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1.0 EXECUTIVE SUMMARY

Giant Industries Arizona, Inc. (Giant) has installed sixteen monitor wells including one re-
covery well and two piezometers south of Giant’s Bloomfield Refinery. The ground water
from the sixteen monitor wells has been sampled and analyzed for metals, halogenated vola-
tile organic compounds, aromatic volatile organic compounds, polynuclear aromatic hydro-
carbons, and other chemical constituents that include major ions and total dissolved solids.

Measurements of petroleum product thickness indicate the presence of a free-phase hydro-
carbon plume confined to within 100 feet on the east and 130 feet on the west of Bureau
of Land Management monitor well BLM-37, within 150 feet on the east and 150 feet on
the west of monitor well SHS-11, and extending south to an indeterminant distance north of
monitor well SHS-14. Analytical results of ground-water sampling indicate that a dissolved-
phase plume associated with the free-phase hydrocarbon is present at the site.

Aquifer analysis indicates that an adequate number of monitor/recovery wells are in place to
control plume migration and recover free-phase hydrocarbon. Initiation of product recovery
and control of plume migration is proposed by pumping product and ground water from
four existing monitor/recovery wells. A request to modify the existing discharge plan GW-40
is recommended.
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2.0 INTRODUCTION

Giant Industries Arizona, Inc. has contracted Geoscience Consultants, Ltd. (GCL) to inves-
tigate the occurrence of free- and dissolved-phase hydrocarbon in and floating on the
ground water benecath the area south of Giant’s Bloomfield Refinery. GCL submitted a
work plan to the New Mexico Oil Conservation Division (NMOCD) on July 7, 1989,
entitled Off-Site Hydrogeologic Investigation (Geoscience Consultants, Ltd., 1989a). In accor-
dance with the work plan, GCL installed two monitor wells (SHS-1 and SHS-2), performed
a soil-vapor study, sampled and analyzed ground water from these wells, and submitted the
results to the NMOCD in the First Report of Off-Site Investigation on October 20, 1989
(Geoscience Consultants, Ltd., 1989b).

The First Report of Off-Site Investigation recommended that additional monitor wells be in-
stalled and that ground water be sampled and analyzed to further characterize ground-water
conditions in the subsurface south of U.S. Highway 64. In January 1990, GCL installed six
additional monitor wells, SHS-3 through SHS-8, and analyzed the ground water collected
from them.

On February 23, 1990, Giant submitted the Second Report of Off-Site Investigation, which
discussed the work performed that fulfilled the recommendation in the first report. This
second report recommended the installation of a recovery well. In response to the submis-
sion of Giant’s Second Report of Off-Site Investigation, the NMOCD requested that in addi-
tion to installing a recovery well, additional monitor wells be installed to delineate the ex-
tent of dissolved-phase hydrocarbons downgradient of the suspected plume.

Four boreholes, BH-1 through BH-4, were completed during April 1990, prior to the instal-
lation of the recovery well. The locations of the borings are shown on figure 2-1. The soil
borings were used to identify the thickness of the saturated alluvium and to locate the top
of the bedrock so that a recovery well location could be selected. The 6-inch recovery well,
SHS-9, was installed immediately following the boring program. The recovery well is located
inside the boundary of the suspected plume at the point where the boring program indi-
cated the thickest section of saturated alluvium, and downgradient from the monitor well
with the most free-phase product (BLM-37).

Three additional ground-water monitor wells, SHS-10, -11 and -12, were installed and
ground-water samples were collected. Monitor wells SHS-10, -11 and -12 were located
downgradient of the suspected free-phase plume boundary, along Circle Drive, as shown on
figure 2-1.
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Analytical results from ground-water samples collected following the installation of monitor
wells SHS-10, -11 and -12 indicated the need for further investigation south of Circle Drive.
A technical meeting was held on July 19, 1990, with representatives from Giant, GCL and
NMOCD present. On July 31, Giant submitted a work plan to the NMOCD discussing
further investigation of the occurrence of hydrocarbon south of Circle Drive. The work
plan proposed a boring program that included soil analyses, the installation of additional
monitor wells, and additional ground-water sampling. The work plan was implemented
during August 1990. Eleven borings were made along Meadow Lane and Sage Street, and
three soil samples were collected and analyzed for halogenated and aromatic volatile organic
compounds. Ground-water monitor wells SHS-13 through SHS-15 were installed along Mea-
dow Lane and monitor well SHS-16 was installed along Sage Street. The locations for mon-
itor wells SHS-13 through SHS-16 were selected based on analysis of the information gener-
ated during the boring program. Monitor well and boring locations are shown in figure 2-
1. The ground water collected from monitor wells SHS-13 through SHS-16 was analyzed
for halogenated and aromatic volatile organic compounds, total metals, PAHs, and other
chemical constituents.

To better understand the subsurface hydraulics south of the refinery, Giant initiated an
aquifer study. In September 1990, aquifer slug tests were performed in nine of Giant’s
sixteen monitor wells associated with the off-site investigation.
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3.0 METHODS OF INVESTIGATION

3.1 Exploratory Seil Borings

The exploratory soil-boring program was performed by Western Technologies, Inc. (WTI)
using a CME-55 drill rig with 10-7/8" inside diameter, hollow-stem augers. The drill rig and
all of the drill augers were steam cleaned prior to setting up on each borehole. All bore-
hole locations are shown in figure 2-1.

Boreholes BH1 through BH4, located adjacent to monitor well SHS-9, were drilled to deter-
mine the depth to bedrock and the saturated thickness of the alluvial aquifer in this area.
No samples were collected from BH1 through BH4 for laboratory analysis.

The borings along Meadow Lane and Sage Street (B1 through B11) were drilled to deter-
mine the southern extent of hydrocarbon in the soil. The data collected from the boreholes
aided in determining the locations of ground-water monitor wells. Split-spoon samples were
collected at S-foot intervals. The lithology of each sample was recorded on a lithologic log
form. The lithologic logs for the borings are included as appendix A of this report. Soil
samples were split in half. One half of each sample was retained, on ice, in a sealed glass
jar for possible subsequent laboratory analysis. The other half of the sample was stored in a
sealed glass container for on-site headspace analysis. If the on-site headspace analysis indi-
cated 1 part per million or more organic vapor in the headspace of the sample, the other
half of the sample was shipped to the laboratory for analysis. A total of three soil samples
were analyzed by Radian Analytical Services using EPA Methods 8010 and 8020 for halo-
genated and aromatic volatile organic compounds, respectively.

3.2 Monitor Well Installation

Field work was performed following NMOCD approval of the proposed work plans. WTI
of Farmington, New Mexico, was contracted to conduct the soil-boring program and to in-
stall the monitor wells using a hollow-stem auger drill rig. Mo-Te Dirilling of Farmington,

New Mexico, was contracted to install a recovery well and monitor wells SHS-13 and SHS-
16 using an air-rotary drill rig.

The installation of the monitor wells SHS-10 through SHS-12 and SHS-14 and SHS-15 was
performed using a CME-55 drill rig with 10-7/8" inside diameter, hollow-stem augers. A
representative of Giant or GCL was present at all times during the investigation. All
ground-water monitor wells were screened through the water/air interface in order to ob-
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serve any free-phase constituents that may have been floating on the surface of the ground
water. GCL’s standard operating procedures were followed for well installation (appendix A
of the Off-Site Hydrogeologic Investigation Plan; [Geoscience Consultants, Ltd., 1989a)).

Lithologic logs for borings at monitor wells SHS-1 through SHS-16 are included as appendix
A of this report. Monitor-well locations are shown in figure 2-1 and on the lithologic log
forms.

After the well casing was installed, the auger flights were retrieved in 5-foot intervals. Pre-
cleaned and prepackaged 10/20 silica sand was poured down the auger annulus to fill the
void left as each 5-foot flight was removed. The 10/20 sand was placed to a level of 3 to 5
feet above the top of the screen.

A bentonite seal was placed on top of the silica sand to form an impervious barrier and to
prevent downward migration of moisture. The remainder of the well annulus extending up
to ground surface was grouted with a neat cement slurry containing 5% bentonite. The
grout was introduced from the surface after all remaining auger flights had been removed.
The well head was completed with the installation of a flush-to-grade concrete slab and
waterproof steel vault. Well completion diagrams are included as appendix B.

Well development and purging were conducted by bailing. The water was bailed from the
well in order to remove gross amounts of clay and silt. Each well was determined to be
fully developed and/or purged when the indicator parameters of pH, temperature, and elec-
trical conductance of the ground water had stabilized.

33 Ground-Water Sampling

Monitor wells SHS-1 through SHS-16 were sampled to characterize the ground-water
chemistry. Samples were obtained using a bottom-filling teflon bailer. The bailer was
washed with lab soap, rinsed with methanol, and triple-rinsed with distilled water prior to
use at each well. The samples were collected according to guidelines cited in EPA’s RCRA
Ground-water Monitoring Technical Enforcement Guidance Document (OSWER-9950.1) and
shipped to the laboratory in an ice chest, following strict chain-of-custody procedures.
Ground-water samples were preserved according to methods described in EPA’s Test
Methods for Evaluating Solid Waste (SW-846).

Prior to sampling, the monitor wells were purged until three casing volumes of water were
removed or indicator parameters of pH, temperature, and electrical conductivity of the
ground water from each well had stabilized.
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Radian Analytical Services analyzed the ground-water samples from monitor wells SHS-1
through SHS-16 for polynuclear aromatic hydrocarbon compounds using EPA Method 610,
halogenated volatile organic compounds using EPA Method 601, and aromatic volatile or-
ganic compounds using EPA Method 602. The ground water collected from monitor wells
SHS-1 through SHS-16 was analyzed for metals using the appropriate EPA Method for each
analyte. Inter-Mountain Laboratories, Inc., analyzed the ground-water samples from monitor
wells SHS-1 through SHS-16 for major ions, total dissolved solids, Ph, electric conductance;
and they also performed a mass balance analysis.

3.4 Aquifer Slug Tests

Aquifer slug tests were performed at ground-water monitor wells SHS-7 through SHS-15.
The static water level in each well was measured prior to the slug test. Water levels were
recorded with a GCL Data Logger designed especially for use in aquifer testing activities.
Solid state, piezoresistive pressure sensors (Omega PX-83) were placed in the wells to pro-
vide continuous measurements of the water levels. The sensors that were used are rated at
0.25% accuracy and vent to the atmosphere to reduce the effects of barometric pressure
changes that could affect the readings. Each sensor was connected to a programmable ana-
log-to-computer interface (DGH D2000) that calibrated and conditioned the signals to
provide accurate readings. This interface was connected to a Cambridge Z88 portable com-
puter that manages the overall data collection and storage operations. The GCL Data Log-
ger that was used is a self-contained unit consisting of a rechargeable regulated power
supply, eight interface channels and a computer.

Pressure transducers were lowered into the test well being tested and secured so that the
transducer was suspended 1 foot above the bottom of the well. A 2-inch diameter by 5-
foot-long stainless steel slug was introduced into the ground water through the well casing.
The response of the ground water in the monitor well to the introduction of the slug was
then recorded. The data logger was programmed to record changes in the water level
above the pressure transducer. Measurements were recorded at 1-second intervals for the
first 5 minutes, followed by 5-second intervals for 25 minutes, and then 10-second intervals
for 30 minutes. The intervals of recording measurements were adjusted after field observa-
tions indicated the response of the aquifer could be monitored by collecting fewer data
points. Following the return of the aquifer to equilibrium, the slug was removed and the
response of the ground water in the monitor well was recorded again. The stainless steel
slug was decontaminated prior to use on each well to ensure that cross-contamination be-
tween monitor wells would not occur.
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3.5 Aquifer Analysis

Aquifer properties are limiting factors which must be considered in selecting the appropriate
remedial strategy. Previous investigations (Geoscience Consultants, Ltd., 1987, 1989a)
sought to determine on-site hydraulic characteristics and the current on-site remedial design
was based on those determinations and was periodically modified after several months of
observation. Data for analysis of off-site aquifer properties were obtained from slug tests of
nine off-site monitor wells. Data from the slug tests were analyzed to determine the hy-
draulic conductivity of the off-site aquifer material. Water level measurements were taken
in off-site wells to establish the orientation of the phreatic surface and hydraulic gradient.
According to Darcy’s equation, hydraulic conductivity and hydraulic gradient can be used to
determine the average linear velocity of ground-water flow. Based on the determination of
this velocity and conceptual models for the aquifer system developed in the previous on-site
investigations (Geoscience Consultants, Ltd., 1987, 1989a.), the semi-analytical computer
code RESSQ (Javandel, et a.l, 1984) was used to predict the probable hydraulic result of
the proposed four-well pumping scenario.

3.6 Slug Test Analysis

As previously described in section 3-4, slug tests were performed on nine wells in the off-
site area. Both a rising head (slug-in) and falling head (slug-out) test were performed on
most wells. For wells SHS-12 and SHS-13, only slug-in tests were performed because of the
long recovery time required at these locations. The results of the two methods should,
theoretically, lead to the same value of hydraulic conductivity. Comparison of the two re-
sults for each well provides a method of quality assurance for the test results and a measure
of reliability of the hydraulic conductivity calculation.

Field data from the slug tests were reduced for the purpose of analysis. The first step in
the analysis was to convert the drawdown data from each test to the corresponding value of
H/H, as described by Cedergren (1977). The resulting data sets (H/H, vs Time) were plotted
on semi-logarithmically scaled paper. When the implicit assumptions and conditions of the
method (Cedergren, 1977) are met, these data produce a straight line plot. The plotted data
were examined to determine which portion of the data best met the required conditions
(i.e., plotted on a straight line). These data were used for hydraulic conductivity analysis.

Once the appropriate straight-line data had been selected as described above, the public
domain computer code TLP (Thompson, 1987) was used to calculate hydraulic conductivity
for each test. This program, which has been tested and validated by GCL, employs the
method described by Cedergren (1977) to determine hydraulic conductivity.
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3.7 Capture Zone Estimation

The semi-analytical method of Javendal, et al. (1984), known as RESSQ may be used to
determine the hydraulic effect of various pumping strategies. This method is more powerful
than simple analytical methods but is much simpler in its application and execution than
most robust numerical methods. The simplicity of the method allowed the benefit of its
power to be utilized here, even though the scope of this investigation is very limited.

It must be noted that the fundamental assumptions and conditions required for complete
validity of the RESSQ method are not completely satisfied by the off-site aquifer matrix.
However, by choosing conservative input parameters and by exercising caution and
reasonable scientific judgment in the interpretation of the results of this method, it is felt
that a reasonable preliminary estimate of hydraulic conditions has been made. Since the
method is a computer model based on certain assumptions that are not completely satisfied
by the natural system, its predictions should be verified by actual field observation and sub-
sequent evaluation.




GIANT INDUSTRIES THIRD REPORT OF OFF-SITE INVESTIGATION

Geoscience Consultants, Lid.

4.0 RESULTS

The area south of Giant’s Bloomfield Refinery is located on alluvial sediments comprised of
interbedded clays and sands, with discontinuous lenses of cobbles occurring locally. Subsur-
face terrace deposits from sediment deposition by the San Juan River may account for some
of the discontinuity encountered in the area. The alluvial sediments are poorly to well
sorted and unconsolidated. The thickness of the alluvium ranges from 39.5 feet at monitor
well SHS-2 to over 58 feet at monitor well SHS-11. Borehole logs indicate that the alluvial
sediment thickens to the west and to the south. An active arroyo that once ran through
the study area has been diverted to the west of County Road 5500.

