Date collected: NA Date received: 5/21/94 
Date extracted: NA Date analyzed: 5/21/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405069-3 
Project Manager: Bob Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans -1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2 -Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 81 % 
BCM (Surrogate) Recovery = 94 % 
Dilution Factor = 1 
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Results for sample: Trip Blank 

Date collected: NA Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405072-1 
Project Manager: Bob Marley 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2 -Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans -1,3- Dichloroprop ene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 92 % 
BCM (Surrogate) Recovery = 103 % 
Dilution Factor = 1 
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Results for sample: MW-1 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/27/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405072-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene 1,500 10 PPB (UG/L) 
Bromodichloromethane nd 4.0 PPB (UG/L) 
Bromoform nd 20 PPB (UG/L) 
Bromomethane nd 20 PPB (UG/L) 
Carbon Tetrachloride nd 4.0 PPB (UG/L) 
Chlorobenzene nd 4.0 PPB (UG/L) 
Chloroethane nd 4.0 PPB (UG/L) 
Chloroform nd 4.0 PPB (UG/L) 
Chloromethane nd 4.0 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 20 PPB (UG/L) 
Dibromochloromethane nd 4.0 PPB (UG/L) 
1,3 -Dichlorob enzene nd 4.0 PPB (UG/L) 
1,2- Dichlorobenzene nd 4.0 PPB (UG/L) 
1,4-Dichlorobenzene nd 4.0 PPB (UG/L) 
Dichlorodifluoromethane nd 4.0 PPB (UG/L) 
1,1-Dichloroethane nd 4.0 PPB (UG/L) 
1,2-Dichloroethane nd 4.0 PPB (UG/L) 
1,1-Dichloroethene nd 4.0 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 4.0 PPB (UG/L) 
1,2- Dichloroprop ane nd 4.0 PPB (UG/L) 
cis-1,3-Dichloropropene nd 4.0 PPB (UG/L) 
trans -1,3-Dichloropropene nd 4.0 PPB (UG/L) 
Ethylbenzene 1,000 10 PPB (UG/L) 
Dichloromethane nd 20 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 4.0 PPB (UG/L) 
Tetrachloroethene (PCE) nd 4.0 PPB (UG/L) 
Toluene 410 10 PPB (UG/L) 
1,1,1-Trichloroethane nd 4.0 PPB (UG/L) 
1,1,2-Trichloroethane nd 4.0 PPB (UG/L) 
Trichloroethene (TCE) nd 4.0 PPB (UG/L) 
Vinyl Chloride nd 4.0 PPB (UG/L) 
Xylenes (Total) 1,800 10 PPB (UG/L) 
Trichlorofluoromethane nd 4.0 PPB (UG/L) 
MTBE nd 50 PPB (UG/L) 

BFB (Surrogate) Recovery =105 % 
BCM (Surrogate) Recovery = 97 % 
Dilution Factor = 20 
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Results for sample: MW-1 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/23/94 Date analyzed: 5/25,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405072-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline 23 5.0 PPM (MG/L) 

BFB (Surrogate) Recovery = 109 % 

Dilution Factor = 50 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel 69 20 PPM (MG/L) 

DNOP (Surrogate) Recovery = 99 % 

Dilution Factor = 20 
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Results for sample: MW-1 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/26/94 Date analyzed: 5/27/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405072-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene 99 50 PPB (UG/L) 
2-Methyl Naphthalene 240 50 PPB (UG/L) 
1-Methyl Naphthalene 250 50 PPB (UG/L) 
Acenaphthalene nd 50 PPB (UG/L) 
Acenaphthene nd 50 PPB (UG/L) 
Fluorene nd 50 PPB (UG/L) 
Phenanthrene nd 50 PPB (UG/L) 
Anthracene nd 50 PPB (UG/L) 
Fluoranthrene nd 50 PPB (UG/L) 
Pyrene nd 50 PPB (UG/L) 
Benzo (a) anthracene nd 50 PPB (UG/L) 
Chrysene nd 50 PPB (UG/L) 
Benzo (b) fluoranthene nd 50 PPB (UG/L) 
Benzo (k) fluoranthene nd 50 PPB (UG/L) 
Benzo (a) pyrene nd 50 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 100 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 100 PPB (UG/L) 
Benzo (g,h,i) perylene nd 100 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = ** % 

Dilution Factor = 100 

Surrogate non-recoverable due to sample dilution 
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Results for sample: EOTT-8 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2- Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans -1,3 -Dichloroprop ene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 96 % 
BCM (Surrogate) Recovery = 90 % 
Dilution Factor = 1 
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Results for sample: EOTT-8 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/23/94 Date analyzed: 5/24,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 100 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 90 % 

Dilution Factor = 1 
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Results for sample: EOTT-8 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-1 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 86 % 

Dilution Factor = 1 
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Results for sample: EOTT Tanks Decon 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8020 

Compound Result Detection Limit Units 
Benzene nd 2.5 PPB (UG/L) 
Toluene nd 2.5 PPB (UG/L) 
Ethylbenzene nd 2.5 PPB (UG/L) 
Total Xylenes nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 93 % 

Dilution Factor = 5 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.5 PPM (MG/L) 

BFB (Surrogate) Recovery = 90 % 

Dilution Factor = 5 
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Results for sample: EOTT Tanks Decon 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-2 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 87 % 

Dilution Factor = 1 
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Results for sample: Replicate 

Date collected: NA Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-3 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2- Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 91 % 
BCM (Surrogate) Recovery = 95 % 
Dilution Factor = 1 
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Results for sample: Replicate 

Date collected: NA Date received: 5/23/94 
Date extracted: 5/23/94 Date analyzed: 5/24,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-3 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 95 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 102 % 

Dilution Factor = 1 

57 



Results for sample: Replicate 

Date collected: NA Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-3 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 101 % 

Dilution Factor = 1 
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Results for sample: Equipment Blank 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-4 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8020 

Compound Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Total Xylenes nd 0.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 87 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 92 % 

Dilution Factor = 1 
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Results for sample: Equipment Blank 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-4 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 76% 

Dilution Factor = 1 
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Results for sample: MW-9 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-5 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analyte: Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2- Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis and Trans) nd 0.2 PPB (UG/L) 
1,2- Dichloroprop ane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 
MTBE nd 2.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 93 % 
BCM (Surrogate) Recovery = 90 % 
Dilution Factor = 1 

61 



Results for sample: MW-9 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/23/94 Date analyzed: 5/24,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-5 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.1 PPM (MG/L) 

BFB (Surrogate) Recovery = 92 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 79 % 

Dilution Factor = 1 
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Results for sample: MW-9 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-5 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 
Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene nd 0.5 PPB (UG/L) 
1-Methyl Naphthalene nd 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 83 % 

Dilution Factor = 1 
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Results for sample: Hobbs 2 Decon 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: NA Date analyzed: 5/26,31/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-6 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8020 

Compound Result Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Total Xylenes nd 0.5 PPB (UG/L) 

BFB (Surrogate) Recovery = 87 % 

Dilution Factor = 1 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Gasoline nd 0.5 PPM (MG/L) 

BFB (Surrogate) Recovery = 88 % 

Dilution Factor = 5 

Test: EPA 8015 Modified 

Compound Result Detection Limit Units 
Diesel nd 1.0 PPM (MG/L) 

DNOP (Surrogate) Recovery = 99 % 

Dilution Factor = 1 
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Results for sample: Hobbs 2 Decon 

Date collected: 5/22/94 Date received: 5/23/94 
Date extracted: 5/24/94 Date analyzed: 5/26/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: Enron - Hobbs Heal#: 9405073-6 
Project Manager: Bob Marley Sampled by: BM/CP 
Matrix: Aqueous 

Test: EPA 8100 

Compound Result Detection Limit Units 
Naphthalene nd 0.5 PPB (UG/L) 
2-Methyl Naphthalene 1.7 0.5 PPB (UG/L) 
1-Methyl Naphthalene 1.8 0.5 PPB (UG/L) 
Acenaphthalene nd 0.5 PPB (UG/L) 
Acenaphthene nd 0.5 PPB (UG/L) 
Fluorene nd 0.5 PPB (UG/L) 
Phenanthrene nd 0.5 PPB (UG/L) 
Anthracene nd 0.5 PPB (UG/L) 
Fluoranthrene nd 0.5 PPB (UG/L) 
Pyrene nd 0.5 PPB (UG/L) 
Benzo (a) anthracene nd 0.5 PPB (UG/L) 
Chrysene nd 0.5 PPB (UG/L) 
Benzo (b) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (k) fluoranthene nd 0.5 PPB (UG/L) 
Benzo (a) pyrene nd 0.5 PPB (UG/L) 
Indeno (1,2,3-cd) pyrene nd 1.0 PPB (UG/L) 
Dibenzo (a,h) anthracene nd 1.0 PPB (UG/L) 
Benzo (g,h,i) perylene nd 1.0 PPB (UG/L) 

Hexadecane (Surrogate) Recovery = 100 % 

Dilution Factor = 1 
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Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 406335 

June 21, 1994 

Daniel B. Stephens & Associates 
6020 Academy, NE - Suite 100 
Albuquerque, NM 87109 

Project Name/Number: ENRON-HOBBS 32 60 

Attention: Robert Marley 

On 05/18/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

Due to laboratory e r r o r , samples received under ATI accession 
#405380 were not analyzed f o r RCRA metals. The samples were 
reaccessioned as ATI #406335 and analyzed f o r RCRA metals. 

A l l analyses were performed by An a l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



AnalyricalTechnologies, Inc. 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/21/94 

ATI I.D. : 406335 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 SB-1 AQUEOUS 05/17/94 
02 SB-2 AQUEOUS 05/16/94 
03 SB-3 AQUEOUS 05/17/94 
04 SB-4 AQUEOUS 05/18/94 
05 SB-5 AQUEOUS 05/18/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 5 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



Ana|yticalTechnologies,lnc. METALS RESULTS 

ATI I . D . : 406335 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/21/94 

PARAMETER UNITS 01 02 03 04 05 

SILVER (EPA 200.7/6010) MG/L 
ARSENIC (EPA 206.2/7060) MG/L 
BARIUM (EPA 200.7/6010) MG/L 
CADMIUM (EPA 213.2/7131) MG/L 
CHROMIUM (EPA 200.7/6010) MG/L 
MERCURY (EPA 245.1/7470) MG/L 
LEAD (EPA 239.2/7421) MG/L 
SELENIUM (EPA 270.2/7740) MG/L 

<0.010 <0.010 <0.010 <0.010 <0.010 
0.050 0.026 0.029 0.041 <0.005 
1.94 0.645 0.516 2.26 0.095 
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
<0.010 <0.010 <0.010 <0.010 <0.010 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.002 <0.002 <0.002 <0.002 <0.002 
<0.005 <0.005 <0.005 <0.005 <0.005 
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iSSSVED m 1 fl 1994 

ttuH^ Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405380 

June 9, 1994 

Daniel B. Stephens & Associates 
6020 Academy NE, Suite 100 
Albuquerque, NM 87109 

Project Name/Number: 3260 ENRON-HOBBS 

At t e n t i o n : Bob Marley 

On 05/18/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y control data, which 
f o l l o w each set of analyses, are enclosed. 

Zinc analysis was added on 05/25/94 f o r a l l samples per Bob 
Marley. 

This r e p o r t i s incomplete. Due to laboratory error, the RCRA 
metals were not analyzed at the same time as the other 
parameters. The RCRA metals analyses w i l l be performed on the 
o r i g i n a l sample submitted to the laboratory on 05/18/94. The 
subsequent data w i l l be reported i n a separate report (ATI ID 
406335) . We apologize f o r any inconvience. 

A l l analyses were performed by An a l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A J jJ^ Analytical Technologies, Inc. 

CLIENT : D.B. STEPHENS & ASSOCIATES 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS 

ATI I.D. : 405380 

DATE RECEIVED : 05/18/94 

REPORT DATE : 06/09/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 SB-1 AQUEOUS 05/17/94 
02 SB-2 AQUEOUS 05/16/94 
03 SB-3 AQUEOUS 05/17/94 
04 SB-4 AQUEOUS 05/18/94 
05 SB-5 AQUEOUS 05/18/94 

TOTALS 

MATRIX 

AQUEOUS 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



I 
I ^AnolyticclTechnologies,lnc. GENERAL CHEMISTRY RESULTS 

A T I I . D . : 405380 

JzLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
PROJECT # : 3260 
^PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/09/94 

'ARAMETER UNITS 01 02 03 04 05 

EARBONATE (CACO3) MG/L <1 <1 <1 <1 <1 

ICARBONATE (CACO3) MG/L 644 779 675 675 220 
HYDROXIDE (CACO3) MG/L <1 <1 <1 <1 <1 

EOTAL ALKALINITY (AS CACO3) MG/L 644 779 675 675 220 

HLORIDE (EPA 325.2) MG/L 80 120 670 62 150 
N02/N03-N, TOTAL (353.2) MG/L <0.06 <0.06 0.22 <0.06 4.3 

•SULFATE (EPA 300.0) MG/L 15 23 120 18 100 
•T. DISSOLVED SOLIDS (160.1) MG/L 840 1100 2000 890 690 



Analytical Technologies, Inc. METALS RESULTS 

A T I I . D . : 405380 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
'PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/09/9 4 

IPARAMETER UNITS 01 02 03 04 05 

(CALCIUM (EPA 200.7/6010) MG/L 125 139 187 156 128 
|C0PPER (EPA 200.7/6010) MG/L <0.010 <0.010 <0 .010 <0.010 <0.010 
IRON (EPA 200.7/6010) MG/L 0.215 0.035 2.42 5.65 <0.020 
.POTASSIUM (EPA 200.7/6010) MG/L 2.2 26.9 3.1 4.2 3.2 
MAGNESIUM (EPA 200.7/6010) MG/L 66.5 70.4 107 42.4 23.1 
'MANGANESE (EPA 200.7/6010) MG/L 0.140 0.102 0.976 0.216 <0.010 
SODIUM (EPA 200.7/6010) MG/L 89 .9 131 372 100 69.4 
[ZINC (EPA 200.7/6010) MG/L 0.450 1.14 0.394 3.63 0.661 
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Analytical Technologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405393 

June 14, 1994 

Daniel B. Stephens & Assoc. 
602 0 Academy, NE #100 
Albuquerque, NM 87109 

Project Name/Number: 3260 ENRON HOBBS 

Attention: Bob Marley 

On 05/21/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

Zinc analysis was added on 05/25/94 f o r samples EOTT-1, MW-2, SB-
6 and EOTT-2. 

Sulfate, Total Dissolved Solids, A l k a l i n i t y and Chloride analyses 
were added on 05/23/94 f o r a l l samples per Bob Marley. 

RCRA metals analyses were cancelled on 05/23/94 f o r sample EOTT-3 
AND EOTT-4 per Bob Marley. 

A l l analyses were performed by Ana l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

Project Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



I 
I J } ^ Analytical Technologies, Inc. 

CLIENT 

•

ROJECT # 
ROJECT NAME 

I 

D.B. STEPHENS & ASSOCIATES 
3260 
ENRON-HOBBS 

ATI I.D. : 405393 

DATE RECEIVED 

REPORT DATE 

05/20/94 

06/14/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 

Mate of t h i s r e p o r t . I f an extended storage period i s required, please contact 
I u r sample c o n t r o l department before the scheduled disposal date. 

01 
02 
03 
04 
05 
06 

EOTT-1 
MW-2 
SB-6 
EOTT-2 
EOTT-3 
EOTT-4 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

05/18/94 
05/19/94 
05/19/94 
05/19/94 
05/20/94 
05/20/94 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

6 

ATI STANDARD DISPOSAL PRACTICE 

I 



1 A 
AnalyticalTechnologies, Inc. 

I GENERAL CHEMISTRY RESULTS 

A T I I . D . : 405393 

CJJENT : D . B . STEPHENS & ASSOCIATES DATE RECEIVED : 05/20/94 
PROJECT # : 326 0 
PBCJECT NAME : ENRON-HOBBS REPORT DATE : 06/14/94 

?SRA> METER UNITS 01 02 03 04 05 

cftlBONATE (CAC03) MG/L 
BICARBONATE (CACO3) MG/L 
HYDROXIDE (CAC03) MG/L 
IMSKL ALKALINITY (AS CACO3 ) MG/L 
CHLORIDE (EPA 325.2) MG/L 
N02/N03-N, TOTAL (353.2) MG/L 

fFATE (EPA 300.0) MG/L 

DISSOLVED SOLIDS (160.1) MG/L 

<1 <1 <1 <1 <1 -
284 194 610 399 550 
<1 <1 <1 <1 <1 
284 194 610 399 550 
130 300 400 80 47 
5.3 3.7 <0.06 2.1 <0.06 
100 290 12.9 63 56 
770 1100 1400 680 760 



I 
I 
I 

J j ^ AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : D.B. STEPHENS & ASSOCIATES 

KROJECT # : 3260 

ROJECT NAME : ENRON-HOBBS 

ATI I.D. : 405393 

DATE RECEIVED : 05/20/94 

REPORT DATE : 06/14/94 

PARAMETER •PAR? 

CARBONATE (CAC03) 
^BICARBONATE (CACO3) 
MYDROXIDE (CACO3) 
"TOTAL ALKALINITY (AS CAC03) 
CHLORIDE (EPA 325.2) 

t02/N03-N, TOTAL (353.2) 
ULFATE (EPA 300.0) 
T. DISSOLVED SOLIDS (160.1) 

UNITS 06 

MG/L <1 
MG/L 271 
MG/L <1 
MG/L 271 
MG/L 97 
MG/L 1.90 
MG/L 100 
MG/L 660 



J L \ < Analytical Technologies, Inc. 

CLIENT : D .B . STEPHENS & ASSOCIATES 
PROJECT # : 3260 
3ROJECT NAME : ENRON-HOBBS 

I 
I 
I 

C 

I 
| 
S I L V E R ( E P A 200.7/6010) 
J ^ R S E N I C ( E P A 2 0 6 . 2 / 7 0 6 0 ) 
» A R I U M ( E P A 2 0 0 . 7 / 6 0 1 0 ) 
C A L C I U M ( E P A 200.7/6010) 

CADMIUM ( E P A 2 1 3 . 2 / 7 1 3 1 ) 

EHROMIUM (EPA 200.7/6010) OPPER (EPA 200.7/6010) 
IRON (EPA 200.7/6010) 

M E R C U R Y ( E P A 2 4 5 . 1 / 7 4 7 0 ) 
P O T A S S I U M ( E P A 2 0 0 . 7 / 6 0 1 0 ) 
M A G N E S I U M ( E P A 200.7/6010) 

>iANGANESE (EPA 200.7/6010) 
•SODIUM (EPA 200.7/6010) 
" E A D (EPA 239.2/7421) 

SELENIUM (EPA 270.2/7740) 
J l N C (EPA 200.7/6010) 

METALS RESULTS 

A T I I . D . : 405393 

DATE RECEIVED : 05/20/94 

REPORT DATE :06/14/94 

ARAMETER UNITS 01 02 03 04 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

<0.010 
<0.005 
0.080 
155 
0.0006 
<0.010 
<0.010 
0.021 
<0.0002 
3.3 
19.3 
0.024 
65.3 
<0.002 
<0.005 
1.20 

<0.010 
<0.005 
0.082 
180 
<0.0005 
<0.010 
<0.010 
0. 026 
<0.0002 
2.4 
40.4 
<0.010 
139 
<0.002 
0.009 
<0.020 

<0.010 
0.040 
0.226 
150 
<0.0005 
<0.010 
<0.010 
2.18 
<0.0002 
2.0 
66.5 
0.994 
235 
<0.002 
<0.005 
0.475 

<0.010 
<0.005 
0.155 
156 
<0.0005 
<0.010 
<0.010 
0.030 
<0.0002 
3.4 
19.1 
0.033 
48.6 
0.010 
<0.005 
1.87 
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Analytical Techno log ies , Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405396 

June 14, 1994 

Daniel B. Stephens & Assoc. 
602 0 Academy NE, Suite 100 
Albuquerque, NM 87109 

Project Name/Number: ENRON HOBBS 3 2 60 

A t t e n t i o n : Bob Marley 

On 05/23/94, An a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

Zinc analysis was added on 05/25/94 f o r a l l samples. 

A l l analyses were performed by A n a l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92)21 (619) 458-9141 



J j ^ AnalyticalTechnologies, Inc. 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED • 05/23/94 
PROJECT # : 3260 
PROJECT NAME : ENRON HOBBS REPORT DATE 06/14/94 

ATI I.D. : 405396 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

1 0 1 EOTT-8 AQUEOUS 05/22/94 
02 MW-1 AQUEOUS 05/22/94 
03 MW-9 AQUEOUS 05/22/94 
04 EOTT-7 AQUEOUS 05/21/94 
05 EOTT-6 AQUEOUS 05/21/94 

1 06 EOTT-5 AQUEOUS 05/20/94 
07 EOTT-4 AQUEOUS 05/20/94 

1 08 EOTT-3 AQUEOUS 05/20/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 8 

ATI STANDARD DISPOSAL PRACTICE 

|The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage period i s required, please contact 
our sample c o n t r o l department before the scheduled disposal date. 



I 
A 

•CLIENT 
PROJECT # 

•PROJECT NAME 

D . B . STEPHENS 
3260 
ENRON HOBBS 

AnalyticalTechnoloqies,lnc. 
<=> " GENERAL CHEMISTRY RESULTS 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A T I I . D . : 405396 

ASSOCIATES DATE RECEIVED : 05/23/94 

REPORT DATE : 06/14/94 

UNITS 01 02 03 04 05 

MG/L <1 <1 <1 <1 <1 
MG/L 436 497 238 390 345 
MG/L <1 <1 <1 <1 <1 
MG/L 436 497 238 390 345 
MG/L 6.4 160 107 64 90 
MG/L 3.6 <0.06 5.6 0.09 6.0 
MG/L 73 80 110 180 61 
MG/L 630 1500 670 890 670 

PARAMETER 

ICARBONATE (CACO3) 
BICARBONATE (CACO3) 

(
HYDROXIDE (CACO3) 
TOTAL ALKALINITY (AS CAC03) 
CHLORIDE (EPA 3 2 5 . 2 ) 
N02/N03-N, TOTAL ( 3 5 3 . 2 ) 

tSULFATE (EPA 3 0 0 . 0 ) 
T . DISSOLVED SOLIDS ( 1 6 0 . 1 ) 



/J jk AnalyticalTechnologies, Inc. 

PARAMETER 

CARBONATE (CAC03) 
BICARBONATE (CACO3) 
HYDROXIDE (CACO3) 
TOTAL ALKALINITY (AS CACO3) 
CHLORIDE (EPA 325.2) 
N02/N03-N, TOTAL (353.2) 
SULFATE (EPA 300.0) 
T. DISSOLVED SOLIDS (160.1) 

GENERAL CHEMISTRY RESULTS 

UNITS 06 

MG/L <1 
MG/L 637 
MG/L <1 
MG/L 637 
MG/L 47 
MG/L <0.06 
MG/L 14.7 
MG/L 850 

ATI I.D. : 405396 

DATE RECEIVED : 05/23/94 

REPORT DATE : 06/14/9,4 

CLIENT : D.B. STEPHENS & ASSOCIATES 
PROJECT # : 3260 
PROJECT NAME : ENRON HOBBS 



J j l ^ AnalyricalTechnologies, ;,lnc. 
METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

D . B . STEPHENS & ASSOCIATES 
3260 
ENRON HOBBS 

A T I I . D . : 405396 

DATE RECEIVED : 0 5 / 2 3 / 9 4 

REPORT DATE : 06 /14/94 . 

PARAMETER UNITS 01 02 03 04 05 

MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L <0.005 0.040 <0.005 <0.005 <0.005 
MG/L 0.088 0.484 0.114 0.148 0.141 
MG/L 148 116 136 189 153 
MG/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L <0.020 3.69 <0.020 0.063 0.036 
MG/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
MG/L 3.0 2.2 3.8 4.2 2.8 
MG/L 17 .2 48.9 14 . 3 23.5 16.5 
MG/L 0.013 0.425 0.012 0.037 0.013 
MG/L 48.0 143 55.9 58.8 45.2 
MG/L 0.012 <0.002 <0.002 <0.002 <0.002 
MG/L <0.005 <0.005 <0.005 <0.005 <0.005 
MG/L 2.76 <0.020 0.028 0.440 0.768 

SILVER (EPA 200.7/6010) 
ARSENIC (EPA 206.2/7060) 
BARIUM (EPA 200.7/6010) 
CALCIUM (EPA 200.7/6010) 
CADMIUM (EPA 213.2/7131) 
CHROMIUM (EPA 200.7/6010) 
COPPER (EPA 200.7/6010) 
IRON (EPA 200.7/6010) 
MERCURY (EPA 245.1/7470) 
POTASSIUM (EPA 200.7/6010) 
MAGNESIUM (EPA 200.7/6010) 
MANGANESE (EPA 200.7/6010) 
SODIUM (EPA 200.7/6010) 
LEAD (EPA 239.2/7421) 
SELENIUM (EPA 270.2/7740) 
ZINC (EPA 200.7/6010) 



J j ^ Analyt icalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 405396 

CLIENT 
PROJECT # 
PROJECT NAME 

D.B. STEPHENS & ASSOCIATES 
3260 
ENRON HOBBS 

DATE RECEIVED 

REPORT DATE 

05/23/94 

06/14/94 

PARAMETER UNITS 06 07 08 

SILVER (EPA 200.7/6010) MG/L <0.010 <0.010 <0.010 
ARSENIC (EPA 206.2/7060) MG/L 0.031 <0.005 0.015 
.BARIUM (EPA 200.7/6010) MG/L 0.399 0.108 0.192 
CALCIUM (EPA 200.7/6010) MG/L 148 130 163 
'CADMIUM (EPA 213.2/7131) MG/L <0.0005 <0.0005 <0.0005 
CHROMIUM (EPA 200.7/6010) MG/L <0.010 <0.010 <0.010 
ICOPPER (EPA 200.7/6010) MG/L <0.010 <0.010 <0.010 
llRON (EPA 200.7/6010) MG/L <0.020 <0.020 0.021 
MERCURY (EPA 245.1/7470) MG/L <0.0002 <0.0002 <0.0002 
[POTASSIUM (EPA 200.7/6010) MG/L 2.0 4.2 2.6 
|MAGNESIUM (EPA 200.7/6010) MG/L 34.7 19.0 22.7 
MANGANESE (EPA 200.7/6010) MG/L 0.402 0 . 028 0.125 
.SODIUM (EPA 200.7/6010) MG/L 95.0 60 . 2 70.0 
LEAD (EPA 239.2/7421) MG/L <0.002 <0 . 002 <0.002 
'SELENIUM (EPA 270.2/7740) MG/L <0.005 <0.005 <0.005 
ZINC (EPA 200.7/6010) MG/L 0.423 0.221 0.917 





f p s 

; S«3NIVlNOOdO H3awnN? 

(0208/S108 OCM) /axia/auilossQ^saa/mv 

3NVH13M '200 '20 • HIV 

822/922 wmavu 
VJL33/VHd"IV SSOHO 

HdOdllOO "lV03d 

WHOdllOO IVIOI 

ooa 

S01S38SV 

(0f23/f29) SnVOO S0|UE6JO S|!1E|0A 

10208/S108 QOW /38iW/3Xi9/3U!|0SB9/|8sa!Q 

3HZ me i. diou o*28 

OIS8/0L9 
QON 619/619 

QOn 2S9/2C9 

(SV8N) SINVlOVdUnS 
3aidins 

QV31 OINVDUO 

001 
X01 

a> L i - o 

O CO f*-
o CO 

O 'C 
C CD^E 

LU 

ca 
5 
CD 
CD 

a> CD 

^ § 3 
CO Q. i i 
" CD 

< CNJ < 

O 
O 

CO 
CO 
LU 
cr 
o 
Q 

< 

cr 
LU o < 

f l 

si 

0 

cr 

ft 

I 

J 
cr 

B i l l 

ivl 

cT 

^1 

2: 

XL 

XF 

cr 
O 

^1/1 
j 

9 

> 

8 

9̂  

3 ^ 



MO AINO asn avn aod aav sv3uv Q3QVHS Ai3i3idwoo NI waod SIHI nid ssvsnd 



I 
I 
I 
I 
I 
I 
I 
I 

o 
S 
ec 
© 
SB 

3 
2 «*> •— 
v !7 ^ * ° - 00 
<C « e 
- J ~ .a 
I— 4> 

5 £ ? 
© 

—1 <*» 

CM 

l / l 

I 
I 
I 
I 
I 
I 
I 

•i 
o 

Is •I l i 

o 1 
I 
4 

(N JO A) 93DdspD8H JO S9|qqng JIV 

(HVd JO vNd) 019 

m 
(vm mm) aa3 
»P»|0A 209/L09 

U"81V WW) Hdl 

(|9S8!Q + SDQ) Hdi + 381W + X318 

(A|UQ 8ui|0SD9) 381W + Hdi + X3ia 
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f L l * \ A n a l y t i c a l T e c h n o l O g i e S , InC. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
* ' Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 406335 

June 21, 1994 

Daniel B. Stephens & Associates 
6020 Academy, NE - Suite 100 
Albuquerque, NM 87109 

Project Name/Number: ENRON-HOBBS 3260 

Attenti o n : Robert Marley 

On 05/18/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

Due t o laboratory e r r o r , samples received under ATI accession 
#405380 were not analyzed f o r RCRA metals. The samples were 
reaccessioned as ATI #406335 and analyzed f o r RCRA metals. 

A l l analyses were performed by Ana l y t i c a l Technologies, Inc. , 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesit a t e to 
contact us at (505) 344-3777. 

L e t i t i a Krakowski, Ph.D. 
Project Manager 

MR: j d 

Enclosure 

H. M i t c h e l l Rub£ 
Laboratory Manage 

m, Ph.D. 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



Analytical Technologies, Inc. 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/21/94 

ATI I.D. : 406335 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 SB-1 AQUEOUS 05/17/94 
02 SB-2 AQUEOUS 05/16/94 
03 SB-3 AQUEOUS 05/17/94 
04 SB-4 AQUEOUS 05/18/94 
05 SB-5 AQUEOUS 05/18/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 5 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample cont r o l department before the scheduled disposal date. 



^AnalyticalTechnologies,lnc. METALS RESULTS 

ATI I . D . : 406335 

CLIENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/18/94 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS REPORT DATE : 06/21/94 

PARAMETER UNITS 01 02 03 04 05 

SILVER (EPA 200.7/6010) MG/L 
ARSENIC (EPA 206.2/7060) MG/L 
BARIUM (EPA 200.7/6010) MG/L 
CADMIUM (EPA 213.2/7131) MG/L 
CHROMIUM (EPA 200.7/6010) MG/L 
MERCURY (EPA 245.1/7470) MG/L 
LEAD (EPA 239.2/7421) MG/L 
SELENIUM (EPA 270.2/7740) MG/L 

<0.010 <0.010 <0.010 <0.010 <0.010 
0.050 0.026 0.029 0.041 <0.005 
1.94 0.645 0.516 2.26 0.095 
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
<0.010 <0.010 <0.010 <0.010 <0.010 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.002 <0.002 <0.002 <0.002 <0.002 
<0.005 <0.005 <0.005 <0.005 <0.005 
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iSiSVEO m 1 fl 1994 

^ 4 Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405380 

June 9, 1994 

Daniel B. Stephens & Associates 
602 0 Academy NE, Suite 100 
Albuquerque, NM 87109 

Project Name/Number: 32 60 ENRON-HOBBS 

At t e n t i o n : Bob Marley 

On 05/18/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y control data, which 
f o l l o w each set of analyses, are enclosed. 

Zinc analysis was added on 05/25/94 f o r a l l samples per Bob 
Marley. 

This report i s incomplete. Due to laboratory error, the RCRA 
metals were not analyzed at the same time as the other 
parameters. The RCRA metals analyses w i l l be performed on the 
o r i g i n a l sample submitted t o the laboratory on 05/18/94. The 
subsequent data w i l l be reported i n a separate report (ATI ID 
406335) . We apologize f o r any inconvience. 

A l l analyses were performed by An a l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

Ph.D. 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



A >jĴ V AnalyticalTechnologies,lnc. 

CLIENT : D.B. STEPHENS & ASSOCIATES 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS 

ATI I.D. : 405380 

DATE RECEIVED : 05/18/94 

REPORT DATE : 06/09/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 
04 
05 

SB-1 
SB-2 
SB-3 
SB-4 
SB-5 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

05/17/94 
05/16/94 
05/17/94 
05/18/94 
05/18/94 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



I 
I 4AnalyticalTechnologies,lnc. _ 

' a ' GENERAL CHEMISTRY RESULTS 

JzLIENT 
PROJECT # 

^PROJECT NAME 

ATI I.D. 405380 

D.B. STEPHENS & ASSOCIATES 
3260 
ENRON-HOBBS 

DATE RECEIVED : 05/18/94 

REPORT DATE 06/09/94 

UNITS 01 02 03 04 05 

MG/L <1 <1 <1 <1 <1 
MG/L 644 779 675 675 220 
MG/L <1 <1 <1 <1 <1 
MG/L 644 779 675 675 220 
MG/L 80 120 670 62 150 
MG/L <0.06 <0.06 0.22 <0.06 4.3 
MG/L 15 23 120 18 100 
MG/L 840 1100 2000 890 690 

PARAMETER 

•B: 
HI 

EC I 

ARBONATE (CAC03) 
ICARBONATE (CACO3) 
HYDROXIDE (CACO3) 
OTAL ALKALINITY (AS CACO3) 
HLORIDE (EPA 325.2) 
N02/N03-N, TOTAL (353.2) 
SULFATE (EPA 300.0) 
IT. DISSOLVED SOLIDS (160.1) 



^ j j ^ AnalyticalTechnologies,lnc. METALS R E S U L T S 

[CLIENT : D.B. STEPHENS & ASSOCIATES 
PROJECT # : 3260 
PROJECT NAME : ENRON-HOBBS 

ATI I.D. : 405380 

DATE RECEIVED : 05/18/94 

REPORT DATE 06/09/94 

PARAMETER UNITS 01 02 03 04 05 

MG/L 125 139 187 156 128 
MG/L <0.010 <0.010 <0.010 <0.010 <0.010 
MG/L 0.215 0.035 2.42 5.65 <0.020 
MG/L 2.2 26.9 3.1 4.2 3.2 
MG/L 66.5 70.4 107 42.4 23.1 
MG/L 0.140 0.102 0.976 0.216 <0.010 
MG/L 89.9 131 372 100 69 .4 
MG/L 0.450 1.14 0.394 3.63 0.661 

CALCIUM (EPA 200.7/6010) 
COPPER (EPA 200.7/6010) 
IRON (EPA 200.7/6010) 
POTASSIUM (EPA 200.7/6010) 
[MAGNESIUM (EPA 200.7/6010) 
MANGANESE (EPA 200.7/6010) 
SODIUM (EPA 200.7/6010) 
ZINC (EPA 200.7/6010) 
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AnalyricalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 405393 

June 14, 1994 

Daniel B. Stephens & Assoc. 
6020 Academy, NE #100 
Albuquerque, NM 87109 

Project Name/Number: 3260 ENRON HOBBS 

Attention: Bob Marley 

On 05/21/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

Zinc analysis was added on 05/25/94 f o r samples EOTT-1, MW-2, SB-
6 and EOTT-2. 

Sulfate, Total Dissolved Solids, A l k a l i n i t y and Chloride analyses 
were added on 05/23/94 f o r a l l samples per Bob Marley. 

RCRA metals analyses were cancelled on 05/23/94 f o r sample EOTT-3 
AND EOTT-4 per Bob Marley. 

A l l analyses were performed by Ana l y t i c a l Technologies, Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

Project Manager 

MR: j d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



CLIENT : D.B. STEPHENS & ASSOCIATES 
1R0JECT # : 3260 
IROJECT NAME : ENRON-HOBBS 

ATI I . D . : 405393 

J j ^ AnalyticalTechnologies,lnc. 

DATE RECEIVED : 05/20/94 

REPORT DATE : 06/14/94 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 EOTT-1 AQUEOUS 05/18/94 
02 MW-2 AQUEOUS 05/19/94 
03 SB-6 AQUEOUS 05/19/94 
04 EOTT-2 AQUEOUS 05/19/94 
05 EOTT-3 AQUEOUS 05/20/94 
06 EOTT-4 AQUEOUS 05/20/94 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage period i s required, please contact 
I u r sample c o n t r o l department before the scheduled disposal date. 



I 
I 
I 

AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 405393 

ICJENT : D.B. STEPHENS & ASSOCIATES DATE RECEIVED : 05/20/94 
PROJECT Tr : 326 0 
PaOJECT NAME : ENRON-HOBBS REPORT DATE : 06/14/94 

24ETER UNITS 01 02 03 04 05 

Cfc-BONATE (CAC03) MG/L 
BICARBONATE (CACO3 ) MG/L 
HYDROXIDE (CACO3) MG/L 
OpTAL ALKALINITY (AS CAC03) MG/L 
CHLORIDE (EPA 325.2) MG/L 
N02/N03-N, TOTAL (353.2) MG/L rFATE (EPA 300.0) MG/L 

DISSOLVED SOLIDS (160.1) MG/L 

<1 <1 <1 <1 <1 -
284 194 610 399 550 
<1 <1 <1 <1 <1 
284 194 610 399 550 
130 300 400 80 47 
5.3 3.7 <0.06 2.1 <0.06 
100 290 12.9 63 56 
770 1100 1400 680 760 
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GENERAL CHEMISTRY RESULTS 

C L I E N T : D.B. S T E P H E N S & A S S O C I A T E S 

PROJECT # : 3260 
P R O J E C T NAME : ENRON-HOBBS 

UNITS 06 

MG/L <1 
MG/L 271 
MG/L <1 
MG/L 271 
MG/L 97 
MG/L 1.90 
MG/L 100 
MG/L 660 

ATI I.D. : 405393 

DATE RECEIVED : 05/20/94 

REPORT DATE : 06/14/94 

ARAMETER f A R . 