Underlying the alluvial sediments is the Tertiary Nacimiento Formation. Locally, the
Nacimiento Formation is comprised of consolidated claystones/shales and cemented sand-
stones.

The alluvial sediments and the Nacimiento Formation are host to an unconfined- to
partially-confined aquifer. These units merge hydrologically with the San Juan River al-
luvium to the south. The thickness of the saturated alluvium ranges from approximately 2
feet at monitor well SHS-2 to greater than 20 feet at monitor well SHS-11. Water surface
elevations for surrounding wells are shown in table 4-1.

A potentiometric surface map for the area south of State Highway 64 is shown on plate 1.
The direction of the gradient of the ground water in the off-site study area is approximately
20 degrees west of south.

4.1 Results of Boring Program

Data from borings'BHl through BH4, in the vicinity of SHS-9, indicated that the top of the
bedrock in this area is a planar paleo surface that dips to the west. Consequently, the
thickness of the saturated alluvium increases to the west.

The borings on Meadow Lane indicate that hydrocarbon constituents are present in the soil
at locations B1, B3, and B4 (figure 2-1). The headspace analyses performed on soil samples
collected along Sage Street indicate that no hydrocarbon was present. None of the soil
samples from along Sage Street were analyzed at the laboratory. The laboratory reports for
the soil analysis at B1, B3 and B4 are included in appendix C.
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Table 4-1

Water Level Data

Water Surface

Well Depth to Water Casing Elevation Elevation
SHS-1* 41.22 5383.54 5342.32
SHS-2? 37.18 5381.66 5344.48
SHS-3 35.86 5383.33 5347.47
SHS-4 4135 5383.62 5342.27
SHS-5 38.44 537836 5339.92
SHS-6 38.55 5378.17 5339.62
SHS-7 38.95 5378.77 5339.82
SHS-8’ 38.81 5380.25 5341.44
SHS-9 38.10 5380.79 5342.69
SHS-10 37.12 5373.80 5336.68
SHS-11* 38.26 5373.17 5334.91
SHS-12 40.03 5373.94 5333.91
SHS-13 36.93 5367.81 5330.88
SHS-14 35.28 5367.07 5331.79
SHS-15 34.19 5366.21 5332.02
SHS-16 32.01 5362.58 5330.57
GRW-1 51.57 5388.65 5337.08
GRW-2 49.75 5391.28 5341.53
GRW-3 53.50 5388.77 5335.27
GRW-4 45.20 5390.02 5344.82
GRW-5 58.70 5390.56 5331.86
BLM-30 3291 5369.75 5336.84
BLM-27 42.82 5379.01 5336.19
BLM-37° 39.19 5383.46 5344.27

BLM Water Levels Taken 12/11/89
SHS Water Levels Taken 9/12/90
GRW Water Levels Taken 9/5/90

'Water Level Corrected for .11° HC
*Water Level Corrected for .45° HC
*Water Level Corrected for 0.03° HC
‘Water Level Corrected for 1.31" HC
‘Water Level Corrected for 1.38 HC
All Data are in Feet
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4.2 Results of Ground-Water Analysis

Free-phase hydrocarbon was found floating on the ground water in monitor wells SHS-1, -2,
-8, -11 and BLM-37. There was no product found in monitor well SHS-9 on September 12,
1990. Product/water level measurements taken prior to ground-water sampling on June 21,
1990, indicated that 0.20 feet of product was present at that time. Dissolved-phase con-
stituents were found at all monitor well locations where free-phase hydrocarbon is present.
Additionally, dissolved-phase aromatic hydrocarbon constituents were found to be greater
than five times the analytical detection limit at monitor wells SHS-7, -10, and -14.

The results of the laboratory analyses are summarized in tables 4-2 through 4-6, and the
laboratory reports are presented in appendix C of this report. The concentration of ben-
zene, toluene, ethylbenzene and xylene (BTEX) constituents for samples from ground-water
monitor wells SHS-1 through SHS-16 are shown on plate 2.

4.3 Results of Aquifer Analysis

RESSQ requires input parameters for aquifer thickness (b), porosity (n), average linear
ground-water velocity (v), direction of regional flow (@), and the adsorption capacity of the
aquifer matrix (A). Table 4-7 lists the values selected for these input parameters.

The thickness of the phreatic aquifer in the off-site area varies from a minimum of 39.5 feet
to greater than 58 feet (the deepest total depth drilled not encountering the base of the
phreatic aquifer). Many of the off-site wells did not reach the base of the phreatic aquifer.
In choosing a representative value for aquifer thickness, reliance was made on the concep-
tual models developed in previous investigations of the on-site areas. These studies were
geologically more comprehensive in nature than the current investigation. And the results
of the current investigation have led to an interpretation of the off-site geology that is com-
pletely consistent with the conceptual interpretation of the on-site geology. The on-site in-
vestigation involved drilling of sufficiently deep wells to allow an estimate of average aquifer
thickness and calibration of a numerical model of ground water flow. A value of 62.5 feet
was chosen for use in off-site modeling, based upon the observed agreement between the
previous model and actual conditions.

Table 4-8 presents the results of the slug test analysis. The conductivity values center
strongly at the 10° order of magnitude. This value was selected for use in computer
modeling of the off-site area. Calculated variations from this value of hydraulic conductivity
range over three orders of magnitude (table 4-8). These variations are explained by
geologic heterogeneity which is well documented, formation damage caused by the drilling
process, well inefficiencies caused by well construction, slug-test operator error, or a com-
bination of these factors.

12
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Table 4-7
Aquifer Parameters for RESSQ

b = 62.5 feet
n = 30 percent

v = Kl/n = 0.04 ft/day
K = 10° ft/sec

1=0014
@ = S2E = 160°
A=1(1R) =0

R = retardation coefficient




WELL

SHS-7
SHS-8
SHS-9
SHS-10
SHS-11
SHS-12
SHS-13
SHS-14
SHS-15

Table 4-8

Slug Test Derived Hydraulic Conductivities

HYDRAULIC CONDUCTIVITY (ft/sec)

SLUG-IN R

02 X 10° -0.983
0.2 X 10* -0.987
04 X 10* -0.999
02 X 10°* -0.999
0.3 X 10° -0.997
0.1 X 10° -0.996
02 X 10°* -0.976
0.2 X 10* -0.997
0.3 X 10* -0.998

R = regression coefficient of best-fit line.

SLUG-OUT R

0.1 X 10°* -0.987
0.5 X 10°* -0.982
0.5 X 10° -0.992
0.5 X 10* -0.994
0.1 X 10° -0.994
0.4 X 10* -0.997
0.2 X 10* -0.999
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Tables of reduced data used in the slug test analysis and the graphical plots of test data
used to evaluate the variables required for the calculation of hydraulic conductivity are pre-
sented in appendix D.

The average linear velocity of ground water may be calculated as
V=Kl/n (€))

where K is the hydraulic conductivity, I is the hydraulic gradient, and n is the effective por-
osity of the aquifer matrix. The average hydraulic conductivity of the off-site aquifer unit
(10° ft/sec, as determined from the slug test analysis), and the hydraulic gradient (0.014, as
determined from water level measurements, table 4-1, and the potentiometric data from
plate 1) were used in equation (1) to determine an average linear velocity of ground water
in the off-site area of 0.04 ft/day. The direction of ground-water flow, as determined from
plate 1, is S20W (200°). The average effective porosity of the aquifer material was esti-
mated at 30% from soil boring logs from the off-site area.

RESSQ allows inclusion of a factor representing the retardation of the contaminant front
due to adsorption of the contaminants to the rock matrix. The actual degree to which such
contaminant adsorption would retard the front is difficult to determine even when laboratory
analysis of such properties as total organic carbon and clay distribution are known. In ab-
sence of these properties and when the time of an instantaneous release is known, empirical
observations of plume migration can be used to estimate the retardation of a plume by all
mechanisms. Since none of this information is available for the current investigation, an
estimate of an appropriate retardation factor could not be made. Therefore, the RESSQ
models were produced assuming no adsorption of the contaminant front. This has no
bearing on the hydraulics governing zone of capture, but it would affect subsequent calcula-
tions relating to cleanup timing.

4.4 Capture Zone

RESSQ was used to predict the results of various pumping scenarios in consideration of the
areal extent of the known free-phase and dissolved-phase product plumes. Monitor wells
SHS 7, SHS-9, SHS-11, and SHS-14 were considered as possible pumping sites. Although
some or all of these wells could reasonably be expected to produce at a rate of three gal-
lons per minute (gpm), the capture zone calculation from RESSQ is based on a conserv-
ative pumping rate of 1 gpm for each well. The model also assumed that the existing on-
site recovery system would continue to operate. The analysis revealed that the most effec-
tive capture cross section would be produced by the combined pumping of all four wells at
1 gpm each. The cross section produced by this pumping scenario (as predicted by RESSQ)
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is presented in plate 3. This plate shows that the proposed combined pumping of wells
SHS-7, -9, -11, and -14 would produce a hydraulic capture zone adequate to contain the
existing free-phase and dissolved-phase product plumes. This pumping plan would also
allow the removal of the free-phase and dissolved-phase plumes.

It should be remembered that the RESSQ model is based on the assumption of a confined
aquifer. Conditions at the off-site area are thought to be unconfined. Unconfined condi-
tions could cause a significantly narrower zone of capture than shown in plate 3. However,
increased pumping rates, where possible, would offset this tendency. As previously
mentioned, the RESSQ model is an approximation of expected conditions only. Its predic-
tions, therefore, should not be used as a substitute for actual observational data and verifi-
cation. The RESSQ results may be used to recommend the appropriate pumping strategy.
The actual efficacy of this strategy must be demonstrated by continued monitoring.

The actual RESSQ output for the four well pumping scenario is presented in appendix E.
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5.0 CONCLUSIONS

A free-phase petroleum hydrocarbon plume occurs south of the Giant Bloomfield Refinery.
Also, there is a dissolved-phase plume that is associated with the free-phase hydrocarbon.
The approximate boundaries of the free-phase and the dissolved-phase hydrocarbon plumes
are shown on plate 2. The geometry of the plumes indicates preferential subsurface flow of
the ground water/hydrocarbon plume. The hydrocarbon flow path appears to follow a sub-
surface channel or other geologic heterogeneity through the study area.
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6.0 RECOMMENDATIONS

The following recommendations are proposed to initiate remediation of the petroleum hy-
drocarbon constituents found on and dissolved in ground water beneath the area south of
Giant’s Bloomfield Refinery.

Continue to capture ground water at the refinery site pursuant to the ap-
proved Discharge Plan (GW-40).

Begin recovery of free-phase/dissolved phase hydrocarbon from monitor wells
SHS-7, -9, -11, and -14. Pump wells at sustainable rates to minimize the time
required for remediation.

Pump recovered ground water from these off-site wells to the existing water
treatment system at the refinery site. Expand or modify treatment system as
appropriate to manage the increased flow from the off-site collection system.

Discharge treated ground water to injection wells or infiltration galleries with-
in the off-site area to enhance migration of hydrocarbons to recovery wells.

Create appropriate monitoring strategy to ensure that the proposed remedial
system successfully remediates the off-site area.

Amend existing discharge plan to include recommendations listed above.
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BOREHOLE LOG (SOIL)

Fage 1 of 1

SITE 1D:_Lee Acres Community LOCATION fD:_SHS-1

SITE COORDINAIES (ft.): Coordinstes ere local to GBR

N_9896-34 E__11406.67

GROUND ELEVATION (ft, MSL):_ Approximately 5381

STATE: _ New Mexico COUMIY:__ San Jusn

DRILLING METHOD:__Hollow Stem Auger

DRILLING CONTR.:__Western Tech

DATE STARTED: 7/31/89 DATE COMPLETED: 8/1/89
FIELD REP.:__ M, Nee

COMMENTS:

LOTATION DESCRIPTION: South of Gisnt's Bloomfield refinery on NMSR &4 right of wey, 100 ft west of BLM-37

RUN SAMPLE

R
DEPTH | LITH, 1 E uscs VISUAL CLASSIFICATION
c

FROM | 70O 1.b. TYPE

~ x>»wn
L

1 0 3 sV 0-28' Sand Mod Brn, 10 YR &/4, v fine to fine
grafned, well sorted, unconsol., slightly moist
ot spprox. 13/, Minor pebble gravel at 11’-13’,

cL silty clayey sand stringer, moderate broun,
10 YR &7&, st spprox. 157-15.57,

44 Minor small pebble gravel 22-28'.,

287-30°_Cley, moderste olive brn, S Y 474,
minor fine to cosrse sand.

s 307-30.5’ Sand as sbove (0’-28'), no gravel.

cL 6" clay to 317 greding to v fine sand ot 33’
olive gray, S v 3/72.

sC 33°-36" Silty Sandy Clay, moderste olive brn, 5 ¥
0 5 18 23 474, spprox. 33X cley, 33X sand, 33X silt,

36°-37¢ as sbove only stained, olive gray, SY 3/2.
Fine to coarse gsand intervsl 37’ to 37-1/2' then
to silty cley olfve gray, 5 ¥ 3/2.

3 o1 37'-172-39* Silty elay, olive gray S ¥ 372,

SM 397-40' Silty sand, olive gray, 5 ¥ 3/2 unconsol.,
M sorted,

5 CL | 407-41.5 Clay, mottled, mod ylish brn, 10 YR 574 -
olive grey. S YR 3/2.

SW ]| £1.57-42.5" Send. mod. olive brn S Y 46, f-m
send, unconsol., MV sorted.

e

35

(1} 437-507 Sand, mod yllsh brn, 10 YR %74, fine to med

»’; sC | 42.57-¢3.57 Sendy clay, mod brn, 5 YR 4/4.
? 2 send. unconsol. MW sorted, satursted
{4 .

DR AANAN
I

40

NA 507-51.5¢ mudstone/claystone, dusky yellow S5 Y 6/4
to light olive brn, 5 ¥ 5/8 mod well consolidated,
carbonaceous shale present, westhered, shele

0 10 43 48 present.

45 A | 51.5’-52' Sandstone, dusky yellow, S5 ¥ 6/4 to 1ight
olive brn, 5 ¥ 576, fine to med grained, well

consolidated, well sorted.
11 48 52

50




BOREHOLE LOG (SOIL)

SE__174 _SW 174 _NW 174 NW /4 S27  T29N_ Ri2W

Page of 1_

4

SITE 10:lee Acres Communfty  LOCATION 1D: SHS-2

SITE COORDINATES (ft.): Coordinates ere local to GBR

N_5854.92 E_11609,55
GROUND ELEVATION (ft. MSL): Approx. 5382
STATE: _ New Mexico COUNTY:__Sen Jusn

DRILLING METHOD: _Hollow Stem Auger

DRILLING COMTR.:_ Vestern Technology

DATE STARTYED: B/2/89 DATE COMPLETED: B/2/89%

FIELD REP.:__M. Nee

COMMENTS:

LOCATION DESCRIPTION: South of Giants Bloom{ield Refinery on NMSR &4 right of way, 100 ft esst of BLM-37

RUN SAMPLE
DEPTH

R 3
LITH. | E A
c L] f FROK 10 1.0.

uscs VISUAL CLASSIFICATION

TYPE

[ kRSN 1] 0 |35 .
o 3.5

2 3.5135

13.5
10

13.5 | 18.5

15

18.5 { 23.5

20

23.5 | 28.5

25

.
(NP
-0 oK :

28.5 | 33.5

30

2.5] 8 | 33.5 ] 38.5

35

38.5 | 43.5

40

43.5 | 48.5

45

48.5 | 53.5

S0

0-1' Soil, Silty sand w/organics, mod. yllsh, brn
10 YR 576, 40X silt, 60X f gand, unconsolidated,
mod well sorted, sub sngulsr to sub rounded.

1+-26' Gravelly Ssnd, Dark yellowish orange, 10 YR
6/6, 90X v {ine - fine pred. quart?, unconsol.,
well sorted, sub ang to sub reunded, 10% grevel
{s fine to coarse pebble gravel, rounded.

267-30' Sendy agravel, Dark yllish orange, 10 YR 6/6,
uconsol., rounded, pebble grevel to cobbles.

30/-33.5' Cleyey Silty Sand, mod yllsh brn, 10 YR
S76. Cley to {ine send, untonsol. poorly
sorted,

33.5°-34' Sand, mod yllsh brn, 10 YR 5/4, fine
to mod sand, unconsol. sub sng to sub rounded,
mod well.

36'-377 Clayey Silt, dark ylish brn, 10 YR 474,
unconsol. MW sorted.

377-39.57 Gravelly Send, dark yllish brn, 10 YR
472, to olive bleck, S Y 2/1, et 38.5',

80X Fine sand, 20X small cobbles, ps, unconsol.

sand s sub ang to sub rounded, cobbles are
rounded.

39.57-40.5' Sandstone, olive black S v 271, KW
consol idated, stained, eppesrs to be Nacismento.

40.57-40.8" Cleystone, olfve grey, 5 Y &/1, mod
well consolidated.

40.87-41.1¢ Sendstone, dark ytish orange, 10 YR
676, med send, MW sorted, unconsolidsted.

41.17-44.3" Claystone, olive grey, 5 Y &/1.
rod well consolidated.

41.87-42/ Sandstone, grayish orange, 10 YR
774, med send, mod consol,, subenp, cafcium
cement, moist.




BOREHOLE LOG (SOIL)

\
u.s; Moy 5 : Pege 1 of 2
Sis-1e  BUH-27 SITE 10:__OFFSITE GIANT LOCATION 1D:_ SHS-3
Sits-8+ -3 osus-d :ns COORDINATES (ft.): -
SiS-6°  JSHS-§ . GROUND ELEVATION (ft. MSL):
*Sis-7 STATE:__ NEW MEXICO COUNTY:__SAN JUAN
DRILLEING METHOD: _HOLLOW STEM AUGER
BLN-27 N ' DRILLING CONTR,:_ WESTERM JTECHNOLOGIES INC,
*BILM-30 DATE STARTED:__11/29/89 DATE COMPLETED:__11/30/89
: s FIELD REP.:__ LINLEY
174 174 176 S T R__" COMMENTS:
LOCATION DESCRIPTION:
RIS RUN SAMPLE
DEPTH | LITH, | E { A uscs VISUAL CLASSIFICATION
CiHX ¥ FROM | 10 1.0, TYPE
] SW 10-86' SAND: Yelsh orange (10 YR &/6) fn to med fn
grained, uncons, mod poorly sorted, sbang to
sbrndd, fill,
5
SM 16-87 CLAYEY SAND: Dark yelsh brn (10 YR 4/2) v fn to
fn greined, uncons, mod poorly sorted, sbang to
sbrndd.
10 SW 18-357 SAND: Dark yelsh orange (10 YR 6/6) fn to med
grained, uncons, mod sorted, sbang to sbrndd.
At 25’ BGL cobbles (intbd w/depth). Clay
fractfon <10X, Grv fractfon =15X to 25X%.
15
20
25
30
Il
35 SW [35-38' SAND: (iil{ wthd Sst), mod redsh brn ¢10 R 4/6)
to dk yelsh orange (10 YR 6/6), fn to med sand,
mod sorting, semiconsol, fri sbang to sbrndd.
{v dns) Clay fraction {ncr wldepth to =20X.
40 Pt [38-38.5* goAL: Blk (N1), flaky to leaf like lsyering,
fri, consol.
GM {38.5-39.5’ GRAVELLY SANDY CLAY: Gnsh gry (5 GY 6/1)
to dk yelsh orange (10 YR &/6) v fn to med
45 grained, poorly sorted, semiconsol, sbang
to sbrndd. Grv fraction =10-15X & up to
178" diem. Sand fraction »20-25%,
GM  [39.5-447 GRAVELLY SAND: Dk yel orange (10 YR 6/6) med
50 to crs grained, uncons, poorly sorted, sbang
to sbrndd, wet.




BOREHOLE LOG (SOIL)
(Continued)

Page 2 of _2
LOCATION ID:__ SHS-3

DEPTH

LITH.

om>D

x»n

RUN

SAMPLE

FROM

10

1.0.

TYPE

uscs

VISUAL CLASSIFICATION

ey g gy S e BN

50

S5

60

65

70

[4]

80

85

90

95

100

105

110

15

/.

N

ML

44-547" CLAY (SHALE): Lt olv gry {5 Y 6/1) v fn
grained, consol, intbd med crs sand horizons
(dk yelsh orange (10 YR 6/6) mod sorting, sbang
to sbrndd, wet upper 4" of sample & becoming
dry w/depth.




BOREHOLE LOG (SOIL)

Ye
SNS-1e BLN-37 4

SHS-B% « o3 eSHS-3 ‘
N

Sis-6°  SIS-S
& s

LOCATION DESCRIPTION:

Poage 1 of _2_

SITE 1D:_OFFSITE GIANY LOCATION 10:__SKS-4

SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL):
STATE: __NEVW MEXICO COUNTY:_ SAN_JUAN

ORTILLING METHOD:__HOLLOW STEM AUGER
DRILLING CONTR.:__WESTERN TECHNOLOGLES INC,

DATE STARIED:__11/27/89 DATE COMPLETED:__11/28/89
FIELD REP.z___LINLEY
COMMENTS:

RUN SAMPLE

RI{S
DEPTH | LITR. | E | A
C|IN ' FROM | TO 1.D.

uscs VISUAL CLASSIFICATION
TYPE

35

40

45

50

SW ]0-27' SAND: Grysh orange (10 YR 7/4): v fn to med fn
grained, sbang to sbrndd, uncons, mod sorted,
moist st =157 BGL., 20-21’ BGL Grv horfzon, well
rndd, =0.5" diam. Overall grain size incr
w/depth to med-med ers send. Grv fraction incr
fn Lith at =257 BGL,

GH [27-32' GRAVELLY CLAYEY SAND: Grysh orange (10 YR 7/4)
v fn to crs grained, poorly sorted, sbang to
sbrndd, semi to uncons, moist. Grv content
=10-15%X, clay fraction =25-30%,

GC [32-37’ GRAVELLY SANDY CLAY: As sbove w/color change to
grysh orange (10 YR 7/4) to mod yelsh brn (10
YR 5/4). Grv fraction decr w/depth to »5X,
clay fraction =50X incr w/depth to =75X, Grv
frection OX st 37’ BGL.

SC }37-447 SANDY CLAY: Grysh orsnge (10 YR 7/4) v fn to
med fn grained, poorly sorted, semiconsol,
sbang to sbrndd, moist. Sand fraction =20-25X%
& decr w/depth to 15-20% & bem fn grained.

SN 144-45' CLAYEY SAND: Grysh orange (10 YR 7/4) to mod
yelsh brn ¢10 YR 5/4). V fn to med fn grained,
uncons, sbang to sbrndd, poorly sorted, moist,

SC [45-50’ SANDY CLAY: Grysh orange (10 YR 7/4) to mod
yelsh brn (10 YR 5/4) v fn to med grained,
poorly sorted, sbang to sbrndd, semiconsol,
moist. Sand fraction =20X incr w/depth to =30-
35X at 48’ BGL, then decr to =15X & bem fn
grained. Grv horizon at 47-49' BGL.




BOREHOLE LOG (SOIL)

60

65

70

75

80

85

90
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100
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115

DEPTH
50 [
55

Page ,Z of 2
(Continued) LOCATION 1D:_$HS-&
R1ls RUN SAMPLE
LitH. { el A uscs VISUAL CLASSTFICATION
ci{m FROM | 1O 1.0. TYPE
p———] ML [50-60¢ SHALE: Lt olv (10 Y 5/4) to dk gnsh yel (10 Y
St 6/6) v fn grained, consol, well sorted, sbrndd
Sk to rndd.
[ ]




BOREHOLE LOG (SOIL)

SHs-6°

SHS-1 e
SHS-Be

JSHS-§
*Siis-7

K-
Ld

Sis-2

*SHS-3

SITE 1D:_OFFSITE

Page _1_ of _§_
GIANY

SITE COORDINATES (ft.):
N

LOCATION (D:_ SHS-5

STATE:

GROUND ELEVATION (ft. MSL):
NEW MEXICO

COUNTY:__ SAN JUAR

DRILLING METHOOD:

HOLLOW STEM AUGER

DRILLING CONIR.:

WESTERN TECHNOLOGIES INC,

«BLM-30 N DATE STARTED: _1/7/90 DATE COMPLETED:__1/8/90
ct : FIELD REP.:___LINLEY
174 174 17 S T R COMMENTS:
LOCATION DESCRIPTION:
R S RUN SAMPLE
DEPTH | LITH, | E A uscs VISUAL CLASSIFICATION
c M ¥ FROM | T0 1.0, TYPE
- SW 10-31’ SAND: Grysh orange (10 YR 77/4), v fn to med fn
100%] 1 1 0 3 sand, poorly sorted, uncons, sbang to sbrndd,
abd rootlets. Cobbles at 10’/ BGL -up to 4"
oX | 2 2 3 8’ diam, sbrndd =1/ thick at 13-14’ BGL -at =18’
BGL 6" thick tens of clayey silt -intbd Grv
through depth up to 1" diam sbang to sbrndd.
X 13 3 8 1%’
1 40%] & 4 14 18’
oxi 5 5 18 23’
75X) 6 6 23 27!
100%| 7 7 27 33
SC  |31-32¢ CLAYEY SILT: Mod yelsh brn (10 YR 5/4) v fn to
) i fn med sorting uncons to semiconsol, sbang to
‘3,:i 100X| 8 8 33 35/ sbrondd,

S8 |32-38' SILIY SA“D: Grysh orange (10 YR 7/4), fn to
med fn gralned seml to uncons sbang to sbrndd,
mod poorly sorted incr grain size w/depth to

30X{ ¢ 9 38 42! med sand.

SP [38-42' SAND: Pale yelsh orange (10 YR 8/6) fn to med

. crs, poorly sorted, uncons sbang to sbrndd, v
-1 20%] 10] 10 42 47! moist.

SC [42-43" CLAYEY SILY: Pale yelsh brn (10 YR 6/2) v fn
to fn, mod sorted, semiconsol, sbang to sbrndd,
sat.

20X M1 11 47 52!

SW (43-58¢ SAND: Pale yelsh brn (10 YR 6/2) fn to med crs
sand, poorly sorted, uncons, sbang to sbrndd,
sat.

10%] 12| 12 52 57!




BOREHOLE LOG (SOIL)

—_—

T Page _1_of 1
- MAY ¢ :
SHS-3 o E‘—"’” '\\\ SITE ID:_OFESITE GIAN] LOCATION 1D:_ $HS-6
S)is-B ¢ sns_i oSHS-3 ’s‘!tE COORDIKATES (ft.): 3
SHS-§ GROUND ELEVATION (ft. MSL):
S esus-7 STATE:_ NEW MEXICO COUNTY:__SAN JUAN
DRILLING METHOD:_ HOLLOM STEM AUGER
DRILLING CONTR.:_ WESTERN TECHNOLOGIES INC,
o« B0 DATE STARTED:_ 01703/90 DATE COMPLETED:__ 01703790
— FIELD REP.:__ LINLEY
174 7% s T R COHMENTS:
LOCATION DESCRIPTION:
RS RUN SAMPLE )
DEPTH | LITH. [ E | A uscs VISUAL CLASSIFICATION
ClM # FROM | TO 1.D. TYPE
0 SW 10-247 SAND: Dk yelsh orange (10 YR 6/6) med fn to med
1 1 0 3 crg grained, sbang to sbrndd, uncons, poorly
sorted minor rootlets, Grv fraction 1-3X up to
2 2 3 9’ 1.5" dism. Bcm med to fn grained w/depth, clay
) - silt fraction =15-20X intbd (cobbles @ =8’
5 BGL) - at 20' BGL back to med crs to crs sand.
21’ BGL cobbles - out by 22’ BGL.
3 3 9 17
10
4 4 13 17
15
H) 5 17 22!
20
é 6 22 26!
SM  [24-26' SANDY CLAY: Lt olv gry (5 Y 5/2) v fn grained,
25 o mod sorted, sbang to sbrndd, semiconsol, moist.
L1 80%) 7 7 26 34 Sand fraction #15X med fn grained - Grv layer
s Just at contact of sand - clay interface
(24') claste up to 1.5-2" diem, sbrndd, at
24.5' BGL 0.5’ sand lens med crs as above.
30
60X| 8 8 31 346 SW [26-45' SAND: Dusky yel (15 Y 6/4) to yellsh gry (5 Y
7/2) med crs sand, sbang to sbrndd, uncons,
poorly sorted grading into med fn sand st 28/
BGL. =3* gfiit leyer at 27.5" BGL. At 34’ BGL
35 Grv lens »0.5-1.5" diam sbrndd 3-4” thick.
60X1 9 9 36 41 Intbd of silty sands at 44’ BGL cobbles 0.5"
diem in sample, Sat at =37-38¢ BGL., No trace
of HC in sampler - intbd Grv up to 2" diam
sbang to sbrndd.
40
40%X| 100 10 41 1.4 SW {45-48.5' BEDROCK-SANDSTONE: Mod yel (S Y 7/6) to
dusky yel (5 Y 6/4), med to fn grained,
consol, mod sorting sbang to sbrndd, intbd
silty clays. 710 48.5 suger refusal.
45 -
~120X] 11| 11 46 48’
50




BOREHOLE LOG (SOIL)

\ . POQC _1- of
U.S' ”’amy a .-g_.
SHS-1. !Ul-l? . SITE 10:__OFFSITE GIANT LOCATION 1D:__SHS-7
i " SITE COORDINATES (ft.):
SHS-8 ¢ $is-2 $Ns-3 N 3
SHS-6°  SHS-§ GROUND ELEVATION (ft. MSL):
*Sis-7 STATE:__NEW MEXICO COUNTY:__SAN JUAN
DRILLING METHOD:__HOLLOW STEM AUGER
DRILLING CONTR.:_ WESTERN TECHNOLOGIES [INC,
ooLM-27 CBLE-N DATE STARTED:__01/04/90 DATE COMPLETED:__01/06/90
i FIELD REP.:___LINLEY
174 174 16 S T R COMMENTS :
LOCATION DESCRIPTION:
R S RUN SAMPLE
DEPTH | LITH. E A uscs VISUAL CLASSIFICATION
c ] " FROM | TO 1.D. TYPE
0 100X} 1 1 0 & SW [0-36' SAND: Dk yelsh orange (10 YR 6/6) fn to med fn
grained, mod poorly sorted, uncons, sbang to
sbrndd. Rootlets In upper 18%, send bem more
crs grained w/depth to a med to med crs grained,
100%; 2 2 4 9! rootiets at 10-127 BGL, encountered cobbles at
S »16* BGL, cobbles at 26* GBL, med crs to crs
sand, cobbles up to 5" diam, rootlets at 27¢
BGL. Grv up to 2.5 diam w/med crs sand at 30-
35¢ BGL.
50%) 3 3 9 1%
10
S T0X| & | 4 1% | 18
15 .
0xi 5 5 18 22!
20
50X} 6 é 22 g
e
6ox} 7 7 risg 32/
30 80x| 8 8 32 37
35
. SH [36-37/ SAND Si{LY: Dk yelsh orange (10 YR 6/6) v fn to
30x{ 9 9 37 L1 fn grained semiunconsol, sbang to sbrodd mod
poorly sorted, clay fraction =15X sand fraction
#30%, 37’ BGL noted HC odor from drilling
40 g cuttings at 38’ BGL noted (bottom of sampler)
40Xj 101 10| &1 45 btk horizon w/HC odor noted H,0 st =427 BGL -
N cuttings have blk staining (73 w/HC odor. HC
horizon . '

45 50X 11| 11 45 507 SC {37-40' CLAYEY SAND: Grysh olv, v fn to med crs,
poorly sorted, semi to uncons sbang to sbrndd,
sat, HC odor,

SC |40-417 CLAYEY SILT: Grysh orange (10 YR 7/4) v fn to

50 {n mod poorly sorted, semi to consol sbang to
sbrndd, moist, no odor.