^ A R : IBONATE (CAC03) 
BICARBONATE (CACO3) 
MYDROXIDE (CACO3) 
•DOTAL ALKALINITY (AS CACO3) 

CHLORIDE (EPA 325.2) 

E02/N03-N, TOTAL (353 .2) 
ULFATE (EPA 300.0) 

T. DISSOLVED SOLIDS (160 .1) 
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1.0 EXECUTIVE SUMMARY 

GCL was retained by ENRON Operations 
Corporation (ENRON) to address groundwa
ter contamination at certain ENRON properties 
scheduled for acquisition by GPM Corpora
tion. GCL reviewed several investigative 
reports, interviewed employees, performed a 
site inspection, and drilled three wells at the 
Hobbs Gas Plant and two wells at the Hobbs 
Compressor Station No. 2. 

Utilizing the subsurface data collected 
from our work, our knowledge of existing and 
proposed state regulations, and the environ
mental and demographic setting of the site, 
GCL has reached the following conclusions 
and opinions regarding contamination at the 
facilities involved with this sale: 

• Groundwater contamination is docu
mented at two locations at the Hobbs 
Gas Plant. No evidence exists to lead us 
to believe that these plumes extend 
beyond the property boundary. One 
plume emanates from the former flare 
pit/oil-water separator area. The second 
plume most likely originates from the 
condensate storage tanks. 

• Groundwater contamination is docu
mented at the Hobbs Compressor Station 
No. 2. The source of this contamination 
appears to be the condensate storage 
tanks. The plume emanating from this 
area may have impacted groundwater 
quality beneath adjacent property. 
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2.0 INTRODUCTION 

The main purpose of this report is the 
general quantification of groundwater con
tamination at certain ENRON properties 
scheduled to be acquired by GPM Corporation. 
In the first phase of our study, GCL reviewed 
several site investigation reports for the gas 
plant and compressor stations, interviewed 
ENRON employees, and conducted a site visit 
of the gas plant. 

Based upon this first phase of our investi
gation, GCL identified two facilities that 
required additional investigation. These were 
the Hobbs Gas Plant and Hobbs Compressor 
Station No. 2. A second phase of the investiga
tion at these sites consisted of installing two 
permanent monitor wells at the compressor 
station, one permanent monitor well at the gas 
plant, and two exploratory temporary wells at 
the gas plant. 

After receipt of groundwater analysis 
from the compressor station (February 13, 
1994), GCL concluded that the observed 
contamination from the Hobbs Compressor 
Station No. 2 resulted from reported overflows 
of the condensate storage tank. 

This report addresses only the Hobbs Gas 
Plant and Hobbs Compressor Station No 2. 

2.1 DESCRIPTION OF FACILITIES A N D 

C O N T A M I N A N T SOURCES 

The facilities addressed in this report are 
the Hobbs Gas Plant and Hobbs Compressor 
Station No. 2. The Hobbs Gas Plant is located 
west of Hobbs, New Mexico, on the Carlsbad 
Highway. It occupies approximately 60 acres 
of land, which is comprised of vacant land, 
natural gas processing plant equipment, waste 
management facilities, liquids and gas storage 
tanks, and office and maintenance buildings. 
The plant location and layout are displayed in 
Figure 1. The street address is 11525 West 
Carlsbad Highway, Hobbs, New Mexico. 

The Hobbs Compressor Station is located 
near Monument, New Mexico, as shown on 
Figure 1. 

2.2 G O A L S AND O B J E C T I V E S 

Groundwater contamination issues at the 
Hobbs Gas Plant and Hobbs Compressor 
Station No. 2 must be evaluated prior to 
finalization of ENRON's sale of these facilities 
to GPM. The primary goal of this project is to 
evaluate the potential extent of existing 
groundwater contamination at these sites. 

To accomplish this primary goal, the 
following objectives must be realized: 

• Determination or estimation of the 
magnitude and extent of groundwater 
contamination 

• Prediction of the fate and transport 
mechanisms of identified contaminants 

• Identification of potential receptors and 
any other threats to human health and 
the environment resulting from the 
contamination. 

2.3 HYDROGEOLOGIC SETTING 

ENRON's main processing plant is 
located at 11525 West Carlsbad Highway, 
approximately eight miles west of Hobbs, New 
Mexico. The plant overlies the late Tertiary 
Age Ogallala Formation (Figure 2). The 
Ogallala Formation unconformably overlies 
the Triassic Age Dockum Group. The Ogallala 
is erosionally truncated against the underlying 
Cretaceous and Triassic rocks in the northern 
and western part of Lea County and increases 
in thickness near Mescalero Ridge (Ash, 1963). 
The Dockum Group ranges in thickness from 
1,400 to 2,100 feet in northern Lea County 
(Ash, 1963). 
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The thickness of the Ogallala Formation 
beneath the plant site was determined from 
lithologic logs of Northern Natural Gas Com
pany wells installed at the main plant that 
extend through the Ogallala. The Ogallala is 
approximately 160 to 170 feet thick and com
prised chiefly of calcareous sands, silts, clays, 
and gravels. Sediments near the surface of the 
Ogallala are cemented with calcium carbonate 
to form a caliche cap rock (McAda, 1984). 
Cementation is present within the formation, 
but generally decreases with depth (Nye, 1932) 
becoming negligible at depths greater than 35 
to 50 feet below the surface (Ash, 1963). 

The Hobbs Compressor Station No. 2 is 
located approximately 5.2 miles south-south
west of the main plant. The compressor station 
also overlies the Ogallala Formation at this 
location, but is bordered by Quaternary 
alluvial deposits (Figure 2). 

Site-specific lithologic logs for monitoring 
well MW-8 and temporary drive point wells 
DP-1 and DP-2 at the main processing plant 
and monitoring wells MW-1 and MW-2 at the 
Compressor Station No. 2 are included in 
Appendix A. 

The Ogallala Fonnation is the principal 
aquifer in the High Plains in Lea County. 
Quaternary alluvium deposits present near 
Monument are hydraulically connected to the 
Ogallala Formation (Nicholson and Clebsch, 
1961). Al l surrounding wells in the area are 
completed in the Ogallala aquifer. A list of 
surrounding wells within a one-mile 
downgradient and eastern cross-gradient 
radius of the Hobbs Gas Plant are listed in 
Table 1. One windmill in Section 33 and one 
windmill in Section 34 of Township 19S Range 

37E are within a one-mile downgradient and 
cross-gradient radius of the Hobbs Compressor 
Station No. 2, respectively. These wells are 
identified using the Hobbs SW Quadrangle 
Map Photorevised 1979, and are not listed in 
Table 1. 

Recharge to the Ogallala aquifer occurs 
from precipitation falling on the High Plains 
surface. Discharge from the Ogallala aquifer 
occurs through pumpage and surface flow. 
The general direction of groundwater flow in 
the aquifer is southeastward. The largest 
amount of discharge is the subsurface flow 
moving into Texas. A small amount of the 
groundwater discharges through the Quater
nary alluvial to the southern part of Lea 
County (Nicholson and Clebsch, 1961). 

The hydraulic conductivity and specific 
yield for the Ogallala aquifer in Lea County 
were calculated from aquifer tests and drillers 
logs described in McAda, 1984. The Ogallala 
aquifer in Lea County has an average hydrau
lic conductivity of 40 feet per day. The hydrau
lic conductivity and specific yield was esti
mated in the area of the plant and compressor 
station from maps included in the McAda 
(1984) report. The hydraulic conductivity in 
these areas is between 26 and 50 feet per day. 
The specific yield is 0.23 (McAda, 1984). 

Groundwater at the Hobbs Gas Plant 
flows south-southeast as shown in Figure 3. 
Only two monitoring wells were installed at 
the Hobbs Compressor Station No. 2, and the 
groundwater could not be contoured from site 
data. The groundwater flow direction for the 
compressor station is presumed to be the same 
as the regional flow direction, which is to the 
southeast. 
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Table 7—Downgradient and Cross-Gradient 
Weil Inventory 

(Modified from D.B. Stephens Letter Report, December 7, 1989) 

Land Water 
Depth Depth Surface Surface Screened 

Site to Water Oate of Hole Elevation Elevation Contrib Interval 
No. Location Owner (ft) Measured (ft) (ft > MSL) (ft > MSL) Aquifer Use Source (ft) 

1 19S37E 04.113 Mrs. V. Linam 28.26 02/26/86 127 3692 3664 OGLL DOM USGS 67-127 

2 19S37E 04.113 Mrs. V. Linam NA OGLL IRR NA 

3 19S 37E 04.213 E. W. Cox 38.94 02/26/86 137 3700 3661 OGLL STK USGS 117-137 

4 19S 37E 04.231 E. W. Cox 35.00 02/11/76 NA 3695 3660 OGLL STK USGS 90-166 

5 19S37E 04.333 Cities Service Oil 34.72 01/15/81 50 3690 3655 OGLL OWD USGS 25-45 

6 19S 37E 04.412 E. W. Cox 20.26 06/10/76 NA 3672 3652 OGLL DOM USGS Ncri Cased 

7 19S 37E 05.321 Mrs. V. Linam 38.93 01/08/86 128 3707 3668 OGLL IRR USGS 63-123 

8 19S37E 06.112 Northern Nat. #5 47.50 09/21/89 NA 3731 3683 OGLL COM FIELD NA 

9 19S 37E 06.211 Northern Nat. #4 43.58 09/21/89 173 3727 3683 OGLL COM FIELD 

10 19S 37E 06.212 Northern Nat. #3 53.82 01/12/86 177 3726 3672 OGLL COM USGS 123-173 

39.73 01/21/89 3726 3686 OGLL COM FIELD 

11 19S 37E 06.213 Northern Nat. #1 47.41 09/21/89 173 3727 3680 OGLL COM FIELD 133-173 

12 19S 37E 07.223 H. Huston 47.55 01/08/86 142 3708 3660 OGLL NOT USGS 75-133 

13 19S 37E 07.313 Gulf-Warren 58.04 01/15/81 142 3719 3661 OGLL PPP USGS 60-142 

14 19S 37E 08.112 Famariss 56.42 02/10/76 150 3721 3665 OGLL PPP USG5 85-145 

15 19S 37E 08.123 NA 56.42 02/10/76 NA 3719 3663 OGLL NA USGS NA 

16 19S 37E 08.311 H. Huston 42.89 01/08/86 80 3698 3655 OGLL STK USGS NA 

17 19S37E 08.333 Famariss 56.14 01/08/86 142 3708 3652 OGLL PPP USGS NA 

18 19S 37E 08.411 H. Huston 39.11 01/08/86 132 3681 3642 OGLL IRR USGS 52-125 

Not - Not in Use Probably Abandoned 
MSL - Mean Sea Level 
NA - Not Available 
OGLL-Ogallala 
USGS - United States Geologic Survey 
COM - Community Commercial 

IRR - Irrigation 
DOM - Domestic 
PPP - Petroleum Processing Plant 
STK - Stock 
OWD - Oil Well Drilling 
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3.0 GROUNDWATER CONTAMINATION 

BTEX contamination was detected in 
groundwater beneath the Hobbs Gas Plant. 
Contamination was detected downgradient of 
the wastewater treatment facility and conden
sate storage tanks. During this phase of the 
investigation, one additional groundwater 
monitoring well (MW-8) and two temporary 
drive point wells (DP-1 and DP-2) were 
installed at the main plant. Two groundwater 
monitoring wells (MW-1 and MW-2) were 
installed at the Hobbs Compressor Station No. 
2. Groundwater analytical results of volatile 
and semi-volatile compounds for these wells 
are in Appendix B and summarized in Table 2. 
No metals above Water Quality Control 
Commission (WQCC) standards were detected 
in groundwater at either site. 

3.1 SUBSURFACE ASSESSMENT: 

M A I N H O B B S G A S P L A N T 

BTEX contamination downgradient of the 
former flare pit and existing wastewater 
treatment facility has been detected in ground
water at monitoring wells MW-1,4,5, and 6 
and temporary drive point wells SB-4, 6, and 8. 
The highest level of BTEX contamination was 
detected in MW-4 at 29,800 parts per billion 
(ppb). Figure 4 shows the approximate BTEX 
plume boundaries. 

A second BTEX plume was detected in 
groundwater downgradient of the condensate 
storage tank area (EOTT Tanks) (Figure 4). 
BTEX contamination in DP-1 was detected at 
3,306 ppb. The exact dimensions of the plume 
have not been established, but are believed to 
be no larger than the plume emanating from 
the flare pit wastewater treatment area. 

Groundwater contamination has not been 
detected in the downgradient monitoring well 
MW-3, therefore it is believed that the BTEX 
contamination has not moved off site. 

3.2 SUBSURFACE ASSESSMENT: 

COMPRESSOR STATION N O . 2 

BTEX contamination was detected in 
groundwater downgradient of the condensate 
storage tanks in MW-1. Total BTEX detected in 
MW-1 at the compressor station is 789 ppb. No 
groundwater contamination was detected in 
the upgradient monitoring well MW-2. How
ever, there were 4 ppb total petroleum hydro
carbon found in this well that may represent 
background concentrations. The plume at this 
location is depicted in Figure 5. We believe this 
plume is no larger than the plume observed at 
the former flare pit at the gas plant 

3.3 FATE A N D TRANSPORT OF 

CONTAMINANTS 

Groundwater contamination at the main 
plant was created by migration of contami
nants through the soil from discharge, spills, or 
leaks at or near the ground surface. Contami
nation migrates downward through the soil, 
spreading laterally due to stratigraphic varia
tions, until groundwater is encountered. The 
contamination is transported in groundwater 
chiefly by advection, dispersion, and diffusion. 
The groundwater contamination is transported 
downgradient decreasing in concentration as a 
function of distance from the source due to 
natural biodegradation, volatilization, and 
dilution. 

We believe soil and groundwater condi
tions at the Hobbs Compressor Station No. 2 
are similar to those at the main plant site. 
Therefore, it can be presumed that the same 
transport and degradation mechanisms 
working at the main plant are present and 
working at the compressor station. 
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Tab/e 2—Summary of Contamination Detected in 
February 7,1994 Investigation 

Main Plant 

Constituent Units 
Detection 

Limits 
(water) 

MW-1 
(water) 

MW-2 
(water) 

MW-3 
(water) 

DP-1 
(water) 

DP-2 
(water) 

MW-8 
(water) 

NMWQCC 
(water) 

Volatile Organics (8240) 
Acetone ug/L 100 ND ND ND 980 ND ND (n/s) 
Benzene ug/L 50 ND ND ND 3300 ND ND 0.01 (mg/L) 
Xylenes - total ug/L 5 ND ND ND 6 ND ND 0.62 (mg/L) 

Base/Neutral/Acids (8270) 
Bis (2-ethylhexyl)phthalate ug/L 10 12 ND ND ND ND ND (n/s) 

TPH (I.R.) mg/L 1 ND ND ND 31 12 <1 (n/s) 

Metals 
Cadmium, Diss. mg/L 0.005 (n/a) (n/a) (n/a) (n/a) <0.005 <0.005 0.05 (mg/L) 
Chromium, Diss. mg/L 0.01 (n/a) (n/a) (n/a) (n/a) <0.01 <0.01 0.01 (mg/L) 
Lead, Diss. mg/L 0.05 (n/a) (n/a) (n/a) (n/a) <0.05 <0.05 0.05 (mg/L) 

General Chemistry 
pH* 6.87 7.36 7.86 (n/a) (n/a) (n/a) (n/s) 
Specific Conductivity* 2230 397 289 1625 1145 1075 (n/s) 
Dissolved Oxygen* mg/L 2.0 2.5 5.75 3.8 4.6 5.6 (n/s) 

Compressor Station No. 2 

Detection 
Constituent Units Limits MW-1 MW-1 MW-2 NMWQCC 

(water/soil) (soil) (water) (water) (water) 

Volatile Organics (8240) 
Benzene (ug/L)(ug/Kg) 5/125 ND 210 ND 0.01 (mg/L) 
Ethylbenzene (ug/L)(ug/Kg) 25/625 4100 200 ND 0.75 (mg/L) 
Toluene (ug/L)(ug/Kg) 5/625 730 49 ND 0.75 (mg/L) 
Xylenes - total (ug/L)(ug/Kg) 5/625 11000 330 ND 0.62 (mg/L) 

Base/Neutral/Acids (8270) 
Dibenzofuran (ug/L)(ug/Kg) 10/330 330 ND ND (n/s) 
Fluorene (ug/L)(ug/Kg) 10/330 440 ND ND (n/s) 
2 - Methylnapthalene (ug/L)(ug/Kg) 10/330 2600 17 ND (n/s) 
Naphthalene (ug/L)(ug/Kg) 10/330 1500 12 ND (n/s) 
Phenanthrene (ug/L)(ug/Kg) 10/330 740 ND ND (n/s) 

TPH (I.R.) (mg/L)(mg/Kg) 1/50 2730 12 4 (n/s) 

Metals 
Cadmium, Diss. mg/L 0.005 (n/a) <0.005 (n/a) 0.05 (mg/L) 
Chromium, Diss. mg/L 0.01 (n/a) <0.01 (n/a) 0.01 (mg/L) 
Lead, Diss. mg/L 0.05 (n/a) <0.05 (n/a) 0.05 (mg/L) 

General Chemistry 
pH* (n/a) 7.18 7.64 (n/s) 
Specific Conductivity* (n/a) 962 1386 (n/s) 
Dissolved Oxygen* mgL (n/a) 2.0 5.0 (n/s) 

ND = Not Detected 
n/a = Not Analyzed 
n/s = No Standard 
' = Field Parameters 

Environmental Science 
and Engineering 

A BOM International Company 
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Evaluation of Groundwater Contamination r-g * • • 
Hobbs Gas Plant and Hobbs Compressor Station No. 2 C W I m %iv W 

3.4 LIMITED PATHWAY/RISK 

ASSESSMENT 

Groundwater and surface water are the 
main exposure mechanisms of BTEX contami
nation at the main plant. The stormwater 
runoff collects in the Buffalo Wallow and 
evaporates or migrates downward to ground
water. Groundwater at the site flows south-
southeast. There are no groundwater receptors 
within one-half mile downgradient or cross-
gradient of the site. Since groundwater 
contamination does not extend beyond the site 
boundaries, natural degradation may be 
sufficient to remediate the leading edge of the 

plume, leaving only the groundwater contami
nated above state standards that must be 
cleaned up. 

Groundwater at the Hobbs Compressor Station 
No. 2 is the only potential exposure pathway. 
Potential contamination at the compressor 
station may be moving off site in the direction 
of groundwater flow presumed to be in a 
southeasterly direction. There are no existing 
groundwater receptors within a half mile 
downgradient and cross-gradient of the site. 
Therefore, as above, clean up should be 
sufficient by remediating the main portion of 
the contaminant plume that is above state 
standards and allowing the leading edge of the 
plume to naturally biodegradate. 

Environmental Science 
and Engineering 

A BDM fntematicnal Company 
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Appendix A—Lithologic Logs and 

Monitoring Well Completion Diagrams 



LITH COLUMN VISUAL % COLUMN 

CALICHE 

SANDSTONE 

SILT 

Y77ZA CLAY 
SANDS 

O <5» O C GRAVEL 

C 

X 

CALICHE 

SAND 

SANDSTONE 

SILT 

CLAY 

GCL 
CLIENT: ENRON - HOBBS 

DATE: 2 / 2 4 / 9 4 REV. NO.: 0 

AUTHOR: R.C. DRAWN BY: HCC 

CK'D BY: R.C. FILE: LTHLEGND 

LITHOLOGIC SYMBOLS 



LTTHOLOGIC LOQ (CUTTINGS) 
Page 1 of 2 

LOCATION. MAP: HOBBS MAIN GAS PLANT 

O O P ^ 
L 

: *MW-8 
DP-1 

-1/4 1/4 r i L l / 4 J4E.1/4 s £ _ T lSS R52E 

SITE in- ENRON MAIN PLANTi (V:ATIOM in- MW-8 
SITE COORDINATES (f t . ) : 
N E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING urn-inn- AIR ROTARY 
DRILLING CONTR.: EADES 
DATE <?TAPTrn- 2 / 8 / 9 4 nATF r n u P i r r r n - 2 / 8 / 9 4 
FIELD P F P - K. SUMMERS 
COMMENTS: '. 

LOCATION DESCRIPTION: DOWN—GRADIENT OF FLARES AT MAIN PLANT 

WELL 
CONST. 

LITH. VISUAL X 
SAMPLE 

TYPE INTERVAL 

LITHOLOGIC DESCRIPTION 
(UTH., GRAIN SIZE PROPORTIONS. WET COLOR. 

RNDG., SRTG., CONSOL. DIST. FEATURES) 

10 

15 

20 

25 

•30-

35 

40 

45 

•50 

I I I I I I I I I 

• • • • • • • • • c c 'fa 

• • * c 0 'fa 
'// 
7/ vi. 

'// 
Ti W 

'/> 
Y( 

Yt 

'fa 

B B B B B B B H 'fa 

B B B B B B U H ^ 
• • ' , i t I I I I I I I I I 

BBEBBBBHU%2:22 • • • • • • • • • • • • • • • • • • • • 
0 - 1 GRADED FILL 

APPEARS TO BE GRADED OR PLOWED CALICHE 
GRAVEL AND SILTY SANDS 

1 - 11 CAUCHE/SILTY CLAY 
PALE YELLOWISH BROWN 10 YR 6 / 2 
CALICHE COBBLES MIXED W/ SILTY. CLAYEY 
SANDS 50% FINE TO FINE SANDS. 20% SILT 
TO CLAY. 

11-18 SILTY CLAY 
PALE BROWN 5 YR 5 / 2 40% SILT TO FINE 
SAND. 60% BROWN CLAY (RANDALL CLAY?) 

18-27 SAND/CALICHE 
GRAYISH ORANGE PINK 5 YR 7 /2 80% SILTY 
SAND. 10% CLAY, 10% THIN CALICHE BEDS. 
SAND IS V. FINE TO FINE, UNCONS. 

27 -38 SAND 
LT. BRN. 5 YR 5 /6 V. FINE SANDS. VERY 
SLIGHT SILT CONTENT. WELL SORTED. 
PRIMARILY SBRDD, UNCONS. 

38 -53 SAND 
LT. BRN. 5 YR 6 /4 80% V. FINE TO FINE 
SAND, 20% SILT. SAND IS WELL SORTED, SEMI-
CONSOUDATED IN THIN LAYERS, SBANG TO ROD. 
CCHE PROBABLY CEMENTING AGENT. 

53—55 SAND 
LT. BRN. 5 YR 6 /4 SAME AS 3 8 - 5 3 WITH 
SLIGHT CONSOLIDATION. MOST OF SAND IS 
STILL FINE. CEMENTING AGENT IS PROBABLY 
CALICHE 



UTHOLOGJC LOG (CUTTNGS) 
(Continued) P a < ^ o f - 2 -

LOCATION ID: M W - 8 

0 
E 
P 
T 
H 

WELL 
: O N S T . 

UTH. VISU/ 
SAMPLE LITHOLOGIC DESCRIPTION 

(LITH., GRAIN SIZE PROPORTIONS. WET COLOR, 
RNDG., SRTG., CONSOL.. DIST. FEATURES) 

0 
E 
P 
T 
H 

WELL 
: O N S T . 

UTH. VISU/ 
TYPE INTERVAL 

LITHOLOGIC DESCRIPTION 
(LITH., GRAIN SIZE PROPORTIONS. WET COLOR, 

RNDG., SRTG., CONSOL.. DIST. FEATURES) 

U 5 5 - 6 0 NO RECOVERY 
ASSUMED SAME AS FROM 5 3 ' - 5 5 " 

U 5 5 - 6 0 NO RECOVERY 
ASSUMED SAME AS FROM 5 3 ' - 5 5 " 

5 5 - 6 0 NO RECOVERY 
ASSUMED SAME AS FROM 5 3 ' - 5 5 " 

• 60-• 60-

- 65-- 65-

70-70-

- 75-- 75-

• 80-• 80-

• 85-• 85-

- 90-- 90-

- 95-- 95-

-10O -10O 

105 105 

•110 •110 

•115 •115 

-120. -120. 

-



UTHOLOOJC LOQ (CUTTINGS) 

LOCATION .MAP: HOBBS MAIN GAS PLANT 

'1 

—fflOBB 
ADP-4 

MW-1 \ ' M W - 8 
/ j M U f a l l U l l l l l l l 

1 ' f . i - i I I * f l I . i n I W # 

I v<- *"«) 

DP-1 

-1/4 1/4 iiE_1/4 I4L1/4 S 6 _ T19J R37£ 

SITE m- ENRON MAIN PLANTi nrATiOM ID: 
SITE COORDINATES (ft .) : 
N E 

Poge 1 of 1 

DP-1 

GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: J=EA 
DRILUNG METHOD: AIR RQTARY 
DRILLING CONTR.: EADES 
DATE gTAPTrn- 2 / 7 / 9 4 nATF m u P l FTFn- 2 / 7 / 9 4 
FIELD REP.: K- SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: DOWN-GRADIENT OF CONDENSATE STORAGE TANKS AT MAIN PLANT 

WELL 
CONST 

LITH. VISUAL % 
SAMPLE 

TYPE INTERVAL 

LITHOLOGIC DESCRIPTION 
(UTH.. GRAIN SIZE PROPORTIONS, WET COLOR, 

RNDG., SRTG., CONSOL, DIST. FEATURES) 

• 5 

•10 

15 

•20-

•25 

•30 

35 

40 

45 

•50-

• .(SP>-

2 

XC 

22 

0 - 2 FILL 
VARIOUS CCHE GRAVEL AND SAND 

2-13 CALICHE 
GRAYISH ORANGE PINK 5 YR 7 /2 
MOD TO WELL CONSOLIDATED CALICHE 
CUTTINGS UP TO 1" DIA. SOME THIN 
SAND ZONES. 

13-24 SAND 
LT. BRN. 5 YR 6 /4 
PRIMARILY V. FINE TO FINE SANDS. SBRDD. 
SLIGHT CONSOLIDATION AND SOME CCHE. 

24 -26 SANDY CALICHE/SANDSTONE 
GRAYISH ORANGE PINK 5 YR 7 /2 
THIN ZONE OF MOD TO WELL CEMENTED SAND 
AND CALICHE. SANDS ARE V. FINE TO FINE 
CEMENTING AGENT IS PROBABLY CALICHE 

26 -46 SAND/SANDY CALICHE (SANDSTONE^ 
INTERBEDDED LOOSE SANDS AND CCHE 
SANDSTONE. LAYERS OF CONSOLIDATION 
UP TO 1.5' THICK. SANDS ARE V. FINE TO 
SBANG-RDD. 

46-49 SANDSTONE 
GRAYISH ORANGE PINK 5 YR 7 /2 
VERY HARD LAYER OF CEMENTED V. FINE TO 
FINE SANDS. CCHE PROBABLY CEMENTING 
AGENT, ALTHOUGH SIUCIFICATION 
IS POSSIBLE. 

49-55 SAND 
LT. BRN 5 YR 6 / 4 
80% V. FINE TO FINE SANDS. 20% Sa_T 



UTHOLOGIC LOQ (CUTTNGS) 
Page 1 of 1 

LOCATION MAP: HOBBS MAIN GAS PLANT 

DP-1 

1/4 1/4 N E j / 4 N£_1/4 S 6 _ T J9S R37E 

SITE in- ENRON MAIN PLANTi nr.ATinM in- DP-2 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING METHOD: AIR ROTARY 
DRILLING CONTR.: FADES 
DATE ^TARTFn- 2 / 8 / 9 4 nATF c.r>UP\ FTFn- 2 / 8 / 9 4 
FIELD P F P - K. SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: DOWN-GRADIENT OF MAIN PLANT 

WELL 
CONST, 

LITH. VISUAL % 
SAMPLE 

TYPE INTERVAL 

LITHOLOGIC DESCRIPTION 
(LITH., GRAIN SIZE PROPORTIONS, WET COLOR, 

RNDG., SRTG., CONSOL. DIST. FEATURES) 

5-

10 

15 

20 

25 

30 

35 

•40 

45 

50 

p ; • o, 

. .(SP 

•(SM 

zz 

ZZ 

0- 2 FILL 
VARIOUS CCHE GRAVEL AND SAND 

2 - 4 CALICHE 
GRAYISH ORANGE PINK 5 YR 7 /2 
MOD-WELL TO WELL CONSOUDATED 

4 - 1 8 SANDY CAUCHE 
GRAYISH ORANGE PINK 5 YR 7 /2 
CONSOLIDATION VARIES FROM POOR TO 
WELL. WITH MODERATE TO POOR BEING THE 
NORMAL SAND GRAINS ARE V. FINE TO FINE 

18-34 SAND/SANDY CAUCHE 
ALTERNATING LAYERS OF SAND AND SANDY 
CALICHE. THIN ZONES OF CCHE ARE 
WELL CEMENTED. SANDS ARE V. FINE TO FINE. 

34 -41 SAND/SANDY CAUCHE (SANDSTONE^ 
INTERBEDDED ZONES OF FINE SANDS AND 
CEMENTED SANDS. 

41 -51 SAND 
LT. BRN. 5 YR 6 /4 
80% V. FINE TO FINE SAND. 20% SILT. SAND 
IS WELL SORTED. SEMI-CONSOLIDATED IN 
THIN LAYERS. SBANG TO ROD. CEMENTING 
AGENT IS PROBABLY CALICHE. 



IJTHOLOGJC LOG (O/rnNGS) 
Poqe_ 1 of 1 

LOCATION MAP: HOBBS COMPRESSOR STATION NO. 2 

COMPRESSOR 
BUUXNG 

GLYCOL 
CXDW 

L VHK pi 0^ 

wajtc uouos , 
AST I CXC/WTOM I ) 

.1/4 NW.1/4 NW.1/4 NE_1/4 S 33. T iSS R37E 

SITE ID: FNRON COMP #2 LOCATION ID: MW-1 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING urn-inn- AIR ROTARY 
DRILLING CONTR • EADES 
DATE *̂ TAPTFn- 2 / 3 / 9 4 HATF r.OMPI FTFn- 2 / 3 /94^ 
FIELD RFP- K. SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: DOWN—GRADIENT OF CONDENSATE STORAGE TANKS AT COMPRESSOR STATION #2 

SAMPLE 

TYPE INTERVAL 

LITHOLOGIC DESCRIPTION 
(LITH., GRAIN SIZE PROPORTIONS, WET COLOR. 

RNDG., SRTG., CONSOL, DIST. FEATURES) 

0 - 3 CALICHE 
GRAYISH ORANGE PINK 5 YR 7 / 2 
CALICHE. CONSOLIDATED AFTER 1' . 
SUGHT SAND CONTENT 

3 -18 SAND AND CALICHE 
SAME AS 0-3* W/ THIN SAND LENSES. 
SAND IS V. FINE TO FINE, UNCONS. 
SBRDD TO RDD. 

13' HEADSPACE <2 ppm 

18' HEADSPACE 2.8 ppm 
18-23 SANDY CALICHE/SANDSTONE 

GRAYISH ORANGE PINK 5 YR 7 / 2 
WELL CONSOLIDATED SANDY CALICHE. 
VERY HARD. 

23 -35 SAND 
LT. BRN. 5 YR 5 /6 
80% V. FINE TO FINE SANDS. VERY 
LITTLE CONSOL. 20% SILT SANDS 
ARE SBRDD. 

23' > 350 ppm FROM SPLIT SPOON 

35 -40 CLAY/SAND 
COMPETENT CLAYS W/ SLIGHT 
SAND. SAND IS V. FINE TO FINE. 



UTHOLOGIC LOG (CUTTNGS) 
Poge 1 of 1 

LOCATION MAP: HOBBS COMPRESSOR STATION NO. 2 

5^ 
UW-2 

AUX. 
BLD*G. 

1/4 M .1 /4 NW.1/4 NE.1/4 S33_ T 19S R37S 

SITE in- ENRON COMP #2 i nr.ATiON in- MW-2 
SITE COORDINATES (f t . ) : 
N E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: J=EA_ 
DRILLING MFTHnn AIR ROTARY 
DRILLING CONTR.: EADES. 
DATE""STARTED: " 2 / 4 / 9 4 nATF COMPI RTD: 2 / 4 / 9 4 
FIELD RFP - K. SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: UP—GRADIENT WELL AT COMPRESSOR STATION #2 

WELL 
CONST, 

LITH. VISUAL % 
SAMPLE 

TYPE INTERVAL 

LTTHOLOGIC DESCRIPTION 
(LITH., GRAIN SIZE PROPORTIONS, WET COLOR, 

RNDG., SRTG., CONSOL, DIST. FEATURES) 

• 5 

10 

15 

•20 

•25 

30 

35 

40 

-45-

50 

C C C C C C C C C 

SM). 
C 

C C 

2% 

0 - 6 CALICHE 
GRAYISH ORANGE PINK 5 YR 7 /2 
CALICHE CONSOUDATED AFTER - V 
OF DEPTH. SUGHT SAND CONTENT. 

6 -19 SAND/CALICHE 
SAME AS 0 - 6 ' W/ THIN SAND LENSES. 
SAND IS V. FINE TO FINE, UNCONS. SBRDD. 

19-24 SAND/CALICHE 
GRAYISH ORANGE PINK 
VERY HARD, WELL CONSOUDATED SANDS. 
CAUCHE IS PROBABLY CEMENTING AGENT. 
SANDS ARE V. FINE TO FINE. 

24-32 SAND 
LT. BRN. 5 YR 5/6 
80% V. FINE TO FINE SANDS, SOME SUGHT 
CONSOLIDATION. 20% SILT. SANDS ARE 
SBRDD TO ROD. 

32-40 CLAY/SAND 
COMPETENT CLAYS W/ LITTLE V. FINE TO 
FINE SANDS SEEM TO BE MORE CLAY 
AND LESS SAND THAN MW-1-C 



Enron Gas Processing Plant 
Monitor Well MW-8 Completion Diagram 

0 

1/4" Bentonite Pellets 

12/20 Silica Sand" 

DTW ~ 41.0* 

12/20 Silica Sand" 

Sch. 40 PVC Sump 
and Endcap 

60.0* 

6.5" Dia. Cement Filled locking 
Steel Guard Pipe 

4' x 4' Concrete Slab 

Neat Cement Slurry With 
5% Bentonite 

Top Of Plug = 13.0' 

Top Of Sand = 18.5' 

Sch. 40 PVC Blank Casing 

Top Of Screen - 25.4' 

Static Water Level 

Bottom Of Screen - 50.3' 

Total Depth Of Well - 55.9' 

Total Depth Of Borehole 



2" GALVANIZED CASING -

-I I l - - l I l - - l I l - - l I I 

TOP OF SCREEN -

.10 WIRE-WOUND _ 
STAINLESS SCREEN 

BOTTOM OF SCREEN-

BORE HOLE DIAMETER = 6.5" 
DRILLED USING AIR-ROTARY 

iz 

-i 1 1 - -I I V -I 1 I- - I I I -

50' 

55' HOLE WAS ABANDONED W/BENTONITE 
CHIPS TO 40 Ft. (HYDRATED). 
CEMENT (W/BENT.) TO GRADE. 
WELL POINTS WERE REMOVED. 

GCL 
CLIENT: ENRON - HOBBS 

DATE: 2 / 2 2 / 9 4 REV. NO.: 0 

AUTHOR: R.C. DRAWN BY: HCC 

CK'D BY: R.C. FILE: CD-DP 1.DWG 

DP-1 

TEMPORARY DRIVE 

POINT WELL 



Enron Compressor Stat ion No. 2 
Monitor Well MW-1 Completion Diagram 

0 

1/4" Bentonite Pellets 

.10" Slot 4" PVC Screen 

DTW ~ 25.0' 

12/20 Silica Sand-

Sch. 40 PVC 4" Dia. 
Sump yr/ Endcap 

42.0" 
o O 

o r?' 