BOREHOLE LOG (SOIL)
(Conlinued)

Page 2 of 2
LOCATION 1D:_ SHS-7

| DEPTH

LITH.

™y mm

x>0

RUN

SAMPLE

FROK

10

TYPE

uscs

VISUAL CLASSIFICATION

50
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41-541 SAND: Pale to It olv (10Y 6/2-5/4) med crs, mod
sorted uncons, sbang to sbrndd, v moist. No
odor silt fraction =25% decr w/depth, noted dk
HC stained horizon at =49/ BGL »4 to 6" thick
1D 54* BGL.




BOREHOLE LOG (SOIL)

Page _1_of _1_

SITE ID:__OFFSITE GIANT
SITE COORDINATES (ft.):

LOCATION 1D:__ SHS-8

N E
GROUND ELEVATION (ft. MSL):
STATE:__NEW MEXICO COUNTY:__SAN JUAN

DRILLING METHOD:_HOLLOW STEM AUGER
DRILLING CONTR.:_WESTERN TECHNOLOGIES INC.

DATE STARTED:_01/09/90 DATE COMPLETED:__01/09/90
FIELD REP.:___LINLEY

COMMENTS:
LOCATION DESCRIPTION:
R S RUN SAMPLE
DEPTH | LITH. | E A uscs VISUAL CLASSIFICATION
c ] 4 FROM | YO 1.D0. TYPE
0 60%} 1 1 0 4! SM [0-6' SANDY SILT: Dk yelsh orange (10 YR &/6) v fn to
fn greined uncons, mod sorted, sbang to sbrndd,
rootlets.
80X} 2 2 4 LA
5
SW [6-15’ SAND: KMod yelsh brn (10 YR 5/4) fn to med crs,
poorly sorted, uncons sbang to sbrndd, Grv et
=8’ BGL and =1/ thick, up to 1-2" diam, sbrndd
70%| 3 3 9 14 to sbang, rootlets.
10
30X 4 4 14 19/ .

15 SM  [15-177 SANDY SILT: Pale yelsh brn (10 YR 6/2) v fn to
med fn grained, poorly sorted semi to uncons,
sbang to sbrndd.

60%{ 5 5 19 247 SW 117-377 SAND: Mod yelsh brn (10 YR 5/4) fn to med crs,

20 poorly sorted, uncons, sbang to sbrndd, moist,
at =37’ BGL noted blk stain in cuttings w/HC
odor.

50%| & é 24 29’
25
70%) 7 7 29 34!
30
100%] 8 8 34 39!
35
SM |37-39’ SILTY SAND: Dk gnsh gry (5 GY 4/1) to grysh blk
'} 3. (N 2) (HC staining ?) v fn to med fn sand, semi
1k 70X} 9 9 39 41 to uncons, mod poorly sorted, sbang to sbrndd,
40 Y v moist, HC odor w/stsining, HNu = 120, LEL =
ox} 10] 10 41 451 74X,
SW [39-41’ SAND: Dk gnsh gry (5 GY 4/1) fn to med grained,
r',- poorly sorted, uncons, sbang to sbrndd, sat.

45 T R 10X{ 11 N 45 50/

SM |41-5¥ SANDY SILT: Gnsh gry (5 GY 6/1) v fn to fn
grained, mod poorly sorted, semi to uncons,
£ sbang to sbrndd, sat.

50 20%[ 121 12 50 53¢/




BOREHOLE LOG (SOIL)

s,

ahw,y 64 Page _1_of _1_
SITE 1D:__OFFSITE GIANT LOCATION }D:__SHS-9
SITE COORDINATES (ft.):
BH-3 :ROUND ELEVATION (ft. MSL) ;
S-1e . :
st 1sus o BL“ 7 on STATE:__NEW MEXICO COUNTY:__SAN JUAN
sHs.ae ° ABH 4 e e SHS-3 DRILLING METHOD:__ROTARY (AIR)
a DRILLING CONTR.:_ MOTE
BH-14 BH-2 DATE STARTED:__04/25/90 DATE COMPLETED:__04/25/90
FIELD REP.:__ MARTIN NEE, KYLE SUMMERS
174 S T R COMMENTS:
LOCATION DESCRIPTION:
R S RUN SAMPLE
DEPTH | LITH. E A -~ uscs VISUAL CLASSIFICATION
[ M # FROM T0 1.D. TYPE
0 0-5¢ Backfill, dark ylish brn 10 YR 472, sand-80%,
clay-20%, v. fine to med sand, subang, unconsolidated.
5 5-10* Sand, mod yllsh brn 10 YR 5/4, clay-5%, sand-v. fine-
med crs, subang., uncons.
10 10-25/ sand, med yllsh brn 10 YR 5/4, v. fine - medium,
subang.
15
20
25 25-38¢ Sandy clay, mod ylish brn 10 YR 5/4 to dark yllsh brn
10 YR 4/2, v. fine-medium sand 40%, clay-60%, uncons,
subang.
30
35
38-45¢ Sandy clay, mod olive brn 5 Y 474, v. fine sand-10%
clay-90%, some cobbles at 42-43/, uncons., subang.
40
45 45-50 Claystone, med blsh gray 5 B 5/1 to mod brn 5 YR 3/4,
inter bedded with F. rich clays dk yllsh orange
10 YR 66. '
= 50/
50 Y. a— A




LITHOLOGIC LOG (SOIL)

SHS-11
SHS-12 SHS-10
. )

CIRCLE DR.

NOY 70 SCALE

NORTH

Page _1_of _2_

SITE 10:__OFFSITE GIANT LOCATION 1D:
SITE COORDINATES (ft.):__ 150’ EAST of SHS-11
N__9748.99 E__11415.36
GROUND ELEVATION (ft. Msi):__5378.77

STATE: _NM COUNTY:
ORILLING METHOD:__HOLLOW STEM AUGER
DRILLING CONTR.:_WESTERN TECHNOLOGIES

DATE STARTED:_ 6/18/90 DATE COMPLETED:

SHS-10

SAN_JUAN

6720790

176 SM_1/6 R A76 WM 174 S 27 T_29 R _12¢

FIELD REP.:_ XYLE SUMMERS
COMMENTS:

LOCATION DESCRIPTION:

pritling Time Semple Type org. Vap
Depth Scale: and Interval ppm Lithologic Description / Remarks
Soll |
headspace
§-7' 0 0-10' Sand, Mod yelsh brn 10 YR 574, v fn to med crs mix, ang to sbang
uncons, poorly sorted.

10-12' 0 10-15* Sand, Mod yelsh brn 10 YR 574 to dk yelsh orange 10 YR 6/6, v fn

med grained, uncons, ang to sbang sand, poorly sorted.

1517 0 15-21" Sand, Mod yelsh brn 10 YR 5/4, v fn to med, uncons, ang to sbang

sand, poorly sorted.

20-22° 0

22-22.5' Silty Sand, Mod olv brn 5 Y 4764, Sltst-7 -partially consol,
some clay =104, sli Cbls, poorly sorted, some grading.

22-24.5' 0 22.5-24.5" Silty Sand, Lt olv brn 5 Y 5/6, fn to v fn sand - 80%, some

semi-consol silt Intvls which are tight drilling, poorly
sorted, some graded bedding.
24.5-30" silty Sand, Lt olv brn 5 Y 5/6, silt to med sand, occ Grv <1%
tight but not consol, silt well sorted, some grading.

30-32' 0 30-34.5’ Ssand, Mod yelsh brn, 10 YR 5/4, to grysh orange 10 YR 7/4, v
fn sand 10X, fn to med - 80-90% Qtz sand, fairly well sorted,
some grading.

34.5-35.5' Sand, Dk mod yelsh brn 10 YR 4/2 to It olv brn 5 Y 5/6,
clay 5% to med sand 90%, fairly well sorted, some grading.
35.5-36.5' 140 |35.5-36.5’ Sand, Lt olv brn 5 Y 5/6, v fn sand to med sand, v fn =10%,
fairly well sorted
36.5-38.5' 180 36.5-38.5¢ clayey Sand, HC staining at 377 grysh blk, N2, to med gry,
N5, v fn sand =20¥%, fn to med 70%, clay/silt =10%, sand is
ang to sbang uncons clay layer at 38/, fairly sorted,
graded.
38.5-40' Sand, Lt olv brn 5 Y 5/, v fn to med sand fairly drk uncons
to semi consol, fairly well sorted, graded.
40-42' 40

40-42¢ Gravelly Sahd, Lt olv brn 5 ¥ 5/6, to med dk gry, ¥ 3, some fe

stains at 42’ cobbles seem to be sbrndd = Sst and Otz, poorly
sorted.

42-45' Gravelly Sand, Dk yelsh orange 10 YR 6/6, lge Cbls, sand,

poorly sorted.




LITHOLOGIC LOG (SOIL)

Pege 2 of _2_
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{continued) Location 1D _SHS-10
Drilling Time |Sample Type Org. Vap
Depth Lith |[Scale: and Interval ppm Lithologic Description / Remarks
50 45-48’ No sample - plug in suger stem.
487 = 1D

95
100
105
I 110
I 15




LITHOLOGIC LOG (SOiL)

SHS-11
SHS-12 SHS-10
[ [

| CIRGLE DR.

NORTH

NOT TO SCALE

DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
FIELD REP.:

Page _1 of _1
SITE 1D:__MEA OFFSITE LOCATION 1D:_ SHS-11
SITE COORDINATES (ft.):_ 150’ WEST OF SHS-10
N__9763.57 E__11358.35
GROUND ELEVATION (ft. MSL):_ 5378.36
STATE:__NH COUNTY:__SAN JUAN

HOLLOW STEM AUGER

WESTERN TECH.
6/20/90

M. MOHORCICH

DATE COMPLETED:__6/21/90

176 SW 174 N 174 NW_ 176 S_27 T 29N R_12W COMMENTS: _ T.D. AT 55/, DRILLED FIRST W/ 7" AUGER THEN REAMED
- W/ 10v,
LOCATION DESCRIPTION: _
prilling Time |Sample Type Org. Vep
l Depth Lith {Scale: and interval ppm Lithologic Description / Remarks
1110 0-5¢ 0 0-5¢  Sand, mod yelsh brn 10 YR 4/2, med-crs, uncons.
5-32' Sand, yelsh brn 10 YR 5/4, abdt qtz, subrnd, uncons, med-crs
grn
Soll
headspace
10-12' 0
15-17' 0.
20-22
i
25-27' 0
!
: 30-32' 0
32-33' cobbly sand, sand as above w/ minor cobbles.
33-41¢ Sand, olv gry 5 ¥ 3/2, med-crs grnd from 33-38' w/ noticed HC
35-37 >30 stain & odor at 36’. Noticably drker HC stain from 38'-40';
! with lighter dusky yet grn 5 6Y 5/2 from 40-41°'. H,0 at 38-
37-39' >30 407,
39-4¢% 2
41-43" Cobbly sand, lght olv gry 5 Y 5/2, saturated, well sorted, crs
| grn sand w/ few 1" size cobbles, uncons.
| 43-45' Sand, lght olv gry 5'Y 5/2, saturated.
45-55' Cobbly sand, lght olv gry 5 ¥ 5/2, saturated same as above
(SAA) W/ minor cobbles, uncons. Pulled out 7" bit & reamed
w/ 10" flights.
T.D. at 55¢




LITHOLOGIC LOG (SOIL)

Page _1 of _2_

SITE 1D:__OFFSITE GIANT MRA__ LOCATION ID:_ SHS-12
SITE COORDINATES (ft.):__150' WEST OF SHS-11

N_9778.01 €__11300,38
& GROUND ELEVATTON (ft. WSL):_5378,17
SHS-11 NORTH STATE: WM COUNTY: __SAN_JUAN
[ sHs-12 SHS-10 DRILLING METHOD: _HOLLOW STEM AUGER
. . DRILLING CONTR.:_ WESTERN TECHNOLOGIES
’ DATE STARTED:__6721/90 DATE COMPLETED:_ 6/22/90
CIRCLE DR. NOT TO SCALE FIELD REP.: M. MOHORCICH
W6 SW_N/6 W14 W1/ S_27 T_29K R_12W COMMENTS: __T.D. 55

LOCATION DESCRIPTION:

prilling Time |Sample Type org. Vap
Depth Lith |Scale: and Interval Ppm

Solt
headspace

Lithologic Description / Remarks

0-15' sand, tt olv brn 5 ¥ 5/6, med grain sand, sbrndd, prim uncons.

15-37¢ Ssand, pale yellow orange 10 YR 8/6,med-coarse grain, uncons.

No split at 30-32°, just pushing a rock w/spoon down through
uncons sand.

Ltost sand downhole, cavity st = 32’,

*357 HNU=Oppmn .

Sand seemed to get moist from 36-37/ split.

37-39' Gravelly, Clayey sand, 10 YR B/6, med-coarse qtz sand, 37-37.4’
few 1/2-1" Grvl & minor amt of Cly at 37.2%.

No H,0 yet, maybe a bit more moist than above at 35’.

Sand, dusky yel 5 Y 6/4, med-crs gr, uncons, split from 40-42

gave H,0 at 41/,

43-43.8' Cleyey Sand, dusky yel 5 Y 6/4, minor amt cly.

43.8-45’ sand, dusky yel 5 Y 6/4, unconsol.

39-43¢

45-50* Cobbly Sand, SAA w/minor cobbles surfacing.

50-55¢ Sand, SAA.




- !

LITHOLOGIC LOG (SOIL)

(continued) Location 1D

Page _2_of _2_

SHs-12

epth

britling Time
Scale:

Sample Type
and Interval

Org. Vap

Lithologic Description / Remarks

60

65

70

75

80

85

90

95

100

105

110

115

T.D. 557 w/ 10" flights.

Split 55-57¢ Sand, saa w/ cly zone from 56.6-57'.




BOREHOLE LOG (SOIL)

A Y

Page _1_ of _1_

SITE 1D:_ OFFSITE GIANT LOCATION ID:_ SHS-13 Cty Rd 5468
: SITE COORDINATES (ft.):
susk 8-4A SHS-14 SHS-15 : TN - E
- ROUND ELEVATION (ft. MSL):
A4 4 4o Ao STATE:__NEW MEXICO COUNTY:__SAN JUAN
B-48 B-3 B4 B-2 DRILLING METHOD: _AIR/WATER ROTARY
DRILLING CONTR.: MOTE
DATE STARTED:__08/22/90 DATE COMPLETED: 08722790
FIELD REP.:___W. MOHORCICH
V4 SV 16 WM 174 _NW /4 S_27 T_29K R_12W COMMENTS:__ 37’ east of Lee Acres Rd., 7 3/8% bit

LOCATION DESCRIPTION: _South of NM 64, East of County Road 5500, WNU bkground ='.04 ppm

I R S RUN SAMPLE
DEPTH | LITH. | E A
c M

uscs VISUAL CLASSIFICATION
# FROM | TO 1.D0. TYPE
split Spoon KNU SM Sand, mod yelsh brn 10YR 5/4, unconsolidated,
0-6 bkg = moist, f-med gr w/ & few smalt cobbles =7,
.04
PPm
9-16 bkg | sW Cobbly sand, small cobbles w/ sand as above.
16-21 bkg sC Clayey sand, increase in cly, minor amounts.
w/ loss of cly at 217,
24-26 bkg SM Sand, moist, uconsolidatd 10 YR 4/2, fn-med grn.
30-32 Su Cobbly sand, cobbles at 30-32, 1/2-2".
32-40 SM Sand, 10 YR &4/2, unconsolidated, poorly sorted.
40-50 su Cobbly sand, smatl cobbles, rig chattered down
through 507,
SM Sand, T.D. 58/ w/ cave in of =10’ to 48’.
Comment: HNU readings were taken from bore done
w/ hollowstem split spoon =5’/ east
of SHS-13.




BOREHOLE LOG (SOIL)

B-4A SHS-14

Cty. Rd. 5468
(Meadow Lane) .

a 4 Ay

4 o

SHS-18

8-3 B-1

B.-2

174 _SW 174 NW 1/4 NW 1/4 S_27_ T_29N R_12

Page _1_ of _1

SITE ID:__OFFSITE GIANT LOCATION 1D:

SHS-14, Cty, Rd, 5468

SITE COORDINATES (ft.): 250’ E of LEE ACRES RD.

GROUND ELEVATION (ft. MSL):

STATE:__NEW MEXICO COUNTY:__SAN_JUAN

DRILLING METHOD:__HOLLOW STEM AUGER

DRILLING CONTR,:_ WESTERN TECH INC.

DATE STARTED:__08/16/90 DATE COMPLETED:_ 08/17/90

FIELD REP.: M. MOHORCICH

COMMENTS:_South side of row, time 1400_

HNU background = .02 ppm
LOCATION DESCRIPTION: _South of NM 64, fast of County Rosd 5500
R S RUN SAMPLE
DEPTH LITH. E A uscs VISUAL CLASSIFICATION
c M # FROM | TO 1.D. TYPE
Split Spoon LY SM Sand, mod yelsh brn 10 YR 5/4, poorly sorted, med
0-4 bkg = gr, moist at 3’ minor cobbles.
.02
Ppm
4-9 bkg SH drk yelsh brn 10 YR 4/2, f gr moist, poorly
sorted unconsolidated.
9-14 bkg SM 10 YR 4/2, slily moist, med gr incr in qtz
gr, poorly sorted.
14-19 bkg sC Cobbly sand, same as above w/cobbles at 16-17,
no odor or stain.
19-24 bkg SM Sand, same as above wW/out cobbles, moist.
24-29 bkg Sand, same as above
29-34 25 29-33, same as above.
34 HC stain, soil came up & gave borehole HNU of
25 ppm olv gry 5YR 3/2,
34-39 174 34-39, blk soil & H20 table.
Open borehole of 12 ppm.
39-44 250 SM Sand, olv gry 5y 3/2. Stained & odor med gr sat sand.
44-49 Same as above, med gr sat.
Cobbly sand
49-54 Felt & drilled like cobbles.
Same as sbove w/ 2" cobbles.
1D at 54’




BOREHOLE LOG (SOIL)
Page _1_ of _1_
SITE 1D:_ OFFSITE GIANT LOCATION [D:_ SHS-15, Cty Rd 5468
Cty. Rd. 5468 SITE COORDINATES (ft.):
8-44 SHS-14 SHS- 15 (Meadow Lane) N E
GROUND ELEVATION (ft. MSL):
a A__ Ay A o STATE:__NEW MEXICO COUNTY:___SAN JUAN
8-3 8-1 B-2 DRILLING METHOD:__HOLLOW STEM AUGER
ORILLING CONTR.:_ WESTERN TECH INC.
) ] DATE STARTED:_08/18/90 DATE COMPLETED:__08/19/90
——— —— FIELD REP.:___ M. MOHORCICH
l 176 _SW 174 WM 174 NW 174 S_27_ T_29N R_12W COMMENTS:_T.D. 48.7, HNU background = .04 ppm
LOCATION DESCRIPTION: _South of NM 64, East of County Road 5500, 400’ east of Lee Acre Rd, 150’ east of SHS-14
R S RUN SAMPLE
DEPTH LITH. E A uscs VISUAL CLASSIFICATION
[ M # FROM 10 1.D. TYPE
0 split Spoon KNU SM Sand, vry f gr, grysh or 10 YR 7/4 dry.
0-7 bkg = At 7¢ color changes to mod yelsh brn 10 YR 5/4,
.04 f gr, moist, unconsolidated.
Ppm
I 5
9! .04
10
‘ 14-16 .08 SW Cobbly sand, at 10’-12’ cobbles in sand as above,
15 cobbles up to 2%,
n 19-21 .04 SM Sand, 12-19, change back to or 10 YR 7/4.
20 19-33 dusky yel 5Y 6/4.
\ f-med gr, dry unconsolidated, poorly sorted.
I 24-26 .04
25
30
l 33-35 .08 33-35 sand as above, H,0 at 35¢.
35 35-48.7 no cuttings due to slow speed of drilling
' but drilled like sand. -
l 40
. 45
T.D. st 48.7/
l 0




BOREHOLE LOG (SOIL)

© §HS-16
'\ A Ae A A A A
B-7 B-6 B-§ B-9 B-10 B-11
W 174 16 S 1 R

Page _1_of _1_
SITE ID:__OFFSITE GIANT LOCATION 1D:_ SHS-16, Cty Rd 5470
SITE COORDINATES (ft.):_200’ EAST OF LEE ACRES ROAD ROW
N E
GROUND ELEVATION (ft. MSL):
STATE: __NEW MEXICO COUNTY:__SAN JUAN

ORILLING METHOD: AIR[BEO ROTARY

DRILLING CONTR.:__MOTE

DATE STARTED:__08/21/90 DATE COMPLETED: __08/21/90

FIELD REP.:___M. MOHORCICH

COMMENTS:_Drilled 10’ east of bore 6 st NE corner of

woodsided shed. 7.0, 50/

LOCATION DESCRIPTION: South of NM 64, Fast of County Road 5500, HNU Bkg = .04 ppm

R S RUN SAMPLE
DEPTH | LITH. E A uscs VISUAL CLASSIFICATION
c M FROM | TO 1.D. TYPE
0 Split Spoon HNU SM Sand, f-med gr, dusky yel 5Y /4, unconsolidated,
0-9 bkg = slily moist, poorly sorted.
.04
Ppm Color change to drk yelsh brn 10 YR 4/2 at
12-16.
5
10
14-16 1.6
15
19-21 1
20
24-26 1.6 sC Clayey sand, 24-29, clayey sand, drk yelsh brn
25 . 10 YR 4/2, sandy clay balls coming to surface.
29-31 1.4 SM Sand, split 29-31 - med gr, dusky yel 5Y 6/4,
30 poorly sorted w/ H,0 at 30'.
35 sW Cobbly sand, 35-40, med gr, 1/2-1" cobbles.
40 SM Sand, 40-50
med gr sand, dusky yel, 5Y 6/4, poorly sorted.
7.D. at 50/
Comment: HNU readings were taken at Bore 6-
45 5¢ east of SHS-16 w/ hollow stem auger
split spoon.
50




BOREHOLE LOG (SOIL)

LOCATION MAP:
——
SHS-4 ¢ ]
BH-3
SHS-1e 581-""37 SHS-2
SHS-9 )
sHs.ge 4 4BHA 'T
aH.14 BH-2
SHS-6% &
Ve __ W& M ___ Wk S___T___R___

LOCATION DESCRIPTION:

Page _1_of _1
SITE ID:__OFFSITE GIANT LOCATION 1D:__ SHS-BH1
SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
STATE:__NEW MEXICO COUNTY:__SAN JUAN

DRILLING METHOD:__ HOLLOW STEM AUGER

DRILLING CONTR.:_MWESTERN TECH INC.

DATE STARTED:__04/23/90
FIELD REP.:

COMMENTS:

DATE COMPLETED:__ 04/23/90
MARTIN NEE, KYLE SUMMERS

South of NM 64, East of County Road 5500

R S RUN SAMPLE
DEPTH | LI1TH, | E A USCSs VISUAL CLASSIFICATION
c M # FROM | TO 1.D. TYPE
0
3 Sand, Dark yllsh brn 10 YR 4/2, v. fine to coarse
sand, poorly sorted, unconsolidated, sub-angular,
5 <10X fine pebble gravel.
61-21/ Sand, Moderate ylish brn, 10 YR S/4, es above <5%
clay, <10X v. fine to coarse pebble gravel.
10
15
20 .
21+ Clayey sand, Dark ylish brn 10 YR 4/2, clay to medium
unconsol idated, poorly sorted, sub-angular sand, 40%
‘ clay, 60X sand.
25 24'-40 Sand same as 6’-21/, cobbles at 39/ hard drilling.
II 30
ll 35
l 40 407 -44¢ Sand, greyish black N2, same as 24' out of cobbles at
45’, 10X fine to coarse pebble gravel, 10% clay.
441-451 Sandy claystone, dark yllsh orange 10 YR 6/6,
45 v. well consolidated. =10% v. fine sand.
TD = 45¢
II 50




BOREHOLE LOG (SOIL)

LOCATION MAP: ‘ Page _1_of _1_
T~ T SITE ID:_OFFSITE GIANT LOCATION 1D:_ SHS-BH2
. : T SITE COORDINATES (ft.):
BH-3 N E
SHS-10 BLM-37 GROUND ELEVATION (ft. MSL):
" SHS-9 50 SHS-2 STATE:__NEW MEXICO COUNTY: _SAN JUAN
SHS.pe °4 4BH-4 @ e5HS-3 DRILLING METHOD:_ HOLLOW STEM AUGER
*iz DRILLING CONTR.: WESTERN TECR INC.
BH-1a BH- DATE STARTED:_ 04723790 DATE COMPLETED: 04723790
cuc ca FIELD REP.:  MARTIN NEE, KYLE SUMMERS
Vb e Wb Vb S___T___R___ COMMENTS::

LOCATION DESCRIPTION: _South of NM 64, East of County Road 5500

| R S RUN SAMPLE
 DEPTH LITH. E A UsSCcsS VISUAL CLASSIFICATION
} c M # FROM | TO 1.D. TYPE
0 0-5/ Sand, dark ylish brn 10 YR 4/2 to mod ylish brn 10
YR 5/4, unconsolidated, poorly sorted, sub-angular, v.
) fine to coarse. =10X clay, <5% gravel.
5-23¢ sand, moderate ylish brn 10 YR 5/4, v. fine to coarse
5 sand, poorly sorted, sub-angular to sub-rounded; minor
fine pebble gravel, =10% mod to coarse pebble gravel
st 13-20’.
10
n 15
I -

23-257 Clayey sand, sand is dark yllsh brn 10 YR 4/2, clay is
light olive gray 5 YR 5/2, sand is v. fine to coarse,
poorly sorted, unconsolidated, sub-angular to sub-
rounded.

25-36¢ clay, light olive gray 5 YR 5/2, mod consolidated.

36-387 Clay, otive black 5 YR 2/1, HC odor, 12-5 ppm from
cuttings.

38-41.5¢ Cobbles/sand - no cuttings.

61.5-437 Cleystone, moderate brown 5 YR 4/4-5 YR 374, mod well
consol idated.

TD = 43/




BOREHOLE LOG (SOIL)

LOCATION MAP:

LOCATION DESCRIPTION:

Page _1_of _1_
‘ \ SITE ID:__OFFSITE GIANT LOCATION ID:__ SHS-BH3
BH-3 SITE COORDINATES (ft.):
, . N E
NS e SE‘-“‘“ SHS-2 ‘ GROUND ELEVATION (ft. MSL):
SHs.Be 4 4BH4 & 1 o STATE:__NEW MEXICO COUNTY:__SAN_JUAN
‘ - DRILLING METHOD:__HOLLOW STEM AUGER
BH.14 BH-2 DRILLING CONTR.: _WESTERN JECH INC.
SHS-6 & DATE STARTED: _04723/90 DATE COMPLETED:_ 04723790
FIELD REP.:_ MARTIN NEE, KYLE SUMMERS
Wb Wb\ WA S T___R___ COMMENTS:

South of NM 64, East of County Road 5500

R S RUN SAMPLE
DEPTH | LITH. E A uscs VISUAL CLASSIFICATION
c M # FROM | TO 1.0, TYPE
0 0-3/ Backfill dark yllsh brn 10 YR 4/2, BOX clay, 20%
v, fine to med sand, unconsolidated, sub-angular.
3-33/ Sand, mod yllsh brn 10 YR 5/4 - dk yllsh brn 10 YR
4/2, fine to med unconsolidated, sub-angular, sub-
S rounded gravel (sparse) at 15ft.
10
15
20
25
30
33-367 Clayey Sand, dk ylish brn 10 YR 4/2, clay-40%,
sand-60%, fine to med uncons., sub-angular sand.
35 '
36-38/ Sandy clay, olive grey 5 Y 3/2 - moderate olive brn
5 Y 4/4, fine to med uncons sand, sbang, clay-70%,
sand-30%, sparse, rd - subrd gravel.
40
38-45.5' sandy clay, mod olive brn 5 Y &4/4, clay-80%, sand-20%.
45 45.5¢ Silty claystone, med blsh grey 5 8 5/1, consolidated.
T0 = 45.5¢
50




BOREHOLE LOG (SOIL)
1) -
YNway 64 \\___—\\\ Page _1_of _1_
p SITE 1D:__OFFSITE GIANY LOCATION ID:__SHS-BH4
BH-3 SITE COORDINATES (ft.):
SHS-1e j BLM-37 N E
SHS-9 | ¢ SHS-2 GROUND ELEVATION (ft. MSL):
SHS.se °4 4BH-4 o eSHS-3 STATE:__NEW MEXICO COJNTY:__SAN JUAN
: DRILLING METHOD:__ HOLLOW STEM AUGER
gH-14 BH-2 DRILLING CONTR.:_WESTERN TECH INC.
SHS-6 ¢ DATE STARTED:_ 04/23/90 DATE COMPLETED:_04/23/90
: FIELD REP.:__ MARTIN NEE, KYLE SUMMERS
S VR VN Y/ R Y/ 3 T | R COMMENTS :

LOCATION DESCRIPTION:

South of NM 64 East of County Road 5500

R S RUN SAMPLE
DEPTH | LITH. E A uscs VISUAL CLASSIFICATION
C M # FROM { TO 1.0. TYPE
0 0-5¢/ Backfill, moderate yllsh brn 10 Y 5/4, sand-90%,
rounded gravel-10%. v. fine-med sand.
5 5-23/ Sand, mod yllsh brn 10 Y 5/4, v. fine-coarse, sub-
angular. 5% pebble size, sub-rounded gravel
at 107-23/.
10
15
20
23-30¢ Sendy clay, dk ylish brn 10 YR 4/2, send-50%,
clay-50%, v. fine - med sand, sub-angular.
25
30 30-37/ Sandy clay, dk yllsh brn 10 YR 4/2, clay-70%,
send-30X. sand is fine.
35
37-41.5¢ silty clay, olive gray S5 Y 372, silt to v.f.
sand-10%, clay-90%.
40 .
41.5! Silty ctaystone, dusky yellow 5 Y &/4, consolidated
0 = 41.57
45
50




BOREHOLE LOG (SOIL)

Cty. Rd. 5468
(Meadow Lane)

B-4A SHS-14 SHS-15
A A __Ae A o
8-3 B-1 8-2

176 _SM 176 NW 174 RW 174 S 27 T_29W R_12

LOCATION DESCRIPTION:

Page _1_of 1

—

SITE 1D:__OFFSITE GIANTY LOCATION ID:__BORE-1
SITE COORDIKATES (ft.):_ 250’ EASYT OF LEE ACRES RD,
N 13

GROUND ELEVATION (ftr. MSL):

STATE:__REW MEXICO COUNTY:__SAN JUAN

DRILLING METHOD:_ HOLLOW STEM AUGER

DRILLING CONTR.:_WESTERN TECH. INC.