6.5" Dia. Cement Filled locking 
Steel Guard Pipe 

4* x 4' Concrete Slab 

Neat Cement Slurry With 
5% Bentonite 

Top Of Plug = 1.0' 

Top Of Sand = 5.0* 

Sch. 40 PVC Blank 4" Dia. Casing 

Top Of Screen - 8.6' 

Bottom Of Screen - 33.6' 

Total Depth Of Well - 39.2' 

Total Depth Of Borehole 

Formation Fill 



Enron Compressor Stat ion No. 2 
Monitor Well MW-2 Complet ion Diagram 

1/4" Bentonite Pellets 

.10" Slot 4" PVC Screen 

DTW ~ 25.0' 

6.5" Dia. Cement Filled locking 
Steel Guard Pipe 

4' x 4* Concrete Slab 

12/20 Silica Sand" 

Sch. 40 PVC Sump 
and Endcap 

40.6' 

Top Of Sand = 6.0' 

- Sch. 40 PVC Blank Casing 

- Top Of Screen - 10.0* 

Neat Cement Slurry With 
5% Bentonite 

Top Of Plug = 2.0' 

Bottom Of Screen - 35.0' 

Total Depth Of Well - 40.6' 

Total Depth Of Borehole 



Appendix B—Analytical Reports 



RECEIVED FEB 1 5 « 

W E S T E R N 
A T L A S 

Core Laboratories 

CORE LABORATORIES 
A N A L Y T I C A L R E P O R T 

Job Number: 94 02 63 
Prepared F o r : 

HYGIENETICS/GCL 

ALBUQUERQUE, NM 87102 

Da te : 02 /14 /94 

Da te : 

Name: L i n d a L . Benkers Core L a b o r a t o r i e s 
10703 East Bethany D r i v e 
A u r o r a , CO 80 014 

T i t l e : QA/QC COORDINATOR 

The analyses, opinions of interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas. coil or 

other mineral, property, well or sand in connection with which such report is used or relied upon (or any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

i 1 L A B O R A T O R Y T E S T S RES U L T S 

1 
02/14/94 

JOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL ATTN 

CLIENT I.D : GPM/ENRON COC #7724 LABORATORY I .0...: 940263-0001 
DATE SAMPLED : 02/07/94 DATE RECEIVED....: 02/09/94 
TIME SAMPLED : 15:00 TIME RECEIVED..,.: 09:15 
UORK DESCRIPTION...: 9402071500 REMARKS : DP-1 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone 980 100 ug/L 
• Benzene 3300 50 ug/L 
1 Bromodichloromethane ND 5 ug/L 
1 Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

1 Carbon disulfide ND 5 ug/L 
1 Carbon tetrachloride ND 5 ug/L 
• Chlorobenzene ND 5 ug/L 

Chloroethane ND 10 ug/L 
• 2-Chloroethylvinyl ether ND 10 ug/L 
1 Chloroform ND 5 ug/L 
1 Chloromethane ND 10 ug/L 
[ Dibromochloromethane ND 5 ug/L 
[ 1,1-Dichloroethane ND 5 ug/L 
1 1,2-Dichloroethane ND 5 ug/L 
1 1,1-Dichloroethene ND 5 ug/L 
P trans-1,2-Dichloroethene ND 5 ug/L 

1,2-Dichloropropane ND 5 ug/L 
L cis-1,3-Dichloropropene ND 5 ug/L 
1 trans-1,3-Dichloropropene ND 5 ug/L 
1 Ethylbenzene ND 5 ug/L 

2-Hexanone ND 50 ug/L 
1 Methylene chloride ND 5 ug/L 
1 4-Methyl-2-pentanone ND 50 ug/L 
1 Styrene ND 5 ug/L 
" 1,1,2,2-Tetrachloroethane ND 5 ug/L 
I Tetrachloroethene ND 5 ug/L 
• Toluene ND 5 ug/L 
1 1,1,1-Trichloroethane ND 5 ug/L 
1 1,1,2-Trichloroethane ND 5 ug/L 
I Trichloroethene ND 5 ug/L 
I Vinyl acetate ND 50 ug/L 
1 Vinyl chloride ND 10 ug/L 
1 Xylenes-total 6 5 ug/L 
T 1,2-Dichloroethane-d4 106 0 % Recovery 76-114% Limit 
| Toluene-d8 96 0 % Recovery 88-110% Limit 
L 4-Bromofluorobenzene 107 0 % Recovery 86-115% Limit 
1 Time Analyzed 1802 0 

[Volatile Organics - Surrogates *1 8240(2)/624(6) 02/10/94 JMC 

1 1,2-Dichloroethane-d4 109 0 % Recovery 76-114% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The rterpretatons or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or proft^iteness ot amy oil, gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ol Core Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/14/94 

R E S U L T S 

IJOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL ATTN: 

tLIENT I.D : GPM/ENRON COC #7724 
lATE SAMPLED : 02/07/94 
| TI ME SAMPLED : 15:00 
3RK DESCRIPTION : 9402071500 

LABORATORY I.D...: 940263-0001 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-1 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Toluene-d8 
4-Bromoftuorobenzene 
Time Analyzed 

95 
103 

1133 

% Recovery 
% Recovery 

88-110% L i m i t 
86-115% L i m i t 

10703 East Bethany Dr ive 
A u r o r a , CO 80014 
( 3 0 3 ) 75T-1780 
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Ihe analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and corriosnnal use trns.-repon hasten made. TTT* tfflerpreancns or opinions e*oressed rep«*-

sent the bea judgment of Core Laboratories. Core Laboratories, however, assumes no responsiWfty and makes no warranty or representations, express or nroied. as to the? jwuductwifc oroper operators, or prattableness ot any CM., pas. coal v 

dher mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduces etcept in its emtrrety. wrthmi me written, approval ol Cere Laboratories. 
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W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/14/94 

R E S U L T S 

IJOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL ATTN: 

•CLIENT I.D : GPM/ENRON COC #7724 
[DATE SAMPLED : 02/07/94 
ITIME SAMPLED : 15:10 
IWORK DESCRIPTION...: 9402071510 

LABORATORY I.D...: 940263-0002 
DATE RECEIVED : 02/09/94 
TIKE RECEIVED : 09:15 
REMARKS : DP-1 

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE: TEST METHOD DATE TECHN 

•Total Petroleum Hydrocarbon ( I . R . ) 31 mg/L 418.1 (1) 02/09/94 LM 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

I 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and conf eternal use this ••»epod has seen made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or impied. as to the proouctivnt. proper operations, or profitableness of any oil. gas. coal or 

other mineral, property, well or sand m connection with which such report is used ot lelied upon tor any reason whatsoever. This report snail not be reproduced except in ns erarety. wtttoii the written approval ot Core Laboratories. 
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WESTERN 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/14/94 

R E S U L T S 

TjOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL ATTN: 

:LIENT I.D : GPM/ENRON COC #7724 
DATE SAMPLED : / / 
IT I ME SAMPLED : : 
WORK DESCRIPTION...: TRIP BLANK 

LABORATORY I.D...: 940263-0003 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
1 Benzene ND 1 ug/L 
| Bromodichloromethane ND 5 ug/L 
I Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

[ Carbon disulfide ND 5 ug/L 
I Carbon tetrachloride ND 5 ug/L 

Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 

1 2-Chloroethylvinyl ether ND 10 ug/L 
I Chloroform ND 5 ug/L 
1 Chloromethane ND 10 ug/L 

D i bromochIoromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

I 1,2-Dichloroethane ND 5 ug/L 
1,1-Dichloroethene ND 5 ug/L 
trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 

I cis-1,3-Dichloropropene ND 5 ug/L 
| trans-1,3-Dichloropropene ND 5 ug/L 
' Ethylbenzene ND 5 ug/L 

2-Hexanone ND 50 ug/L 
. Methylene chloride ND 5 ug/L 
I 4-Methyl-2-pentanone ND 50 ug/L 
I Styrene ND 5 ug/L 
[ 1,1,2,2-Tetrachloroethane ND 5 ug/L 

Tetrachloroethene ND 5 ug/L 
| Toluene ND 5 ug/L 
I 1,1,1-Trichloroethane ND 5 ug/L 
1 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
L Vinyl acetate ND 50 ug/L 
[ Vinyl chloride ND 10 ug/L 
1 Xylenes-total ND 5 ug/L 
| 1,2-Dichloroethane-d4 114 0 % Recovery 76-1*4% Limit 

Toluene-d8 96 0 % Recovery 88-1*0% Limit 
| 4-Bromofluorobenzene 105 0 % Recovery 86-1*5% Limit 
I Time Analyzed 1848 0 

10703 Easi Bethany Dr ive 
A u r o r a , CE 80014 
(303 ) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by tne client for whose exclusive and conlidertia use this repon has bear made. The rrnerpretaicns or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express o' imptiec as to the pn^auctrvrly, -poser operations, or profiarteness of any o i . gas. coal cf 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced eroecr <n its entirert*. wtthoui*f» written aperoval of Con Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/14/94 

[JOB NUMBER: 940265 CUSTOMER: HYGLENET1CS/GCL 

tLIENT I.D : 
DATE SAMPLED : / / 
IT I ME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK 

ATTN:?: 

LABORATORY I.D...: 940263-0004 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
1 Benzene ND 1 ug/L 
1 Bromodichloromethane ND 5 ug/L 
| Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

I Carbon disulfide ND 5 ug/L 
1 Carbon tetrachloride ND 5 ug/L 
• Chlorobenzene ND 5 ug/L 

Chloroethane ND 10 ug/L 
m 2-Chloroethylvinyl ether ND 10 ug/L 
1 Chloroform ND 5 ug/L 
| Chloromethane ND 10 ug/L 

D i bromochIoromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

1 1,2-Dichloroethane ND 5 ug/L 
1 1,1-Dichloroethene ND 5 ug/L 
* trans-1,2-Dichloroethene ND 5 ug/L 

1,2-Dichloropropane ND 5 ug/L 
L cis-1,3-Dichloropropene ND 5 ug/L 
1 trans-1,3-Dichloropropene ND 5 ug/L 
1 Ethylbenzene ND 5 ug/L 
j 2-Hexanone ND 50 ug/L 
I Methylene chloride ND 5 ug/L 
I 4-Methyl-2-pentanone ND 50 ug/L 
1 Styrene ND 5 ug/L 
F 1,1,2,2-Tetrachloroethane ND 5 ug/L 

Tetrachloroethene ND 5 ug/L 
U Toluene ND 5 ug/L 
1 1,1,1-Trichloroethane ND 5 ug/L 
I 1,1,2-Trichloroethane ND 5 ug/L 
j Trichloroethene ND 5 ug/L 
I Vinyl acetate ND 50 ug/L 
• Vinyl chloride ND 10 ug/L 
I Xylenes-total ND 5 ug/L 
Y 1,2-Dichloroethane-d4 109 0 % Recovery 76-114% Limit 
I Toluene-d8 95 0 % Recovery 88-110% Limit 
L 4-Bromofluorobenzene 105 0 % Recovery 86-115% Limit 
1 Time Analyzed 1543 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by tne client for whose exclusive and confidential use tnis report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas. coat or 

other mineral, properly, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 
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W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y TESTS RES U L T S 
02/14/94 

JOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL ATTN 

CLIENT I.D : LABORATORY I .D...: 940263-0005 
DATE SAMPLED : / / DATE RECEIVED. . • / / 
TIME SAMPLED : : TIME RECEIVED. .,- : 
WORK DESCRIPTION...: METHOD BLANK REMARKS 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8240 - VOLATILE ORGANICS *1 8240 (2) 02/10/94 JMC 

Acetone ND 100 ug/L 
Benzene ND 1 ug/L 
Bromodichloromethane ND 5 ug/L 
Bromoform ND 5 ug/L 
Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 
Carbon disulfide ND 5 ug/L 
Carbon tetrachloride ND 5 ug/L 
Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 
2-Chloroethylvinyl ether ND 10 ug/L 
Chloroform ND 5 ug/L 
Chloromethane ND 10 ug/L 
D i bromochIoromethane ND 5 ug/L 
1,1-DichIoroethane ND 5 ug/L 

I 1,2-Dichloroethane ND 5 ug/L 
1,1-Dichloroethene ND 5 ug/L 
trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 

I cis-1,3-Dichloropropene ND 5 ug/L 
trans-1,3-Dichloropropene ND 5 ug/L 

f Ethylbenzene ND 5 ug/L 
I 2-Hexanone ND 50 ug/L 

Methylene chloride ND 5 ug/L 
4-Methyl-2-pentanone ND 50 ug/L 
Styrene ND 5 ug/L 
1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

L Toluene ND 5 ug/L 
| 1,1,1-Trichloroethane ND 5 ug/L 
1 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
I vinyl acetate ND 50 ug/L 
I Vinyl chloride ND 10 ug/L 
1 Xylenes-total ND 5 ug/L 
[ 1,2-Dichloroethane-d4 102 0 % Recovery 76-114% Limit 

Toluene-d8 98 0 % Recovery 88-110% Limit 
| 4-Bromofluorobenzene 107 0 % Recovery 86-115% Limit 
1 Time Analyzed 1000 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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the analyses, opinions of interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oi . gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



I 
I 
I 

W E S T E R N 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L R E P O 
02/14/94 

R T 

JOB NUMBER: 940263 CUSTOMER: HYGIENETICS/GCL .: ATTN: 

L ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

•ANALYSIS 
| TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS [ANALYZED 
I.D. VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( | A - B | ) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

""ARAMETER: Total Petroleum Hydrocarbon ( I .R. 
IMPORTING L1MIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:30 
METHOD REFERENCE :418.1 (1) 

QC BATCH NUMBER:288457 
TECHNIC!AN:LM 

8BLANK 
3 LANK 
BLANK 
STANDARD 

1STANDARD 

ICB 
MB 
CCB 
ICV/LCS 
CCV 

SO 
940209 
SO 
940114 
S50 

<1 
<1 
<1 
43 
52 

46 
50 

93 
104 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, ocnruons or interpretations contained in this report are based upon observations and matenai Supplied by the client for whose exclusive and confidential use this report has beer\ made. The interp-etafons or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no wananty or representations, express or implied, as to the productivity, proper operations, or provableness ol any oil. gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



W E S T E R N 
A T L A S 

Core Laboratories 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

(1) EPA 600 /4 -79 -020 . Methods For Chemical Analysis Of Water And Wastes, March 1983 

(2) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edition, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 

(4) EPA 600 /4 -80 -032 , Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) EPA 600 /8 -78 -017 , Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, Ju ly 1 , 1990 (40 CFR Part 136) 

(7) EPA 600 /4 -88 -039 , Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A l , 1985 

(9) Federal Register, Friday, June 7, 1 9 9 1 , (40 CFR Parts 141 and 142) 

(10) Standard Methods For The Examination Of Water And Wastewater. 16th Edition, 1985 

(11) A S T M , Section 11 Water And Environmental Technology, Volume 11.01 Water (1). 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 

(13) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edition, Revision 1 , November 1990 

(14) A S T M , Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05 .05 , Gaseous Fuels, Coal and Coke 

(15) EPA 6O0/2-78-O54, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978 

(16) A S T M , Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ f rom final results due to digestion and/or dilution of sample into analytical ranges. 

The "T ime Analyzed" in the QA report refers to the start t ime of the analytical batch which may not reflect the 

actual t ime of each analysis. The "Date Analyzed" is the actual date of analysis. 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit. 

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician" 

using the fo l lowing codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA * A N 

Cora Laboratories - Casper, W Y *CA 

Core Laboratories - Corpus Chris t i , TX "CC 

Core Laboratories - Houston, TX *HP 

Core Laboratories - Lake Charles, LA "LC 

Core Laboratories - Long Beach, CA *LB 

Other Subcontrect Laboratories *XX Laboratory ID Provided Upon Request 

* Tho asterisk in the "Technic ian" data field signifies that the analysis was performed by a subcontract laboratory. 

10703 East Betheny Drive 
Aurora, CO 8 0 0 1 4 
(303) 7 5 1 - 1 7 8 0 

The analyses, opinions or irrterpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the ryoductivity. proper operations, or profitableness of any oil, gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



W E S T E R N 
A T L A S 

Core Laboratories 

RECEIVED FEB 1 e 1994 

CORE LABORATORIES 
A N A L Y T I C A L R E P O R T 

Job Number: 940258 
P repa red Fo r : 

HYGIENETICS/GCL 

505 MARQUETTE NVt STE 1100 
ALBUQUERQUE, NM 87102 

D a t e : 02 /15 /94 

. g n a t u r e Date: 

Name: L i n d a L . Benkers Core L a b o r a t o r i e s 
10703 Eas t Be thany D r i v e 
A u r o r a , CO 80014 

T i t l e : QA/QC COORDINATOR 

Thear^s.opinnnsMirterp^^ ^ ^ ^ ^ ^ w o p i n j M S a q x e s x , ^ K . 

sent the best judgment ol Core Laboratories. Core Laboratories, however, assumes no responstelity aixl mato i» warranty or represemations. e , * ^ 

ornermmsral.rxoperty.wellorMixIm^ ^ r e p o f l ^ M ^ reproduoed ^ •„ te e n f c e ^ withoa the w r r n e n a ^ a l c l Core LaborMDries. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

LIENT I.D : ENRON COC #7722 
DATE SAMPLED : 02/03/94 
TIME SAMPLED : 13:00 
RK DESCRIPTION...: 9402031300 

LABORATORY I.D...: 940258-0001 
DATE RECEIVED : 02/08/94 
TIME RECEIVED : 09:15 
REMARKS : MW-1-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*OILUTIOK UNITS OF MEASURE TEST METHOD DATE TECHN 

otal Petroleum Hydrocarbon 

8240 - VOLATILE ORGANICS 

Acetone 
Benzene 
BromodichIoromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- D i chIoroethene 
trans-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
Time Analyzed 

270 - BASE/NEUTRAL/ACID ORGANICS 

2730 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4100 
ND 
ND 
ND 
ND 
ND 
ND 

730 
ND 
ND 
ND 
ND 
ND 

11000 
107 
93 
110 
1305 

50 

*125 

12500 
125 
625 
625 
1250 
12500 
625 
625 
625 
1250 
1250 
625 
1250 
625 
625 
625 
625 
625 
625 
625 
625 
625 
6250 
625 
6250 
625 
625 
625 
625 
625 
625 
625 
6250 
1250 
625 
0 
0 
0 
0 

*1 

mg/Kg 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

% Recovery 
% Recovery 
% Recovery 

418.1 (1) 

8240 (2) 

02/09/94 

02/10/94 

JD 

JMC 

70-121% Limit 
81-117% Limit 
74-121% Limit 

8270 (2) 02/10/94 DMJ 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the dient tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/15/94 

R E S U L T S 

I JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

[CLIENT 1.0 : ENRON COC #7722 
[DATE SAMPLED : 02/03/94 
JTIME SAMPLED : 13:00 
IWORK DESCRIPTION...: 9402031300 

LABORATORY I.D...: 940258-0001 
DATE RECEIVED : 02/08/94 
TIME RECEIVED : 09:15 
REMARKS : MW-1-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Acenaphthene ND 330 ug/Kg 
Acenaphthylene ND 330 ug/Kg 
Anthracene ND 330 ug/Kg 
Benzof. a) anthracene ND 330 ug/Kg 
Benzo(b)fluoranthene ND 330 ug/Kg 
Benzo(k)fluoranthene ND 330 ug/Kg 
Benzo(ghi)perylene ND 330 ug/Kg 
Benzo(a)pyrene ND 330 ug/Kg 
Benzyl Alcohol ND 660 ug/Kg 
Butyl benzyl phthalate ND 330 ug/Kg 
Bis(2-chloroethoxy)methane ND 330 ug/Kg 
Bis(2-chloroethyl)ether ND 330 ug/Kg 
Bis(2-chloroisopropyl)ether ND 330 ug/Kg 
Bis(2-ethylhexyl)phthalate ND 330 ug/Kg 
4-Bromophenyl phenyl ether ND 330 ug/Kg 
4-Chloroaniline ND 660 ug/Kg 
2-Chloronaphthalene ND 330 ug/Kg 
4-Chlorophenyl phenyl ether ND 330 ug/Kg 
Chrysene ND 330 ug/Kg 
Dibenzo(a,h)anthracene ND 330 ug/Kg 
Dibenzofuran 330 330 ug/Kg 
1,2-Dichlorobenzene ND 330 ug/Kg 
1,3-Dichlorobenzene ND 330 ug/Kg 
1,4-D i chIorobenzene ND 330 ug/Kg 
3,3-Dichlorobenzidine ND 660 ug/Kg 
Diethyl phthalate ND 330 ug/Kg 
Dimethyl phthalate ND 330 ug/Kg 
Di-n-butyl phthalate ND 330 ug/Kg 
Di-n-octyl phthalate ND 330 ug/Kg 
2,4-Dinitrotoluene ND 330 ug/Kg 
2,6-Dini trotoluene ND 330 ug/Kg 
Fluoranthene ND 330 ug/Kg 
Fluorene 440 330 ug/Kg 
HexachIorobenzene ND 330 ug/Kg 
Hexachlorobutadiene ND 330 ug/Kg 
HexachIo rocycIopent ad i ene ND 330 ug/Kg 
Hexachloroethane ND 330 ug/Kg 
Indeno(1,2,3-cd)pyrene ND 330 ug/Kg 
Isophorone ND 330 ug/Kg 
2-Methylnaphthalene 2600 330 ug/Kg 
Naphthalene 1500 330 ug/Kg 
o-NitroaniIine ND 1650 ug/Kg 
m-Nitroaniline ND 1650 ug/Kg 
p-Nitroaniline ND 1650 ug/Kg 
Nitrobenzene ND 330 ug/Kg 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:2 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and cxxifiderta* use this report has been made. The interpretations or opinions expressed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y TE S T S 
02/15/94 

R E S U L T S | 

TjOB DUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : ENRON COC #7722 
[DATE SAMPLED : 02/03/94 
ITI ME SAMPLED : 13:00 
3RK DESCRIPTION...: 9402031300 

LABORATORY I.D...: 940258-0001 
DATE RECEIVED : 02/08/94 
TIME RECEIVED : 09:15 
REMARKS : MW-1-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

| N-Nitrosodi-n-propylamine ND 330 ug/Kg 
N-Nitrosodiphenylamine ND 330 ug/Kg 
Phenanthrene 740 330 ug/Kg 

j Pyrene ND 330 ug/Kg 
1 1,2,4-Trichlorobenzene ND 330 ug/Kg 
• Benzoic Acid ND 1650 ug/Kg 

4-Chloro-3-methyIphenol ND 660 ug/Kg 
2-Chlorophenol ND 330 ug/Kg 

I 2,4-Dichlorophenol ND 330 ug/Kg 
[ 2,4-Dimethylphenol ND 330 ug/Kg 

2,4-Dinitrophenol ND 1650 ug/Kg 
2-Methyl-4,6-dinitrophenol ND 1650 ug/Kg 

I o-Cresol (2-Methylphenol) ND 330 ug/Kg 
I 4-Methylphenol ND 330 ug/Kg 
• 2-Nitrophenol ND 330 ug/Kg 

4-Nitrophenol ND 1650 ug/Kg 
Pentachlorophenol ND 1650 ug/Kg 

[ Phenol ND 330 ug/Kg 
[ 2,4,5-Trichlorophenol ND 330 ug/Kg 

2,4,6-Trichlorophenol ND 330 ug/Kg 
Nitrobenzene-d5 65 0 % Recovery 23-120% Limit 

i 2-Fluorobiphenyl 93 0 % Recovery 30-115% Limit 
L 4-Terphenyl-d14 117 0 % Recovery 18-137% Limit 
' Phenol-d6 65 0 % Recovery 24-113% Limit 

2-Fluorophenol 60 0 % Recovery 25-121% Limit 
2,4,6-Tribromophenol 66 0 % Recovery 19-122% Limit 

I Time Analyzed 0217 0 
[ Date Extracted 02/09/94 0 

10703 East Bethany Drive 
Aurora, CO 80014 
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Tlie analy^.optnkxiscxintefpretalions contained in ths repo^ The ntepretatons or options expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil, gas. coal or 

other mineral, property, wefl or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 
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1 
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W E S T E R N 
A T L A S 

Core Laboratories 

i L A B O R A T O R Y T E S T S R E S U L T S 

1 
02/15/94 

jJOB NUMBER: 94025,8 CUSTOMER: HYGIENETICS/GCL ATTN: 

ICLIENT I.D : ENRON COC #7722 

DATE SAMPLED : 02/04/94 
TIME SAMPLED : 14:00 
WORK DESCRIPTION...: 9402041400 

LABORATORY I.D...: 940258-0002 
DATE RECEIVED....: 02/08/94 
TIME RECEIVED....: 09:15 
REMARKS : MW-1-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECKN 

Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Tr i chIoroethane 
1,1,2-T r i chIoroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
Time Analyzed 

^Volatile Organics - Surrogates 

1,2-Dichloroethane-d4 
Toluene-d8 
4-B romofIuorobenzene 
Time Analyzed 

|f3270 - BASE/NEUTRAL/ACID ORGANICS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fIuoranthene 
Benzo(ghi)peryIene 
Benzo(a)pyrene 
Benzyl Alcohol 
Butyl benzyl phthalate 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
4-Chloroaniline 
2-Chloronaphthalene 

200 
ND 
ND 
ND 
ND 
ND 
ND 
49 
ND 
ND 
ND 
ND 
ND 

330 
105 
96 
110 
1934 

105 
96 
106 
1219 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

25 
50 
5 
50 
5 
5 
5 
5 
5 
5 
5 
50 
10 
5 
0 
0 
0 
0 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 
% Recovery 
% Recovery 

% Recovery 
% Recovery 
% Recovery 

76-114% Limit 
88-110% Limit 
86-115% Limit 

8240(2)/624(6) 

76-114% Limit 
88-110% Limit 
86-115% Limit 

02/10/94 JMC 

8270 (2) 02/09/94 DMJ 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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The analyses, o p n w s or interpretation ^ interpretations or opinions expressed repre

sent the best judgment ol Cote Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity. px*er operations, or profitableness ol any o i . gas. coal or 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : ENRON COC #7722 LABORATORY I.D...: 940258-0004 
DATE SAMPLED : 02/04/94 DATE RECEIVED • 02/08/94 
TIME SAMPLED : 11:45 TIME RECEIVED • 09:15 
[WORK DESCRIPTION...: 9402041145 

[TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/09/94 DMJ 

Acenaphthene ND 10 ug/L 
i Acenaphthylene ND 10 ug/L 
' Anthracene ND 10 ug/L 
[ Benzo(a)anthracene ND 10 ug/L 

Benzo(b)fluoranthene ND 10 ug/L 
I Benzo(k)fluoranthene ND 10 ug/L 
I Benzo(ghi)perylene ND 10 ug/L 

Benzo(a)pyrene ND 10 ug/L 
[ Benzyl Alcohol ND 20 ug/L 

Butyl benzyl phthalate ND 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chtoroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate 12 10 ug/L 

I 4-Bromophenyl phenyl ether ND 10 ug/L 
4-Chloroaniline ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 

1 Dibenzo(a,h)anthracene ND 10 ug/L 
' Dibenzofuran ND 10 ug/L 
/ 1,2-Dichlorobenzene ND 10 ug/L 

1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 

i 3,3-Dichlorobenzidine ND 20 ug/L 
! Diethyl phthalate ND 10 ug/L 

Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 

\ Di-n-octyl phthalate ND 10 ug/L I I 2,4-Dinitrotoluene ND 10 ug/L j j 2,6-Dinitrotoluene ND 10 ug/L I Fluoranthene ND 10 ug/L 
I Fluorene ND 10 ug/L 
f HexachIorobenzene ND 10 ug/L 
j Hexachlorobutadiene ND 10 ug/L 
I Hexachlorocyclopentadiene ND 10 ug/L 

Hexachloroethane ND 10 ug/L 
I IndenoO ,2,3-cd)pyrene ND 10 ug/L 

Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-Nitroaniline ND 50 ug/L 

[l m-Nitroaniline ND 50 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
(303 ) 751-1780 
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The analyses, opinions or interprerations c o ^ ^ yy^ jron^retatas or opinions eipassed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y TESTS R E S U L T S j 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : ENRON COC #7722 LABORATORY I .D...: 940258-0004 
DATE SAMPLED : 02/04/94 DATE RECEIVED : 02/08/94 
TIME SAMPLED : 11:45 TIME RECEIVED....: 09:15 
UORK DESCRIPTION...: 9402041145 REMARKS : MW-1 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHNl 

1 p-Nitroaniline ND 50 ug/L 
r Nitrobenzene ND 10 ug/L 

N-Nitrosodi-n-propylamine ND 10 ug/L 
L N-Nitrosodiphenylamine ND 10 ug/L 
1 Phenanthrene ND 10 ug/L 
1 Pyrene ND 10 ug/L 
i' 1,2,4-Trichlorobenzene ND 10 ug/L 
I Benzoic Acid ND 50 ug/L 
f 4-Chloro-3-methylphenol ND 10 ug/L 
1 2-Chlorophenol ND 10 ug/L 
r 2,4-Dichlorophenol ND 10 ug/L 

2,4-Dimethylphenol ND 10 ug/L 
L 2,4-Dinitrophenol ND 50 ug/L 
1 2-Methyl-4,6-dinitrophenol ND 50 ug/L 
J o-Cresol (2-Methylphenol) ND 10 ug/L 
P 4-Methylphenol ND 10 ug/L 
I 2-Nitrophenol ND 10 ug/L 

4-Nitrophenol ND 50 ug/L 
1 Pentachlorophenol ND 50 ug/L 
r Phenol ND 10 ug/L 

2,4,5-Trichlorophenol ND 10 ug/L 
U 2,4,6-Trichlorophenol ND 10 ug/L 
• Nitrobenzene-d5 59 0 % Recovery 35-114% Limit 
• 2-Fluorobiphenyl 85 0 % Recovery 43-116% Limit 
j 4-Terphenyl-d14 101 0 % Recovery 33-141% Limit 
I Phenol-d6 25 0 % Recovery 10-94% Limit 
I 2-Fluorophenol 31 0 % Recovery 21-100% Limit 
1 2,4,6-Tribromophenol 90 0 % Recovery 10-123% Limit 
P Time Analyzed 2310 0 
j Date Extracted 02/09/94 0 

10703 East Bethany D r i v e 
Au ro ra , CO 80014 
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Tbe analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client (or whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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•SU 
W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y TE S T S 
02/15/94 

R E S U L T S 
-

pOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

r
fLIENT I.D : ENRON COC #7722 

DATE SAMPLED : 02/04/94 
TIME SAMPLED : 09:30 
0RK DESCRIPTION...: 9402040930 

LABORATORY I.D...: 940258-0005 
DATE RECEIVED : 02/08/94 
TIME RECEIVED : 09:15 
REMARKS : MW-2 

rEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

5270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/10/94 DMJ 

Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 
Anthracene ND 10 ug/L 
Benzo(a)anthracene ND 10 ug/L 
Benzo(b)fluoranthene ND 10 ug/L 
Benzo(k)fIuoranthene ND 10 ug/L 
Benzo(ghi)perylene ND 10 ug/L 
Benzo(a)pyrene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 
Butyl benzyl phthalate ND 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 

i Bis(2-chloroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate ND 10 ug/L 
4-Bromophenyl phenyl ether ND 10 ug/L 

* 4-Chloroaniline ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenzo(a,h)anthracene ND 10 ug/L 

1 Dibenzofuran ND 10 ug/L 
, 1,2-Dichlorobenzene ND 10 ug/L 

1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 
3,3-Dichlorobenzidine ND 20 ug/L 
Diethyl phthalate ND 10 ug/L 

' Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
Di-n-octyl phthalate ND 10 ug/L 
2,4-Dinitrotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 
Fluorene ND 10 ug/L 

1 HexachIorobenzene ND 10 ug/L 
1 Hexachlorobutadiene ND 10 ug/L 

HexachIorocycIopentadiene ND 10 ug/L 
HexachIoroethane ND 10 ug/L 
IndenoO ,2,3-cd)pyrene ND 10 ug/L 

[ Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-NitroaniIine ND 50 ug/L 

I m-NitroaniIine ND 50 ug/L 

f 

I 
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The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by the client for whose exclusive and conlidential use this report has been made. The (interpretations or opinions expressed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

1 
LABORATORY T E S T S 

02/15/94 
R E S U L T S 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D ...: ENRON COC #7722 
DATE SAMPLED : 02/04/94 
[TIME SAMPLED : 15:00 
IwORK DESCRIPTION...: 9402041500 

LABORATORY I.D...: 940258-0006 
DATE RECEIVED : 02/08/94 
TIME RECEIVED : 09:15 
REMARKS : TRIP BLANK 

I TEST. DESCRIPTION 

3240 - VOLATILE ORGANICS 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethytvinyl ether 
Chloroform 
Chloromethane 
D i bromochloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- D i chIoroethene 
trans-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1,2-Dichloroethane-d4 
Toluene-d8 
4-B romofIuorobenzene 
Time Analyzed 

FINAL RESULT LIMITS/*0ILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

*1 8240 (2) 02/09/94 JMC 

ND 100 ug/L 
ND 1 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 10 ug/L 
ND 100 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 5 ug/L 
ND 10 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 50 ug/L 
ND 5 ug/L 
ND 50 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 50 ug/L 
ND 10 ug/L 
ND 5 ug/L 

106 0 % Recovery 76-114% Limit 
96 0 % Recovery 88-110% Limit 
109 0 % Recovery 86-115% Limit 
2107 0 

10703 East Bethany Drive 
Aurora, CO 80014 
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T!» analyses, opinio The imprea^ a opkm B^mssed 
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1511 
WESTERN 

A T L A S 

Core Laboratories 

L A B 0 R A T 0 R Y T E S T S R E S U L T S 

I 02/15/94 

fjOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

| , 

CLIENT I.D LABORATORY I .D...: 940258-0007 
KATE SAMPLED : / / DATE RECEIVED : / / 
|TIME SAMPLED : : TIME RECEIVED... • : 
JWORK DESCRIPTION...: METHOD BLANK REMARKS 

I TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

• otaI Petroleum Hydrocarbon <10 10 mg/Kg 418.1 (1) 02/09/94 JD 

|8240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

1 Acetone ND 100 ug/L 
• Benzene ND 1 ug/L 
T Bromodichloromethane ND 5 ug/L 
J Bromoform ND 5 ug/L 
m Bromomethane ND 10 ug/L 
1 2-Butanone ND 100 ug/L 
I Carbon disulfide ND 5 ug/L 
j Carbon tetrachloride ND 5 ug/L 
Jl Chlorobenzene ND 5 ug/L 
1/ Chloroethane ND 10 ug/L 
V 2-Chloroethylvinyl ether ND 10 ug/L 
T Chloroform ND 5 ug/L 
[ Chloromethane ND 10 ug/L 
•1, Dibromochloromethane ND 5 ug/L 
1 1,1-Dichloroethane ND 5 ug/L 
1 1,2-Dichloroethane ND 5 ug/L 
| 1,1-Dichloroethene ND 5 ug/L 
L trans-1,2-Dichloroethene ND 5 ug/L 
I 1,2-Dichloropropane ND 5 ug/L 
m cis-1,3-Dichloropropene ND 5 ug/L 
T trans-1,3-Dichloropropene ND 5 ug/L 
I Ethylbenzene ND 5 ug/L 
fc\ 2-Hexanone ND 50 ug/L 
I Methylene chloride ND 5 ug/L 
1 4-Methyl-2-pentanone ND 50 ug/L 
& Styrene ND 5 ug/L 
^ 1,1,2,2-Tetrachloroethane ND 5 ug/L 
• Tetrachloroethene ND 5 ug/L 
I Toluene ND 5 ug/L 
T 1,1,1-Trichloroethane ND 5 ug/L 
| 1,1,2-Trichloroethane ND 5 ug/L 
• f Trichloroethene ND 5 ug/L 
I Vinyl acetate ND 50 ug/L 
l l Vinyl chloride ND 10 ug/L 
J Xylenes-total ND 5 ug/L 
JL 1,2-Dichloroethane-d4 109 0 % Recovery 76-114% Limit 
1 Toluene-d8 95 0 % Recovery 88-110% Limit 
1 4-Bromofluorobenzene 105 0 % Recovery 86-115% Limit 
T Time Analyzed 1543 0 

•6270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/09/94 DMJ 

10703 East Bethany Drive 
Aurora, CO 80014 
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I The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The rterpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil, gas. coal or 
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W E S T E R N 
A T L A S 

i. Core Laboratories 

r 

r 
L A B O R A T O R Y TESTS 

02/15/94 
R E S U L T S 

jJOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

f 
|TE 

I 
| 

1 

I 

J 

LIENT I.D 
'DATE SAMPLED 
TIME SAMPLED 
RK DESCRIPTION. 