DATE STARTED:_08/13/90 DATE COMPLETED:__08/13/90

FIELD REP.:___M. MOHORCICH

COMMENTS: _ County Road 5468, HNU backaround = 0 ppm

South of NM &4, Esst of County Roed 5500, down gradient from SHS-11

- EN N = B B B B O S . o =S
o

R S RUN SAMPLE
DEPTH | LITH. E A uscs VISUAL CLASSIFICATJON
[ L] ] FROM | 10 1.0, TYPE
split Spoon KNV SN 0-25’ Sand, unconsolidsted, 10YR 4/2, poorly sorted,
bkg = f-med gr, at 107 slight increase in sorting, med gr
0 ppm 10YR 5/4.
4-6 0
S
9-11 0
10
14-16 0 Increase in qtz greins, sub angular, w/ minor
15 marble size pebbles. .
19-21 0
20
25.0-25.1 and 29.4-29.6
29-31 0 cL Sandy clay, in sand es sbove 10 YR 5/4, mod
25 consolidated.
30
)
33-34¢
34-368 150 (=} Cobbly sand, at 33¢ Rig chattered & drk soil
came up at 34’ in minor cobbles.
35
34.4-35.5 blk HC stain in vry shrp contact in
unconsol idated sand W/ H,0 at 35.5'.
Orilled to 347,
I 40
l 45
I -4




BOREHOLE LOG (SOIL)

. .
" Cty, Rd. 5468
B-4A SHS-14 SHS-15 . . (Meadow Lane)

a A _Ae A o
B-3 B-1 8-2

Page _1_of _1_
SITE 1D:__OFFSITE GIANT LOCATION 1D:_BORE 2

SITE COORDINATES (ft.): 100’ EASY OF BORE 1

N E

GROUND ELEVATION (ft. MSL):

STATE: __ NEW MEX]CO COUNTY:__SAN JUAN

DRILLING METHOO: _HOLLOW STEM AUGER

DRILLING CONTR.:__WESTERN TECH INC.

DATE STARTED:_08/13/90 DATE COMPLETED: _08/13/90

174 _SW 174 _NW 1/4 _NW 174 S 27 T_29N R_12W

FIELD REP.:___M. MOHORCICH

COMMENTS: _ County Road 5468, HNU baﬁggfound = 0 ppm

LOCATION DESCRIPTION: South of NW 4, Fest of County Road 5500

RUN SAMPLE

R S
DEPTH | LITH. | E A
c M » FROM | TO 1.D0.

uscs VISUAL CLASSIFICATION
TYPE

4-6

9-11

14-16'

19-21¢

24-26!

29-31¢

34-347

Split spoon HNU SM Sand, unconsolidated, poorly sorted, 10YR 5/4,

bkg = mod yelsh brn. f to medium gr.
0 ppm

9’ cig chattered through some cobbles,

bkg SC Clayey sand, 9.5-10.0’ 5" of clayey sand where
sand is finer grained than rest of split.

bkg 14.4-15.0 Clayey sand, f gr
15.5-15.7 2% of clayey sand - f gr drilled 16-19
just loose sand.

bkg 19.0-19.4 = Cleyey sand w/ poorly sorted, dusky
yel 5v6/4, lighter colored, unconsolidated sub
sng, sub rounded sand.

bkg GM Cobbly send, drilling et 25 small cobble leyer.
24-26 split came out sand as above.

26-34
bkg M Sand, moist at 30.5 but seme Bs ebove. 5 Y 6/4.

A

1.0 at 34/
H,0 st 357 in send 8s ebove, W/ no HC stein or odor.




BOREHOLE LOG (SOIL)

Page _1_ of _1

—

SITE ID:__OFFSITE GIANTY LOCATION 1D:__BORE 3
SITE COORDIKATES (fr.): 175’ Esst of Lee Acres Rd.
Cty. Rd. 5468 M 3
B-4A SHS-14 SHS-15 (Meadow Lane) GROUND ELEVATION (ft. MSL):
STATE:__NEW MEXICO COUNTY:_ SAN JUAN
A A A M
B.3 5?1 Bf?J DRILLING METHOO:__HOLLOW STEM AUGER

14 _SM Y746 WY Y74 BW 1760 S 27 T _29M R_12uW

DRILLING CONTR.:
. . DATE STARTED:

— - - FIELD REP.:

COMMENTS:

WESTERN TECH INC.
08714790 DATE COMPLETED:

08714790

M. MOHORCICH

County Road 5468; HNU bkg .04 ppm

LOCATION DESCRIPTION: South of WM &4, East of County Road 5500

R s RUN SAMPLE
DEPTH | LI1TH. E A uscs VISUAL CLASSIFICATION
c L} # FROM | YO 1.D. TYPE
0 split Spoon HNU SM 0-5 Sand, mod yelsh brn 10 YR 5/4, poorly sorted,
L-6! bkg= unconsol idated.
.04
Ppm
5.0-5.5: Clayey send, W/ f gr sand.
5
5.5-27
-1 SM Sand, very loose sand dusky yellow SY 6/4.
10 Only 1/2 of e split.
14-16 7
15
19-21 20 Minor cobbles at 19.5. Very loose sand med grained,
20 subangular same 8s above.
26-26 20 GL Cobbly sand, minor cobble layer at ~27-28.
25 ML Sendy clay, 1¥ of sandy cley at 24.7-24.8.
29-31 25 SH Sand, minor cobbles at 30¢ in dritling.
30
at 33’ color change to mod brn 5YR 3/4, soil at
34 cuttings seemed to smell of HC as they came
up through hole.
35 34-38 130 HC stein at 34.3/-35.75 - olive gry 5y 3/2,
H,0 ot 357, At 35.7 color changes back to
light olive gry 5Y 5/2.
At 34.3 sharp contact w/ stain, sand v f gr.
40 CL | Clay, 4» cley at 35.2-35.6.
T.D ot 36’,
45
S0
|




BOREHOLE LOG (SOIL)

SHS-14 SHS-1

5 (M

5!15-13- A A A__Ay A g
B-4A 8-3 B-1 8-2

176 SW 176 _NW 174 NW 174 S 27 T 29N R

12w

Page 1_of _1_

SITE I1D:_ OFFSITE GIANY LOCATION 1D:_ BORE 4A
S1TE COORDINATES (ft.):

N E

GROUND ELEVATION (ft. MSL):

STATE:__NEW MEXICO COUNTY:__SAN JUAN

DRILLING METROD:__HOLLOW STEM AUGER

DRILLING COMTR.:__WESTERN TECH INC.

OATE STARTED:_08/18/90 DATE COMPLETED:

08/18/90

FIELD REP.:__ M. MOHORCICH

COMMENTS: 100’ east of Lee Acres Rd.

LOCATION DESCRIPTION: South of NM 64, East of County Road 5500 on County Road 5468

R s RUN SAMPLE
DEPTH [ LITH. E A uscs VISUAL CLASSIFICATION
c M # FROM | TO 1.D. TYPE '
Split Spoon | HNU SH | 0-6
0-4 bkg= Sand, unconsolidated, dusky yel 5Y 6/4,
.02 -med gr sand, poorly sorted.
ppm
4-9 cL 6-19
Clayey sand, darker yel brn 10YR 4/2, moist w/
increase in cly content. Sand is still f-med gr.
Color back to 5Y 6/4 ard lose clay. Same as
9-14 above, slightly moist,
14-19 bkg Same as sbove.
19-24 bkg GC 19-25 Cobbly sand, few 1/2-3/74" cobbles mod yel
brn 10YR S/4, f-med gr, slily moist, unconsol.
At 25 rig chattered w/ minor small cobbles.
24-24 bkg Same as above.
M 25-34: Sand
29-34 >20 Seme as sbove w/ a little darker yel brn
ppm 10YR 4/2.

T.D. at 34 and tripped out of hole due to stain
and odor of sofl.




i : SITE 1D:_ OFFSITE GIANT

BOREHOLE LOG (SOIL)

Page _1_ of

s

LOCATION 1D:_ BORE 4B

SITE COORDINATES (ft.): 75’ east of Lee Acre Road

174 _SW /6 _NW 176 W@ 176 S 27 T_29K R_12

, DRILLING CONTR.:

' _ DATE STARTED:
' FIELD REP.:

COMMENTS:

; Ctly. Rd. 5468 N £
8.-48 SHS-14 SHS-15 {(Meadow Lane) GROUND ELEVATION (ft. MSL):
; STATE:_ NEW MEXICO COUNTY:__ SAN JUAN
.‘ s-; ::3 5%5‘"‘ DRILLING METHOD: _ HOLLOW STEM AUGER

WESTERN TECH INC.

08/14/90 DAYE COMPLEYED:__08/16/90

¥, MOHORCICH

HRU background = .04 pom

LOCATION DESCRIPTION: South of WM 64, Fast of County Rosd 5500

R S RUN SAMPLE '
DEPTH | LITH, [ 3 A uscs VISUAL CLASSIFICATION
[ M # FROM | TO 1.0, TYPE
0 sSplit Spoon HNU SN 0-10’ Sand, unconsolidated, mod yelsh brn 10YR 5/4,
bkg= med gr, poorly sorted.
.04
ppm
4-6 207
5
9-11 207 10.2-10.3
10 sC Clayey sand, f gr sand drk yelsh brn 10YR 4/2.
14-16 407 SM 10.3-15 * Sand, same as above w/ abundant qtz gr
15 and minor amounts of small pebbles, alternating
{-med gr.
19-21 307 SC 15-15.3 Cleyey sand, moist, f gr.
20 SH 15.3-19.4 Sand, same &s above alternsating f-med gr,
unconsolidated.,
24-26 257 st 19.4-20 Clayey sand, f gr, mod consolidated.
25
No M 20-31 Sand, f-med alternating graded sands.
29-34 Sample
30
GC 31-32 Cobbly send, 174" cobbles w/ minor smounts
Fe stain, mod consolidated.
34-36 1007 SM 32-39 send, 10YR 5/4, med gr, H,0 et-35.
35 '
Comment: HNU readings were taken after and
during a rain in which the lamp may
s N have gotten wet. No stain or odor was
40 observed in samples.
45
50
SRS E R i




BOREHOLE LOG (SOIL)
Pege 1 of _1_
SITE 1D:__OFFSITE GIANT LOCATION 1D:_ BORE 5
) SITE COORDINATES (ft.):
N E
L SHS-16 ’ GROUND ELEVATION (ft. MsL): .
X STATE: _NEMW MEXICO COURTY:__SAN JUAN
8-84 A de A A A Al DRILLING METHOD:_ HOLLOM STEM AUGER
(" 8-7 B-6 8-5 B-9 8-10 H DRILLING CONTR.:_ WESTERN TECH INC.
. . DATE SYARTED:_DB/14/90 DATE COMPLETED:__08/14/90
R e e - FIELD REP.:__ M. MOHORCICH
__ V4 _SMW 1/4 _NW 176 _NW 1/4 $ 27 T_29N R_12W COMMENTS:__Down gredient from Bore 1, County Road 5470
HNU background = .04 pom
LOCATION DESCRIPTION: South of NM 64, East of County Road 5500, 290’ East of Lee Acres Road
R S RUN SAMPLE
OEPTH { LITH. | E A uscs VISUAL CLASSIFICATION
c L} # FROM | 10 1.D. TYPE
Split spoon KNU
4-4 bkg= SN 0-9.4 Ssnd, moist, w/ clay from 5.,10-5.12.
.04
Ppm
none
9-11 207 cL 4-9.6 clay, 2" clay w/ f gr sand.
SM 6-11.0 Sand mod gr, dusky yel SY 674, sandf w/
ebundant qtz, poorly sorted,
14-16 14-16 is dry yel brn 10YR 4/2.
Clayey sand f gr sand mod-well indurated.
19-21 307 cL 16-19 Clazez' sand, drilling is cleyey sand.
19-20.4 clayey sand es sbove.
GC 23-24 Cobbly sand, drill cobbles.
24-26 tL 24-24.3 Cleyey sand, 10YR 4/2.
: cL 24.3-24.7 Cley, very well indurated.
SM 24.7-26 Sand, 10YR 574, Moist, v f gr.
29-31 40?7 cL 29.0-29.6 Clayey send, 10YR 472, well {ndurated.
SH 29.6-31 Send, very sharp contact w/ med-coarse
dusky yel 5Y &/4, very moist et bottom.
34-36 H 0 at 34.4
SZ 0-34.4 Send, med gr, sharp contect.
34.4-35.10 clay, sat, drk yelsh brn 10YR 4/2.
35.10-36.0 Very hard claystone top of
naciemento? brn. 10YR 4/2.
7.D. at 36’
Comment: HNU seems to be giving false readings,
no evidence of staining in samples.
i o L J i l J ,‘




BOREHOLE LOG (SOIL)

SHS-16
B-8a A 'Y} A A & ‘
B-7 B-6 B-5 B-9 B-10

174 _SW 174 _NW 174 _WNM 174 S_27 T _29N R_12W

Page _1_of _1

SITE 1D:

OFFSITE GIANT LOCATION ID;__BORE 6
SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
STATE: _NEW MEX1CO COUNTY:__SAN_JUAN

DRILLING METHOD: __HOLLOMW STEM AUGER

DRILLING CONTR.:_ WESTERW TECH INC,

DATE STARTED:_ 08714790 DATE COMPLETED:__08/14/90

FIELD REP.:___M. MOHORCICH

COMMENTS:__ HNU bkg = .06 ppm

LOCATION DESCRIPTYION: South of WM &4, East of County Road 5500, 190¢ Eest of Lee Acres Roed on County Road 5470

R s RUN SAMPLE
DEPTH LITH. E A - uscs VISUAL CLASSIFICATION
[ M ¥ FROM | TO 1.D. TYPE
0 split Spoon HNU M 0-9 Sand, unconsolidated, mod yelsh brn 10YR 574
4-6 bkg= f grn, poorly sorted.
.06
ppm
]
9-24.5
SC Clayey sand, 2,1 cobbles among clayey sand,
9-11 f gr mod yelsh 10YR S/4.
10
Cuttings from 11-14 changed color to a darker shade
of brn.
14-16 Split 14.2-14.5 Cleyey sand, moist dusky yelsh
15 5Y &/4.
14.5-16 sbundent qtz grs med gr, poorly sorted,
unconsol idated.
19-21 bkg 19.3-19.7/ clayey sand, w/ some bik organic?
20 streaks.
19.7-21 ¢ gr sand. Unconsolidated. 5Y &/4.
oritl cuttings 21-24 were drker & {ooked tike clay.
24-26 bkg split 24.0-24.5 Clayey sand, mod consolidated.
25
SM 24.5-29 Sand, med to coarse sand, abundant qtz.
25.8-26 1 gr sand, dusky yel SY 6/4.
sC 29.0-29.4 Cleyey sand, mod consolidated.
30 29.4-31 Send, med-coarse w/ abundant qtz,
unconsolidated, H20 at 30.1/,
7.D. at 31/,
35
40
45
N
50




BOREHOLE LOG (SOIL)
Page _1_of _1_
SITE 1D:__OFFSITE GIANT LOCATION 1D:_ BORE 7
SITE COORDINATES (ft.):
N E
L SHS-16 GROUND ELEVATION (ft. MSL):
STATE: __NEW MEXICO COUNTY:__SAN JUAN
B-8a A Ay A 4 A DRILLING METHOD:_ HOLLOW STEM AUGER
(BT 86 85 B9  B-10 DRILLING CONTR.: WESTERN TECH INC.
DATE STARTED:_ _08/14/90 DATE COMPLETED: 08/14/90
e FI1ELD REP.:__ M. MOHORCICH
176 SW 174 NW 174 WM 176 S 27 T 29N R_12u COMMENTS: _ KNU bkg =.06 ppm
LOCATION DESCRIPTION: South of WM 64, East of County Road 5500, 90’ East from Lee Acres Rd.
R S RUN SAMPLE
DEPTH | L1TH, | E A USCS VISUAL CLASSIFICATIONR
[ L] FROM | TO 1.D. TYPE
0 Split Spoon HNU SM 0-14 Send, unconsolidated, moist, mod yelsh brn
4-6 bkg= 10YR 5/4 poorly sorted. -
.06
ppm 4-5 f gr.
$-6 med gr.
S
4-6 moist, f gr, unconsolidated.
Same as above color,
9-11
10
14-16 sC 14.2-20.3 Cclayey sand, mod consolidated.
15 15.5-15.8 Clayey sand, mod consolidated w/ rest
8s med gr sand.
19-21 19.4-20.3 Clayey sand, mod consolidated f gr sand.
20 10YR 4/2.
SM 20.3-24.2 Sand, med gr sand 10YR 5/4.
24-26 bkg 24,0-24.2 Sand med,
25 sC 24.2-25.2 Clayey sand, w/ last 1" w/ brn SYR 4/4
med brn organic.
= | 25.2-29 Sand, med grnd.
: 29-31 bkg sC 29.0-29.5 Clayey sand, fr gr, 10YR 4/2, moist.
30 SH 29.5-34 Sand, dusky yel 5 YR /4. Abundant qtz, dry.
34-36 bkg 34-36 {s wet, saturated. nzo between 31-34.
35 sC 34-34.5 Clayey sand
SM 34.5-38 Sand, send w/ interbedded clays, organic
pale brn 5YR 5/2.
7.D. 38/
40
45
50




1=

BOREHOLE LOG (SOIL)

B-6 A
s

SHS-16
A ’'Y) a4 A A
8-7 B-6 B-5 B-9 8-10

176 _SW_ 174 _NW 174 KW 174 S_27  T_29H R_12W

LOCATION DESCRIPTION: South of NM 64, Intersection of County Road 5500 and County Road 5470

Page _1_of 1
SITE ID:__OFFSITE GIANY LOCATION 1D:_ BORE 8
SI1TE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. HSL):
STATE:__NEW MEXICO COUNTY:__ SAN JUAN

DRILLING METHOD: _HOLLOW STEM AUGER
DRILLING CONTR.: _WESTERN TECH INC.

DATE STARTED:_ 08/14/90 DATE COMPLETED:_08/14/90
FIELD REP.: M. MOHDRCICH
COMMENTS:___ HNU bkg = .08 ppm

R S RUN SAMPLE
DEPTH | LITH, E A uscs VISUAL CLASSIFICATION
c M ¥ FROM | TO 1.D. TYPE
0 split Spoon HNU 0-25.5
4-6 bkg= | SM Sand, loose unconsolidated minor 1 cobbles through-
.06 out. Dusky yellow 5YR 6/4 med gr. .
Pem .
5
9-11 Sand same as above, minor cobbles at 9.3/,
10
14-16 bkg Same as above, 5Y 6/4, loose, med gr, same as
15 above no cobbles.
19-21 . bkg Same as above.
20
24-25.5 Same es above.
24-26 bkg sC 25.5-26 Clayey sand, moist mod consolidated
25 tight olive gry 5Y 5/2, very f soand.
29-31 bkg SM 29-29.9 Sand, loose w/ small pebbles.
30 sC 29.9-30.4 Clayey sand, med indurated.
SH 30-356 Sand, moist but not saturated sand 5Y 6/4
f gr.
34-36 bkg H,0 ot 35’, sand loose w/ cobbles at 35-35.11
35 1% clay plug ot 367 drk yelsh brn 10YR 4/2.
T.0. ot 36/
40
45
50




BOREHOLE LOG (SOIL)

L SHS-18

B-8 A A

Ae A A A
B-6 B-5

B-7

176 _SM 174 _NW 174 MW 174 S_27 T_29K R_12W

Page 1 of _1_
SITE 1D:_ OFFSITE GIANY LOCATION ID:_ BORE 9
SITE COORDINATES (ft.):
L] 3
GROUND ELEVATION (ft. MSL):
STATE: __NEW MEXICO COUNTY:__SAN JUAN
DRILLING METHOO: _HOLLOW STEM AUGER
DRILLING CONTR.:__WESTERN TECH INC,
DATE STARTED: _08/15/90 DATE COMPLETED: __0B/15/90
FIELD REP.:__ M. WOHORCICH

COMMENTS:__ MNU bkg = .04 ppm

LOCATION DESCRIPTION: South of NM 64, East of County Road 5500, 100’ fast of Bore S

R S RUN SAMPLE
DEPTH | LITH, | E A uscs VISUAL CLASSIFICATION
C L] f FROM | TO 1.0. TYPE
0 Split Spoon [HNU SH 0-10 Sand, mod yel brn 10YR 5/4, f gr, mod
4-6 bkg = consolidated, poorly sorted, dry.
.04
PR
5
9-11 6C 10-11 Cobbly sand, drilling hit cobbles at 10-11
10 loose sand w/ 1" cobbles at 10, abundant qtz
garins, med gr 5Y 6/4 dusky yel.
SM 11-19.7 Sand,
14.0-14.5 sand as sbove.
14-16 14.5-16 finer gr sand, moist, mod consolidation.
15 no stain or odor,
19-21 bkg 19.5-19.7 sand, med gr.
20 SC 19.7-20.0 Clayey sand, moist, mod consolidsted.
20-29.3 Sand, dusky yel 5Y 674
mod-coarse gr, dry.
unconsol idated, no stain.
24-26 bkg 24.0-25 loose, mod yel brn 10YR 5/4, w/ cobbles
25 at 25.0
25.0-26 dusky yel 5Y &/4, possible smell to me?
29-31 bkg 29.0-29.3 med gr sand.
30 SC 29.3-29.6 Clayey sand ‘
29.6-31 Send, med-coarse gr 5Y 6/4.
H,0 at 30,9’
T.D. 8t 3V
35
40
45
S0




BOREHOLE LOG (SOIlL)

Cty, Rd. 5470
(Sage Street)

Page _1_of 1
SITE ID:__OFFSITE GIANY LOCATION 1D:__BORE 10
SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
STATE:__NEW MEXICO COUNTY:__ SAN JUAN
DRILLING METHOD:_HOLLOW STEM AUGER
DRILLING CONTR.:_WESTERN TECH INC.
DATE STARTED:_08/15/90 DATE COMPLETED:_ 08/15/90

FIELD REP.:__ M. MOHORCICH

176 _SW /6 _NW 176 _NW 174 S 27 Y_29M R_12 COMMENTS: 100’/ East of Bore 9
HNU = .06 bkg
LOCATION DESCRIPTION: South of NM 64, East of County Road 5500, on County Road 5470
R 1 RUN SAMPLE
DEPTH LITH, E A uUscs VISUAL CLASSIFICATION
C .} * FROM | TO 1.D. TYPE
0 Split Spoon [HNU SM 0-4.9 sand '
4-6 bkg = 4.0-4.5 very loose f gr grysh or 10YR 7/4
.06 4.5-4.9 med gr sand mod consolidated, moist.
ppm
CcL 4.9-5.4 Clayey sand, f gr.
5 SM 5.4-9.6 Sand
5.4-6 mod yelsh brn 10YR 5/4.
9-11 bkg 9-9.6 f gr sand, dry.
10 . CL 9.6-11 Clayey sand, moist, 10YR 4/2, mod
consol idated.
SM 11-14.6 Sand, drilling 12/ cuttings came up darker,
but still fast drilling.
14-16 bkg 14.0-14.6 f gr sand.
15 cL 14.6-15.3 Clayey sand, moist, mod-well consolidated.
SM 15.3-19 Sand, med grain, loose 5Y 6/4 dusky yel,
moist
oC 19.0 Cobbly sand
19-21 bkg SM 19-20.1 Sand, unconsolidated, med to coarse gr
20 sbundant qtz, poorly sorted, moist.
cL 20.1-30 Clayey sand
20.1-24.0 very fine gr, mod-well consolidated.
24.0-24.3 moist clayey sand w/ small size qtz
24-26 bkg pebbles.
25 24.3-25.8 med gr, moist sand 5y 6/4.
25.8-26 cleyey sand, moist.
29-31 bkg 29-29.5 f gr clayey sand. K20 at 29.5!
30 29.5-30 saturated clayey sand.
SM 30-31 Sand, med-coarse gr sand, saturated.
T.D. at 31/
35
40
45
50




DRILLING CONTR.:_WESTERN TECH INC.

BOREHOLE LOG (SOIL)
page _1_of _1_
Cty, Rd. 6470 SITE ID:_ OFFSITE GIANT LOCATION ID:_BORE 11
(Sage Strest) SITE COORDINATES (ft.):
a A N E
B-10 811 GROUND ELEVATION (ft. MSL):
STATE: _NEW MEXICO COUNTY:_SAN JUAN
DRILLING METHOD: _ HOLLDW STEM_AUGER

DATE STARTED:_ _08/16/90 DATE COMPLETED: _08/16/90
FIELD REP.: M. MOHORCICH
174 _SW 174 _NW 174 NW 174 S_27 T_29N R_12W COMMENTS:__RNU bkg = .04 ppm
. Southwest corner of 5470 and County Road 5481
OCATION DESCRIPTION: South of NM 64, East of County Road 5500
R S RUN SAMPLE
EPTH LITH. E A Uscs VISUAL CLASSIFICATION
l c M # FROM | TO 1.D. TYPE
Split Spoon {HNU 0-6/
4-6 bkg = | SM send
.04 split 4-6’, unconsolidated, med-coarse gr, moist,
N ppm sbundant qtz, poorly sorted, dusky yel 5Y 6/4,
w/ minor amount pebbles.
GL 6-7 Cobbly sand, drilling st 6 chattered w/
cobbles, small.
SM 7-14 Sand
split 9-10.0 empty.
9-11 bkg 10-11 moist, sand as above.
14-16 bkg 14.0-14.4 sand as sbove.
cL 14.4-16.10 Clayey sand, med gr clayey sand, drk
yvel brn 10YR &4/2.
SM 15.0-24.5 Sand
19-21 bkg
19-19.5 no sample.
19.5-21 - mod-coarse, moist, loose S5Y 6/4.
24-24.5' sand as above.

24-26 bkg CL 24.5-25 - Clayey sand, moist

25-25.9 Sand, SY 6/4 loose, med gr, moist.

25.9-29 clay, moist, sandy clay, H20 table is
close.

drilling 26-29 wet clay

29-31 H,0 in sandy clay: H,0 =27-29.




APPENDIX B

Completion Diagrams




249’

0.0

33.2

' x_Y _ CONCRETE sLAB
2‘

4" X 2’ STAINLESS STEEL
LOCKING CAP
6"  x_5'__ CEMENT FILLED
STEEL GUARD PIPE

x 4" woop

/NEAT CEMENT SLURRY WITH 5%

BENTONITE

_—_4" x28.16° pvyeC PIPE

47 X_3'  STAINLESS STEEL
PIPE

/ BENTONITE PLUG

345

> TOP OF SCREEN

3567
37.75' v

oy / 10-20 SAND

STATIC WATER LEVEL

4567’
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510
52.0°

e
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SCREEN (02 s oD

:-rBDTTElM OF SCREEN
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COMPLETION DIAGRAM SHS-1




0.0

255’

P

4" _ X 2' STAINLESS STEEL
LOCKING CAP

6" x_S5S'__ CEMENT FILLED
STEEL GUARD PIPE

¥ x_ 1 _ CONCRETE SLAB

x4 __ woop

NEAT CEMENT SLURRY WITH 5%
~” BENTONITE
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4 X_3|_ STAINLESS STEEL
PIPE
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s~ 10-20

| ~BOTTOM DF SCREEN

%] 4" _ X 3’ STAINLESS STEEL

CAP
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1 TOTAL DEPTH OF WELL

TOTAL DEPTH OF BOREHOLE

COMPLETION DIAGRAM SHS-2




12" 1.D. WATER TIGHT
MONITOR WELL BUX

2’ STAINLESS STEEL
/ LOCKING CAP

27

» NEAT CEMENT SLURRY WITH
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2" w 33 PVC PIPE
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. e
PR A SaNE
At st 2t st e

\‘ TOTAL DEPTH OF WELL

TOTAL DEPTH OF BDREHOLE

SUBGRADE COMPLETION DIAGRAM SHS-3




12° 1.D. WATER TIGHT
HONITOR WELL BOX

-, STAINLESS STEEL
LOCKING CAP

"7(W\v 7

CONCRETE

NEAT CEMENT SLURRY WITH
57 BENTONITE

~8" X 35’ PVC PIPE
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33'1' v 1/ '
, .
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SUBGRADE CUOMPLETION DIAGRAM SHS-4




12" L.D. WATER TIGHT
MONITOR WELL BOX

4° STAINLESS STEEL
LOCKING CAP

CONCRETE

/NEAT CEMENT SLURRY WITH
S7 BENTVONITE

L~4° X 3212’ PVC PIPE

| BENTONITE PLUG

44 _ 4" X 5 STAINLESS STEEL
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3774
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1 4 X_10.38'STAINLESS STEEL
y SCREEN ¢ .20 SLOT )

CEN 69 sanp

%71 BUTTOM UF SCREEN
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1T PIPE
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SUBGRADE COMPLETION DIAGRAM SHS-S%




12° LD, WATER TIGHT
MONITOR WELL BOX

4° STAINLESS STEEL

26’

LNCKING CAP

CONCRETE

, NEAT CEMENT SLURRY WITH
" 3% BENTONITE

~4" X 2698’ PVC PIPE

K BENTONITE PLUG

28.5

3248’
37,79 | 2

ae 4° X 5 STAINLESS STEEL

PIPE
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47,88’
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SUBGRADE COMPLETION DIAGRAM SHS-6




12° L.D. WATER TIGHT
MONITDR WELL BOX

4" STAINLESS STEEL
LOCKING CAP

.....
. .