/ / 

METHOD BLANK 

LABORATORY I.D...: 940258-0007 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/-DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 
Anthracene ND 10 ug/L 
Benzo(a)anth racene ND 10 ug/L 
Benzo(b)fluoranthene ND 10 ug/L 
BenzoC k)fluoranthene ND 10 ug/L 
Benzo(ghi)perylene ND 10 ug/L 
Benzo(a)pyrene ND 10 ug/L 

* Benzyl Alcohol ND 20 ug/L 
Butyl benzyl phthalate ND 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chloroisopropyl)ether ND 10 ug/L 

1 Bis(2-ethylhexyl)phthalate ND 10 ug/L 
4-Bromophenyl phenyl ether ND 10 ug/L 
4-Chloroaniline ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 

* 4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenzo(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 

, 1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 
3,3-Dichlorobenzidine ND 20 ug/L 
Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
Di-n-octyl phthalate ND 10 ug/L 
2,4-Dinitrotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 
Fluorene ND 10 ug/L 
Hexachlorobenzene ND 10 ug/L 
Hexachlorobutadiene ND 10 ug/L 

I Hexachlorocyclopentadiene ND 10 ug/L 
HexachIoroethane ND 10 ug/L 
IndenoO ,2,3-cd)pyrene ND 10 ug/L 
Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-Ni troaniIine ND 50 ug/L 
m-Nitroaniline ND 50 ug/L 

| p-NitroaniIine ND 50 ug/L 
Nitrobenzene ND 10 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or trrteipretatiorts contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Labc^atories. however, assumes no responstoflity and makes no warranty or representations, express or implied, as to the productivity, proper operations, or provableness of any oH, gas. coal or 
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I WESTERN 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/15/94 

SJOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

CLIENT I.D : 
SATE SAMPLED : / / 

| TI ME SAMPLED : : 
3RK DESCRIPTION...: METHOD BLANK 

I 

LABORATORY I.D...: 940258-0007 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*0ILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Time Analyzed 
Date Extracted 

{Total Petroleum Hydrocarbon ( I . R . ) 

ND 
ND 
ND 
ND 
ND 
ND 

53 
75 
78 
53 
50 
48 

0114 
02/09/94 

<1 

330 
1650 
1650 
330 
330 
330 

0 
0 
0 
0 
0 
0 
0 
0 

1 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

mg/L 

23- 120% Limit 
30-115% Limit 
18- 137% Limit 
24- 113% Limit 
25- 121% Limit 
19- 122% Limit 

418.1 (1) 02/09/94 LM 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opiroons or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas, coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



I 
WESTERN 

A T L A S 

I Core Laboratories 

8 

1 
L A B O R A T O R Y TESTS 

02/15/94 
R E S U L T S 

[JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

r
CLIENT I.D : 

DATE SAMPLED : / / 
TIME SAMPLED : : 
DRK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 940258-0008 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/-DILUTION UNITS OF MEASURE TEST METHOD DATE TECH* 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/10/94 JMC 

Acetone ND 100 ug/Kg 
| Benzene ND 1 ug/Kg 
1 Bromodichloromethane ND 5 ug/Kg 
\ Bromoform ND 5 ug/Kg 

Bromomethane ND 10 ug/Kg 
2-Butanone ND 100 ug/Kg 

1 Carbon disulfide ND 5 ug/Kg 
1 Carbon tetrachloride ND 5 ug/Kg 
" Chlorobenzene ND 5 ug/Kg 

Chloroethane ND 10 ug/Kg 
| 2-Chloroethylvinyl ether ND 10 ug/Kg 
I Chloroform ND 5 ug/Kg 
1 Chloromethane ND 10 ug/Kg 

D i bromochIoromethane ND 5 ug/Kg 
1,1-Dichloroethane ND 5 ug/Kg 

1 1,2-Dichloroethane ND 5 ug/Kg 
1 1,1-Dichloroethene ND 5 ug/Kg 
' trans-1,2-Dichloroethene ND 5 ug/Kg 

1,2-D i chIoropropane ND 5 ug/Kg 
i, cis-1,3-Dichloropropene ND 5 ug/Kg 
V trans-1,3-Dichloropropene ND 5 ug/Kg 
I Ethylbenzene ND 5 ug/Kg 

2-Hexanone ND 50 ug/Kg 
Methylene chloride ND 5 ug/Kg 

I) 4-Methyl-2-pentanone ND 50 ug/Kg 
1 Styrene ND 5 ug/Kg 

1,1,2,2-Tetrachloroethane ND 5 ug/Kg 
Tetrachloroethene ND 5 ug/Kg 

f Toluene ND 5 ug/Kg 
I 1,1,1-Trichloroethane ND 5 ug/Kg 
| 1,1,2-Trichloroethane ND 5 ug/Kg 

Trichloroethene ND 5 ug/Kg 
Vinyl acetate ND 50 ug/Kg 

1 Vinyl chloride ND 10 ug/Kg 
t Xylenes-total ND 5 ug/Kg 

1,2-Dichloroethane-d4 102 0 % Recovery 70-121% Limit 
Toluene-d8 98 0 % Recovery 81-117% Limit 

• 4-Bromofluorobenzene 107 0 % Recovery 74-121% Limit 
I' Time Analyzed 1000 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

I 
PAGE:19 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The jntetrxetaSons or opinions expressed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

ICLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: MEDIUM LEVEL EXTRACTION BLANK 

LABORATORY I.D...: 940258-0009 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION 

240 - VOLATILE ORGANICS 

Acetone 
Benzene 
Bromodichtoroniethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
D i bromochloromethane 
1,1 -D i chIoroethane 
1,2-Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 

[ 1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1.2- Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
Time Analyzed 

L 

FINAL RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

106 
94 
105 
1047 

LIMITS/*0IL0TI0N 

*125 

12500 
125 
625 
625 
1250 
12500 
625 
625 
625 
1250 
1250 
625 
1250 
625 
625 
625 
625 
625 
625 
625 
625 
625 
6250 
625 
6250 
625 
625 
625 
625 
625 
625 
625 
6250 
1250 
625 
0 
0 
0 
0 

UNITS OF MEASURE 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

% Recovery 
% Recovery 
% Recovery 

TEST METHOD 

8240 (2) 

70-121% Limit 
81-117% Limit 
74-121% Limit 

DATE TECHN 

02/10/94 JMC 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interrelations contained in mis report are based upon observations and material supplied by the client tot whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best iudgrnent of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no wananty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas. coal or 
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I 
I WESTERN R i 

A T L A S 

_ Core Laboratories 

L A B O R A T O R Y T E S T S 
02/15/94 

R E S U L T S 

KlOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

:LIENT I.D : 
SATE SAMPLED : / / 

I TIME SAMPLED : : 
IIVORK DESCRIPTION...: BLANK SPIKE 

LABORATORY I.D...: 940258-0010 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ifemi-Volati le Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-do 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

65 
87 
104 
21 
35 
74 

02/09/94 
0319 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/10/94 DMJ 

1 

10703 East Bethany Drive 
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The analyses, opinions or inteipfetalions contained in this report are based upon observations and material supplied by the dient lor whose exclusive and constential use this report has been made. The interp«tattans or editions expressed tepre-

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or «nptied. as to me productivity, proper operators, or prolttableness at any oil. gas. coal or 
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W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/15/94 

R E S U L T S 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

LIENT I.D : 
'ATE SAMPLED : / / 
TIME SAMPLED : : 

"RK DESCRIPTION...: BLANK SPIKE DUPLICATE 

LABORATORY I.D...: 940258-0011 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*0iLUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

"emi-Volati le Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

70 
82 

103 
24 
38 
74 

02/09/94 
0421 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/10/94 DMJ 

! 

i 

10703 East Bethany Drive 
Aurora, CO 80014 
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I The analyses, opinions of interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and mates no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil, gas, coal or 
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I 
I 

W E S T E R N 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L R E P O R T 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

II I . ANAL1 rsis DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

NALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

[ANALYZED 
IVALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

|ARAMETER:Caicium, p j ss . (Ca) 
EP0RT1NG LIMIT/OF: t.O UNITS:mg/L 

DATE/TIME ANALYZED;02/09/94 22:52 
METHOD REFERENCE :6D10 (2) 

QC BATCH HUMBER:288387 
TECHNICIAN:GAG 

BLANK ICB 1228R <1.0 

•LANK 
CCB 1228R <1.0 

ILANK CCB 1228R <1.0 
ILANK CCB 1228R <1.0 j 
BLANK CCB 1228R <1.0 
BLANK CCB 1228R <1.0 
ILANK CCB 1228R <1.0 
ILANK CCB 1228R <1.0 
BLANK CCB 1228R <1.0 
BLANK CCB 1228R <1.0 
ITANDARD CCV 0207H 260 250 104 
ITANDARD CCV 0207H 263 250 105 
ITANDARD ICV 1020E 214 200 107 
STANDARD CCV 0207H 272 250 109 
STANDARD CCV 0207H 270 250 108 
ITANDARD CCV 0207H 260 250 104 
ITANDARD ISA 011 OA 509 500 102 
STANDARD I SB 0111K 492 500 98 
STANDARD CCV 0207H 268 250 107 
ITANDARD CCV 0207H 263 250 105 
ITANDARD ISA 011 OA 490 500 98 
STANDARD I SB 0111K 483 500 97 
STANDARD CCV 0207H 264 I 250 106 
STANDARD CCV 0207H 264 250 106 
•PIKE PDS 940138-014 167 113 50.0 108 
IPIKE PDS 940138-002 174 121 50.0 106 
DUPLICATE MD 940138-001 116 114 2 
DUPLICATE MD 940138-011 143 136 5 

lARAMETER;cacftntum, Diss. (Cd) 
REPORTING LIMIT/OF: 0.005 t)NITS:mg/L 

DATE/TIME ANALYZED:02/10/94 00:07 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER.-288388 
TECHNICIAN:GAG 

ILANK ICB 1228R <0.005 
•LANK CCB 1228R <0.005 
ILANK CCB 1228R <0.005 
BLANK CCB 1228R <0.005 
BLANK CCB 1228R <0.005 
ILANK CCB 1228R <0.005 
ILANK CCB 1228R <0.005 
BLANK CCB 1228R <0.005 
BLANK CCB 1228R <0.005 
fLANK CCB 1228R <0.005 
ITANDARD CCV 0125D 2.51 
ITANDARD CCV 0125D 2.45 
STANDARD CCV 0125D 2.44 
STANDARD ICV 0820E 2.06 

2.50 
2.50 
2.50 
2.00 

100 
98 
98 

103 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained m (his report are based upon observations and materia* supplied by (he cfient tor whose exclusive and oonfijerniaf use this report has been made. The interpretations or opinions expressed repre
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W E S T E R N 

A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L 
02/15/94 

R E P O R T 

JOB NUMBER: 940258 

ANALYSIS 

CUSTOMER: HYGIENETICS/GCL ATTN: 

DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

'ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

T 
ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
C[A-B|5 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

•PARAMETERsCadmiurn, Diss. (Cd) 
I REPORTING LIMIT/OF: 0.005 UNITS:<Tig/l 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

DATE/TIME ANALYZED:02/10/94 00:07 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:288388 
TECHNICIAN:GAG 

[STANDARD 
STANDARD 
STANDARD 
STANDARD 

|STANDARD 
STANDARD 
STANDARD 
STANDARD 
ISPIKE 
[SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 
IDUPLICATE 

CCV 
CCV 
CCV 
I SB 
CCV 
CCV 
I SB 
CCV 
PDS 
PDS 
PDS 
MD 
MD 
MD 

0125D 
0125D 
0125D 
0111K 
0125D 
0125D 
0111K 
0125D 
940138-002 
940138-014 
940201-004 
940138-011 
940138-001 
940201-005 

.45 

.53 

.37 

.850 

.44 

.39 

.833 
2.47 
0.992 
0.902 
0.915 
0.050 
0.132 

<0.005 

0.050 
0.129 

<0.005 NC 

50 
50 
50 
00 
50 
50 

1.00 
2.50 

98 
101 
95 
85 
98 
96 
83 
99 

0.049 
0.016 

<0.005 

1.00 
1.00 
1.00 

94 
89 
92 

PARAMETER:Chromiura, Diss. (CD 
REPORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME ANALYZED:02/10/94 
METHOD REFERENCE :6010 (2) 

00:07 QC BATCH NUMBER:288389 
TECHNICIAN:GAG 

1BLANK 
BLANK 
BLANK 
FBLANK 
(BLANK 
BLANK 
•BLANK 
•BLANK 
[BLANK 
[BLANK •STANDARD •STANDARD 
[STANDARD 
[STANDARD 
[STANDARD •STANDARD 
[STANDARD 
[STANDARD 
[STANDARD •STANDARD •STANDARD •STANDARD 
ISPIKE 
•SPIKE 
ISPIKE •DUPLICATE 
[DUPLICATE 
IDUPLICATE 

ICB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R O.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCB 1228R <0.01 
CCV 0125D 2.48 2.50 99 
CCV 0125D 2.51 2.50 100 
CCV 0125D 2.37 2.50 95 
ICV 0820E 2.06 2.00 103 
CCV 0125D 2.46 2.50 98 
CCV 0125D 2.60 2.50 104 
CCV 0125D 2.35 2.50 94 
I SB 0111K 0.42 0.50 84 
CCV 0125D 2.41 2.50 96 
CCV 0125D 2.36 2.50 94 
I SB 0111K 0.50 0.50 100 
CCV 0125D 2.40 2.50 96 
PDS 940138-002 0.99 
PDS 940138-014 0.93 
PDS 940201-004 0.87 
MD 940138-011 0.06 0 06 0 
MD 940138-001 0.04 0 04 0.00 
MD 940201-005 <0.01 <0 01 NC 

0.03 
0.10 

<0.01 

1.00 
1.00 
1.00 

96 
83 
87 
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W E S T E R N 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L 
02/15/94 

REPORT 

IJOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

ANALl rsis DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

INALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
1.0. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

lEPORTING LIMIT/DF: 0.01 
(CD-
UN ITS: mg/L 

DATE/TIME ANALYZED:02/10/94 00:07 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER.:2883891 
TECHNICIAN:GAGI 

I 
ARAMETER:Magnesium, Diss. (Mg) 

|EPORTING LIMIT/DF: 0.1 UNITS:mg/L 
DATE/TIME ANALYZED:02/09/94 21:13 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:288393 
TECHNICIAN:GAG 

BLANK ICB 1228R <0.1 
BLANK CCB 1228R <0.1 
ILANK CCB 1228R <0.1 | 
|LANK CCB 1228R <0.1 I BLANK CCB 1228R <0.1 J BLANK CCB 1228R <0.1 | 
ILANK CCB 1228R <0.1 | 

•LANK 
CCB 1228R <0.1 I 

ILANK CCB 1228R <0.1 A 
BLANK CCB 1228R <0.1 I 
STANDARD CCV 0125D 25.5 25.0 102 
ITANDARD CCV 0125D 24.7 25.0 99 
ITANDARD CCV 0125D 24.4 25.0 98 
STANDARD ICV E1020 20.2 20.0 101 
STANDARD CCV 0125D 25.1 25.0 100 
|TANDARD CCV 0125D 25.7 25.0 103 
ITANDARD CCV 0125D 24.2 25.0 97 
ITANDARD CCV 0125D 24.6 25.0 98 
STANDARD CCV 0125D 24.2 25.0 97 
STANDARD CCV 0125D 24.7 25.0 99 
•PIKE PDS 940138-014 47.2 2.1 50.0 90 
|PIKE PDS 940201-004 47.6 0.5 50.0 94 
DUPLICATE MD 940138-011 3.2 3.3 3 
DUPLICATE MD 940201-005 0.5 0.5 0.0 
|UPLICATE MD 940138-001 0.9 0.9 0 

PARAMETER-.sodium. Diss. <Na) DATE/TIME ANALYZED:02/10/94 00:07 QC BATCH NUMBER:288395 
REPORTING LIMIT/DF: 1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:GAG 

•LANK ICB 1228R <1 
ILANK CCB 1228R <1 
BLANK CCB 1228R <1 
BLANK CCB 1228R <1 
|LANK CCB 1228R <1 
|LANK CCB 1228R <1 
BLANK CCB 1228R <1 
BLANK CCB 1228R <1 
BLANK CCB 1228R <1 
|LANK CCB 1228R <1 
ITANDARD CCV 0125D 48 50 96 
STANDARD CCV 0125D 49 50 98 
STANDARD CCV 0125D 46 50 92 

10703 East Bethany Drive 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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I WESTERN 
A T L A S 

• Core Laboratories 

Q U A L I T Y C 0 N T R 0 
02/15/94 

R E P O R T 

I JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

IDUPLICATE 
VALUE (B) 

RPD or 
C jA-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

PARAMETER;Sodiumj Diss, (Na) 
REPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/10/94 
METHOD REFERENCE :601Q <2) 

00: or 

STANDARD ICV E1020 21 
STANDARD CCV 0125D 47 
STANDARD CCV 0125D 51 
STANDARD CCV 0125D 46 
STANDARD CCV 0125D 46 
[STANDARD CCV 0125D 46 
(STANDARD CCV 0125D 47 
SPIKE PDS 940201 -004 46 
DUPLICATE MD 940201 -005 1 

20 
50 
50 
50 
50 
50 
50 

105 
94 

102 
92 
92 
92 
94 

PARAMETER:Lead, Diss. <Pb) 
REPORTING LIMIT/OF: 0.05 ONITS:mg/l. 

DATE/TIME ANALYZED:02/10/94 
METHOD REFERENCE :6010 (2) 

00:07 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

QC BATCH NUMBER:288395 
TECHN1CIAN:GAG 

50 90 

QC BATCH NUMBER:288397 
TECHNICIAN:GAG 

BLANK ICB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
pLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
BLANK CCB 1228R <0.05 
(STANDARD CCV 0125D 2.51 2.50 100 
STANDARD CCV 0125D 2.47 2.50 99 
STANDARD CCV 0125D 2.44 2.50 98 
STANDARD ICV 0820E 2.05 2.00 102 
STANDARD CCV 0125D 2.48 2.50 99 
STANDARD CCV 0125D 2.53 2.50 101 
(STANDARD CCV 0125D 2.39 2.50 96 
STANDARD I SB 0111K 0.88 1.00 88 
STANDARD CCV 0125D 2.43 2.50 97 
STANDARD CCV 0125D 2.40 2.50 96 
STANDARD ISB 0111K 0.95 1.00 95 
STANDARD CCV 0125D 2.45 2.50 98 
SPIKE PDS 940138-002 0.98 <0.05 1.00 98 
.SPIKE PDS 940138-014 0.88 <0.05 1.00 88 
SPIKE PDS 940201-004 0.89 <0.05 1.00 89 
DUPLICATE MD 940138-011 <0.05 <0.05 NC 
DUPLICATE MD 940138-001 0.05 0.06 0.01 
DUPLICATE MD 940201-005 <0.05 <0.05 NC 

PARAMETER:Chloride ( F i l t . ) 
REPORTING LIMIT/OF: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:10 
METHOD REFERENCE :325.2 (1) 

QC BATCH NW 
TEC! 

1BER:288423 
iNICIAN:DME 

BLANK ICB 940209 <0.5 
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I 
I 

W E S T E R N 
A T L A S 

Core Laboratories 

1 Q U A L I T Y C O N T R O L R E P O 
02/15/94 

R T 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

ANAL1 rsis DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

^ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I . D . 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( | A - B | ) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER;Ch 
REPORTING LU 

o r i d e ( F i l t . ) 
1 IT/0F: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:10 
METHOD REFERENCE :325 .2 ( 1 ) 

QC BATCH NUf 
TEC 

1BER:288423 
iNICIAN:DME 

[BLANK 
ETANDARD •STANDARD 
pPIKE 
DUPLICATE 

CCB 
ICV/LCS 
CCV 
MS 
MD 

940209 
G930413A 
S160 
940092-8 
940092-8 

<0.5 
104 
164 
157 
108 114 5 

100 
160 

104 
102 

108 50 .0 98 

PARAMETER:Po 
REPORTING IU 

:ass ium. D i s s . (K) 
1IT/DF: 0 .1 UNITS:mg/L 

DATE/TIME ANALYZED:02/10/94 14:00 
METHOD REFERENCE :7610 ( 2 ) 

QC BATCH NUf 
TECl 

1BER:288455 
)NICIAN:LMT 

[BLANK 
BLANK 
BLANK 
^STANDARD 
STANDARD 

ETANDARD 
BP IKE 
DUPLICATE 

ICB 
CCB 
CCB 
ICV 
CCV 
CCV 
PDS 
MD 

02104 
02104 
02104 
1020E 
0207H 
0207H 
940138-012 
940138-011 

<0.1 
<0.1 
<0.1 

2 .2 
2 .6 
2 .6 
8 .6 
6 .8 6 .8 0 

2 .0 
2.5 
2.5 

110 
104 
104 

6 .0 2 .5 104 

[PARAMETER.'Total Pet ro leum Hydrocarbon { I . R . ) 
REPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:30 
METHOD REFERENCE -.418.1 ( 1 ) 

QC BATCH NW 
TECl 

1BER:288457 
<NICIAN:LM 

ILANK 
BLANK 
CLANK 
ETANDARD 
ETANDARD 

ICB 
MB 
CCB 
ICV/LCS 
CCV 

SO 
940209 
SO 
940114 
S50 

<1 
<1 
<1 
43 
52 

46 
50 

93 
104 

^ARAMETER:Total Pet ro leum Hydrocarbon 
REPORTING LIMIT/DF: 1 UN ITS:mg/L 

DATE/TIME ANALYZED:02/09/94 15:00 
METHOD REFERENCE :418.1 ( 1 ) 

QC BATCH NUh 
TECl 

18ER: 288458 
1NICIAN:JD 

raLANK 
BLANK 
BLANK 
ETANDARD 
ETANDARD 
DUPLICATE 

ICB 
MB 
CCB 
ICV/LCS 
CCV 
MD 

SO 
R020794M 
SO 
940114 
S50 
940246-10 

<1 
<1 
<1 
45 
51 

5 5 0 

48 
50 

94 
102 

PARAMETER:Sulfate ( F i l t . ) 
REPORTING LIMIT/DF: 10 UNITS:mg/L 

DATE/TIME ANALYZED;02/11/94 14:00 
METHOD REFERENCE :375 .2 ( 1 ) 

QC BATCH NUMBER:288522 
TECHNICIAN:DME 

BLANK 
BLANK 
BLANK 
•STANDARD 
STANDARD 

[STANDARD 

ICB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 

940211 
940211 
940211 
G930413B 
S160 
S160 

<10 
<10 
<10 

51 
158 
159 

50 
160 
160 

102 
99 
99 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The intenyetations or opinions expressed repre
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QUA L I T Y CONTROL REPO 
02/15/94 

R T 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

ANAL1 rsis DUPLICATES REFERENCE STANDARDS MATRIX SPIKES J 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS [ANALYZED 
I.D. VALUE (A) 

DUPLICATE 
VALUE (8) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT J 
RECOVERY j 

PARAMETER:Su 
REPORTING Lit 

Lfate ( F i l t . 
HT/0F: 10 

) DATE/TIME ANALYZED:02/11/94 14:00 
UNITS:ing/L METHOD REFERENCE :375.2 (1) 

QC BATCH NUf 
TEC) 

1BER:288522§ 
MICIANiOMEj 

SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

MS 
MS 
MD 
MD 

940173-34 175 
940196-15 78 
940173-34 129 
940196-15 34 

134 
29 

4 
5 

I 129 
34 

50 
50 

92 
88 

|PARAMETER:SoIi ds, Total Dissolved (TDS) 
|REPORTING LIMIT/DF: 10 UNITS:mg/L 

DATE/TIME ANALYZED;02/10/94 06:20 
METHOD REFERENCE :160.1 (1) 

QC BATCH NUMBER:268525J 
TECHNICIAN:RJC 

BLANK MB 940210 <10 | 
STANDARD LCS G931110D 502 I 500 100 
DUPLICATE MD 940173-19 2410 2410 0 

100 

DUPLICATE MD 940173-26 2570 2570 0 
DUPLICATE MD 940173-36 2870 2860 0 
DUPLICATE MD 940258-2 779 760 2 
DUPLICATE MD 940259-3 43 41 2 

PARAMETER:B i ca rbona te 
|REPORTING LIMIT/DF: 5 

(F i l t . ) 
UNITS:mg/L 

DATE/TIME ANALYZED:02/11/94 19:50 
METHOD REFERENCE :2320 B (3) 

QC BATCH NUMBER:288536| 
TECHNICIAN:KDS 

3LANK 
DUPLICATE 

MB 
MD 

940211 
940258-2 

<5 
566 566 
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W E S T E R N 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R 0 L REP O R T 
02/15/94 

JOB NUMBER: 940258 CUSTOMER: HYGIENETICS/GCL ATTN: 

BNA SPIKED ANALYSIS-WATER DATE ANALYZED: 02/10/94 TIME ANALYZED: 03:19 METHOD: 8270 (2) QC NUMBER:288616 

R E F E R E N C E ST A N D A R D S 

TEST ANALYSIS ANALYSIS DILUTION ANALYZED TRUE PERCENT DETECTION UNITS OF 
DESCRIPTION SUB-TYPE I . D. FACTOR VALUE VALUE RECOVERY LIMITS MEASURE 

Phenol SB B931011D 1 12 50 24 10 ug/L 
SBD B931011D 1 14 50 28 10 ug/L 

[2-Chlorophenol SB B931011D 1 31 50 62 10 ug/L 
SBD B931011D 1 32 50 64 10 ug/L 

1,4-Dichlorobenzene SB B931011D 1 39 50 78 10 ug/L 
SBD B931011D 1 36 50 72 10 ug/L 

W-Nitrosodi-n-propylamine SB B931011D 1 42 50 84 10 ug/L 
SBD B931011D 1 39 50 78 10 ug/L 

1,2,4-Trichlorobenzene SB B931011D 1 33 50 66 10 ug/L 
SBD B931011D 1 30 50 60 10 ug/L 

fc-Chloro-3-methyIphenol SB B931011D 1 39 50 78 10 ug/L 
SBD B931011D 1 40 50 8D 10 ug/L 

Acenaphthene SB 89310110 1 42 50 84 10 ug/L 
SBD B931011D 1 42 50 84 10 ug/L 

k-Nitrophenol SB B931011D 1 17 50 34 1 ug/L 
SBD B931011D 1 15 50 3D 1 ug/L 

<!,4-Dinitrotoluene SB B931011D 1 37 50 74 10 ug/L <!,4-Dinitrotoluene 
SBD B931011D 1 38 50 76 10 ug/L 

fentachIorophenoI SB B931011D 1 6 50 12 1 ug/L 
SBD B931011D 1 7 50 14 1 ug/L 

|>yrene SB B931011D 1 53 50 106 10 ug/L 
SBD B931011D 56 50 112 10 ug/L 

10703 East sethany Drive 
Aurora, CO 80014 
(303) 751-1730 
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I 
I WESTERN 

ATLAS 
Core Laboratories 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

(1) EPA 600 /4 -79 -020 , Methods For Chemical Analysis Of Water And Wastes, March 1983 

(2) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edition, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater , 17th Edition, 1989 

(4) EPA 600 /4 -80 -032 , Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) EPA 600 /8 -78 -017 , Microbiological Methods For Monitor ing The Environment, December 1978 

(6) Federal Register, Ju ly 1 , 1990 (40 CFR Part 136) 

(7) EPA 600 /4 -88 -039 , Methods For The Determination Of Organics Compounds tn Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A l , 1985 

(9) Federal Register, Friday, June 7, 1 9 9 1 . (40 CFR Parts 141 and 142) 

(10) Standard Methods For The Examination Of Water And Wastewater. 16th Edition, 1985 

(11) A S T M , Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 

(13) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edition, Revision 1 , November 1990 

(14) A S T M , Section S, Petroleum Products, Lubricants, and Fossil Fuels, Volume 0 5 . 0 5 , Gaseous Fuels, Coal end Coke 

(15) EPA 600 /2 -78 -054 , Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978 

(16) A S T M , Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ f rom final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the OA report refers to the start t ime of the analytical batch which may not reflect the 

actual t ime of each analysis. The "Date Analyzed" is the actual date of analysis. 

NC " Not Calculable Due To Value(s) Lower Than The Detection Umit . 

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician" 

using the fo l lowing codes: 

Subcontract Laboratory 

Core Laboratories • Anaheim, CA 

Core Laboratories - Casper, W Y 

Core Laboratories • Corpus Christ i , TX 

Core Laboratories - Houston, TX 

Core Laboratories - Lake Charles, LA 

Core Laboratories - Long Beach, CA 

Other Subcontract Laboratories 

Code 

• A N 

• C A 

•CC 

•HP 

•LC 

•LB 

• X X Laboratory ID Provided Upon Request 

* The asterisk in the "Technic ian" data field signifies that the analysis was performed by a subcontract laboratory. 

10703 East Bethany Drive 
Aurora, CO 8 0 0 1 4 
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RECEIVED FEB 1 8 1994 
WESTERN 

ATLAS 
Core Laboratories 

CORE LABORATORIES 
A. N A L Y T t i f ^ t ^ ^ ^ ^ . -;jip;E;!:P O R T 

Job Number: 940261 
Prepared F o r : 

HYGIENETICS/GCL 

505 MARQUETTE NW STE ; 1100 
ALBUQUERQUE, NM 8 710 2 

Da te : 02 /17 /94 

—Signa tu r e Date 

Name: L i n d a L . Benkers 

T i t l e : QA/QC COORDINATOR 

Core L a b o r a t o r i e s 
10703 Eas- Bethany D r i v e 
A u r o r a , CO 80014 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and corrtoentiai use the report has aeen made. The interprsanons or opinions oKpressec pre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responstxlrty and makes no warranty or representations, express or (noted, as to the productwty. proper operations, or profitableness of an* oil. gas. a a or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report snail not be reoroduceo eecapt in its entirety, wrrtcut the written approval cf Core Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

ICLIENT I.D : GPM/ ENRON COC #7725 
DATE SAMPLED : 02/08/94 
TIME SAMPLED : 11:00 
WORK DESCRIPTION...: 9402081100 

LABORATORY I.D...: 940261-0001 
DATE RECEIVED : 02/09/94 
TIME RECEIVED....: 09:15 
REMARKS : DP-2 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
Benzene ND 1 ug/L 

1 Bromodichloromethane ND 5 ug/L 
Bromoform ND 5 ug/L 
Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 
Carbon disulfide ND 5 ug/L 
Carbon tetrachloride ND 5 ug/L 
Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 
2-Chloroethylvinyl ether ND 10 ug/L 
Chloroform ND 5 ug/L 
Chloromethane ND 10 ug/L 
Dibromochloromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 
1,2-Dichloroethane ND 5 ug/L 
1,1-Dichloroethene ND 5 ug/L 
trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 
cis-1,3-Dichloropropene ND 5 ug/L 
trans-1,3-Dichloropropene ND 5 ug/L 
Ethylbenzene ND 5 ug/L 
2-Hexanone ND 50 ug/L 
Methylene chloride ND 5 ug/L 
4-Methyl-2-pentanone ND 50 ug/L 
Styrene ND 5 ug/L 
1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 
Toluene ND 5 ug/L 
1,1,1-Trichloroethane ND 5 ug/L 
1,1,2-Trichloroethane ND 5 ug/L 
Trichloroethene ND 5 ug/L 
Vinyl acetate ND 50 ug/L 
Vinyl chloride ND 10 ug/L 
Xylenes-total ND 5 ug/L 
1,2-Dichloroethane-d4 114 0 % Recovery 76-114% Limit 
Toluene-d8 96 0 % Recovery 88-110% Limit 
4-Bromofluorobenzene 108 0 % Recovery 86-115% Limit 
Time Analyzed 1630 0 

1 10703 Esst Bethany Drive 
Aurora, CO 80014 
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I 
I 
I 

W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

fjOB NUMBER: 940261 CUSTOMER: HYGTENET ICS/GCL ATTN: 

CLIENT I.D : GPM/ ENRON COC #7725 
DATE SAMPLED : 02/08/94 
| TI ME SAMPLED : 11:10 
WORK DESCRIPTION...: 9402081110 

LABORATORY I.D...: 940261-0002 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-2 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

bH (Unfilt.) 7.38 0.01 pH Units 150.1 (1) 02/09/94 KDS 

8270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/15/94 DMJ 

1 Acenaphthene ND 10 ug/L 
1 Acenaphthylene ND 10 ug/L 

Anthracene ND 10 ug/L 
Benzo(a)anthracene ND 10 ug/L 

| Benzo(b)fluoranthene ND 10 ug/L 
[ Benzo(k)fluoranthene ND 10 ug/L 
1 Benzo(ghi)perylene ND 10 ug/L 

Benzo(a)pyrene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 

1 Butyl benzyl phthalate ND 10 ug/L 
1 Bis(2-chloroethoxy)methane ND 10 ug/L 

Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chloroisopropyl)ether ND 10 ug/L 

| Bis(2-ethylhexyl)phthalate ND 10 ug/L 
1 4-Bromophenyl phenyl ether ND 10 ug/L 
1 4-Chloroaniline ND 10 ug/L 

2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 

1 Chrysene ND 10 ug/L 
I Dibenzo(a,h)anthracene ND 10 ug/L 

Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 

| 1,3-DichIorobenzene ND 10 ug/L 
1 1,4-Dichlorobenzene ND 10 ug/L 
1 3,3-Dichlorobenzidine ND 20 ug/L 

Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 

1 Di-n-butyl phthalate ND 10 ug/L 
1 Di-n-octyl phthalate ND 10 ug/L 

2,4-Dini trotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 

| Fluoranthene ND 10 ug/L 
1 Fluorene ND 10 ug/L 
1 HexachIorobenzene ND 10 ug/L 

HexachIorobutadiene ND 10 ug/L 
HexachIorocycIopentadiene ND 10 ug/L 

1 Hexachloroethane ND 10 ug/L 
1 Indenod ,2,3-cd)pyrene ND 10 ug/L 

Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 

ND 10 ug/L 

II— 
II 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained in this report are based upon observations and materiai supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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( W E S T E R N 
A T L A S 

, Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

•CLIENT I.D : GPM/ ENRON COC #7725 
[DATE SAMPLED : 02/08/94 
[TIME SAMPLED : 11:10 
IWORK DESCRIPTION...: 9402081110 

LABORATORY I . D . . . : 940261-0002 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-2 

TEST: DESCRIPTION: FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

o-Ni t roani I ine 
m-Nitroani l ine 
p-Ni t roani l ine 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1.2.4- Trichlorobenzene 
Benzoic Acid 
4-Chloro-3-methyIphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 
o-Cresol (2-Methylphenol) 
4-Methylphenol 
2-Nitrophenol 
4-Ni trophenol 
Pentachlorophenol 
Phenol 
2.4.5- Trichlorophenol 
2.4.6- TrichlorophenoI 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Time Analyzed 
Date Extracted 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

44 
48 
47 
18 
25 
52 

1351 
02/11/94 

50 
50 
50 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
50 
10 
10 
10 
0 
0 
0 
0 
0 
0 
0 
0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The interpretateris or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and mates no warranty or representations, express or implied, as to the prrjdurtivity. proper operations, or prrjhtabieness of any o*. gas. coal or 

other mineral, property, welt or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



1511 
W E S T E R N 

A T L A S 
Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN : 

CLIENT I.D : GPM/ ENRON COC #7725 LABORATORY I .D . , . : 940261-0003 
DATE SAMPLED : 02/08/94 DATE RECEIVED....: 02/09/94 
TIME SAMPLED : 11:20 TIME RECEIVED....: 09:15 
WORK DESCRIPTION...: 9402081120 REMARKS : DP-2 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Total Petroleum Hydrocarbon ( I . R . ) 12 1 mg/L 418.1 (1) 02/09/94 LM 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or trrterpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretaBons or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any o i . gas, coal or 
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WESTERN 
ATLAS 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

ITJOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : GPM/ ENRON COC #7725 
DATE SAMPLED : / / 
IT I ME SAMPLED : : 
[WORK DESCRIPTION...: TRIP BLANK 

LABORATORY I .D . . . : 940261-0005 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT "; LIMITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
Benzene ND 1 ug/L 

I Bromodichloromethane ND 5 ug/L 
I Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

i Carbon disulfide ND 5 ug/L 
[ Carbon tetrachloride ND 5 ug/L 
1 Chlorobenzene ND 5 ug/L 

Chloroethane ND 10 ug/L 
2-Chloroethylvinyl ether ND 10 ug/L 

| Chloroform ND 5 ug/L 
I Chloromethane ND 10 ug/L 

Dibromochloromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

| 1,2-Dichloroethane ND 5 ug/L 
| 1,1-Dichloroethene ND 5 ug/L 
1 trans-1,2-Dichloroethene ND 5 ug/L 

1,2-Dichloropropane ND 5 ug/L 
cis-1,3-Dichloropropene ND 5 ug/L 

1 trans-1,3-Dichloropropene ND 5 ug/L 
I Ethylbenzene ND 5 ug/L 

2-Hexanone ND 50 ug/L 
Methylene chloride ND 5 ug/L 

I 4-Methyl-2-pentanone ND 50 ug/L 
| Styrene ND 5 ug/L 
f 1,1,2,2-Tetrachloroethane ND 5 ug/L 

Tetrachloroethene ND 5 ug/L 
Toluene ND 5 ug/L 

1 1,1,1-Trichtoroethane ND 5 ug/L 
[ 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
Vinyl acetate ND 50 ug/L 

1 Vinyl chloride ND 10 ug/L 
| Xylenes-total ND 5 ug/L 
) 1,2-Dichloroethane-d4 106 0 % Recovery 76-114% Limit 

Toluene-d8 97 0 % Recovery 88-110% Limit 
I 4-Bromofluorobenzene 107 0 % Recovery 86-115% Limit 
I Time Analyzed 1716 0 

10703 East Bethany Drive 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and oorrfidernai use this report has been made. The interpretaaons or opinions expressed repre
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I 
I 

WESTERN 
ATLAS 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

IENT I.D : 
ATE SAMPLED : / / 
TIME SAMPLED : : 
RK DESCRIPTION : METHOD BLANK 

LABORATORY I.D...: 940261-0006 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECrlN 

240 - VOLATILE ORGANICS 

Acetone 
Benzene 
Bromod i chIoromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
Time Analyzed 

8270 - BASE/NEUTRAL/ACID ORGANICS 

Acenaphthene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

109 
95 
105 
1543 

ND 

*1 

100 ug/L 
1 ug/L 
5 ug/L 
5 ug/L 
10 ug/L 
100 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
10 ug/L 
10 ug/L 
5 ug/L 
10 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
50 ug/L 
5 ug/L 
50 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
5 ug/L 
50 ug/L 
10 ug/L 
5 ug/L 
0 % Recovery 
0 % Recovery 
0 % Recovery 
0 

*1 

10 ug/L 

8240 (2) 02/09/94 JMC 

76-114% Limit 
88-110% Limit 
86-115% Limit 

8270 (2) 02/15/94 DMJ 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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WESTERN 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T 
02/17/94 

R E S U L T S 

JOB:NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

LIENT I.D : 
ATE SAMPLED : / / 
TIME SAMPLED : : 
ORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 940261-0006 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE 

Acenaphthylene ND 10 ug/L 
Anthracene ND 10 ug/L 
Benzo(a)anthracene ND 10 ug/L 
Benzo(b)fluoranthene ND 10 ug/L 
Benzo(k)fIuoranthene ND 10 ug/L 
BenzoCghi)perylene ND 10 ug/L 
Benzo(a)pyrene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 
Butyl benzyl phthalate ND 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chloroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate ND 10 ug/L 
4-Bromophenyl phenyl ether ND 10 ug/L 
4-ChloroaniIine ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenzo(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 
1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 
3,3-Dichlorobenzidine ND 20 ug/L 
Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
Di-n-octyl phthalate ND 10 ug/L 
2,4-D ini trotoluene ND 10 ug/L 
2,6-Dini trotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 
Fluorene ND 10 ug/L 
HexachIorobenzene ND 10 ug/L 
Hexachlorobutadiene ND 10 ug/L 
HexachIorocyclopentadiene ND 10 ug/L 
HexachIoroethane ND 10 ug/L 
Indeno(1,2,3-cd)pyrene ND 10 ug/L 
Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-Ni troaniIine ND 50 ug/L 
m-Ni troaniIine ND 50 ug/L 
p-Ni troaniIine ND 50 ug/L 
Ni trobenzene ND 10 ug/L 
N-N i trosodi-n-propylamine ND 10 ug/L 

TEST METHOD DATE TECHN 

10703 East Bethany Drive 
Aurora, CO 80014 
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Tho analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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W E S T E R N 
ATLAS 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

LABORATORY I.D...: 940261-0007 
' DATE SAMPLED : / / DATE RECEIVED • / / 
TIME SAMPLED : : TIME RECEIVED .. - : 
.WORK DESCRIPTION...: BLANK SPIKE REMARKS 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 
mmmmm?- -

Semi-Volati le Organic - Surrogates *1 8270(2)/625(6) 02/15/94 DMJ 

Nitrobenzene-d5 68 0 % Recovery 35-114% Limit 
2-Fluorobiphenyl 74 0 % Recovery 43-116% Limit 
4-Terphenyl-d14 89 0 % Recovery 33-141% Limit 
Phenol-d6 24 0 % Recovery 10-94% Limit 
2-Fluorophenol 39 0 X Recovery 21-100% Limit 
2,4,6-T r i bromophenoI 69 0 % Recovery 10-123% Limit 

| Date Extracted 02/11/94 0 
Time Analyzed 2100 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confoential use tnts report ras been mace. The inBrpretatjons or coinions expressed repre
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WESTERN 
ATLAS 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

[JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

LIENT I.D : 
ATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: BLANK SPIKE DUPLICATE 

LABORATORY I.D...: 940261-0008 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST: DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Semi-Volatile Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

75 
79 
96 
29 
46 
73 

02/11/94 
0855 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/16/94 DMJ 
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1 
ATLAS 

Core Laboratories 

Q U A L I T Y C O N T R O L 
02/17/94 

REPORT 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN. 

ANAL1 rsis DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:pH (Unfilt.) 
REPORTING LIMIT/DF: 0.01 UNITS:pH Units 

DATE/TIME ANALYZED:02/09/94 19:00 
METHOD REFERENCE :150.1 (1) 

QC BATCH NUf 
TECl 

1BER:288375 
iNICIAN:KDS 

STANDARD 
STANDARD 
DUPLICATE 

ICV 
CCV 
MD 

G931124A 
S7.00 
940261-2 

4.04 
7.00 
7.38 7.39 0 

4.00 
7.00 

101 
100 

PARAMETER:Total Petroleum Hydrocarbon (I.R.) 
REPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:30 
METHOD REFERENCE :418.1 (1) 

QC BATCH NUMBER:288457 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 

ICB 
MB 
CCB 
ICV/LCS 
CCV 

SO 
940209 
SO 
940114 
S50 

<1 
<1 
<1 
43 
52 

46 
50 

93 
104 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The iriterpretations or opinions expressed repre
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WESTERN 
A T L A S 

Core Laboratories 

I 
I 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB-NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 940261-0006 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

N-N i t rosod i phenylami ne ND 10 ug/L 
Phenanthrene ND 10 ug/L 
Pyrene ND 10 ug/L 
1,2,4-Trichlorobenzene ND 10 ug/L 
Benzoic Acid ND 50 ug/L 
4-Chloro-3-methyIphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dinitrophenol ND 50 ug/L 
2-Methyl-4,6-dinitrophenol ND 50 ug/L 
o-Cresol (2-Methylphenol) ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Ni trophenol ND 50 ug/L 
PentachIorophenoI ND 50 ug/L 
Phenol ND 10 ug/L 
2,4,5-Trichlorophenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
Nitrobenzene-d5 58 0 % Recovery 35-114% Limit 
2-Fluorobiphenyl 52 0 % Recovery 43-116% Limit 
4-Terphenyl-d14 61 0 % Recovery 33-141% Limit 
Phenol-d6 23 0 % Recovery 10-94% Limit 
2-Fluorophenol 32 0 % Recovery 21-100% Limit 
2,4,6-Tribromophenol 46 0 % Recovery 10-123% Limit 
Time Analyzed 1127 0 
Date Extracted 02/11/94 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions Of interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations cr opinions expressed repre

sent the best jijdgment of Core Laboratories. Core laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the rjrorjuctrviry. proper operations, or profitableness of any oil. gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



W E S T E R N 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L R E P O R T 
02/17/94 

JOB NUMBER: 940261 CUSTOMER: HYGIENETICS/GCL ATTN: 

SNA SPIKED ANALYSIS-UATER DATE ANALYZED: 02/15/94 TIME ANALYZED: 21:00 METHOD: 8270 (2) QC NUMBER:288736 

ITEST 
D̂ESCRIPTION 

(
phenol 

2-Chlorophenol 

1,4-Dichlorobenzene 

•J-Nitrosodi-n-propylamine 

]1,2,4-Trichlorobenzene 

L-Chloro-3-methyI phenol 

Acenaphthene 

• i -Ni t rophenol 

p , 4 - D i n i trotoluene 

•jPentachlorophenol 

(pyrene 

R E F E R E N C E S T A N D A R D S 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I . D. 

DILUTION 
FACTOR 

ANALYZED 
VALUE 

TRUE 
VALUE 

PERCENT 
RECOVERY 

DETECTION 
LIMITS 

UNITS OF 
MEASURE 

J 

I 

SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 

B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 

14 
17 
34 
36 
32 
34 
39 
39 
27 
28 
42 
42 
41 
40 
10 
11 
36 
37 
28 
27 
53 
51 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

28 
34 
68 
72 
64 
68 
78 
78 
54 
56 
84 
84 
82 
80 
20 
22 
72 
74 
56 
54 

106 
102 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
50 
50 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and ccrtioWroal use thts napon has v e n made. T*e interpreaions or opinars expressed teore-

sent the best judgrnent of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representasorts, express or impkst as to the orcductivn.. proper oper.ai.ons. or pi^itableness ot anv oil. gas, cod or 
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W E S T E R N 
A T L A S 

Core Laboratories 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

(1) EPA 600/4-79-020. Methods For Chemical Analysis Of Water And Wastes. March 1983 

(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, July 1, 1990 (40 CFR Part 136) 

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A1, 1985 

(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142) 

(10) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

(11) ASTM, Section 11 Weter And Environmental Technology, Volume 11.01 Water (1), 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 

(13) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, November 1990 

(14) ASTM, Section 6, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels, Coal and Coke 

(15) EPA 6O0/2-78-O54, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978 

(16) ASTM, Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

Tha "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect the 

actual time of each analysis. The "Date Analyzed" is the actual date of enalysis. 

NC » Not Calculable Due To Value(s) Lower Than The Detection Limit. 

Analyses performed by e subcontract laboratory are indicated on the analytical end/or quality control reports under "Technician 

using the following codes: 

Subcontract Laboratory Code 

Core Laboratories • Anaheim, CA *AN 

Core Laboratories - Casper, WY *CA 

Core Laboratories - Corpus Christi, TX *CC 

Core Laboratories • Houston, TX 'HP 

Cora Laboratories - Lake Charles, LA *LC 

Core Laboratories - Long Beech, CA *LB 

Other Subcontract Laboratories "XX Laboratory ID Provided Upon Request 

* The asterisk in the "Technicien" data field signifies that the enalysis was performed by a subcontract laboratory. 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The u-Tteipretaborts or opirwons expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representathons, express or implied, as to the rjrorjuctivity, proper operations, or provableness of any od, gas, coal or 

other mineral, property, well or sand in oavtection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



WESTERN 
A T L A S 

Core Laboratories 

CORE LABORATORIES 
A N A L Y T I C A L R E P O R T 

Job Number: 940262 
Prepared Fo r : 

HYGIENETICS/GCL 

505 MARQUETTE NW STE 1100 
ALBUQUERQUE, NM 87102 

Da te : 02 /17 /94 

S i g n a t u r e D a t e : 

Name: L i n d a L . Benkers Core L a b o r a t o r i e s 
10703 East Be thany D r i v e 
A u r o r a , CO 8 0014 

T i t l e : QA/QC COORDINATOR 

The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best jijdgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the pnxfexxrvty, proper operations, or rxottabteness ot any od. gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report snaH not be reproduced except m its entirety, without the wnoen approval of Core Laboratories. 
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WESTERN 
ATLAS 

Core Laboratories 

j -
L A B O R A T O R Y T E S T S 

02/17/94 
R E S U L T S 

fj ;OB :NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

(CLIENT I.D : GPM ENRON COC #7723 
DATE SAMPLED : 02/07/94 

JTIME SAMPLED : 10:50 
3RK DESCRIPTION...: 9402071050 

LABORATORY I.D. 
DATE RECEIVED.. 
TIME RECEIVED.. 
REMARKS 

940262-0001 
02/09/94 
09:15 
MU-2-C 

!TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Total Petroleum Hydrocarbon ( I . R . ) mg/L 418.1 (1) 02/09/94 LM 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and conf ioentiaf use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsAxbty and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas, coal or 

other mineral, property, well or sand tn connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the wntten approval ol Core Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

C 
JOB 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

"LIENT I.D : GPM ENRON COC #7723 
DATE SAMPLED : 02/07/94 
TIME SAMPLED : 11:00 
"RK DESCRIPTION...: 9402071100 

LABORATORY I.D...: 940262-0002 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : MW-2-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8270 - BASE/NEUTRAL/ACID ORGANICS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
BenzoC k)fIuoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
Butyl benzyl phthalate 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1.2- DichIorobenzene 
1.3- Dichlorobenzene 
1.4- D i chIorobenzene 
3.3- Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
2.4- Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
HexachIorobenzene 
Hexachlorobutadiene 
HexachIorocycIopentad i ene 
Hexachloroethane 
Indenod ,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
o-Nitroaniline 
m-Nitroaniline 

8270 (2) 02/15/94 DMJ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
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Tbe analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client (or whose exclusive and confidential use this reoort has been made. The interpretations or opinions expressed repre

sent the best judgment of Core laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the prrjductivity. proper operations, or profitableness of any oil, gas, coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. .This report shall not be reproduced except i its entirety, without the wntten approval of Core Laboratories. 
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WESTERN 
A T L A S 

Core Laboratories 

[ 
L A B O R A T O R Y T E S T S 

02/17/94 
R E S U L T S 

JOB NUMBER: 940262:: CUSTOMER: HYGIENETICS/GCL ATTN: 

ItLIENT I.D : GPM ENRON COC #7723 
fiDATE SAMPLED : 02/07/94 
TIME SAMPLED : 11:00 
iWORK DESCRIPTION...: 9402071100 

LABORATORY I.D...: 940262-0002 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : MW-2-C 

I TEST DESCRIPTION;: 

p-Nitroaniline 
Nitrobenzene 
N-Ni trosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1.2.4- Trichlorobenzene 
Benzoic Acid 
4-Chloro-3-methyIphenol 
2-Chlorophenol 
2,4-D i chIorophenoI 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-MethyI-4,6-dinitrophenol 
o-Cresol (2-Methylphenol) 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Time Analyzed 
Date Extracted 

FINAL RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

55 
55 
53 
22 
31 
47 

1504 
02/11/94 

LIM ITS/DILUTION 

50 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
50 
10 
10 
10 
0 
0 
0 
0 
0 
0 
0 
0 

UNITS OF MEASURE 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

TEST METHOD 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

DATE TECHN 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the proouctivity. proper operations, or profitableness ot any od. oas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever. This report shall not be reproduced except in its entirety, without the wntten approval ot Core Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

JOB N 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB: NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

LABORATORY I .D...: 940262-0003 
DATE SAMPLED : 02/07/94 DATE RECEIVED : 02/09/94 
TIME SAMPLED : 11:10 TIME RECEIVED • 09:15 
WORK DESCRIPTION...: 9402071110 REMARKS : MW-2-C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
Benzene ND 1 ug/L 
Bromodichloromethane ND 5 ug/L 
Bromoform ND 5 ug/L 
Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

\ Carbon disulfide ND 5 ug/L 
Carbon tetrachloride ND 5 ug/L 
Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 
2-Chloroethylvinyl ether ND 10 ug/L 
Chtoroform ND 5 ug/L 
Chloromethane ND 10 ug/L 
D i bromoch I oromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

\ 1,2-Dichloroethane ND 5 ug/L 
1,1-Dichloroethene ND 5 ug/L 
trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 
cis-1,3-DichIoropropene ND 5 ug/L 
trans-1,3-Dichloropropene ND 5 ug/L 
Ethylbenzene ND 5 ug/L 
2-Hexanone ND 50 ug/L 
Methylene chloride ND 5 ug/L 

\ 4-Methyl-2-pentanone ND 50 ug/L 
Styrene ND 5 ug/L 
1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

N Toluene ND 5 ug/L 
1,1,1-Trichloroethane ND 5 ug/L 
1,1,2-Trichloroethane ND 5 ug/L 
Trichloroethene ND 5 ug/L 
Vinyl acetate ND 50 ug/L 

1 Vinyl chloride ND 10 ug/L 
Xylenes-total ND 5 ug/L 
1,2-Dichloroethane-d4 108 0 % Recovery 76-114% Limit 
Toluene-d8 95 0 % Recovery 88-110% Limit 

\ 4-Bromofluorobenzene 105 0 % Recovery 86-115% Limit 
Time Analyzed 2153 0 

i 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained m this report are based upon observations and material supplied by the client for whose exclusive and confdential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas, coal or 
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I 
L A B O R A T O R Y T E S T S 

02/17/94 
R E S U L T S 

JOB NUMBER: 940262: ;CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : GPM ENRON COC #7723 
DATE SAMPLED : 02/07/94 
JTIME SAMPLED : 13:15 
ORK DESCRIPTION...: 9402071315 

LABORATORY I.D...: 940262-0005 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-1 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

B240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
I Benzene ND 1 ug/L 

Bromodichloromethane ND 5 ug/L 
I Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

K Carbon disulfide ND 5 ug/L 
1 Carbon tetrachloride ND 5 ug/L 
' Chlorobenzene ND 5 ug/L 

Chloroethane ND 10 ug/L 
• 2-Chloroethylvinyl ether ND 10 ug/L 
I Chloroform ND 5 ug/L 
1; Chloromethane ND 10 ug/L 

D i bromochloromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

I 1,2-Dichloroethane ND 5 ug/L 
1 1,1-Dichloroethene ND 5 ug/L 
- trans-1,2-Dichloroethene ND 5 ug/L 

1,2-Dichloropropane ND 5 ug/L 
1 cis-1,3-Dichloropropene ND 5 ug/L 

trans-1,3-Dichloropropene ND 5 ug/L 
r Ethylbenzene ND 5 ug/L 

2-Hexanone ND 50 ug/L 
Methylene chloride ND 5 ug/L 

[\ 4-Methyl-2-pentanone ND 50 ug/L 
I Styrene ND 5 ug/L 
' 1,1,2,2-Tetrachloroethane ND 5 ug/L 

Tetrachloroethene ND 5 ug/L 
r Toluene ND 5 ug/L 

1,1,1-Trichloroethane ND 5 ug/L 
1 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
Vinyl acetate ND 50 ug/L 

1 Vinyl chloride ND 10 ug/L 
I Xylenes-total ND 5 ug/L 
' 1,2-Dichloroethane-d4 107 0 % Recovery 76-114% Limit 

Toluene-d8 95 0 % Recovery 88-110% Limit 
i 4-Bromofluorobenzene 107 0 % Recovery 86-115% Limit 

Time Analyzed 

f 

2239 0 

I 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:5 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the dient tor whose exclusive and conf rjential use this report has been made. The interpretations or opinions expressed repre
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WESTERN 
A T L A S 

Core Laboratories 

i 
L A B O R A T O R Y T E S T S R E S U L T S 

02/17/94 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

MtLIENT I.D : GPM ENRON COC #7723 
~ATE SAMPLED : 02/07/94 
ITIME SAMPLED : 15:05 
*<ORK DESCRIPTION...: 9402071505 

LABORATORY I.D...: 940262-0006 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-1 

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

$270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/15/94 DMJ 

Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 

, Anthracene ND 10 ug/L 
' Benzo(a)anthracene ND 10 ug/L 

BenzoC b)fluoranthene ND 10 ug/L 
Benzo(k)fluoranthene ND 10 ug/L 
Benzo(ghi)perylene ND 10 ug/L 
Benzo(a)pyrene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 
Butyl benzyl phthalate ND 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L . 
Bis(2-chloroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate ND 10 ug/L 
4-Bromophenyl phenyl ether ND 10 ug/L 
4-ChloroaniIine ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenzo(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 
1,3-DichIorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 

i 3,3-Dichlorobenzidine ND 20 ug/L 
Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 

\ Di-n-octyl phthalate ND 10 ug/L 
2,4-Dini trotoluene ND 10 ug/L 
2,6-Dini trotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 

. Fluorene ND 10 ug/L 
Hexachlorobenzene ND 10 ug/L 
HexachIorobutad i ene ND 10 ug/L 
Hexachlorocyclopentadiene ND 10 ug/L 
Hexachloroethane ND 10 ug/L 
Indenod ,2,3-cd)pyrene ND 10 ug/L 
Isophorone ND 10 ug/L 
2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-Nitroaniline ND 50 ug/L 

1 m-NitroaniIine ND 50 ug/L 

I 
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W E S T E R N 

A T L A S 
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Core Laboratories 

i 
L A B O R A T O R Y T E S T S R E S U L T S 

02/17/94 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

ICLIENT I.D : GPM ENRON COC #7723 
IDATE SAMPLED : 02/07/94 
(TIME SAMPLED : 15:05 
lWORK DESCRIPTION...: 9402071505 

LABORATORY I.D...: 940262-0006 
DATE RECEIVED : 02/09/94 
TIME RECEIVED : 09:15 
REMARKS : DP-1 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

p-Ni t roani l ine ND 50 ug/L 
Nitrobenzene ND 10 ug/L 
N-Ni trosodi-n-propylamine ND 10 ug/L 
N-Nitrosodiphenyl amine ND 10 ug/L 
Phenanthrene ND 10 ug/L 
Pyrene ND 10 ug/L 
1,2,4-Trichlorobenzene ND 10 ug/L 
Benzoic Acid ND 50 ug/L 

, 4-Chloro-3-methylphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dinitrophenol ND 50 ug/L 
2-MethyI-4,6-dinitrophenol ND 50 ug/L 
o-Cresol (2-Methylphenol) ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND 50 ug/L 
Pentachlorophenol ND 50 ug/L 
Phenol ND 10 ug/L 
2,4,5 -T r i chIorophenoI ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
Nitrobenzene-d5 64 0 % Recovery 35-114% Limit 
2-Fluorobiphenyl 59 0 % Recovery 43-116% Limit 
4-Terphenyl-d14 55 0 % Recovery 33-141% Limit 
Phenol-d6 26 0 % Recovery 10-94% Limit 
2-Fluorophenol 34 0 % Recovery 21-100% Limit 

' 2,4,6-Tribromophenol 70 0 % Recovery 10-123% Limit 
Time Analyzed 1616 0 
Date Extracted 

; 

02/11/94 0 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or irtterpretatioris contained in this report are based upon observations and matenai supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions excressed repre
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Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

[JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

}LIENT I.D : 
DATE SAMPLED : / / 
JTIME SAMPLED : : 

ORIC DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 940262-0008 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

1240 - VOLATILE ORGANICS *1 8240 (2) 02/09/94 JMC 

Acetone ND 100 ug/L 
f. Benzene ND 1 ug/L 
| Bromodichloromethane ND 5 ug/L 
/ Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
2-Butanone ND 100 ug/L 

| Carbon disulfide ND 5 ug/L 
1 Carbon tetrachloride ND 5 ug/L 

Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 

1 2-Chloroethylvinyl ether ND 10 ug/L 
I Chloroform ND 5 ug/L 
\) Chloromethane ND 10 ug/L 

D i bromochIoromethane ND 5 ug/L 
1,1-Dichloroethane ND 5 ug/L 

I 1,2-Dichloroethane ND 5 ug/L 
1 1,1-Dichloroethene ND 5 ug/L 
" trans-1,2-Dichloroethene ND 5 ug/L 

1,2-Dichloropropane ND 5 ug/L 
| cis-1,3-Dichloropropene ND 5 ug/L 
| trans-1,3-Dichloropropene ND 5 ug/L 
[/ Ethylbenzene ND 5 ug/L 

2-Hexanone ' ND 50 ug/L 
Methylene chloride ND 5 ug/L 

ft 4-Methyl-2-pentanone ND 50 ug/L 
I' Styrene ND 5 ug/L 

1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

» Toluene ND 5 ug/L 
y 1,1,1-Trichloroethane ND 5 ug/L 
I 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
- Vinyl acetate ND 50 ug/L 
[f Vinyl chloride ND 10 ug/L 
I Xylenes-total ND 5 ug/L 

1,2-Dichloroethane-d4 109 0 % Recovery 76-114% Limit 
Toluene-d8 95 0 % Recovery 88-110% Limit 

i 4-Bromofluorobenzene 105 0 % Recovery 86-115% Limit 
1' Time Analyzed 1543 0 

8270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/15/94 DMJ 

1 Acenaphthene ND 10 ug/L 

I 

L 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and crjntidentia) use this report has been made. The interpretations or opinions expressed repre
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A T L A S 
Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

IlcLIENT I.D 
|DATE SAMPLED : / / 
I TIME SAMPLED : : 
HUORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 940262-0008 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

1 Acenaphthylene ND 10 ug/L 
Anthracene ND 10 ug/L 
Benzo(a)anthracene ND 10 ug/L 
Benzo(b)fluoranthene ND 10 ug/L 
Benzo(k)fluoranthene ND 10 ug/L 
Benzo(ghi)perylene ND 10 ug/L 
Benzo(a)pyrene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 

, Butyl benzyl phthalate NO 10 ug/L 
Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chloroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate ND 10 ug/L 

i 4-Bromophenyl phenyl ether ND 10 ug/L 
4-Chloroaniline ND 10 ug/L 
2-ChIoronaph thaIene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 
Dibenzo(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 

i 1,3-Dichlorobenzene ND 10 ug/L 
| 1,4-Dichlorobenzene ND 10 ug/L 

3,3-Dichlorobenzidine ND 20 ug/L 
Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
Di-n-octyl phthalate ND 10 ug/L 
2,4-Dinitrotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 
FIuorene ND 10 ug/L 
Hexachlorobenzene ND 10 ug/L 
HexachIorobutadiene ND 10 ug/L 
HexachIorocycIopentad i ene ND 10 ug/L 

' HexachIoroethane ND 10 ug/L 
IndenoO ,2,3-cd)pyrene ND 10 ug/L 
Isophorone ND 10 ug/L 

! 2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 
o-NitroaniIine ND 50 ug/L 
m-Ni troaniIine ND 50 ug/L 
p-Nitroaniline ND 50 ug/L 
Nitrobenzene ND 10 ug/L 
N-Nitrosodi-n-propylamine ND 10 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
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WESTERN 
ATLAS 

Core Laboratories 

LABORATORY T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: • 

CLIENT I.D : LABORATORY . D . . . : 940262-0008 
DATE SAMPLED : / / DATE RECEIVED.. • / / 
TIME SAMPLED : : TIME RECEIVED, • : 
WORK DESCRIPTION...: METHOD BLANK 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST:METHOD DATE TECHH 

N-Nitrosod i phenyIami ne ND 10 ug/L 
Phenanthrene ND 10 ug/L 
Pyrene ND 10 ug/L 
1,2,4-Trichlorobenzene ND 10 ug/L 
Benzoic Acid ND 50 ug/L 
4-Chloro-3-methyIphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dini trophenol ND 50 ug/L 
2-Methyl-4,6-dinitrophenol ND 50 ug/L 
o-Cresol (2-Methylphenol) ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND 50 ug/L 
PentachIorophenoI ND 50 ug/L 
Phenol ND 10 ug/L 
2,4,5-Trichlorophenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
Nitrobenzene-d5 58 0 % Recovery 35-114% Limi t 
2-Fluorobiphenyl 52 0 % Recovery 43-116% Limi t 
4-Terphenyl-d14 61 0 % Recovery 33-141% L imi t 
Phenol-d6 23 0 % Recovery 10-94% L imi t 
2-Fluorophenol 32 0 % Recovery 21-100% L imi t 
2,4,6-Tribromophenol 46 0 % Recovery 10-123% L imi t 
Time Analyzed 1127 0 
Date Extracted 02/11/94 0 

10703 E=st Bethany Drive 
Aurora, CO 8O014 
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The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by the client tor whose exclusive and confidential use this veport has wen made. TTue interpreraoons or opinorts expressed repre
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Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

(JOB; NUMBER:; 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

JLIENT I.D 
JuATE SAMPLED 
I TIME SAMPLED 
DRK DESCRIPTION. 

/ / 

BLANK SPIKE 

LABORATORY I.D...: 940262-0009 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

|emi-Volat i le Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

68 
74 
89 
24 
39 
69 

02/11/94 
2100 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/15/94 DMJ 

1 
I 
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A T L A S Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

• CLIENT I.D : 
• DATE SAMPLED : / / 
TIME SAMPLED : : 
(WORK DESCRIPTION...: BLANK SPIKE DUPLICATE 

LABORATORY I.D...: 940262-0010 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

iTEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

|Semi-Volatile Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

75 
79 
96 
29 
46 
73 

02/11/94 
0855 

*1 

0 % Recovery 
0 % Recovery 
0 % Recovery 
0 % Recovery 
0 % Recovery 
0 % Recovery 
0 
0 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/16/94 DMJ 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and contxiential use this report has been made. The rterpreta»ris or opnots expresses repre
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Q U A L I T Y C O N T R O L 
02/17/94 

REPORT 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

ANALYSIS 1 DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

INALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED JoUPLICATE 
VALUE (A) (VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

ARAMETER:Total Petroleum Hydrocarbon ( I . R . ) 
lEPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/09/94 13:30; 
METHOD REFERENCE :418 .1 (1 ) 

QC BATCH NUMBER:288457 
TECHNICIANS 

LANK 
LANK 
LANK 
TANDARD 

iSTANDARD 

ICB 
MB 
CCB 
ICV/LCS 
CCV 

SO 
940209 
SO 
940114 
S50 

<1 
<1 
<1 
43 
52 

46 
50 

93 
104 

10703 East Bethany Drive 
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WESTERN 
A T L A S 

Core Laboratories 

Q U A L I T Y C O N T R O L R E P O R T 
02/17/94 

JOB NUMBER: 940262 CUSTOMER: HYGIENETICS/GCL ATTN: 

BNA SPIKED ANALYSIS-WATER DATE ANALYZED: 02/15/94 TIME ANALYZED: 21:00 METHOD: 8270 (2) QC NUMBER:288736 

R E F E RENCE ST A N D A R D S 

TEST ANALYSIS ANALYSIS DILUTION ANALYZED TRUE PERCENT DETECTION UNITS OF 
DESCRIPTION SUB-TYPE I . D. FACTOR VALUE VALUE RECOVERY LIMITS MEASURE 

Phenol SB B931011D 1 14 50 28 10 ug/L 
SBD B931011D 1 17 50 34 10 ug/L 

2-Chlorophenol SB B931011D 1 34 50 68 10 ug/L 
SBD B931011D 1 36 50 72 10 ug/L 

1,4-DichIorobenzene SB B931011D 1 32 50 64 10 ug/L 
- SBD B931011D 1 34 50 68 10 ug/L 

N-Nitrosodi-n-propylamine SB B931011D 1 39 50 78 10 ug/L 
SBD B931011D 1 39 50 78 10 ug/L 

1,2,4-Trichlorobenzene SB B931011D 1 27 50 54 10 ug/L 
SBD B931011D 1 28 50 56 10 ug/L 

4-Chloro-3-methyIphenol SB 8931011D 1 42 50 84 10 ug/L 
SBD B931011D 1 42 50 84 10 ug/L 

Acenaphthene SB B931011D 1 41 50 82 10 ug/L 
SBD B931011D 1 40 50 80 10 ug/L 

4-Nitrophenol SB B931011D 1 10 50 20 50" ug/L 
SBD B931011D 1 11 50 22 50 ug/L 

2,4-Dinitrotoluene SB B931011D 1 36 50 72 10 ug/L 
SBD B931011D 1 37 50 74 10 ug/L 

Pentachlorophenol SB B931011D 1 28 50 56 50 ug/L 
SBD B931011D 1 27 50 54 50 ug/L 

Pyrene SB B931011D 1 53 50 106 10 ug/L 
SBD B931011D 51 50 102 10 ug/L 

10703 East Bethany Drive 
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WESTERN 
ATLAS 

Core Laboratories 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

0) EPA 800/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 

(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(S) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, July 1, 1990 (40 CFR Part 136) 

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A l . 1985 

(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142) 

(10) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

(11) ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Waterd) , 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 

(13) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, November 1990 

(14) ASTM, Seotion 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels. Coal and Coke 

(15) EPA 600/2-78-054, held and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978 

(16) ASTM, Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect the 

actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 

NC >> Not Calculable Due To Value(s) Lower Than The Detection Limit. 

Analyses performed by e subcontrect laboratory are indicated on tha analytical and/or quality control reports under "Technician 

using the following codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA *AN 

Cora Laboratories • Casper, WY *CA 

Core Laboratories • Corpus Christi, TX *CC 

Cora Laboratories • Houston, TX 'HP 

Core Laboratories - Lake Charles, LA *LC 

Core Laboratories - Long Beach, CA *LB 

Other Subcontract Laboratories *XX Laboratory ID Provided Upon Request 

* The asterisk in the "Technician" data field signifies that the analysis was performed by a subcontract laboratory. 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

The analyses, opinions or jfiterpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been mace. The interpretations or contorts exewessed repw-

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any (ai.. pas. coal or 

other mineral, property, well or sand m connection with which such report is used or relied upon for any reason whatsoever. This report shall not be rerjroduced except in its entirety, without the •ntten approval of Core Laboratories. 
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HYGIENETICS/GCL 
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Da te : 

Name: L i n d a L . Benkers Core L a b o r a t o r i e s 
10703 East Bethany D r i v e 
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T i t l e : QA/QC COORDINATOR 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. Tbe irterpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas. coal or 

other mineral, property, well or sand in connection with which such report ts used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 
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WESTERN 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

ICLIENT I.D : GPM/ENRON COC #7728 
[DATE SAMPLED : 02/09/94 
JTIME SAMPLED : 08:00 
IWORK DESCRIPTION : 9402090800 

LABORATORY I.D...: 940278-0001 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : DP-2 

iTEST DESCRIPTION FINAL RESULT LIMITS/*0ILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

[Cadmium, Diss. (Cd) 

[Chromium, Diss. (Cr) 

Lead , Diss. (Pb) 

<0.005 

<0.01 

<0.05 

0.005 

0.01 

0.05 

mg/L 

mg/L 

mg/L 

6010 (2) 

6010 (2) 

6010 (2) 

02/16/94 GAG 

02/16/94 GAG 

02/16/94 GAG 

I 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:1 

The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by the client for whose exclusive and confidential use this report has been made. The rterpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oA. gas, ooa'or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Con Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

JOB NUMBER- 940278 CUSTOMER: HYGIENETICS/GCL ATTN 

LIENT I.D : GPM/ENRON COC #7728 
ATE SAMPLED : 02/09/94 
TIME SAMPLED : 08:10 
RK DESCRIPTION...: 9402090810 

LABORATORY I.D...: 940278-0002 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : DP-2 

EST DESCRIPTION 

i trate + Nitrite (as N) [F i t t . ] 

FINAL RESULT 

15.2 

LIMITS/*DILUTION 

0.5 

UNITS OF MEASURE 

mg/L (as N) 

TEST METHOD 

353.2 (1) 

DATE TECUM 

02/16/94 DME 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by ffie dient lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment ol Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ol anv o i . pas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without Ihe written approval ot Core Uboratories-
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

jJOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN 

JLIENT I.D : GPM/ENRON COC #7728 
| DATE SAMPLED : 02/09/94 
LTIME SAMPLED : 08:45 
DRK DESCRIPTION : 9402090845 

LABORATORY I.D...: 940278-0003 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

|EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TcTCHN 

§240 - VOLATILE ORGANICS *1 8240 (2) 02/10/94 JMC 

Acetone ND 100 ug/L 
1 Benzene ND 1 ug/L 
1 Bromodichloromethane ND 5 ug/L 
™ Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
1 2-Butanone ND 100 ug/L 
1 Carbon disulfide ND 5 ug/L 
| Carbon tetrachloride ND 5 ug/L 

Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 

1 2-Chloroethylvinyl ether ND 10 ug/L 
1 Chloroform ND 5 ug/L 
• Chloromethane ND 10 ug/L 

D i bromochIoromethane ND 5 ug/L 
1 1,1-Dichloroethane ND 5 ug/L 
1 1,2-0ichIoroethane ND 5 ug/L 
| 1,1-Dichloroethene ND 5 ug/L 

trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 

1 cis-1,3-Dichloropropene ND 5 ug/L 
1 trans-1,3-Dichloropropene ND 5 ug/L 

Ethylbenzene ND 5 ug/L 
2-Hexanone ND 50 ug/L 

• Methylene chloride ND 5 ug/L 
1 4-Methyl-2-pentanone ND 50 ug/L 
| Styrene ND 5 ug/L 

1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

1 Toluene ND 5 ug/L 
1 1,1,1-Trichloroethane ND 5 ug/L 

1,1,2-Trichloroethane ND 5 ug/L 
Trichloroethene ND 5 ug/L 

• Vinyl acetate ND 50 ug/L 
1 Vinyl chloride ND 10 ug/L 
1 Xylenes-total ND 5 ug/L 

1,2-Dichtoroethane-d4 104 0 % Recovery 76-114% Limit 
Toluene-d8 95 0 % Recovery 88-110% Limit 

1 4-Bromofluorobenzene 107 0 % Recovery 86-115% Limit 
1 Time Analyzed 1451 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The rterpretatons or opncrc expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the prc<Juctivity. (xoper operations, or pi^ttableness of any oH, gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without t » written approval ot Core Larxxatorxes. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

tLIENT I.D : GPM/ENRON COC #7728 
JDATE SAMPLED : 02/09/94 
I TIME SAMPLED : 08:50 
WORK DESCRIPTION...: 9402090850 

LABORATORY I.D...: 940278-0004 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

B270 - BASE/NEUTRAL/ACID ORGANICS *1 8270 (2) 02/15/94 DMJ 

Acenaphthene ND 10 ug/L 
| Acenaphthylene ND 10 ug/L 

Anthracene ND 10 ug/L 
' BenzoCa)anthracene ND 10 ug/L 

Benzo(b)fIuoranthene ND 10 ug/L 
, Benzo(k)fluoranthene ND 10 ug/L 
' BenzoCghi)perylene ND 10 ug/L 
i Benzo(a)pyrene ND 10 ug/L 

Benzyl Alcohol ND 20 ug/L 
Butyl benzyl phthalate ND 10 ug/L 

I Bis(2-chloroethoxy)methane ND 10 ug/L 
Bis(2-chloroethyl)ether ND 10 ug/L 
Bis(2-chloroisopropyl)ether ND 10 ug/L 
Bis(2-ethylhexyl)phthalate ND 10 ug/L 

. 4-Bromophenyl phenyl ether ND 10 ug/L 
I 4-Chloroaniline ND 10 ug/L 

2-Chloronaphthalene ND 10 ug/L 
4-Chlorophenyl phenyl ether ND 10 ug/L 
Chrysene ND 10 ug/L 

j Dibenzo(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
1,2-Dichlorobenzene ND 10 ug/L 
1,3-Diehlorobenzene ND 10 ug/L 

I 1,4-Dichlorobenzene ND 10 ug/L 
3,3-Dichlorobenzidine ND 20 ug/L 

I Diethyl phthalate ND 10 ug/L 
Dimethyl phthalate ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
Di-n-octyl phthalate ND 10 ug/L 
2,4-Dinitrotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 
Fluoranthene ND 10 ug/L 
Fluorene ND 10 ug/L 
HexachIorobenzene ND 10 ug/L 

I Hexachlorobutadiene ND 10 ug/L 
HexachIorocycIopentadi ene ND 10 ug/L 
HexachIoroethane ND 10 ug/L 

I IndenoO ,2,3-cd)pyrene ND 10 ug/L 
| Isophorone ND 10 ug/L 

2-Methylnaphthalene ND 10 ug/L 
Naphthalene ND 10 ug/L 

' o-Nitroaniline ND 50 ug/L 
m-Nitroanitine ND 50 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the dient for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any c*. pas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ol Core laboratories. 
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W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN 

LIENT I.D : GPM/ENRON COC #7728 
ATE SAMPLED : 02/09/94 
TIME SAMPLED : 08:50 
"RK DESCRIPTION...: 9402090850 

LABORATORY I.D...: 940278-0004 
DATE RECEIVED : 02/10/94 
TIME RECEIVED....: 10:35 
REMARKS : MW-8 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

p-NitroaniIine 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1.2.4- Trichlorobenzene 
Benzoic Acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-D i chIorophenoI 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-MethyI-4,6-dinitrophenol 
o-Cresol (2-Methylphenol) 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
PentachIorophenoI 
Phenol 
2.4.5- Trichlorophenot 
2.4.6- Trichlorophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Time Analyzed 
Date Extracted 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
59 
61 
59 
24 
32 
56 

1239 
02/11/94 

50 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
50 
10 
10 
10 
0 
0 
0 
0 
0 
0 
0 
0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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Tho^ ryses .op r ^o r i n te rp re ta t k^ j ^ r t ^ ^ ^ a ^ ^ , ^ ^ ^ ^ ^ ^ ^ ^ . 

sort the best lodgment ot Cote Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or pnjtitaWeraess « any oi . gas. cos* or 

other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without Ihe written approval of Core l^xrratories. 
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W E S T E R N 

A T L A S 
Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

LIENT I.D : GPM/ENRON COC #7728 
ATE SAMPLED : 02/09/94 

TIME SAMPLED : 08:55 
ORK DESCRIPTION : 9402090855 

LABORATORY I.D...: 940278-0005 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

EST DESCRIPTION 

ota l Petroleum Hydrocarbon ( I .R . ) 

FINAL RESULT 

<1 

LIMITS/*0ILUTION UNITS OF MEASURE 

mg/L 

TEST METHOD 

418.1 (1) 

DATE TECHN 

02/10/94 LM 

10703 East Bethany Drive 
Aurora, 03 80014 
(303 ) 751-1780 
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The analyses, Cfjnions Of interoretaions contained in Ms reprxt are basrt ^ rterpretaire a opinions excxessed repre

sent the best judgment ol Core Laboratories. Core Laboratories, however, assumes no responsibly and makes no warranty or representations, express or impfe: as to the proxSucSvity. jroper operations, or prtxaacteness ot any oil. gas. cas or 

other mmeral. property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shaU not be reproduced excear in its entraty. withtxn he written approval ol Ctx* Laboratories. 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

I JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : GPM/ENRON COC #7728 
bATE SAMPLED : 02/09/94 
I TIME SAMPLED : 09:00 

3RK DESCRIPTION...: 9402090900 

LABORATORY I.D...: 940278-0006 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Cadmium, Diss. (Cd) 

(Chromium, Diss. (Cr) 

Lead, Diss. (Pb) 

<0.005 

<0.01 

<0.05 

0.005 

0.01 

0.05 

mg/L 

mg/L 

mg/L 

6010 (2) 

6010 (2) 

6010 (2) 

02/16/94 GAG 

02/16/94 GAG 

02/16/94 GAG 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core laboratories. Core Laboratories, however, assumes no responstoiiity and makes no warranty or representations, express or implied, as to the proclivity, proper operations, or profitableness of any oil, gas, coa) or 

other mineral, property, well or sand in connection with which such report ts used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 
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• Core Laboratories 

W E S T E R N 
A T L A S 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

"LIENT I.D : GPM/ENRON COC #7728 
DATE SAMPLED : 02/09/94 
TIME SAMPLED : 09:05 
"RK DESCRIPTION...: 9402090905 

LABORATORY I.D...: 940278-0007 
DATE RECEIVED : 02/10/94 
TIME RECEIVED....: 10:35 
REMARKS : MW-8 

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

"alcium. Diss. (Ca) 

Magnesium, Diss. (Mg) 

otassium, Diss. (K) 

Sodium, Diss. (Na) 

149 

19.9 

6.2 

70 

1.0 

0.1 

0.1 

1 

mg/L 

mg/L 

mg/L 

mg/L 

6010 (2) 

6010 (2) 

7610 (2) 

6010 (2) 

02/15/94 

02/15/94 

02/16/94 

02/15/94 

GAG 

GAG 

LMT 

GAG 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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Tne analyses, opinions or interpretations contained irt this report are based upon observations and matenai supplied by the client tor whose exclusive and confidential use this report has been made. The iiMerpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the pnxiuctivity, proper operations, or profitableness of any oil. gas, coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval of Core Laboratories. 



I S M 
W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN-

LIENT 1.0 : GPM/ENRON COC #7728 
ATE SAMPLED : 02/09/94 
TIME SAMPLED : 09:10 
ORK DESCRIPTION...: 9402090910 

LABORATORY I.D...: 940278-0008 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MU-8 

TEST DESCRIPTION 

icarbonate ( F i l t . ) 

Chloride ( F i l t . ) 

u l fa te ( F i l t . ) 

FINAL RESULT 

417 

49.7 

248 

LIMITS/*DILUTI0N 

5 

0.5 

20 

UNITS OF MEASURE 

mg/L 

mg/L 

mg/L 

TEST METHOD 

2320 B (3) 

325.2 (1) 

375.2 (1) 

DATE TECHN 

02/14/94 SLS 

02/14/94 DME 

02/11/94 DME 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interrelations contained in this report are hased upon observations and material supplied by the diem lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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other mineral, property, well or sand in connection with which such report is used or relied upon lor any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ol Core Laboratories. 



I 
I 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S R E S U L T S 
02/17/94 

IJOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN 

-IENT I.D : GPM/ENRON COC #7728 
JATE SAMPLED : 02/09/94 
(TIME SAMPLED : 09:15 
3RK DESCRIPTION...: 9402090915 

LABORATORY I.D...: 940278-0009 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

TEST DESCRIPTION 

slids. Total Dissolved (TDS) 

FINAL RESULT 

951 

LIMITS/*DILUTION 

10 

UNITS OF MEASURE 

mg/L 

TEST METHOD 

160.1 (1) 

DATE TECHNl 

02/16/94 RJC 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretation coritained in this r ^ T h e ^ ^ ^ ^ „ opinions expressed repre

sent the best judgment ol Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no wananty or representations, express or implied, as to the productivity, proper operations, or profitableness ol any o i . gas. coal or 
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Core Laboratories 

QUALITY CONTROL FOOTER 

WESTERN 
ATLAS 

METHOD REFERENCES 

( t ) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 

(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, July 1, 1990 (40 CFR Part 136) 

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And fluvial Sediments, Book 5, Chapter A l , 1985 

(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142) 

(10) Standard Methods For The Examination Of Water And Wastewater, 16th Edition. 1985 

(11) ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965 

(13) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, November 1990 

(14) ASTM, Section S, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels, Coal and Coke 

(15) EPA 600/2-78-054, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978 

(16) ASTM, Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect the 

actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 

NC •» Not Calculable Due To Value(s) Lower Than The Detection Limit. 

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician 

using the following codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA * AN 

Core Laboratories - Casper, WY *CA 

Core Laboratories • Corpus ChristJ, TX *CC 

Core Laboratories • Houston, TX 'HP 

Core Laboratories - Lake Charles, LA *LC 

Core Laboratories • Long Beach, CA *LB 

Other Subcontract Laboratories *XX Laboratory ID Provided Upon Request 

* The asterisk in the "Technician" data field signifies that the analysis was performed by a subcontract laboratory. 

10703 East Bethany Drive 1 

Aurora, CO 80014 
(303)751-1780 1 

The analyses, coMons or jmrtrpretatjons contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The iriterpretatirxts or opinions expressed repre

sent the best judgment of Core Uxyxatories. Core laboratories, however, assumes no responsfcifity and makes no wananty or representations, express or implied, as to the prrxJuctivity. proper operations, or profitableness ol any ext. gas. coal or 

other mineral, property, well or sand in cortfiectjon with which such report is used or refred upon for any reason vrhatsoever. This report shall not be reproduced except in its entirety, without the wntten approval ot Core laboratories. 



W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

ELIENT I.D : GPM/ENRON COC #7728 
BATE SAMPLED : 02/09/94 

(TIME SAMPLED : 09:20 
DRK DESCRIPTION...: 9402090920 

LABORATORY I.D...: 940278-0010 
DATE RECEIVED : 02/10/94 
TIME RECEIVED : 10:35 
REMARKS : MW-8 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

iitrate + Nitrite (as N) [F i l t . ] 16.5 0.5 mg/L (as N) 353.2 (1) 02/16/94 DME 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or inteqxetations contained in this report are based upon observations and material supplied by ihe client lor whose exclusive and confidential use this report has been made. The interpretations or opinions e*3»essed repre

sent the best judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oa, gas, ccaf or 
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W E S T E R N 
A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T 
02/17/94 

R E S U L T S 

I JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN 

[LIENT I.D : GPM/ENRON COC #7292 
IDATE SAMPLED : / / 
I TIME SAMPLED : 
3RK DESCRIPTION...: TRIP BLANK 

LABORATORY I.D...: 940278-0011 
DATE RECEIVED : 02/10/94 
TIME RECEIVED....: 10:35 
REMARKS : 

(EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

0240 - VOLATILE ORGANICS *1 8240 (2) 02/10/94 JMC 

Acetone ND 100 ug/L 
i Benzene ND 1 ug/L 
[ Bromodichloromethane ND 5 ug/L 
* Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
1 2-Butanone ND 100 ug/L 
[ Carbon disulfide ND 5 ug/L 
I Carbon tetrachloride ND 5 ug/L 

Chlorobenzene ND 5 ug/L 
Chloroethane ND 10 ug/L 

1 2-Chloroethylvinyl ether ND 10 ug/L 
I Chloroform ND 5 ug/L 
* Chloromethane ND 10 ug/L 

D i bromochIoromethane ND 5 ug/L 
1 1,1-Dichloroethane ND 5 ug/L 
1 1,2-Dichloroethane ND 5 ug/L 
| 1,1-Dichloroethene ND 5 ug/L 

trans-1,2-Dichloroethene ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 

1 cis-1,3-Dichloropropene ND 5 ug/L 
1 trans-1,3-Dichloropropene ND 5 ug/L 
' Ethylbenzene ND 5 ug/L 

2-Hexanone ND 50 ug/L 
1 Methylene chloride ND 5 ug/L 
1 4-Methyl-2-pentanone ND 50 ug/L 
1 Styrene ND 5 ug/L 

1,1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

W Toluene ND 5 ug/L 
1 1,1,1-Trichloroethane ND 5 ug/L 
' 1,1,2-Trichloroethane ND 5 ug/L 

Trichloroethene ND 5 ug/L 
• Vinyl acetate ND 50 ug/L 
1 Vinyl chloride ND 10 ug/L 
1 Xytenes-total ND 5 ug/L 

1,2-Dichloroethane-d4 105 0 % Recovery 76-114% Limit 
Toluene-d8 97 0 % Recovery 88-110% Limit 

I 4-Bromofluorobenzene 105 0 % Recovery 86-115% Limit 
1 Time Analyzed 1405 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The rtefpretalions or rjpirrtons expressed repre

sent the best judgment ot Core Laboratories. Cote Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oft. gas, coal or 
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I S M 
W E S T E R N 

A T L A S 

Core Laboratories 

L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D : 
ATE SAMPLED : / 
TIME SAMPLED : : 

WORK DESCRIPTION...: METHOD BLANK 

/ 
LABORATORY I.D...: 940278-0012 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION 

240 - VOLATILE ORGANICS 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
0 i bromochIoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
1,2-0ichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
Time Analyzed 

8270 - BASE/NEUTRAL/ACID ORGANICS 

Acenaphthene 

FINAL RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

102 
98 
107 
1000 

ND 

LIMITS/*DILUTION 

*1 

100 
1 
5 
5 
10 
100 
5 
5 
5 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
50 
5 
50 
5 
5 
5 
5 
5 
5 
5 
50 
10 
5 
0 
0 
0 
0 

*1 

10 

UNITS OF MEASURE 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% Recovery 
% Recovery 
% Recovery 

ug/L 

TEST METHOD 

8240 (2) 

76-114% Limit 
88-110% Limit 
86-115% Limit 

8270 (2) 

DATE TECHN 

02/10/94 JMC 

02/15/94 DMJ 

10703 East Bethany Drive 
Aurora, CO 80014 
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1 
I 
I 

WESTERN 
A T L A S 

Core Laboratories 

L A B O R A T O R Y TESTS R E S U L T S 
02/17/94 

JJOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

CLIENT I.D LABORATORY I.D...: 940278-0012 
1)ATE SAMPLED : / / DATE RECEIVED • / / 
ITIME SAMPLED : TIME RECEIVED • : 
WORK DESCRIPTION...: METHOD BLANK 

JTEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

1 Acenaphthylene ND 10 ug/L 
¥ Anthracene ND 10 ug/L 
1 Benzo(a)anthracene ND 10 ug/L 
JL Benzo(b)fluoranthene ND 10 ug/L 
1 Benzo(k)fluoranthene ND 10 ug/L 
1 Benzo(ghi)perylene ND 10 ug/L 
i ' Benzo(a)pyrene ND 10 ug/L 
I Benzyl Alcohol ND 20 ug/L 
w Butyl benzyl phthalate ND 10 ug/L 
1 Bis(2-chloroethoxy)methane ND 10 ug/L 
P Bis(2-chloroethyl)ether ND 10 ug/L 
1 Bis(2-chloroisopropyl)ether ND 10 ug/L 
L Bis(2-ethylhexyl)phthalate ND 10 ug/L 
1 4-Bromophenyl phenyl ether ND 10 ug/L 
1 4-Chloroaniline ND 10 ug/L 
J 2-Chloronaphthalene ND 10 ug/L 
I 4-Chlorophenyl phenyl ether ND 10 ug/L 
1' Chrysene ND 10 ug/L 
1 Dibenzo(a,h)anthracene ND 10 ug/L 
T Dibenzofuran ND 10 ug/L 
J 1,2-Dichlorobenzene ND 10 ug/L 
L 1,3-Dichlorobenzene ND 10 ug/L 
1 1,4-DichIorobenzene ND 10 ug/L 
W 3,3-Dichlorobenzidine ND 20 ug/L 
j Diethyl phthalate ND 10 ug/L 
! Dimethyl phthalate ND 10 ug/L 
m Di-n-butyl phthalate ND 10 ug/L 
1 Di-n-octyl phthalate ND 10 ug/L 
F 2,4-Dinitrotoluene ND 10 ug/L 
I 2,6-Dinitrotoluene ND 10 ug/L 
U Fluoranthene ND 10 ug/L 
1 Fluorene ND 10 ug/L 
1 Hexachlorobenzene ND 10 ug/L 
I Hexachlorobutadiene ND 10 ug/L 
1 Hexachlorocyclopentadiene ND 10 ug/L 
1/ Hexachloroethane ND 10 ug/L 
1 IndenoO ,2,3-cd)pyrene ND 10 ug/L 
T Isophorone ND 10 ug/L 
I 2-Methylnaphthalene ND 10 ug/L 
L Naphthalene ND 10 ug/L 
I o-NitroaniIine ND 50 ug/L 
1 m-NitroaniIine ND 50 ug/L 
1 p-NitroaniIine ND 50 ug/L 
L Nitrobenzene ND 10 ug/L 
1 N-Nitrosodi-n-propylamine ND 10 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained in this report are based upon observations and matenai supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or orwions expressed repre
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W E S T E R N 
A T L A S 

Core Laboratories 

f L A B O R A T O R Y T E S T S 
02/17/94 

R E S U L T S 

JOB NUMBER: 940278 

•LIENT I.D 
[DATE SAMPLED : 
IT I ME SAMPLED : 
lORK DESCRIPTION...: 

CUSTOMER: HYGIENETICS/GCL ATTN: 

/ / 

METHOD BLANK 

LABORATORY I.D...: 940278-0012 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

.EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

N-N i t rosodiphenyIami ne ND 10 ug/L 
Phenanthrene ND 10 ug/L 
Pyrene ND 10 ug/L 
1,2,4-Trichlorobenzene ND 10 ug/L 
Benzoic Acid ND 50 ug/L 

' 4-Chloro-3-methylphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dinitrophenol ND 50 ug/L 
2-Methyl-4,6-dinitrophenol ND 50 ug/L 
o-Cresol (2-Methylphenol) ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND 50 ug/L 
Pentachlorophenol ND 50 ug/L 

h Phenol ND 10 ug/L 
2,4,5-Trichlorophenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
Nitrobenzene-d5 58 0 % Recovery 35-114% Limit 
2-Fluorobiphenyl 52 0 % Recovery 43-116% Limit 
4-Terphenyl-d14 61 0 % Recovery 33-141% Limit 

/ Phenol-d6 23 0 % Recovery 10-94% Limit 
- 2-Fluorophenol 32 0 % Recovery 21-100% Limit 

2,4,6-Tribromophenol 46 0 % Recovery 10-123% Limit 
i Time Analyzed 1127 0 
[' Date Extracted 

I* 

02/11/94 0 

f 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose" exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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r WESTERN 
A T L A S 

Core Laboratories 

f 
L A B O R A T O R Y T E S T S R E S U L T S 

02/17/94 

JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

•CLIENT I.D : 
JDATE SAMPLED : / / 
TIME SAMPLED : : 
luORK DESCRIPTION...: BLANK SPIKE 

LABORATORY I .D . . . : 940278-0013 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

I TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

|Semi-Volat i le Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

68 
74 
89 
24 
39 
69 

02/11/94 
2100 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

02/15/94 DMJ 

10703 East Bethany Drive 
Aurora, CO 80014 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre
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i 
I W E S T E R N 

A T L A S 
Core Laboratories 

L A B O R A T O R Y 

[JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL 

:LIENT I.D : 
5ATE SAMPLED : / / 
|TIME SAMPLED : : 
tWORK DESCRIPTION...: BLANK SPIKE DUPLICATE 

T E S T S 
02/17/94 

R E S U L T S 

ATTN: 

LABORATORY I.D...: 940278-0014 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION 

Semi-Volatile Organic - Surrogates 

Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Date Extracted 
Time Analyzed 

FINAL RESULT 

75 
79 
96 
29 
46 
73 

02/11/94 
0855 

LIMITS/*DILUTION UNITS OF MEASURE 

% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 
% Recovery 

TEST METHOD 

8270(2)/625(6) 

35-114% Limit 
43-116% Limit 
33-141% Limit 
10-94% Limit 
21-100% Limit 
10-123% Limit 

DATE TECHN: 

02/16/94 DMJ 

I 
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The analyses, opinions or interpretations contained in Ihis report are based upon observations and malerial supplied by the client lor whose exclusive and confidential use this report has been made. The imerpretabons or opinions expressed repre
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ANALYSIS DUPLICATES REFERENCE STANDARDS 

(
"̂ ANALYSIS 

TYPE 

PARAMETER' 

REPORTING 

. n i /IUV 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
IVALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

| TRUE 
IVALUE 

PERCENT 
RECOVERY 

MATRIX SPIKES 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

ARAMETER:Totat Petroleum Hydrocarbon (I.R.) 
REPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:02/10/94 13:30 
METHOD REFERENCE :418.1 (1) 

QC BATCH NUMBER,288477 
TECHNICIANS 

ICB 
MB 
CCB 
ICV/LCS 
CCV'"" 

SO 
940210 
SO 
940114 
S50 

<1 
<1 
<1 
43 
51 

46 
50 

93 
102 

j>ARAMETER:Sulfate ( F i l t . ) 
(REPORTING LIMIT/DF: 10 UNITS:mg/L 

DATE/TIME ANALYZED:02/11/94 14:00 
METHOD REFERENCE :375.2 (1) 

BLANK ICB 940211 <10 
BLANK CCB 940211 <10 
[BLANK CCB 940211 <10 
STANDARD ICV/LCS G930413B 51 
STANDARD CCV S160 158 
[STANDARD CCV S160 159 
SPIKE MS 940173-34 175 
SPIKE MS 940196-15 78 
DUPLICATE MD 940173-34 129 134 4 
DUPLICATE MD 940196-15 34 29 

5 

QC BATCH NUMBER:288522 
TECHNICIAN:DME 

50 
160 
160 

102 
99 
99 

129 
34 

[PARAMETER:Chioride ( F i l t . ) 
"REPORTING LIMIT/DF: 0.5 UNITS:mg/L 

50 
50 

92 
88 

DATE/TIME ANALYZED:02/14/94 11:00 
METHOD REFERENCE :325.2 (1) 

QC BATCH NUMBER:288604 
TECHNICIAN:DME 

BLANK ICB 940214 <0 5 
8JLANK CCB 940214 <0 5 
BLANK CCB 940214 <0 5 
BLANK CCB 940214 <0 5 
STANDARD ICV/LCS G931229C 52 6 
STANDARD CCV S160 158 
[STANDARD CCV S160 158 
STANDARD CCV S160 158 
SPIKE MS 940196-15 78 0 
(SPIKE MS 940173-20 68 2 
BP IKE MS 940173-27 66 4 
DUPLICATE MD 940196-15 28 3 28.1 
DUPLICATE MD 940173-20 15 7 16.1 
JHJPL ICATE MD 940173-27 18 4 17.4 

50.0 
160 
160 
160 

105 
99 
99 
99 

27.3 
15.8 
18.4 

50.0 
50.0 
50.0 

101 
105 
96 

PARAMETER:Bicarbonate ( F i l t . ) 
jREPORTING LIMIT/DF: 5 UNITS:mg/L 

DATE/TIME ANALYZED:02/14/94 10:10 
METHOD REFERENCE :2320 B (3) 

QC BATCH NUMBER:288659 
TECHNICIAN:SLS 

BLANK MB 940214 <5 I 
DUPLICATE MD 940297-17 941 942 0 
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JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

1 ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I .D. VALUE (A) VALUE (B) ( |A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

lARAMETERrCatcium, Diss. (Ca) 
lEPORTING LIMIT/DF: 1.0 UNITS:mg/L 

DATE/TIME ANALYZED:02/l5/94 
METHOD REFERENCE :6010 <2) 

22:49 QC BATCH MUMBER:288716 
TECHNICIAN: GAG 

BLANK 
LANK 

ILANK 
SLANK 

1 BLANK 
LANK 

ITANDARD 
ITANDARD 

(STANDARD 
STANDARD 
TANDARD 

|TANDARD 
•STANDARD 
ISTANDARD 
STANDARD 
jjTANDARD 
IP IKE 
JSPIKE 
DUPLICATE 
ItIPL ICATE 
lUPLICATE 
DUPLICATE 

ICB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
ICV 
CCV 
ISA 
I SB 
CCV 
CCV 
ISA 
I SB 
CCV 
PDS 
PDS 
MD 
MD 
MD 
MD 

1228R 
1228R 
1228R 
1228R 
0215J 
0215J 
0207H 
1020E 
0207H 
0110A 
0111K 
0207H 
0207H 
0110A 
011 IK 
0207H 

940284-003 
940278-001 
932491-037 
940148-020 
940284-002 
940278-006 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

260 
203 
265 
489 
476 
269 
263 
481 
477 
268 
204 
233 
31.5 
21.8 

236 
168 

31.6 
22.6 

236 
168 

250 104 
200 101 
250 106 
500 98 
500 95 
250 108 
250 105 
500 96 
500 95 
250 107 

156 
187 

50.0 
50.0 

96 
92 

PARAMETER:Cadmium, Diss. (Cd) 
:PORTING LIMIT/DF: 0.005 UNITS:mg/L 

DATE/TIME ANALYZED:02/16/94 
METHOD REFERENCE :6010 (2) 

00:22 QC BATCH NUMBER:288717 
TECHNICIAN:GAG 

BLANK ICB 1228R <0 005 
BLANK CCB 1228R <0 005 
ILANK CCB 1228R <0 005 
|LANK CCB 1228R <0 005 
BLANK CCB 0215J <0 005 
BLANK CCB 0215J <0 005 
STANDARD CCV 0125D 2 43 
ITANDARD ICV 0820E 2 04 
ITANDARD CCV 0125D 2 49 
STANDARD ISB 0111K 0 819 
STANDARD CCV 0125D 2 47 
ITANDARD CCV 0125D 2 47 
ITANDARD ISB 0111K 0 810 
STANDARD CCV 0125D 2 .49 
SPIKE PDS 940284-003 0 .884 

•f IKE PDS 932491-040 1 .00 
IPIKE PDS 940148-021 1 .04 
|PIKE PDS 940278-001 0 .896 
DUPLICATE MD 940284-002 <0 .005 
BUPLICATE MD 940278-006 <0 .005 

<0.005 
<0.005 

NC 
NC 

2 50 97 
2 00 102 
2 50 100 
1 00 82 
2 50 99 
2 50 99 
1 00 81 
2 50 100 

O.005 
<0.005 
<0.005 
<0.005 

1.00 
1.00 
1.00 
1.00 

88 
100 
104 
90 
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JOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

[. , ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 

" K 

ANALYSIS 
SUB-TYPE 

ANALYSIS [ANALYZED 
I.D. VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER: Car. 
REPORTING IU 

imium. Diss. (Cd) DATE/TIME ANALYZED:02/16/94 00:22 
1IT/DF: 0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

QC BATCH NW 
TEC( 

1BER:288717 
iNICIAN:GAG 

[DUPLICATE 
DUPLICATE 

MD 
MD 

932491-037 <0.005 
940148-020 <0.005 

<0.005 
<0.005 

NC 
NC 

JPARAMETER:Chromium, Diss. (Cr) 
R̂EPORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME ANALYZED:02/16/94 00:22 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:288718J 
TECHNICIAN:GAGI 

BLANK ICB 1228R <0 01 
IB LANK CCB 1228R <0 01 
BLANK CCB 1228R <0 01 
BLANK CCB 1228R <0 01 
BLANK CCB 0215J <0 01 
BLANK CCB 0215J <0 01 
STANDARD CCV 0125D 2 56 
STANDARD ICV 0820E 2 09 
STANDARD CCV 0125D 2 60 
STANDARD ISB 0111K 0 42 
[STANDARD CCV 0125D 2 62 
STANDARD CCV 0125D 2 63 
STANDARD ISB 0111K 0 42 
STANDARD CCV 0125D 2 61 
^PIKE PDS 940284 003 0 90 
SPIKE PDS 932491 040 0 99 
SPIKE PDS 940148 021 1 02 
SPIKE PDS 940278 001 0 91 
DUPLICATE MD 940284 002 <0 01 <0 01 
DUPLICATE MD 940278 •006 <0 01 <0 01 
DUPLICATE MD 932491 037 <0 01 <0 01 
.DUPLICATE MD 940148 020 <0 01 <0 01 

NC 
NC 
NC 
NC 

2.50 102 
2.00 104 
2.50 104 
0.50 84 
2.50 105 
2.50 105 
0.50 84 
2.50 104 

IPARAMETER:Magnesium, Diss. (Mg) 
fREPORTING LIMIT/DF: 0.1 UNITS:mg/L 

<0.01 
0.02 

<0.01 
<0.01 

1.00 
1.00 
1.00 
1.00 

90 
97 
102 
91 

DATE/TIME ANALYZED:02/15/94 
METHOD REFERENCE :6010 (2) 

22:49 QC BATCH NUMBER:288721 
TECHN1CIAN:GAG 

3LANK 
•BLANK 
IBLANK 
(BLANK 
3LANK 
IBLANK 
STANDARD 
jSTANDARD 
JSTANDARD 
•STANDARD 
•STANDARD 
(STANDARD 
fsPIKE 
I SPIKE 

ICB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
ICV 
CCV 
CCV 
CCV 
CCV 
POS 
PDS 

1228R 
1228R 
1228R 
1228R 
0215J 
0215J 
0125D 
E1020 
0125D 
0125D 
0125D 
0125D 
940278-001 
940284-003 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
25.0 
19.8 
25.5 
25.6 
25.6 
25.6 
70.4 
80.6 

25.0 
20.0 
25.0 
25.0 
25.0 
25.0 

100 
99 
102 
102 
102 
102 

19.3 
29.9 

50.0 
50.0 

102 
101 
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ANALYSIS 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

DUPLICATES REFERENCE STANDARDS 

ANALYSIS 
I.D. IANALYZED 

VALUE (A) IDUPLICATE VALUE <B) 
RPD or 
(|A-B|) 

TRUE 
IVALUE 

PERCENT 
RECOVERY 

MATRIX SPIKES 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PARAMETER.Magnesium, Diss. (Mg) 
lEPORTlNG LIMIT/DF: 0.1 UNITS:mg/L 

PERCENT 
RECOVERY 

DATE/TIME ANALYZED:02/15/94 22:49 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER.-288721 
TECHNICIAN:GAG 

fiUPLICATE 
PLICATE 

UPLICATE 
UPLICATE 

MD 
MD 
MD 
MD 

932491-037 
940148-020 
940284-002 
940278-006 

1.2 
6.6 

20.6 
22.8 

1.2 
6.6 

20.7 
22.8 

IARAMETER:Sodium, Diss. 
lEPORTING LIMIT/DF: 1 

(Na) 
UNITS:mg/L 

DATE/TIME ANALYZED:02/15/94 22:49 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:288722 
TECHNICIAN:GAG 

BLANK 
LANK 
ANK 
ANK 

(.'LANK 
BLANK 
ITANDARD 
TANDARD 
JANDARD 
STANDARD 
TANDARD 
ANDARD 
KE 
KE 

DUPLICATE 
UPLICATE 

LSTAK 

•Pm 
"PI* 
DUI 

I*1 

ICB 1228R <1 
CCB 1228R <1 
CCB 1228R <1 
CCB 1228R <1 
CCB 0215J <1 
CCB 0215J <1 
CCV 0125D 49 50 98 
ICV E1020 20 20 100 
CCV 0125D 49 50 98 
CCV 0125D 49 50 98 
CCV 0125D 49 50 98 
CCV 0125D 49 50 98 
PDS 940284-003 345 302 50 86 
PDS 940278-001 97 52 50 90 
MD 940148-020 24 25 4 

90 

MD 940278-006 93 93 0 

ARAMETER:Lead, Diss. (Pb) 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:02/16/94 
METHOD REFERENCE :6010 (2) 

00:22 QC BATCH NUMBER:288724 
TECHNICIAN:GAG 

BLANK •LANK 
BLANK 
(BLANK 
ki-ANK 

; ILANK 
ITANDARD 
[STANDARD •STANDARD 
ITANDARD 
ITANDARD 
pTANDARD 
[STANDARD 
•TANDARD •PIKE 
PPIKE 
{SPIKE 
SPIKE 

ICB 1228R <0.05 
CCB 1228R <0.05 
CCB 1228R <0.05 
CCB 1228R <0.05 
CCB 0215J <0.05 
CCB 0215J <0.05 
CCV 0125D 2.45 2.50 98 
ICV 0820E 2.06 2.00 103 
CCV 0125D 2.52 2.50 101 
ISB 0111K 0.98 1.00 98 
CCV 0125D 2.49 2.50 100 
CCV 0125D 2.52 2.50 101 
ISB 0111K 0.86 1.00 86 
CCV 0125D 2.52 2.50 101 
PDS 940284-003 0.87 <0 05 1.00 87 
PDS 932491-040 0.98 <0 05 1.00 98 
PDS 940148-021 0.99 <0 05 1.00 99 
PDS 940278-001 0.89 <0 05 1.00 89 
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iJOB NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

ANALYSIS 

{•ANALYSIS 
TYPE 

ANALYSIS 
SU8-TYPE 

ANALYSIS 
I.D. IANALYZED VALUE (A) 

DUPLICATES 

DUPLICATE 
VALUE (B) 

REFERENCE STANDARDS 

RPD or 
< | A-B | > ITRUE VALUE 

PERCENT 
RECOVERY 

PARAMETER:Lead, Diss. (Pb) 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L 

MATRIX SPIKES 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

DATE/TIME ANALYZED:02/16/94 00:22 
METHOD REFERENCE :601G (2) 

PERCENT 
RECOVERY 

QC BATCH NUMBER:288724 
TECHNICIAN:GAG 

DUPLICATE MD 940284-002 <0.05 <0 05 NC 
[DUPLICATE MD 940278-006 <0.05 <0 05 NC 
ibuPL ICATE MD 932491-037 <0.05 <0 05 NC 
DUPLICATE MD 940148-020 <0.05 <0 05 NC 

(PARAMETER:Potassium, Diss. (K) 
REPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TJME ANALYZED:02/16/94 
METHOD REFERENCE :7610 (2) 

14 00 QC BATCH NUMBER:288758 
TECHNICIAN:LMT 

BLANK ICB 02164 <0.1 
BLANK MB MWMP <0.1 
kLANK CCB 02164 <0.1 
BLANK CCB 02164 <0.1 
STANDARD ICV 0426A 1.8 2.0 90 
STANDARD CCV 0216C 2.6 2.5 104 
STANDARD CCV 0216C 2.6 2.5 104 
BP IKE PDS 940173-023 6.9 4 9 2.5 80 
PPIKE PDS 940279-003 3.7 1 2 2.5 100 
DUPLICATE MD 940173-026 6.1 6.0 2 

100 

DUPLICATE MD 940278-007 6.2 6.1 2 

PARAMETER:Nitrate + N i t r i t e (as N) [ F i l t . ] DATE/TIME ANALYZED:02/16/94 07:50 QC BATCH NW 1BER:288816 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L (as N) METHOD REFERENCE :353.2 (1) TECHNICIAN:DME 

3 LANK ICB 940216 <0.05 
BLANK CCB 940216 <0.05 
STANDARD ICV/LCS G931013B 1.00 1.00 100 
STANDARD CCV S3.00 2.97 3.00 99 
SPIKE MS 940298-1 1.06 0 08 1.00 98 
bUPLICATE MD 940298-1 0.08 0.08 0.00 

PARAMETER:So I ids, Total Dissolved (TDS) 
[REPORTING LIMIT/DF: 10 UNITS:mg/L 

DATE/TIME ANALYZED:02/16/94 06:30 
METHOD REFERENCE :160.1 (1) 

QC BATCH NUMBER:288847 
TECHNICIAN:RJC 

5LANK 
STANDARD 
(DUPLICATE 

MB 
LCS 
MD 

940216 
G931110D 
940278-9 

<10 
512 
951 959 

500 102 
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!50B NUMBER: 940278 CUSTOMER: HYGIENETICS/GCL ATTN: 

INA SPIKED ANALYSIS-WATER DATE ANALYZED: 02/15/94 TIME ANALYZED: 21:00 METHOD: 8270 (2) QC NUMBER:288736 

R E F E RENCE STANDARDS 

EST 
DESCRIPTION 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I . D. 

DILUTION 
FACTOR 

ANALYZED 
VALUE 

TRUE 
VALUE 

PERCENT 
RECOVERY 

DETECTION 
LIMITS 

UNITS OF 
MEASURE 

•thenol 

IR-Chlorophenol 

•£f, 4-D i ch I orobenzene 

-Ni trosodi-n-propylamine 

|1,2,4-Trichlorobenzene 

-Chloro-3-methyI phenol 

[Acenaphthene 

-Nitrophenol 

,4-Dinitrotoluene 

• e n t ach I oropheno I 

IPyrene 

SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 

1 

B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 
B931011D 

14 
17 
34 
36 
32 
34 
39 
39 
27 
28 
42 
42 
41 
40 
10 
11 
36 
37 
28 
27 
53 
51 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

28 
34 
68 
72 
64 
68 
78 
78 
54 
56 
84 
84 
82 
80 
20 
22 
72 
74 
56 
54 

106 
102 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

50 
50 
10 
10 
50 
50 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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SHALLOW SUBSURFACE INVESTIGATION 
AT HOBBS GAS TREATING PLANT 

LEA COUNTY, NEW MEXICO 

Summary 

During August, September and October 1991, METRIC Corporation 

assisted Transwestern Pipeline Company, in conducting s o i l 

borings and assessment of the presence of organic constituents at 

the Hobbs Gas Treating Plant. Borehole samplings were conducted 

at the Buffalo Wallow Ponding Area, Burn Pit 1, Burn Pit 2, Pig 

Receiver, Caustic Pit (Pit 3), Sulfur Plant, North and South Lube 

Oil Tanks and the Lean Oil Tank. Three monitor wells were 

installed to sample the shallow groundwater that occurs in the 

area. BTEX constituents in s o i l borings were detected only in 

BH-18 located in the center of Burn Pit 1. TRPH levels were found 

to be over 100 mg/kg at the Burn Pit 1 and 2 sites and also at 

the Sulfur Plant s i t e . TCLP-0 and-F series analyses were below 

detection limits for a l l the samples. TCLP-M for metals produced 

hits at a l l the s i t e s . Groundwater sample analyses indicated 

hits for BTEX and nine metals. Purgeable halocarbons were below 

detection limits for a l l the groundwater samples. 



SHALLOW SUBSURFACE INVESTIGATION 
AT HOBBS GAS TREATING PLANT 

LEA COUNTY, NEW MEXICO 

Introduction 

During August, September and October 1991, METRIC Corporation 

assisted Transwestern Pipeline Company, operator f o r the Hobbs 

Gas Treating Plant, i n conducting s o i l borings and assessment of 

the presence of organic constituents. Results of t h i s subsurface 

i n v e s t i g a t i o n are presented i n t h i s report. 

The gas t r e a t i n g plant i s located approximately 6 miles west of 

Hobbs, New Mexico. I n i t i a l l y , six s i t e s at the plant were 

considered f o r evaluation with three additional s i t e s added a f t e r 

the p r o j e c t was underway. The i n i t i a l s i t e s were as follows: 

Buffalo Wallow Ponding Area, 

Burn P i t 1, 

Burn P i t 2, 

Pig Receiver, 

Caustic P i t , 

Sulfur Plant. 

The a d d i t i o n a l s i t e s were as follows: 

North Lube O i l Tank, 

South Lube O i l Tank, 

Lean O i l Tank. 

These s i t e s are regulated under the environmental j u r i s d i c t i o n of 

the O i l Conservation Division f o r the State of New Mexico and as 

such are exempt from hazardous waste regulations under the 

Resource Conservation and Recovery Act (RCRA) S u b t i t l e C. 

Twenty-two boreholes were developed on the plant property at the 

nine i n v e s t i g a t i o n s i t e s (BH-1 to 22). One additional borehole 
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was d r i l l e d (BH-23), for the purpose of installing a ground water 

monitoring well for a s o i l landfarm but was unsuccessful due to a 

suspected hard rock layer in the area. Borehole locations are 

indicated on PLATE 1. 

Borehole Sampling and Analytical Field Screening 

Borehole d r i l l i n g at the Hobbs Plant was provided for the 

investigation by METRIC Corporation using a CME-55 auger d r i l l i n g 

r i g equipped with 3 1/4-inch hollow stem augers and a CME 

continuous sampling system. Augers and continuous samplers were 

steam cleaned to eliminate contamination within a borehole and 

potential cross contamination among boreholes. 

Dril l i n g was generally conducted to rig refusal at a hard caliche 

layer, or to the water table. Soil cores withdrawn using the 

continuous sampler were scanned with a portable organic vapor 

analyzer (OVA), also called a flame ionization detector, in order 

to guide sample selection. I f OVA readings indicated the 

presence of organic compounds in the s o i l core, a lab sample was 

taken at the point of highest reading. At the lube o i l tank 

boreholes (BH-16, BH-17, and BH-18), no samples were taken at the 

request of District Office personnel. OVA readings only were 

taken. Lab samples were also collected i f s o i l cores were 

discolored. Samples were collected in 8 oz. j a r s , placed on ice, 

and accompanied with a properly completed chain of custody form 

and shipped by Federal Express overnight delivery to Assaigai 

Laboratories in Albuquerque, New Mexico. Analyses for benzene, 

toluene, ethylbenzene and xylene (BTEX) (EPA 602/8020), total 

recoverable petroleum hydrocarbons (TRPH) (EPA 418.1), toxicity 

characteristic leaching procedure TCLP-F series, TCLP-0 series 

and TCLP-M series were performed on a l l the collected samples 

except sample BH-1 8.8-9.2. Total recoverable petroleum 

hydrocarbons was the only analysis performed on this sample as 
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well as the sulfur plant. The Lube Oil Tanks and the Lean Oil 

Tank s o i l cores were only scanned with the OVA. No laboratory 

analyses were performed at these sit e s . In addition to the above 

analyses s o i l pH was run on selected samples. Borehole sample 

logs are provided in 

APPENDIX A. 

Boreholes were plugged using a 2% bentonite/cement mixture or 

redi-mix concrete. The plugging material was poured slowly into 

the boreholes from the top. 

The occurrence of shallow groundwater prompted the installation 

of three monitor wells in boreholes BH-2, BH-4 and BH-5. They 

are labeled MW-1, MW-2 and MW-3, respectively (see PLATE-1). 

Construction diagrams are provided in APPENDIX B. Each monitor 

well was bailed to remove at least fifteen casing volumes then 

sampled. A l l samples were shipped to Assaigai Laboratories in 

Albuquerque, New Mexico to be analyzed for selected purgeable 

aromatics (EPA 602), selected purgeable halocarbons (EPA 601), 

total aluminum (EPA 202), total barium (EPA 208), total calcium 

(EPA 215.1), total chromium (EPA 218), total copper (EPA 220), 

total iron (EPA 236), total lead (EPA 239), total lithium (EPA 

200), total magnesium (EPA 242.1), total manganese (EPA 243), 

total potassium (EPA 258.1), total sodium (EPA 273.1), total 

strontium (EPA 200) and total zinc (EPA 289). 

Analytical Results 

The analyses performed for the s o i l sampling at the Hobbs Plant, 

are presented in TABLES 1 for BTEX and TRPH, TABLE 2 for TCLP-M, 

TABLE 3 for TCLP-O, and TABLE 4 for TCLP-F. Laboratory reports 

are provided in APPENDIX C. 
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TABLE 1 

SUMMARY OF ANALYTICAL RESULTS FOR BTEX 
AND TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 

PARAMETER (MG/KG) 

418.1 

BOREHOLE 
NUMBER SAMPLE DEPTH BENZENE TOLUENE 

ETHYL 
BENZENE XYLENES TRPH 

BU BH-1 8.8 
15.0 
19.9 
30.0 
36.5 
45.3 

9.2 
15.5 
20.2 
30.3 
36.7 
45.5 

NA 
BDL 
BDL 
BDL 
BDL 
BDL 

NA 
BDL 
BDL 
BDL 
BDL 
BDL 

NA 
BDL 
BOL 
BDL 
BDL 
BDL 

NA 
BDL 
BDL 
BDL 
BDL 
BDL 

40 
BDL 
28 

BDL 
BDL 
BDL 

BW BH-2 0.0 
15.0 
30.0 
40.1 
51.2 

1.2 
15.3 
30.3 
40.4 
51.4 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BU BH-3 2.0 
10.5 
30.0 
45.0 

2.5 
10.7 
30.3 
45.3 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
24 
36 
20 

BU BH-4 29.0 
37.9 

29.3 
38.2 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

28 
20 

PR BH-5 0.0 - 2.0 BDL BDL BDL BDL 

PIT 1 BH-6 0.0 
18.9 
33.0 
46.0 

2.2 
19.5 
33.5 
46.3 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

68 
BDL 
1300 
BDL 

PIT 2 BH-7 0.0 
11.4 

2.4 
11.6 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

6200 
BDL 

BU BH-8 21.4 - 21.7 BDL BDL BDL BDL BDL 

BU BH-9 22.7 
44.2 

23.4 
44.5 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

8 
BDL 

BU BH-10 19.6 - 19.9 BDL BDL BDL BDL BDL 
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TABLE 1 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR BTEX 
AND TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 

PARAMETER (MG/KG) 

418.1 

BOREHOLE ETHYL 
NUMBER SAMPLE DEPTH BENZENE TOLUENE BENZENE XYLENES TRPH 

BW BH-11 45.2 - 45.4 BDL BDL BDL BDL BDL 

BW BH-12 44.2 - 44.4 BDL BDL BDL BDL BDL 

CP BH-13 9.4 - 9.6 
15.3 - 15.5 
35.0 - 35.2 
46.6 - 47.1 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

SP BH-14 1.2 - 2.1 BDL BDL BDL BDL 2400 

SP BH-15 0.0 
5.7 
17.4 
25.3 
51.5 
56.2 

2.1 
5.9 
17.6 
25.4 
51.7 
56.9 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

120 
BDL 
BDL 
BDL 
BDL 
BDL 

PIT 1 BH-18 6.1 - 6.3 
24.6 - 24.8 
35.3 - 35.5 
48.0 - 48.2 

61.00 
0.65 
BDL 
0.69 

160.00 
5.50 
BDL 
1.60 

130.00 
15.00 
0.19 
11.00 

370.00 
36.00 

0.67 
35.00 

2,000 
4,200 
880 

10,000 

PIT 1 BH-20 1.0 - 1.3 
26.2 - 26.5 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

PIT 1 BH-21 3.8 - 4.3 
18.6 - 19.0 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

190 
BDL 

PIT 1 BH-22 3.9 - 4.3 
29.0 - 29.6 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

NOTE: BW - BUFFALO WALLOW 
BDL - BELOW DETECTION LEVELS 
PR - PIG RECEIVER 
CP - CAUSTIC PIT 
SP - SULFUR PLANT 
NA - NOT ANALYZED 
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TABLE 2 

SUMMARY OF ANALYTICAL RESULTS FOR TCLP-M FOR METALS 

PARAMETER (MG/KG) 

BOREHOLE ARSENIC BARIUM CADMIUM CHROMIUM LEAD MERCURY SELENIUM SILVER 
NUMBER SAMPLE DEPTH 

BU BH-1 8.8 9.2 NA NA NA NA BDL NA BDL NA 
15.0 - 15.5 BDL BDL 0.024 0.04 BDL 0.0003 BDL 0.012 
19.9 - 20.2 BDL BDL 0.007 BDL BDL 0.0003 BDL BDL 
30.0 - 30.3 BDL BDL 0.01 BDL BDL 0.0003 BDL BDL 
36.5 - 36.7 BDL BDL 0.024 0.04 BDL 0.0003 BDL BDL 
45.3 - 45.5 BDL BDL 0.013 BDL BDL 0.0004 BDL BDL 

BU BH-2 0.0 _ 1.2 BDL BDL 0.023 0.05 BDL 0.0004 BDL BDL 
15.0 - 15.3 BDL BDL 0.024 0.04 BDL 0.0003 BDL BDL 
30.0 - 30.3 BDL BDL 0.024 0.03 BDL 0.0004 BDL 0.031 
40.1 - 40.4 0.014 BDL 0.024 0.03 BDL 0.0003 BDL 0.012 
51.2 - 51.4 0.006 BDL 0.019 0.04 BDL 0.0003 BOL BOL 

BU BH-3 2.0 - 2.5 0.008 0.63 0.010 0.02 BDL 0.0003 BDL BDL 
10.5 - 10.7 BDL BDL 0.030 0.04 BDL 0.0002 BDL BDL 
30.0 - 30.3 BDL BDL 0.020 0.03 BDL 0.0003 BDL 0.012 
45.0 * 45.3 0.012 BDL 0.012 BDL BDL 0.0003 BDL BDL 

BU BH-4 29.0 _ 29.3 BDL BDL 0.010 BDL BDL 0.0002 BDL BDL 
37.9 38.2 BDL BDL 0.025 0.04 BDL 0.0002 BDL 0.012 

PR BH-5 0.0 - 2.0 0.016 BDL BDL BDL BDL 0.0005 BDL BDL 

PIT 1 BH-6 0.0 _ 2.2 0.005 BDL BDL BDL BDL BDL BDL BDL 
18.9 - 19.5 BDL BDL BDL BDL BDL BDL BDL BDL 
33.0 - 33.5 BDL BDL BDL BDL 0.0002 BDL BDL BDL 
46.0 46.3 0.005 BDL BDL BDL 0.0002 BDL BDL BDL 

PIT 2 BH-7 0.0 2.4 BDL BDL BDL 0.05 0.0003 BDL BDL BDL 
11.4 11.6 0.013 BDL BDL BDL 0.0003 BDL BDL BDL 

BU BH-8 21.4 - 21.7 BDL BDL BDL BDL 0.0003 BDL BDL BDL 

BU BH-9 22.7 23.4 BDL BDL BDL 0.00 BDL BDL BDL BDL 
44.2 44.5 0.007 BDL BDL 0.03 BDL 0.019 BDL BDL 

BU BH-10 19.6 - 19.9 0.007 BDL BDL BDL 0.0002 BDL BDL BDL 
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TABLE 2 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR TCLP-M FOR METALS 

PARAMETER (MG/KG) 

BOREHOLE ARSENIC BARIUM CADMIUM CHROMIUM LEAD MERCURY SELENIUM SILVER 
NUMBER SAMPLE DEPTH 

BU BH-11 45.2 - 45.4 0.012 BDL BDL 0.03 BDL BDL BDL BDL 

BU BH-12 44.2 - 44.4 0.016 BDL BDL 0.02 BDL BDL BDL 0.015 

CP BH-13 9.4 _ 9.6 0.017 BDL BDL 0.03 BDL BDL BDL 0.017 
15.3 - 15.5 0.012 BDL BDL 0.02 BDL BDL BDL 0.017 
35.0 - 35.2 0.007 BDL BDL BDL BDL BDL BDL 0.015 
46.6 - 47.1 0.006 BDL BDL BDL BDL BDL BDL 0.016 

SP BH-14 1.2 - 2.1 0.005 BDL 0.005 BDL BDL BDL BDL BDL 

SP BH-15 0.0 2.1 BDL BDL 0.004 0.02 0.0022 BDL BDL BDL 
5.7 - 5.9 0.006 BDL BDL BDL BDL BDL BDL BDL 

17.4 - 17.6 BDL BDL BDL BDL BDL BDL BDL BDL 
25.3 - 25.4 BDL BDL BDL BDL BDL BDL BDL BDL 
51.5 - 51.7 BDL BDL BDL BDL 0.0015 BDL BDL BDL 
56.2 - 56.9 BDL BDL BDL BDL BDL BDL BDL BDL 

PIT 1 BH-18 6.1 _ 6.3 0.029 BDL BDL BDL BDL BDL BDL BDL 
24.6 - 24.8 BDL BDL BDL BDL BDL BDL BDL BDL 
35.3 - 35.5 BDL BDL BDL BDL BDL BDL BDL BDL 
48.0 48.2 BDL BDL BDL BDL BDL BDL BDL BDL 

PIT 1 BH-20 1.0 1.3 BDL BDL BDL BDL BDL BDL BDL BDL 
26.2 • 26.5 BDL BDL BDL BDL 0.0002 BDL BDL BDL 

PIT 1 BH-21 3.8 - 4.3 BDL BDL BDL BDL 0.0002 0.86 BDL BDL 
18.6 19.0 BDL BDL BDL BDL 0.0002 BDL BDL BDL 

PIT 1 BH-22 3.9 _ 4.3 0.056 BOL BDL BDL BDL BDL BDL BDL 
29.0 - 29.6 BDL 0.97 BDL BDL BDL BDL BDL BDL 

NOTE: BU - BUFFALO WALLOW 
BDL - BELOW DETECTION LEVELS 
PR - PIG RECEIVER 
CP - CAUSTIC PIT 
SP - SULFUR PLANT 
NA - NOT ANALYZED 
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TABLE 3 

SUMMARY OF ANALYTICAL RESULTS 
FOR T C L P - 0 (ENRON L I S T ) 

H H M X E 
OMCR 

m Bus 

«.s - 9.2 
15.0 - 15.5 
' 9 . 9 - 20.2 
30.0 - 30.3 
56.5 - 54.7 
45.1 - 45.5 

27.0 • 29.5 
37.9 - 31.2 

0.0 - 2.0 

SEIZE NE cusaa »LC«OBEI)ZE>E 
'ETtAMtatlOE 

PMMCTEt <IB5/rrjl 
C M i M f O n 1.2-DICIILOaaETHME l.1-0lUU(KCCTHri.EICE * m i Etun 

CETOKE 

PMOUSETEB CWG/TG) 
IETMCHUW»Et«TlEirE TaiCKI.tJIOETHTI.EK V i r t t CHLORIDE 0-CUSOl K-CKSEHX P-CBXSOL 1.4- OICHLOSOMHZEKE 2,4-OHItrrtQLUME t K U t t U a O t O t a t S HEJUCHLOO-1. J-gUTWIEkE NEKICJtLCBOETHMHC «IT«OtI»ailE 

P«tAHFTF» tmmt 
p{«MOiiOJWP«E«rx 2,4.5-

raicn.uiu>aax 
2.4.6-

nitnoKMEia. 

got. 
•oi 
•DL 
BDL 

BDI 
SDL 
SOL 
SOL 

BOI 
BDL 
BDL 
BDL 
BOL 
BDL 

0.0 - 1.2 •DC •0L BOL 
15.0 - 15.3 tOL B L BOL 
30.0 - 30.3 BOL BOL BOL 
40.1 - 40.4 •D l BOL BDL 
51.2 - 51.4 •DL BOL BOL 

2.0 - 2.5 BW. BOL SOL 
10.3 • 10.7 •Ol BOL BDL 
30.0 - 30.3 •01 BOI SDL 
45.0 - 4S.3 • X BDL BDL 

•Ol 
BDL 

BOL 
ML 

BOL 
SOL 
BOL 
BDL 

BOL 
BOL 

SOL 
SOL 
BOL 
BDL 
BOL 

BOL 
BK. 
BOL 
BDL 

BOL 
BOL 
>0t 

601 
SOL 
BDL 

BOL 
BDL 

SOL 
SOL 

BOL 
BDL 

BOL 
BOL 
BOL 

SOL 
BOL 
BOL 

BOL 
BDL 
BOL 
BOL 
BDL 
BOL 

BOL 
BOL 
SOL 

BOL 
BOL 

BOL 
SOL 
SDI 
SDL 

SOL 
BDL 

BOL 
SOL 
SOI 
BOL 
BOL 

SOL 
SDL 
BDL 
SDL 

BOL 
SDL 
SOL 

BOL 
•Dl 
•Ot 

BOL 
BOL 
BOL 
BOL 
SOL 
SOL 

•OL 
SDI 
•Ol 

801 
•OL 
•01 

•01 
BOL 
BOL 

SOL 
BDL 

SDL 
B L 

SOL 
B L 
B l 
B l 
B l 
B l 

B L 
B l 
B l 

SM. 
•01 
sot 
SK 

SDL 
B l 

B L 
B L 

B L 
•Ot 

0.0 • 2.2 
18.9 • 1V.5 
33.0 - 33.3 
46.0 • 44.3 

«TT 2 M - 7 O.S • 2.4 
11.4 - 11.6 

•DL 
B L SDL 

SOL 
BDL 

21.4 • 21.7 B t 

22.7 • 23.4 
44.2 • 44.5 

B Ba-12 

a? u - 1 3 

19.4 - 19.9 

45.2 - 45.4 

44.2 - 44.4 

9.4 • 9.6 
15.3 - 15.5 
35.0 • 3S.2 
46.6 • 47.1 

0.0 • 2.1 
5.7 • 5.9 

1T.4 • 1T.6 
25.3 • 23.4 
51.5 - 51.7 
56.2 • 56.9 

SDL SDL 

B L 
B l 

B t 

B t 

B l 
B l 

• X 
B l 
B t 

BDL 
B l 
B l 

B l 
B l 

B l 
sot 

B L 
B L 
B l 

B l 
B t 

B t 

B l 

B t 

B t 

B t 
B l 

B l 
B L 
B L 

•Ot 

sot 
sot 
•ot 

B L 
B L 

B l 
B t 

B t 
B t 

B l 
B t 

B t 
mt 
B t 

•H 
•01 

•Bt 
B t 

•01 
•OL 

B l 
BDI 
B l 
BDL 

B L 
B l 
B l 
B l 

6 .1 - 6.3 
24.6 - 24.6 
35.3 • 35.5 
4S.0 • 46.2 

P I T i • » • » 

UT 1 M-21 

1.0 - 1.3 
26.2 • 26.5 

3 .1 • 4.3 
18.6 • 19.0 

PIT 1 BH-22 3.9 - 4.3 
29.0 - 29.6 

•DL B t m t B t B L •DL BDL BDL B l B l •01 B l SOL SOL B L B l B l B t B t B l B L BX 
B l B t B t B t B l BDL BDL •Ot B l BOL BDt SOL B t B L B l B t B l BDt BDL BDt B l B t 
B t B t BDL B l B l •01 BOL B t B t BOL B t BOL m t SOL •OL B t •01 sot m t m t m t •Bt 
B t B t BDt B t B t BOL •DL B t B l BDI B t B l SDL BDL B t sot B t m t ( X B l B l DL 
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TABLE 4 

BOREHOLE 
NUMBER SAMPLE DEPTH 

SUMMARY OF ANALYTICAL RESULTS 
FOR T C L P - F (ENRON L I S T ) 

METHYLENE CHLORIDE 1,1.1-
TRICHLOROETHANE 

PARAMETER (MG/KG) 
TRICHLORO-

TRIFLUOR0ETHANE 
ORTHO-

01 CHLOROBENZENE 
TRICHLOROFLUOROMETHANE XYLENE ACETONE ETHYLE ETHYL 

ACETATE BENZENE 
ETHYL 
ETHER 

METHYL 
ISOBUTYL 
KETONE 

n-BUTYL 
ALCOHOL 

CYCLOHEXANONE METHANOL CRESYLIC ACID TOLUENE CARBON DISULFIDE 
PARAMETER (MG/KG) 

ISOBUTANOL 2-ETHOXYETHANOL 2-NITROPROPANE 

BW BH-1 8.B -9.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BDL BDL BDL 
BDL 

BDL BDL BDL 
15.0 -15.5 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL SDL BDL BDL BDL BOL 

BDL 
BDL BDL BOL BDL 

19.9 -20.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
30.0 -30.3 BDL BDL BDL BDL BDL BDL BOL BDL BDL BDL BOL BDL BDL BDL BDL BDf. BOL BOL BDL 
16.5 -36.7 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BOL BDL BDL BDL BDL BOL BOL BDL 
45.3 -45.5 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BDL BDL 

1 
BDL BDL BOL 

BU BH-Z 0.0 1.2 BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BOL BDL BDL BDL BDL BDL BDL BOL BDL 
15.0 -15.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL SOL BDL BDL BDL BDL BDL BDL BDL BDL BOL 
30.0 -30.3 BDL BDL BDL BDL BDL BDL BOL BDL BDL BOL BOL BDL BDL BDL BDL BDf. BDL BDL BDL 
40.1 -40.4 BDL BDL BDL BDL BDL BOL BOL BDL BDL BOL BDL BDL BDL BDL BOL BDL BOL BOL BOL 
51.2 

• 
51.4 BDL BOL BOL BDL BDL BOL BOL BDL BOL SOL BOL BOL BDL BOL BOL BDL 

| 
BOL SDL BDL 

BU BH-3 2.0 2.5 BDL BOL BDL BDL BDL BDL BDL BOL BDL BDL BDL BDL BDL BDL BDL 1 
BDL 

BDL BDL BDL 
10.5 -10.7 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDf. BDL BOL BDL 
30.0 -30.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BDL BDL BDL BDL BDL BDL BOL BDL 
45.0 -45.3 BDL BDL BDL BDL BDL BOL BDL BDL BDL BDL BDL BOL BDL BDL BOL BDL 

l 
1 

BDL BDL BDL 

BU BH-4 29.0 29.3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BDL BDL BDL 
1 

BOL 
BDL BDL BDL 

37.9 -38.2 BDL BDL BOL BDL 801 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BOL BDL BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
SOL 
BOL 
BOL 
SDL 

BDL 
BOL 
BOL 
BOL 

BDL 

PR SN-5 0.0 - 2.0 801 BOL BDL BDL BDL BOL SOL BDL BOL BDL 

PIT 1 BH-6 0.0 -2.2 BDL BDL BDL BDL BDL BDL BDL BOL BOL BOL BOL BDL BOL BDL BDL 
18.9 - 19.5 BDL BDL BOL BDL BOL BDL BOL BDL BDL BDL BOL BOL BOL BDL BDL 
33.0 - 33.5 BDL SOL BOL BDL BDL BDL BDL BDL BDL BOL BOL BOL BDL BDL BDL 
46.0 • 46.3 BDL BDL BOL BOL BDL BOL BOL BDL BDL BDL SOL BOL BDL BDL BOL 

BDL 
BDL 

BOL 
BOL 
BDL 
BDL 

BDL 
BDL 
BDL 
BOL 

BOL 
BOL 
BOL 
BDL 

PIT 2 BH-7 0.0 
11.4 

2.4 
11.6 

BDL 
BDL 

BDL 
BDL 

BOL 
BOL 

BOL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BOL 
BDL 

SOL 
BDL 

BDL 
BDL 

BOL 
BDL 

BOL 
BDL 

BDL 
BOL 

BDL 
BOL 

BDL BOL 
BOL 

BDL 
BDL 

BDL BOL 
BDL 

BDL 
SOL 

BU BH-8 

BU BN-9 

21.4 - 21.7 

22.7 
44.2 

23.4 
44.5 

BDL 
BDL 

BDL 

SOL 
BOL 

BOL 
BOL 

BOL 
BDL 

BDL 
BDL 

BDL 
BOL 

BDL 

BOL 
BOL 

BOL 

BOL SDL 
BDL 

BDL 

SDL 
SOL 

SDL 
BDL 

BOL 

BDL 
BDL 
BOL 

BDL 

BDL 
BDL 

BOL 
I 

SOL 
SOL 

BDL 

BDL 
BDL 

BOL 
SOL 

I BH-10 19.6 - 19.9 BOL BOL SDL BDL BDL BDL "BOL -

BU BH-11 45.2 - 45.4 SOL BDL SDL BDL BDL BOL BDL 

BU BH-12 44.2 - 44.4 BDL BDL BOL BDL BOL BOL BOL BDL BDL 
I 

BDL 
BOL 

CP BH-13 9.4 - 9.6 SDL BDL SOL BDL SDL SDL BOL SOL BOL SDL SOL BDL BOL BDL BOL BOL 
BDL 

BDL BOL BOL BDL 
15.3 - 15.5 BDL BOL BDL BDL BDL BDL BOL BOL BDL BOL BOL BDL BDL SOL BOL 

BOL 
BDL BDL BDL BOL BOL 

35.0 - 35.2 BDL BOL BDL BDL BDL BDL BDL BOL BOL BDL SOL BDL BOL BOL BOL BDL BDL BDL BOL BOL 
46.6 - 47.1 BOL SOL BOL BDL BDL BDL BDL BDL BOL BDL BOL BDL BDL BOL BOL SOL BDL BDL BOL BDL 

SP BK-14 

SP BH-15 

1.2 - 2.1 

0.0 
5.7 

17.4 
25.3 
51.5 
56.2 

2.1 
5.9 
17.6 
25.4 
51.7 
56.9 

PIT 1 BH-18 6.1 - 6.3 
24.6 - 24.8 
35.3 - 35.5 
48.0 - 48.2 

PIT 1 BN-20 1.0 - 1.3 
26.2 - 26.5 

PIT 1 BH-21 3.B - 4.3 
18.6 - 19.0 

PIT 1 BH-22 3.9 - 4.3 
29.0 - 29.6 

BOL 
BDL 
BDL 
BDL 
BDL 
BOL 

SDL 
BDL 
BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BOL 

BOL 
BOL 
SDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BOL 
BOL 

SOL 
BDL 

EOL 
BOL 

SOL 
BDL 

BDL 
BDL 
BDL 
BDL 
BOL 
BOL 

BOL 
BOL 
BDL 
BDL 

BOL 
BDL 

DDL 
BOL 

BDL 
BDL 

BDL 

BDL 
BDL 
BDL 
BOL 
BOL 
BOL 

BOL 
BOL 
BOL 
BOL 

BOL 
BDL 

BDL 
BOL 

BDL 
BDL 

BDL 
BDL 
BDL 
SDL 
BOL 
BOL 

BOL 
BDL 
BDL 
BDL 

BDL 
SDL 

BDL 
BDL 

BDL BDL BDL BDL BDL BOL 

BOL BOL BDL ' SDL BOL SOL 
BDL BOL BDL BOL SDL BDL 
BOL BOL BDL BDL BOL BDL 
BDL BDL BOL BDL BDL BDL 
BOL BDL BOL BOL BDL BOL 
BOL BDL BOL SOL BDL BOL 

BDL BDL BOL BOL BDL BDL 
BDL BDL BDL 1 BDL SOL BOL 
SOL BDL BOL BOL BOL SOL 
BOL BOL BOL BDL BDL BOL 

BOL BDL BDL BDL BDL BOL 
BDL BOL BDL BOL BDL BOL 

BDL BDL BDL BOL BDL BDL 
BDL BOL BDL BDL BOL BDL 

BOL BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL BDL 

BDL 
BDL 
SOL 
BDL 
BDL 
BDL 

BDL 
BDL 
BOL 
BOL 

BDL 
BDL 

BOL 
BDL 

BOL 
BOL 
BOL 
BDL 
BDL 
BOL 

BDL 
BDL 
BDL 
BDL 

SDL 
BDL 

SOL 
BDL 

BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BOL 
BOL 

BDL 
BOL 
BOL 
BOL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

SOL 

BOL 
BOL 
BOL 
BDL 
BDL 
BDL 

BDL 
BDL 
BOL 
BDL 

BDL 
BDL 

BDL 

BOL 
BDL 

BOL 
I 
I 

BOL 
BOL 
BDL 
BDL 
SOL 
SOL 

BDL 
SOL 
BOL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BOL 
BOL 
BOL 
BOL 
BDL 

BOL 
BDL 
BOL 
BOL 

BOL 
BDL 

BOL 

BOL 
BDL 

SOL 
SDL 
SDL 
BDL 
BOL 
BOL 

BOL 
BDL 
SDL 
BDL 

BDL 
BDL 

SDL 
BDL 

BDL 
BDL 

SDL 

BDL 
BOL 
BOL 
BOL 
BOL 
BDL 

BDL 
BOL 
BOL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
SOL 
BDL 
SOL 
BDL 
BDL 

SOL 
BDL 
BOL 
BOL 

BDL 
BDL 

BDL 
BOL 

BOL 
BDL 

NOTE: SOL - BELOW DETECTION LEVELS 



At the Buffalo Wallow ponding sit e , no BTEX compounds were 

detected at any of the sample intervals. Results of TRPH 

analyses were determined to be below 100 mg/kg. In the TCLP test 

for metals, a l l metals were below toxic characterisic (TC) values 

for RCRA metals (USEPA, 40CFR, 1991). Hits for cadmium were 

indicated at a l l sample intervals in boreholes within the ponding 

area (BH-1, 2, 3 and 4). Cadmium levels were below detectable 

limits in boreholes outside the ponding area (BH-8,9,10,11 and 

12). Arsenic levels were reported within the ponding area with 

the higher levels occurring at the water table. Outside the 

ponding area, low arsenic levels were also detected. Low levels 

for arsenic also occurred at the water table in these boreholes. 

Barium was below detection limits in a l l samples with the 

exception of the sample taken between 2.0' - 2.5' deep in BH-3. 

Mercury was detected in 18 of the samples taken within 

and outside the ponding area. Silver was detected sporadically 

in a l l the Buffalo Wallow boreholes. Hit levels of arsenic, 

barium, lead, chromium, mercury, and sil v e r . 

BTEX results for the Pig Receiver sample (BH-5), were below 

detection limits. TRPH results were well below 100 mg/kg. 

TCLP-M for metals showed low hits for arsenic and mercury which 

were below TC levels for RCRA metals. 

BTEX constituents were detected only in BH-18 at the Pit 1 site. 

Benzene levels ranged from 0.65 mg/kg to 61 mg/kg. Toluene 

ranged from 1.6 mg/kg to 160 mg/kg. Ethyl benzene levels ranged 

from 0.19 mg/kg to 130 mg/kg. Xylenes ranged from 0.67 mg/kg to 

370 mg/kg. The higher concentrations occurred near the surface 

while the lower concentrations occurred at the 35 f t level. TRPH 

results showed hits ranging from 880 mg/kg to 32,000 mg/kg in BH-

18 with hits of 68 mg/kg and 1300 mg/kg in BH-6 and a h i t of 120 

mg/kg in BH-21. The Pit 1 TCLP-M for metals results indicated 

isolated hits for arsenic, barium and mercury which were below 

RCRA metals TC levels. 
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The Pit 2 BTEX analysis results were below detection limits. 

TRPH results indicated a hit of 6200 mg/kg at the surface. 

TCLP-M for metals showed hits for arsenic, chromium and mercury 

which were below TC levels for RCRA metals. 

BTEX and TRPH results from the Caustic Pit (Pit 3) borehole 

samples were a l l below detection limits. TCLP-M for metals 

showed concentration levels decreasing with depth, but below RCRA 

metals TC levels. Chromium was detected above the 15 f t level. 

Silver was detected in a l l the samples from the surface to 47.1 

feet deep. 

BTEX results at the Sulfur Plant were below detection limits. 

TRPH was detected within 2 feet of the surface in each of the 

Sulfur Plant boreholes (BH-14 and 15). These concentration 

levels were 2400 mg/kg in BH-14 and 120 mg/kg in BH-15. TCLP-M 

for metals showed hits below TC levels for RCRA metals for 

arsenic, cadmium, chromium and mercury. The BH-14 sample had a 

pH of 7.1 and the BH-15 samples had pH's of 7.61 and 8.80 at the 

0 to 2.1' and 51.0 to 57.0' depths. 

OVA readings for the two Lube Oil Tanks and the Lean Oil Tank 

were below detectable limits with the exception of the 0 to 1.2 

f t interval at the North Lube Oil Tank (BH-16). This interval 

had a reading of 3.0 ppm. 

Analysis results for BTEX from the MW-1 samples showed hits of 

5.3, 1.0 and 6.7 ug/L for benzene, ethyl benzene and toluene. 

MW-2 samples were below detection limits for a l l BTEX species and 

MW-3 indicated a h i t for toluene of 2.1 ug/L. Purgeable 

halocarbons were below detection limits for a l l the samples. Hits 

for metals are summarized in TABLE 5. 
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TABLE 5 

SUMMARY OF ANALYTICAL RESULTS FOR 
MONITOR WELLS 1, 2 AND 3 

Test MW-1 
(ug/L) 

MW-2 
(ug/L) 

MW-3 
(ug/L) 

Purgeable Aromatics 

Benzene 
Chlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Ethyl Benzene 
Toluene 
Xylene 

5.3 
BDL 
BDL 
BDL 
BDL 
1.0 
6.7 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
2.1 
BDL 

Purgeable Halocarbons 

Bromodichloromethane BDL 
Bromoform BDL 
Bromomethane BDL 
Carbon Tetrachloride BDL 
Chlorobenzene BDL 
Chloroethane BDL 
Chloroform BDL 
2-Chloroethyl Vinyl Ether BDL 
Chloromethane BDL 
Dibromochloromethane BDL 
1.2- Dichlorobenzene BDL 
1.3- Dichlorobenzene BDL 
1.4- Dichlorobenzene BDL 
Dichlorodifluoromethane BDL 
1.1- Dichloroethane BDL 
1.2- Dichloroethane BDL 
1.1- Dichloroethene BDL 
trans-1,2-Dichloroethene BDL 
1.2- Dichloropropane BDL 
cis-1,3-Dichloropropene BDL 
1,1,2,2-Tetrachloroethane BDL 
trans-1,3-Dichloropropene BDL 
Methylene Chloride BDL 
1.1.1- Trichloroethane BDL 
1.1.2- Trichloroethane BDL 
Tetrachloroethene BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
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TABLE 5 (Continued) 

SUMMARY OF ANALYTICAL RESULTS FOR 
MONITOR WELLS 1, 2 AND 3 

Test MW-1 MW-2 MW-3 
(ug/L) (ug/L) (ug/L) 

Purgeable Halocarbons 

Trichlorofluoromethane BDL BDL BDL 
Trichloroethene BDL BDL BDL 
Vinyl Chloride BDL BDL BDL 

Metals 

Aluminum BDL BDL BDL 
Calcium 310.00 76.00 160.00 
Iron 2.44 0.12 1.43 
Lithium 0.17 BDL BDL 
Magnesium 66.00 6.50 12.00 
Manganese 1.03 0.05 0.10 
Potassium 90.00 13.00 3.20 
Sodium 410.00 13.00 11.00 
Strontium 4.24 BDL 0.57 
Zinc 6.10 0.05 0.05 

BDL - Below Detection Levels 
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Investigation Results 

Borehole data for Pit 1 i s presented in cross section form in 

FIGURE 1 and FIGURE 2. The hard layer indicated in the cross 

sections represent the top of a hard pink sandstone in BH-20, BH-

21, and BH-22, caliche in BH-6 and BH-18, and a tan cemented 

s i l t y sand. The ver t i c a l extent of TRPH contamination was not 

determined as levels in BH-18 were high and below the water 

table. The horizontal extent appears to extend to BH-6, 130 feet 

north of the pit, but i s within 60 feet on the east, 85 feet on 

the south and 230 feet on the west side of the p i t . 

Pit 2 and the sulfur plant p i t showed high levels of TRPH at the 

surface, but not below 3 feet. The contamination i s probably 

contained within the limits of the pits at these s i t e s . 

Based on the three monitor wells, groundwater generally flows to 

the east southeast with a gradient of 0.0031 f t / f t . The high 

BTEX levels in MW-1 indicate further investigation of the 

groundwater in this area i s warranted. 
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FIGURE 1 
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FIGURE 2 
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APPENDIX A 
BOREHOLE SAMPLE LOGS 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-1 Borehole Locat ion Buffalo Wallow 

Northern Natural Gas Companv 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Complet ion 8-21-91 Ground E l e v . 98.86' Local 

Depth 
( fee t ) 

Thickness 
( feet ) S t r a t i g r a p h i c Descr ip t ion 

0 — 1.8 1.8 Black s i l t y clay sand loam 

1.8 - 2.5 0.7 No recovery 

2.5 - 4.0 1.5 Brown s i l t y clay sand loam 

4.0 - 4.4 0.4 Tan s i l t y sand 

4.4 - 6.4 2.0 White s i l t y sand 

6.4 - 7.5 1.1 No recovery 

7.5 - 17.5 10.0 White caliche 

17.5 - 20.2 2,7 Tan medium sand 

20.2 - 20.9 0.7 White caliche with gravel 

20.9 - 22.5 1.6 No recovery 

22.5 - 25.1 2.6 Tan sand 

25.1 - 26.9 1.8 Red sand 

26.9 - 27.5 0.6 No recovery 

27.5 - 31.8 4.3 Red sand 

31.8 - 32.5 0.7 No recovery 

32.5 - 36.9 4.4 Tan to white s i l t y sand, sli g h t l y cemented 
36.9 - 40.3 3.4 No recovery 

40.3 - 42.5 2.2 Tan sand 

42.5 - 45.7 3.2 Tan fine sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Locat ion Borehole Number B H ~ 2 

P r o p e r t y Owner Northern Natural Gas Company 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

D r i l l i n g Medium Hollow Stem Auger 

Buffalo Wallow 

Date of Completion 8-21-91 Ground Elev. 97.72' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 — 1.0 1.0 Dark brown s i l t y clay sand 

1.0 - 3.1 2.1 No recovery 

3.1 - 4.1 1.0 Green s i l t y sand 

4.1 - 4.6 0.5 White caliche with gray streaks 

4.6 - 8.1 3.5 No recovery 

8.1 - 11.8 3.7 White caliche with gray streaks 
11.8 - 13.1 1.3 White caliche 

13.1 - 18.1 5.0 Gray caliche 

18.1 - 19.0 0.9 Gray sand 

19.0 - 21.5 2.5 Gray sand with gravel. 

21.5 - 21.8 0.3 Gray very fine sand 

21.8 - 23.1. 1.3 No recovery 

23.1 - 24.8 1.7 Gray fine sand 

24.8 

^ 6 . 7 

- 26.7 1.9 - Red sand with gray streaks 24.8 

^ 6 . 7 - 28.1 1,4 No recovery 

28.1 - 29.1 1.0 Gray sand 

29.1 - 31.5 2.4 Red sand with gravel 



•METRIC 
Corporation 

SAMPLE LOG 

Cont inued 

Borehole Number BH-2 Borehole L o c a t i o n Buffalo Wallow 

(Con t inued f r o m Prev ious Page) 

Depth 
( f e e t ) 

Thickness 
( f e e t ) S t r a t i g r a p h i c D e s c r i p t i o n 

31.5 - 36.1 4.6 No recovery 

36.1 - 40.6 4.5 Tan sand, sl i g h t l y cemented 

40.6 - 43.1 2.5 No recovery 

43.1 - 45.1 2.0 Tan s i l t y sand, cemented 

45.1 - 48.1 3.0 No recovery 

48.1 - 51.6 3.5 Tan sand 



METRIC 
Corporation 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

BH-3 

SAMPLE LOG 

Borehole Locat ion 

Northern Natural Gas Conpany 

Don Briggs, METRIC Corporation 

METRIC Corporation 

D r i l l i n g Medium Hollow Stem Auger 

Buffalo Wallow 

Date o f Comple t ion 8-22-91 Ground Elev. 95.05' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 — 0.5 0.5 Brown s i l t y sand 

0.5 - 2.5 2.0 Gray s i l t y sand 

2.5 - 2.9 0.4 Black s i l t y sand 

2.9 - 4.3 1.4 Black s i l t y sand 

4.3 - 5.3 1.0 Gray s i l t y sand 

5.3 - 7.0 1.7 Tan s i l t y sand 

7.0 - 7.9 0.9 No recovery 

7.9 <- 10.0 2.1 Tan s i l t y sand 

10.0 - 10.8 0.8 White caliche 

10.8 - 12.9 2.1 No recovery 

12.9 - 15.0 2,1 Green caliche 

15.0 - 17.9 2.9 Gray caliche 

17.9 - 18.8 0.9 Gravel, cemented 

18.8 - 19.5 0.7 . Gray sandy gravel 

19.5 - 21.6 2.1 Green sand with gravel 

21.6 - 22.2 0.6 Red and green sand 

22.9 - 26.2 3.3 Red sand 



METRIC 
Corporation 

Borehole Number BH-3 

SAMPLE LOG 

Continued 

Borehole Location Buffalo Wallow 

(Continued from Previous Page) 

Depth 
( f e e t ) 

Thickness 
( fee t ) S t r a t i g r a p h i c Desc r ip t ion 

26.2 - 27.9 1.7 No recovery 

27.9 - 30.9 3.0 Red sand 

30.9 - 32.9 2.0 No recovery 

32.9 - 37.9 5.0 Red sand 

37.9 - 41.1 3.2 Red sand 

41.1 - 42.9 1.8 No recovery 

42.9 - 45.5 2.6 Red sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-4 Borehole Locat ion Buffalo Wallow 

Northern Natural Gas Companv 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Comple t ion 8-22-91 Ground E l e v . 94.14* Local 

Depth 
( f ee t ) 

Thickness 
( feet ) S t r a t i g r a p h i c D e s c r i p t i o n 

0 — 0.6 0.6 Brown s i l t y clay sand 

0.6 - 1.2 0.6 Yellow caliche 

1.2 - 2.2 1.0 No recovery 

2.2 - 5.3 3.1 White caliche 

5.3 - 7.2 1.9 No recovery 

7.2 - 10.5 3.3 White caliche 

10.5 - 12.2 1.7 No recovery 

12.2 - 13.9 1,7 White caliche 

13.9 - 14.7 0.8 White cemented gravel with pink sandstone 
14.7 - 17.2 2.5 No recovery 

17.2 - 19.6 2.4 Tan fine sand with pink sandstone 

19.6 - 22.2 2.6 No recovery 

22.2 - 24.2 2.0 Tan fine sand with pink sandstone 

24.2 

• 

- 27.2 3.0 - No recovery 24.2 

• - 29.4 2.2 Red sand 

29.4 - 32,2 2.8 No recovery 



• METRIC 
Corporation 

SAMPLE LOG 

C o n t i n u e d 

Borehole Number ^ 4 Borehole L o c a t i o n Buffalo Wallow 

(Con t inued f r o m Prev ious Page) 

Depth 
( f e e t ) 

Thickness 
( f e e t ) S t r a t i g r a p h i c D e s c r i p t i o n 

32.3 - 34.8 2.6 

34.8 - 35.9 1.1 

35.9 - 37.2 1.3 

37.2 - 38.2 1.0 

38.2 - 42.2 4.0 

42.2 - 44.7 2.5 

Red sand 

Light red s i l t y sand, cemented 

No recovery 

Red sand 

No recovery 

Red sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-5 Borehole Locat ion Pig Receiver 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Comple t ion 8-27-91 Ground E l e v . 94.80' Local 

Depth 
( fee t ) 

Thickness 
( f ee t ) S t r a t i g r a p h i c Descr ipt ion 

0 - 0.8 0.8 Red s i l t y sand with gravel 

0.8 - 2.2 1.4 White caliche, hard 

2.2 - 3.0 0.8 No recovery 

3.0 - 4.0 1.0 Tan sand with caliche 

4.0 - 5.7 1.7 No recovery 

5.7 - 7.1 1.4 White caliche 

7.1 - 12.7 5.6 No recovery 

12.7 - 15.2 2.5 Tan sand with caliche 

15.2 - 19.7 4.5 Tan sand with caliche 

19.7 - 20.3 0.6 Caliche 

20.3 - 22.7 2.4 No recovery 

22.7 - 24.2 1.5 White caliche 

24.2 24.9 0,7 Tan sand with caliche 

24.9 - 27.7 2,8 No recovery 

27.7 - 30.7 3.0 Tan sand with gravel 

30.7 - 32.7 2.0 Tan sand with gravel 

32.7 - 38.9 6.2 Tan sand with gravel 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Borehole Number BH-5 Borehole L o c a t i o n Pig Receiver 

(Continued from Previous Page) 

Depth Thickness 
( f ee t ) ( feet) ; S t r a t i g r a p h i c D e s c r i p t i o n 

38.9 - 41.0 2.1 Tan sand, cemented 

41.0 - 42.7 1.7 No recovery 

42.7 - 52.2 9.5 Tan sand, cemented 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-6 Borehole Locat ion 

Northern Natural Gas CortTpanv 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

P i t 1 

Date o f Comple t ion 8-27-91 Ground E l e v . 100.6' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 — 2.0 2.0 Black s i l t y clay sandy loam 

2.0 - 2.4 0.4 White caliche 

2.4 - 2.8 0.4 No recovery 

2.8 - 4.2 1.4 Tan sand with gravel 

4.2 - 7.8 3.6 No recovery 

7.8 - 8.9 1.1 White caliche 

8.9 - 12.8 3.9 No recovery 

12.8 - 15.2 2.4 Tan sand with caliche 

15.2 - 17.8 2.6 No recovery 

17.8 r- 19.6 1.2 Tan sand with caliche 

19.6 - 22.8 3.2 No recovery 

22.8 - 23,7 0.9 Caliche rock 

23.7 - 27.8 4,1 No recovery 

27.8 - 30.7 2.9 - Tan sand with caliche 

30.7 - 32.8 2.1 No recovery 

32.8 - 34.4 1.6 Gray sand with caliche 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Borehole Nuraber B H~ 6 Borehole Location Pit 1 

(Continued from Previous Page) 

Depth Thickness 
(feet) (feet) - Stratigraphic Description 

34.4 - 35.5 1.1 Tan sand with caliche 

35.5 - 37.8 2.3 No recovery 

37.8 - 41.4 3.6 Tan sand, cemented 

41.4 - 42.8 1.4 No recovery 

42.8 - 46.5 3.7 Tan cemented sand 



METRIC 
Corporation 

BH-7 

SAMPLE LOG 

Borehole Location Borehole Number 

Property Owner Northern Natural Gas Conpany 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

D r i l l i n g Medium Hollowf- Stem Auger 

Pit 2 

Date of Completion 8-28-91 Ground Elev. 101.4' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 - 0.7 0.7 Brown s i l t y sand 

0.7 - 1.2 0.5 Black s i l t y sand 

1.2 - 2.4 1.2 Tan sand with caliche 

2.4 - 2.9 0.5 No recovery 

2.9 - 4.4 1.5 White caliche 

4.4 - 7.9 3.5 No recovery 

7.9 - 11.7 3.8 Tan sand with caliche, cemented 

11.7 - 12.9 1.2 No recovery 

12.9 - 16.6 3.7 Tan sand with caliche 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

D r i l l e r 

D r i l l i n g Medium 

BH-8 Borehole Location Buffalo Wallow 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date of Completion 8/28/91 Ground Elev. 100.4' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

o -2.6 2.6 Brown s i l t y clay loam 

2.6 - 5.0 2.4 White caliche 

5.0 - 7.6 2.6 No recovery 

7.6 - 9.2 1.6 Tan sand with gravel 

9.2 - 12.6 3.4 No recovery 

12.6 - 13.9 1.3 Tan sand with gravel -

13.9 - 15.6 1.7 White caliche 

15.6 - 17.6 2.0 No recovery 

17.6 - 21.8 4.2 Caliche 



METRIC 
Corporation 

Borehole Number 

Property Owner 

Sample Logger 

D r i l l e r 

BH-9 

SAMPLE LOG 

Borehole L o c a t i o n Buffalo Wallow 

Northern Natural Gas Company 

Eton Briggs, METRIC Corporation 

METRIC Corporation 

D r i l l i n g Medium Hollow Stem Auger 

Date of Completion 8/29/91 Ground E l e v . 100.5' Local 

Depth 
( fee t ) 

Thickness 
( f ee t ) S t r a t i g r a p h i c Descr ipt ion 

0 - 2.9 2.9 Dark brown s i l t y clay loam 

2.9 - 5.3 2.4 Dark brown sand with gravel 

5.3 - 7.9 2.6 No recovery 

7.9 - 8.4 0.5 Dark brown sand with caliche 

8.4 - 12.9 4.5 No recovery 

12.9 - 15.2 2.3 Tan sand with caliche 

15.2 - 17.9 2.7 No recovery 

17.9 20.1 2.2 Caliche 

20.1 <- 22,9 2.8 No recovery 

22.9 - 23.8 0.9 Tan sand with caliche 

23.8 - 27.9 4.1 No recovery 

27.9 - 29.3 1.4 Tan sand with caliche 

29.3 32.9 3.6 No recovery 

32.9 - 36.5 3.6 , Tan sand, cemented with caliche 

^6.5 r- 37,9 1,4 No recovery 

37,9 r- 41.6 3,7 Tan sand, cemented with caliche 

41.6 - 42.9 1.3 No recovery 

42.9 44.7 1.8 Tan sand with caliche 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-10 Borehole Locat ion Buffalo Wallow 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Comple t ion 8-29-91 Ground E l e v . 99.5' Local 

Depth 
( fee t ) 

Thickness 
( fee t ) S t r a t i g r a p h i c Descr ip t ion 

0 - 4.0 4.0 Brown s i l t y clay loam 

4.0 - 7.2 3.2 White soft caliche 

7.2 - 7.7 0.5 No recovery 

7.7 - 12.2 4.5 White caliche, soft 

12.2 - 12.7 0.5 No recovery 

12.7 - 15.5 2.8 White caliche, soft ' 

15.5 - 17.7 2.2 No recovery 

17.7 - 21.2 3.5 Gray caliche, soft 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-ll Borehole Locat ion 
Buffalo Wallow 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date of Completion 8-29-91 Ground E l e v . 100.6' Local 

Depth 
( feet ) 

Thickness 
( f ee t ) S t r a t i g r a p h i c Descr ip t ion 

0 — 1.0 1.0 Brown s i l t y clay loam 

1.0 - 7.6 6.6 No recovery 

7.6 - 11.1 3.5 White caliche, soft 

11.1 - 12.6 1.5 No recovery 

12.6 - 16.0 3.4 White caliche, soft 

16.0 17.6 1.6 No recovery 

17.6 - 19.2 1,6 White caliche, soft 

19.2 - 21,0 1,8 Tan medium sand 

21.0 <- 22.6 1.6 No recovery 

22.6 - 23.2 0.6 Pink quartzite 

23,2 - 24.7 1.5 Tan sand with pink gravel 

24.7 - 25.7 1,0 Red to tan sand 

25.7 27.6 1.9 No recovery 

27.6 - 28.8 1.2 - Red to tan sand 

28.8 - 30.2 1.4 Red to tan sand with gravel 
30.2 - 32,6 2,4 No recovery 



AMETRIC 
Corporation 

SAMPLE LOG 

Continued 

Borehole Number BH-11 Borehole L o c a t i o n Buffalo Wallow 

(Continued from Previous Page) 

Depth 
( feet ) 

Thickness 
( f ee t ) S t r a t i g r a p h i c D e s c r i p t i o n 

32.6 - 34.4 1.8 

34.4 - 37.6 3.2 

37.6 - 41.3 3.7 

41.3 - 42.6 1.3 

42.6 - 50.0 7.4 

Red to tan sand with gravel 

No recovery 

Tan sand, cemented 

No recovery 

Tan cemented sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-12 Borehole Locat ion Buffalo Wallow 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Complet ion 8-29-91 Ground E l e v . 99.3' Local 

Depth 
( f ee t ) 

Thickness 
( feet) S t r a t i g r a p h i c D e s c r i p t i o n 

0 — 2.8 2.8 Brown s i l t y clay loam 

2.8 - 3.6 0.8 Tan sand 

3.6 - 7.8 4.2 White caliche, soft 

7.8 - 17.5 9.7 White caliche, soft 

17.5 - 17.8 0.3 No recovery 

17.8 - 19.5 1.7 White caliche 

19.5 - 22.5 3.0 Tan sand 

22.5 - 26.3 3.8 No recovery 

26.3 - 27.5 1.2 Tan sand 

27.5 27.8 0.3 No recovery 

27.8 _ 30.8 3.0 Red to tan sand 

30.8 - 32.8 2.0 No recovery 

32.8 - 36.1 3,3 Tan sand 

36.1 

-• 
37.8 1,7 - No recovery 

37.8 - 41,6 3.8 Tan sand 

41.6 - 42.8 1.2 No recovery 

42.8 - 44.8 2,0 Tan sand, cemented 



METRIC 
Corporation 

SAMPLE LOG 

Caustic P i t 
BH-13 Borehole Loca t ion 

Northern Natural Gas Conpany 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Complet ion 9/17/91 Ground E l e v . 101.3' Local 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0 — 1.8 1.8 Dark brown fine s i l t y sand with gravel 

1.8 - 2.4 0.6 No recovery 

2.4 - 3.8 1.4 Tan sand with caliche 

3.8 - 7.8 4.0 No recovery 

7.8 - 9.7 1.9 Tan caliche 

9.7 - 12.8 3.1 No recovery 

12.8 - 14.1 1.3 White caliche 

14.1 - 15.7 1.6 Tan sand 

15.7 - 17.8 2.1 No recovery 

17.8 19.6 1.8 Tan sand with caliche 

19.6 - 22.8 3.2 No recovery 

22.8 - 23.1 0.3 Dark brown sand with caliche 

23.1 24.1 1.0 Tan sand with gravel 

24.1 - 25.1 1.0 , White caliche, hard 

25.1 - 27.8 2.7 No recovery 

27.8 - 29.8 2.0 White caliche 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Borehole Number BH-13 Borehole Location Caustic Pit 

(Continued from Previous Page) 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

29.8 - 32.8 

32.8 - 35.2 

35.2 - 37.8 

37.8 - 38.0 

38.0 - 42.8 

42.8 - 47.5 

3.0 

2.4 

2.6 

0.2 

4.8 

4.7 

No recovery 

Tan to red sand with gravel 

No recovery 

Tan to red sand 

No recovery 

Tan to red sand, cemented 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number BH-14 Borehole Locat ion Sulfur Plant 

Property Owner Northern Natural Gas Conpany 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

D r i l l i n g Medium Hollow Stem Auger 

9-17-91 
Date of Completion Ground Elev. 106.8' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 - 1.2 

1.2 - 2.2 

1.2 

1.0 

Brown sand 

Black sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number BH-15 Borehole Location 

Property Owner Northern Natural Gas Companv 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

Sulfur Plant 

D r i l l i n g Medium HrVMnw .gt̂ m Anĝ r-

Date of Completion 9-18-91 Ground Elev. 106.5' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 - 0.8 0.8 Brown s i l t y sand with gravel 

0.8 - 2.0 1.2 Gray sand with gravel 

2.0 - 2.8 0.8 No recovery 

2.8 - 6.1 3.3 Gray sand with gravel 

6.1 - 12.8 6.7 No recovery 

12.8 - 15.5 2.7 Gray caliche 

15.5 - 21.8 6.3 Tan sand 

21.8 - 22.8 1.0 No recovery 

22.8 - 23.0 0.2 Tan sand 

23.0 - 25.5 2.5 Gray sand 

25.5 - 27.8 2.3 No recovery 

27.8 - 30.0 2.2 Gray sand with gravel 

30.0 - 32.8 2.8 No recovery 

32.8 - 33.9 1.1 Gray sand, cemented 

•33.9 - 37.8 3.9 ' No recovery 

37.8 - 38.2 0.4 Gray sand, cemented 

38.2 - 39.2 1.0 Brown sand 

39.2 - 42.8 3.6 No recovery 

42.8 — 47.0 4.2 Brown sand 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Borehole Number BH-15 Borehole L o c a t i o n S u l f u r P l a n t 

(Continued from Previous Page) 

Depth 
( f ee t ) 

Thickness 
( feet) S t r a t i g r a p h i c D e s c r i p t i o n 

47.0 - 47.8 0.8 No recovery 

47.8 - 48.7 0.9 Brown sand 

48.7 - 50.6 1.9 Gray sand 

50.6 - 51.8 1.2 Black sand 

51.8 - 52.8 1.0 No recovery 

52.8 - 53.7 0.9 Gray to black s i l t y sand 

53.7 - 56.5 2.8 Gray to black sand, mottled, cemented. 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-16 Borehole L o c a t i o n North Lube Oi l Tank 

Northern Natural Gas Conpany 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Comple t ion 9-18-91 Ground E l e v . 105.4' Local 

Depth 
( fee t ) 

Thickness 
( fee t ) S t r a t i g r a p h i c Descr ip t ion 

0 - 0.9 0.9 Black s i l t y sand 

0.9 - 1.2 0.3 Tan sand 

1.2 - 2.8 1.6 No recovery 

2.8 - 5.1 2.3 Tan sand with caliche 

5.1 - 7.8 2.7 No recovery 

7.8 - 9.2 1.4 Tan sand with caliche 

9.2 - 12.8 3.6 No recovery 

12.8 - 14.1 1.3 Tan sand with caliche 

14.1 - 17.8 3.7 No recovery 

17.8 - 19.7 1.9 Tan sand with caliche 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-17 Borehole Locat ion South Lube O i l Tank 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date of Completion 9-18-91 Ground E l e v . 103.9* Local 

Depth Thickness 
( f ee t ) ( feet ) S t r a t i g r a p h i c D e s c r i p t i o n 

0 - 1.0 1.0 

1.0 - 2.7 1.7 

2.7 - 4.6 1.9 

4.6 - 7.7 3.1 

7.7 - 8.6 0.9 

8.6 - 22.7 14.1 

Tan sand 

No recovery 

Tan sand with gravel 

No recovery 

Tan sand with caliche 

No Recovery 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-18 Borehole Location Pi t 1 

Northern Natural Gas Companv 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date o f Complet ion 9-19-91 Ground E l e v . 1QQ-Q' Local 

Depth 
( feet) 

Thickness 
( feet ) S t r a t i g r a p h i c Descr ipt ion 

0 - 2.9 2.9 No recovery 

2.9 - 4.2 1.3 Tan brown sand 

4.2 - 6.7 2.5 Black sand with caliche 

6.7 - 7.9 1.2 No recovery 

7.9 - 8.5 0.6 Black sand with caliche 

8.5 - 12.9 4.4 No recovery 

12.9 - 14.7 1.8 Black sand with caliche 

14.7 - 17.9 3.2 No recovery 

17.9 - 19.2 1.3 Black sand with caliche 

19.2 - 22.9 3.7 No recovery 

22.9 - 24.8 1.9 Black sand 

24.8 - 27.9 3.1 No recovery 

27.9 - 29.3 1.4 Black sand with caliche 

29.3 - 32.9 3.6 No recovery 

32.9 - 34.2 1.3 Black sand with caliche 

34.2 - 35.6 1.4 White caliche 

35.6 - 37.9 2.3 No recovery 

37.9 - 39.4 1.5 Tan cemented sand 

39.4 - 43.9 4.5 No recovery 

43.9 - 48.2 4.3 Tan cemented sand 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

D r i l l e r 

Drilling Medium 

BH-19 Borehole Location Lean Oil Tank 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date of Completion 9-19-91 Ground Elev. 102.0' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 

1.0 

2.5 

2.9 

3.8 

7.9 

10.3 

1.0 

2.5 

2.9 

3.8 

7.9 

10.3 

15.0 

1.0 

1.5 

0.4 

0.9 

4.1 

2.4 

4.7 

Brown s i l t y sand with catalyst pellets 

Tan sand with caliche 

No recovery 

Tan sand with caliche 

No recovery 

Tan sand with caliche 

No recovery 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

D r i l l e r 

D r i l l i n g Medium 

BH-20 Borehole Location Pit 1 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Date of Completion 10/17/91 Ground Elev. 99.8' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 — 1.0 1.0 Brown s i l t y sand with gravel 

1.0 - 1.5 0.5 Black s i l t y clay sand 

1.5 - 3.0 1.5 No Recovery 

3.0 - 4.5 1.5 Brown s i l t y clay sand 

4.5 - 4.9 0.4 Tan sand 

4.9 - 7.7 2.8 White caliche 

7.7 - 8.0 0.3 No Recovery 

8.0 - 10.0 2.0 White caliche 

10.0 - 13.0 3.0 No Recovery 

13.0 - 13.7 0.7 White caliche 

13.7 - 18.0 4.3 No Recovery 

18.0 - 21.6 3.6 White sand 

21.6 - 23.0 1.4 No Recovery 

23.0 - 24.5 1.5 White sand 

.24.5 - 26.7 2.2 Tan sand 

26.7 - 28.0 1.3 No Recovery 

28.0 - 29.0 1.0 Pink Sandstone 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

BH-21 Borehole Locat ion 

Northern Natural Gas Company 

Don Briggs, METRIC Corporation 

METRIC Corporation 

Hollow Stem Auger 

Pit 1 

Date of Completion 10/17/91 Ground Elev. 100.5' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 - 1.0 1.0 Brown s i l t y sand 

1.0 - 1.7 0.7 Black s i l t y clay sand 

1.7 - 2.2 0.5 Brown coarse sand with gravel 

2.2 - 2.7 0.5 No Recovery 

2.7 - 3.8 1.1 Brown coarse sand with gravel 

3.8 - 4.5 0.7 Tan sand 

4.5 - 7.7 3.2 No Recovery 

7.7 - 9.9 2.2 Tan sand 

9.9 - 12.7 2.8 No Recovery 

12.7 - 13.8 1.1 Tan sand with caliche 

13.8 - 14.9 1.1 White caliche 

14.9 - 15.1 0.2 Gray caliche 

15.1 - 17.7 7.6 No Recovery 

17.7 - 19.0 1.3 Gray caliche 

19.0 - 19.6 0.6 Pink sandstone 

19.6 - 22.7 3.1 No Recovery 

22.7 - 23.7 1.0 Tan sand 



METRIC 
Corporation 

SAMPLE LOG 

Cont inued 

Borehole Number BH-21 Borehole L o c a t i o n Pi t 1 

( C o n t i n u e d f r o m P rev ious Page) 

Dep th 
( f e e t ) 

Thickness 
( f e e t ) S t r a t i g r a p h i c D e s c r i p t i o n 

23.7 - 27.7 4.0 

27.7 - 29.0 1.3 
No Recovery 

Pink Sandstone 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number B H ~ 2 2 Borehole Location p l t 1 

Property Owner Northern Natural Gas Ccmpany 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

D r i l l i n g Medium Hollow Stem Auger 

Date of Completion 10/18/91 Ground Elev. 101.3' Local 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0 - 0.1 0.1 White very fine s i l t y sand 

0.1 - 1.3 1.2 Brown s i l t y sand 

1.3 - 2.8 1.5 Tan sandy caliche 

2.8 - 3.0 0.2 No Recovery 

3.0 - 4.3 1.3 Tan sand 

4.3 - 6.0 1.7 Tan sandy caliche 

6.0 - 8.0 2.0 No Recovery 

8.0 - 9.0 1.0 White caliche 

9.0 - 13.0 4.0 No Recovery 

13.0 - 14.7 1.7 White caliche with tan sand 

14.7 - 18.0 3.3 No Recovery 

18.0 - 19.0 1.0 White caliche with tan sand 

19.0 - 23.0 4.0 No Recovery 

23.0 - 24.0 1.0 White caliche with tan sand 

4fc24.0 

28.0 

- 28.0 4.0 No Recovery 4fc24.0 

28.0 - 29.6 1.6 Tan sand 

24.6 - 30.5 0.9 Pink sandstone 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number 6 1 1 - 2 3 Borehole Location 

Property Owner Northern Natural Gas Company 

Sample Logger Don Briggs, METRIC Corporation 

D r i l l e r METRIC Corporation 

Landfarm Well 

D r i l l i n g Medium Hollow Stem Auger 

Date of Completion 10/18/91 Ground Elev. 101.0' Local 

Depth 
(feet) 

Thickness 
(feet) Stratigraphic Description 

0 - 0.3 0.3 Brown s i l t y sand 

0.3 - 1.6 1.3 Brown s i l t y sand with caliche 

1.6 - 3.0 1.4 No Recovery 

3.0 - 5.9 2.9 Brown s i l t y clay 

5.9 - 6.6 0.7 Tan s i l t y clay sand 

6.6 - 8.0 1.4 No Recovery 

8.0 - 8.5 0.5 Tan s i l t y clay sand 

8.5 - 11.0 2.5 Red s i l t y clay sand 

11.0 - 12.2 1.2 White caliche 

12.2 - 13.0 0.8 No Recovery 

13.0 - 16.2 3.2 White caliche 

16.2 - 16.5 0.3 Tan sand 

16.5 - 18.0 1.5 No Recovery 

18.0 - 19.6 1.6 Tan sand 

19.6 <- 24.5 4.9 No Recovery 



APPENDIX B 
MONITOR WELL CONSTRUCTION DIAGRAMS 



Top of PVC Casing 
Measuring Point 
Elevation 100.00' 
Local Datum 

39.0 

41.1 

43.4 

51.1 

53.2 

i—r 
— 2" Well cap 

Locking Protective Well Head 

Concrete Slab 
Ground Level 

2" FJT PVC Casing 

5% Bentonite/Cement 

10 x 20 Sand 

Water Table 

2" x 0.010" Slot FJT PVC Screen 

Caved Material 

Total Depth 

Well Construction Diagram 
Monitor Well MW-1 

Hobbs Plant 



Top of PVC Casing 
Measuring Point 
Elevation 97.13 
Local Datum 

0 I-VAV^ 
Concrete Slab 

35.0 

37.0 

40.7 

2" Well Cap 

Locking Protective 
Well Head 

2" FJT PVC Casing 

5% Bentonite/Cement 

10 x 20 Sand 

Water Table 

2" x 0.010" Slot FJT PVC Screen 

47.0 

47.0 

Caved Material 

Total Depth 

Well Construction Diagram 
Monitor Well MW-2 

Hobbs Plant 



Top of PVC Casing 
Measuring Point 
Elevation 97.42' 
Local Datum 2" Well Cap 

Locking Protective 
Well Head 

Concrete Slab 
Ground Level 

2" FJT PVC Casing 

5% Bentonite/Cement 

10 x 20 Sand 

Water Table 

52.7 

52.8 

2" x 0.010" Slot FJT PVC Screen 

Caved Material 

Total Depth 

Well Construction Diagram 
Monitor Well MW-3 

Hobbs P l a n t 



APPENDIX C 
LABORATORY REPORTS FOR 

BOREHOLE SAMPLING 
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ANALYTICAL 
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8072 

• H A Z A R D O U S •NON-HAZARDOUS 
DATE RECEIVED , ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEDED ' 

( . Ob 
DUE DATE / 

//•/ hi 
ACCOUNT INFORMATION 7 T 

CUSTOMER'S NAME / . • CONTACT , . 

1 V'\..<./C-iv<tfcC 'f\J\t.GJiQ 
ADDRESS / J PHONE NUMBER 

CITY/STATE/ZIP 
I V - L U S 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT 

PAYMFMT R F r r n 
ADDRESS PHONE NUMBER 

OPFN A C M ! IMT > O U 7 

r.A«sn 
CITY / STATE / ZIP 

C.HFr.K NIIMPPR 

SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
OF SAMPLE NO. OF SAMPLES "TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

f l WATER 
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•(SUBJECT TO WORK LOG) 
SAMPLE DELIVERED BY SIGNATURE 

ANALYSIS REQUEST 

DATE , 

WORK DESCRIPTION. 

_i L. 

- 0 

SPEPTA AL INSTRUCTIONS. 

BILLING: ( • PICKUP [ |MAIL 
LOGGED IN BY 

7300 Jefferson NE • Albuquerque. New Mexico 87109 • (505)345-8964 * FAX (505) 345-7259 



ASSAIGAI ANALYTICAL LABS, INC. 
Albuquerque, New Mexico 

CHAIN OF CUSTODY RECORD 

DATE 
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ADDRESS 26 Z6 US./tfc*r/a.* 
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A/*A6s , sT- ̂  • XXJ&e 
SAMPLE COLLECTION SITE " MOIMJ P/&<i /" - fit//Xk /* liA*. //atJ 
DATE OF COLLECTION5-10 -—g-lZ-HTIME 
DATE OF SHIPMENT TO ASSAIGAI 8-£Z-4n 

BY WHOM 0 1 8 / s # e C o s f 

SAMPLE IDENTIFICATION TYPE CONTAINERS PRESERVED ANALYSIS REQUESTED 

7*M -30.0 o/V£ TAM / A T E / /rCLP-o-#-Sr 

OJi/S 

3X2- 4-2-S -<rJ>-0 OlVZ JTc£ TAP// /jr**/rcLp-a-M^ 
OAJ£ 

KHz - 0+ - J.O OAJ£. ' r/iPP //irsx. /rci-P-o^^ 
BM - X.A -9.2. Crre- b OAJ& Tee. rpPAA 

OA/£ T/IPM /A77Z* /7LL P-O^sf 

Jl/Jl -tf.o 0A/£ 
RJ/ Z. - ^a.o-.^O-^ JZCP. repjj //I?-/?*/niP-o-sf-jr 

? 

SM J -AC-* OAAP TPPJJ Mrpix/rciP-co^^-
P f / - i t -O - TP AM A3 r / r x /r6£~P~0-s/-/ 

EPA METHODS REQUESTED 

LAB CAUTION TOXIC--

R0IQUISHED BY. 

HAZARDOUS SUBSTANCE 

DATE Ar - z z - *=jrf 

RELINQUISHED BY 

RECEIVED & LOGGED IN BY ) TA-
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TRANSWESTERN PIPELINE/ENRON 
CLIENT LOG-IN PROBLEMS/INCONSISTENCIES 

DATE RECEIVED ; y j ^ h i WO #; ffMSk 

DISTRICT: CONTACT: OUici, ICA\JUL;̂  

PROBLEMS/INCONSISTENCIES ON CHAIN OF CUSTODY(COC) 

NO CHAIN OF CUSTODY INCLUDED WITH SAMPLES. 

DISTRICT LEFT BLANK. 

DATE SAMPLED LEFT BLANK. 

NO ANALYTES REQUESTED. 

ILLEGIBLE HANDWRITING 

SAMPLE SITE LEFT BLANK 

TURN AROUND TIME NOT INDICATED. 

SAMPLE ID ON.CONTAINER & COC INCONSISTENT. 

CHAIN OF CUSTODY NOT RELINQUISHED. 

SAMPLES RECEIVED DAMAGED. 

SAMPLES RECEIVED UNSEALED. 

COMMENTS: QjLoo - fV)o StW<pJ»W 1 nJuLcsdbJL 

si 

SAMPLES LOGGED IN BY: £Qp^y*. 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

D i s t r i c t : Date: -?/ 

Sample L o c a t i o n 
Valve o r Receiver No. 

Vol. C o l l e c t , 
During Flush 

Sampler 

SAMPLE ID NUMBER 

BH-h IQ. £-10-7 

SOLVENT 
USED 

A/o 

SAMPLE ANALYSES REQUESTED 

9.0 -2.9.3 
TAA// A 3 7igV/ TCLA-O 

MIL TAA MA A T£JS TZJ-P^o 

A/c 
XA£/U-

Relinquished By_ _____ 
Relinquished To Ass*~i H 

Date B'-Z-S-^f 
Date If—2-3^1 

Relinquished By 
Relinquished To 

Relinquished By_ 
Relinquished To_ 

Relinquished By 
Relinquished By_ 

Date_ 
Date" 

Date_ 
Date" 

Date_ 
Date" 

Laboratory: 
Received: 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 
8082 

•HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED / ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEIVED' 

/ Qo u 
DUE DATE j / 

8 1/ so M i 
ACCOUNT INFORMATION 

CUSTOMER'S NAME - CONTACT 

ADDRESS / PHONE NUMBER 

CITY / STATE / ZIP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT 

PAYMFNT RFfVn 
ADDRESS PHONE NUMBER 

1 nPPN APr -n i lMT S V * 

PASH 
CITY /STATE /Z IP 

CHFC.K N t lMRFn 

SPECIAL BILLING INSTRUCTIONS 

~ T ^ r ^ j 
SAMPLE INFORMATION 

TYTC OF SAMPLE NO. OF SAMPLES 'TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

I | WATER 

• OIL 
(~~| SLUDGE 

• OTHER 

6 
NO. OF CONTAINERS 

[TJ- REGULAR (10WKG DAYS) 

f~~) RUSH (3 DAYS) 

• EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 
SAMPLE DELIVERED BY SIGNATURE DATE 

ANALYSIS REQUEST 

WORK DESCRIPTION. 

7 A. /• >/ - 5 O71-£ TKZUL.6 , AJcA^ iccF-F; 

L INSTRUCTIONS 

LOGGED IN BY 
BILLING: • PICKUP [ T j M A I L 

7300 Jefferson NE • Albuquerque, New Mexico 87109 • (5051345-8964 • FAX (5051345-79so 
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ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 

8132 

•HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED/ ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEIVED 

10: V ) 
DUE DATE/ / 

ACCOUNT INFORMATION ' 
CUSTOMER'S N A M E . 

fS-«. \ <••...._/T"t o i Y.. 
CONTACT. . y 

ADDRESS ' PHONE NUMBER 

CITY/STATE/Z IP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT 

P A V M F N T R F f l ' n . 
ADDRESS PHONE NUMBER riPFM t \ r r m I N T > *= ,V 

PAS|-I 
CITY / STATE / ZIP 

r .HFrx M I I M P P R 

SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
TYPE C?FPSAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

• WATER 

P : SOIL 
OIL 

• SLUDGE 

• OTHER 

h 
NO. OF CONTAINERS 

J£j} REGULAR OOWKG DAYS) 

• RUSH (3 DAYS) 

| | EMERGENCY (STAT) 

• WATER 

P : SOIL 
OIL 

• SLUDGE 

• OTHER 

h 
NO. OF CONTAINERS 

J£j} REGULAR OOWKG DAYS) 

• RUSH (3 DAYS) 

| | EMERGENCY (STAT) 

• WATER 

P : SOIL 
OIL 

• SLUDGE 

• OTHER i •(SUBJECT TO WORK LOG) 

• WATER 

P : SOIL 
OIL 

• SLUDGE 

• OTHER i •(SUBJECT TO WORK LOG) 
SAMPLE DELIVERED BY SIGNATURE 

Li r% /U:X7 iy\W 
ANALYSIS REQUEST 

DATE / 

/VORK DESCRIPTION. 

77e •Hz 
j K r h\ P 

7 

P E C I A L T R S T R U C T I O N S . 

ILLING: Q P I C K U P Q M A I L 
LOGGED IN'.BY-

?nn .Iftffftrsnn NF • A lbum iprr i i i f i N f iw Mex ico 87109'' • f f i u ^ . / ^ - A O A / i - TA 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: Ho(?bs Date: &/z ?/f/ 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

SAMPLE I D NUMBER 

SH-5-0-2.O 

SOLVENT 
USED 

SAMPLE 
ICED 

yrs 

ANALYSES REOUESTED 

TAAP/£T/£x /Tct-A-o*i'r 
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ASSAGAI 
ANALYTICAL 
LABORATORIES 

WORKORDER 

8312 

•HAZARDOUS QNON-HAZARDOUS 
OATE EtECEWED ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEIVED' 

ACCOUNT INFORMATION 

DUE DATE 7 7 7 

CUSTOMER*S*IAME 1 . - " 
^ 

ADDRESS / / PHONE NUMBER 

CITY / STATE / ZIP 

PARTY RESPONSIBLE FOR PAYMENT 1F OTHER THAN ABOVE ACCOUNTSTATUS 
NAME CONTACT 

P A Y M F N T R P C ' n , 
ADDRESS PHONE NUMBER 

OPEN ACCOUNT 

CITY / STATE / ZIP 
C.HPr.K Nl IMRPR 

SPECIAL BILLING INSTRUCTIONS 

T Y P E O T ^ 

SAMPLE INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

• WATER 

j g - S O l L 
OH. 

• SLUDGE 

• OTHER 

7 
NO. OF CONTAINERS 

REGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

• EMERGENCY (STAT) 

•{SUBJECT TO WORK LOG) 
SAMPLE DELIVERED BY SIGNATURE 

ANALYSIS REQUEST 

WORK DESCRIPTION. 

/ ,s J 

SPECIAL INSTRUCTIONS 

3ILLING: • PICKUP Q M A I L 
LOGGE. 
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