CONCRETE

»NEAT CEMENT SLURRY WITH
3% DENTONITE

AN

-4 X 23.88' PVC PIPE

|~ BENTONITE PLUG

24’
26’ ¢ » »
g . 4° X 5' STAINLESS STEEL
NENE et PIPE
31.38' ‘:;.21~ TUP OF SCREEN
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ST 4. x 1569 STAINLESS STEEL
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s 4 x 560 STAINLESS STEEL
52.67° 3 . PIPE

\ TOTAL DEPTH OF WELL

TOTAL DEPTH DOF BOREHOLE

SUBGRADE CUMPLETION DIAGRAM SHS-7




12" LD. WATER TIGHT
MONITOR WELL BDX

4" STAINLESS STEEL
/ LOCKING CAP

24’

.;k_r,‘,—x.,'_.

=K

'\’

CUNCRETE

VNEAT CEMENT SLURRY WITH
54 BENTONITE

4" X 2% PVC PIPE

|- BENTONITE PLUG

26’
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PIPE
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STATIC WATER LEVEL

ST 4T x 1377 STAINLESS STEEL
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3 -':"\___9_’? SAND

e

-1 soTToM UF screen

o N 4" X_360 STAINLESS STEEL

PIPE

\ TOTAL DEPTH DF WELL

TOYAL DEPTH DF BOREHOLE

SUBGRADE CUMPLETION DIAGRAM SHS-8




12’ 1.D.

WATER TIGHT

MONITOR WELL BOX

26.5'

“
27.5' Vi

CONCRETE

\E‘X 2’ STAINLESS STEEL
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/NEAT CEMENT SLURRY WITH
5% BENTONITE

L~ 6" x 342’ PVC PIPE

L~ BENTONITE PLUG

1~ TOP OF SCREEN

..\ E'

J I

nt

STATIC WATER LEVEL

x__10° PVC WIRE WOUND
SCREEN (02 sLOT

N 020
w71\ BOTTOM DF SCREEN

N 6" x 542° pve PIPE
."\‘rum_ DEPTH OF WELL
TOTAL DEPTH OF BOREMOLE

SUBGRADE COMPLETION DIAGRAM SHS-9




12° 1.D. WATER TIGHT
MONITOR WELL BOX

LOCKING CAP

CONCRETE

 NEAT CEMENT SLURRY WITH
/ 5% BENTONITE

-4" X 3116’ PVC PIPE

LY /
143 = | BENTONITE PLUG
2
e (7} V7
- FORMATION SAND
26.5'
BENTONITE PLUG
4
216" /A ]_/_/K
aLe6" ;i TOP DF SCREEN
38.8 \ 4 — STATIC WATER LEVEL
— | 4" x 1503’ PVC SCREEN
— ¢ 02 SLOT )
46,69’ — [0
i\ 10720 sanp
W1 BOTTOM OF SCREEN
4745’
NN 40 x _46' PVC PIPE
48.6' PERTCIPRIN
\\mm. DEPTH OF WELL
TOTAL DEPTH DF BOREHOLE
SUBGRADE

COMPLETION DIAGRAM SHS-10




i2° LD, WATER TIGHT
MONITOR WELL BOX

4 ALUMINUM
LOCKING CAP

11.41°

ERIAA NGNS

CONCRETE

/NEAT CEMENT SLURRY WITH
57 BENTODNITE

- 4* X 3li6‘’ PVLC PIPE

» BENTONITE PLUG

13.0’

|~ FORMATION SAND

( BENTONITE PLUG

| TOP OF SCREEN

STATIC WATER LEVEL

" 47 x_15' PVC SCREEN
¢ .02 SLOT )

™\ FORMATION SAND

™ BOTTOM OF SCREEN

N\ __4' x54Y PVC PIPE

SUBGRADE

‘\\TUTAL DEPTH DOF WELL
TOTAL DEPTH OF BOREHDLE

COMPLETION DIAGRAM SHS-11




12”7 1.D. WATER TIGHT
MONITOR WELL BODX

33.33' A 4

4" ALUMINUM
/ LOCKING CAP

T "E ‘/&X/,\\K}@7r

CONCRETE

|- NEAT CEMENT SLURRY WITH
57 BENTONITE

/4' X 3116’ PVC PIPE

3~ FORMATION SAND

3 . BENTONITE PLUG
7 L
/A
il 10s20 sanp

ool TOP OF SCREEN

. .
. . s

40,0’

STATIC WATER LEVEL

4" x_150' PVYC SCREEN

46.5

:

93.0!

¢ .02 SLOT >

LHHTELEET
/

'.'\

FORMATION SAND

™ BUTTOM OF SCREEN

™ __4" x 541 PVC PIPE

SUBGRADE

\‘TUTAL DEPTH OF WELL

TOTAL DEPTH OF BUOREHOLE

COMPLETION DIAGRAM SHS-12




-

12" LD, WATER TIGHT
MONITOR WELL BOX

LDCKING CAP

> TEE

21.5°

4

L~

24.5° ‘A

27

7

»

36.73' v

[ X ‘/&Wf

CONCRETE

NEAT CEMENT SLURRY WITH
S BENTONITE

4 %X 26.5° PVC PIPE

BENTONITE PLUG

TOP OF SCREEN

~|_~10/20 SAND

37.5’

42

P

" 47.4

58

STATIC WATER LEVEL

4  y_ 15 pvC SCREEN
¢ 02 SLOT )

FORMATION SAND

BOTTOM OF SCREEN
_4 x_53 pvc PIPE

TOTAL DEPTH DOF WELL
TOTAL DEPTH OF BOREHOLE

SUBGRADE COMPLETION DIAGRAM SHS—~13




12* LD, WATER TIGHT
MONITOR WELL BOX

/LDCKING CAP

f : ._._.:E,. /«W\"

CONCRETE

o NEAT CEMENT SLURRY WITH
S% BENTONITE

l// 4" x 28.2° PVC PIPE
10

26' RN
= BENTONITE PLUG
27 ~
-Tw] - TOP OF SCREEN
28.7" _10/20 SAND
35.10 v STATIC WATER LEVEL
42'
~ 4 y 20 pvC SCREEN
¢ 02 SLOT )
48.7°
FORMATION SAND
BOTTOM OF SCREEN
54' n ,
—_ 4 x_53 pvc PIPE
55'

*ﬁ\'\mm_ DEPTH DF WELL
TOTAL DEPTH OF BOREHOLE

SUBGRADE COMPLETION DIAGRAM SHS-14




12* 1D, WATER TIGHT
MONITOR WELL BOX

/LDCKING CAP
T ,WA\,’
8 »

CONCRETE
| NEAT CEMENT SLURRY WITH
/ 5% BENTDONITE
4" X 26.8' PVC PIPE
-
21.8°
*] - FORMATION SAND
LI e - BENTONITE PLUG
27" g ////
. 2T TOP OF SCREEN
27.4 _10/20 SAND
33.99
- STATIC WATER LEVEL
38.5'
I~ _ 4  y_ 15 pvC SCREEN
¢ .02 SLOT )
2.4
FORMATION SAND
BOTTOM OF SCREEN
478 .
_4 x_53 pvc PIPE
50’

‘\"TUTAL DEPTH OF WELL
TOTAL DEPTH OF BOREHOLE

SUBGRADE COMPLETION DIAGRAM SHS—15




12" ID. WATER TIGHT
MONITOR WELL BOX

/ LOCKING CAP

AN\

CONCRETE

/NEAT CEMENT SLURRY WITH
/ 5% BENTONITE

L-4" X 21,7 PVC PIPE

/TDP OF SCREEN

1§’ BENTONITE PLUG

w g 77

;] FORMATION SAND

2.2°
2 1 ,10/20 SAND
31.82" 30.5 /
i 4 STATIC WATER LEVEL
34
_4  x_15_PpVC SCREEN
¢ 02 SLOT )
37.2'
FORMATION SAND
BOTTOM OF SCREEN
42.6' .
_4 x_53 pveC PIPE
50’

\\'\TUTAL DEPTH OF WELL
TOTAL DEPTH OF BOREHOLE

SUBGRADE COMPLETION DIAGRAM SHS-16




APPENDIX C

Analytical Results of Sampling




HALOGENATED
AND
AROMATIC
VOLATILES



"QL7 "SLNV.LINSNOD IONIIOSOID - MNId + AHOLYHOBYT - AHYNYD ‘3LIHM ‘NOLLngigLsia

(Auedwio)) (Auedwo)) {Auedwo))
(a1eq) (aweN paiuiig)f (a1eq) {awen paluiig)
(3w ) {aameubig)f (auny) (asnieubis) ) 'SININWOI/SNOILLINYLSNI TviD3dS
) |_S'20Q05 X x&
T (AHOLVYHOBVYT) A QAL ‘T A8 Q3AI3334 ] L A8 Q3AI3034 - g 0- M/ m\v 1
Z5CL4e e BE.
(AugtGi0D) (Aueduio) {Auedwo)) : ‘ON 87 N o_ NigdiHS |
{areq) (3w pauigy | (2RO} . - (awepn palung)] (ai1eQ) .uEmZ\wLM:& QHOO34d 0L SWHO4NOD ﬂuQ Q mu m T 'ON 3G0D 3IDUVHD
i E OJOU\ZO—.—._OZOU Q009 4.03Y 22 .
(o) N W yoio (e}
{awg) (aameubig) | (3wit) . (a1mieubig) nek.\&u TRIMw .m.:;r&, ,wuw,nf $Tv3IS AQOLSND 30 NIVHI S : ” = “umﬁ =
. w S8l bt A7 YU 9 $3| su3INIVINGD 40 ‘ONVLOL 531 <Bw&ma
I -
‘e AS GIHSINDNIT3H ] 2 A8 G3IHSINDNIN3Y] 'L A8 G3HSINONI13Y 4d13034d 3TdWVS NOILYWYOZNI LO3roudd
A B
. st AN M‘M <\
3 \ —
B alk TG
- x| X X £-SHS QTH | _Sheoor299L
_ -
s : X | X X T-sHS O H | 09197996
5 X | X X “9-sH S 0% | osLioe99b
5 1TX | X X S~THS o °H 20 L LA
S x | X X I~SHS C?4 | SAtiblgoch
= x< | + k-sS HS O2H SISt bl9goQL i
- .
2 mm mm mm mm mm wm mm mm mm mm mw mm wm m..m mm mm NOLLYOO1 XIH1VW HIGWNN TdWVS
2 =zl irx|a2|r2 I 00| Or |0 o228 lc6l22|1ga|83]a3
2 R3l2z16™|301k3) D 9m|8g|2g|83|F2 (85 35(80]an (a8 0 T T -
X I « O>P |- n © s ajm - a N N C
o Glmal™ ciexs 2 |3=/29|a2| <|®3| & Ohl 2|2g (a3 (3UNLYNDIS) SHITdWVS °
by =|82 21 8 s |2 |S2182| o|gn| =|25| 2|85(%¢2 M
»iZz= - -~ ] = = - ) O (] {
s} e o o » |3 ! S = =) ¢
2 4188 S s 8% 3|3 | |2 =12l ZEEL 295 G/b _ NowenaL |
1= =4
< z 2 =1® | 2|°® HZESL V) peem v |
m 2 ) \J\ A A28 d aTId ol U $$3”AQY
« 153N03Y SISATYNY v pvy IWVYN 8V
[ 0T 1 ¥ T o9 MO 9gs0-vaL (vhs) 8802-286 (106) 1000258 (509)
yoEsb25 (505) 09926 YO "yoeaq Lodman 01602 AW ‘Bupds seais 20128 WN ‘anbisnbnaiy
$0088 NN 's30nD s ovi aung 90L aung 002 auns
>U Qu.m-.-o ho C_ﬂ—_— o WW Jameiq "Od jaag 1end oovi 1§ Bundg 60LL “M'N 18ddoD 009 é
00.¢ -Z saonin se1 yoeag podman O Buudg seais O anbsanbnqy .MH s

._ .u_mN u._ ,mu:mu_:m:ou uo:m_umocw
_Illnlllnlk.,ﬂzmﬁlllh 'l-#

m mrmnnm e - -, - A~ i L . — T e S s T e




w

~

Radian Work Order S0-06-151

RECEIVED AU6 2 91390

Analytical Report
08/16/90

ce Consultants

tification M& A 0

. Coc#3700
Number 456002

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: LWKELLY

Certified by: WWG&

Previously Reported on 08/01/90.
First Reported on 07/19/90.




Analytical Data Summary

Page: 2

Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
thloroform

Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
vinyl chloride

Result Det
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 !
7.1.¢ §
ND
39 c1 b
ND

ND

ND

ND

ND

ND

1.2 C13
ND

ND
2.9.¢38
ND

ND

Result Det

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

Result Det.

14 ¢l ;

2.7 Cla

3.0 |

Result Det.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND (
0.62 X18_ I
0.35 ca_{
ND
ND
ND
ND

rmed on second column or by GC/MS

Lt tess that 5 times detection Limit -




Analytical Data Summary

Page: 3

9006201350: .-

Surrogate Recovery(%)

1-Bromo-4-fluorobenzene
Control Limits: 40 to 140

Result Det. Limit

114

Result Det. Limit

117

Result Det. Limit

132

Result Det. Limit

134




Analytical Data Summary

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Result Det,

2.1 Cla ;

C'Confirmed on'second colum or by GC/MS

'@ Est. result less that 5 times detection limit =

Page: 4




Analytical Data Summary

Page:

“TRIP BLAN}

Surrogate Recovery(%)

1-Bromo-4-fluorobenzene
Control Limits: 40 to 140

Result Det. Limit

112

Result Det. Limit

114

Result Det. Limit

131

Result Det. Limit

129




Analytical Data Summary

Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Result De;




Analytical Data Summary

Surrogate Recovery(%)

1-Bromo-4- f luorobenzene
Control Limits: 40 to 140

Result Det. Limit Result Det. Limit

126 127

X “Ain this report.




Analytical Data Summary
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19006201350

04c
water

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes (total)

Surrogate Recovery(%)

1-Bromo-4-fluorobenzene

Control Limits:

40

to 140

Result Det Result Det

ND ND
ND

ND ND
ND ND
ND ND
ND

ND ND
ND

102 98

4.4 Gd P

57 C 1

2 6 ;

ND
ND
ND
ND
ND
ND
ND
ND

102

Result Det.

Result Det.
ND
ND
ND
ND
ND
ND
ND
ND

98




Analytical Data Summary

Page: 9

Control Limit

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes (total)

Surrogate Recovery(%)

1-Bromo-4-f luorobenzene
40 to 140

Result Det.
5.4C8
230 C i
ND
ND
ND
78 G ?
19 C
730 € F

51

Result Det. Limit
ND
ND
ND
ND
ND
ND
ND
ND

Result Det.
ND
ND
ND
ND
ND
ND
ND
ND

Limit

Result Det. Limit
ND
ND
ND
ND
ND
ND
ND
ND

115




Analytical Data Summary
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Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethyibenzene
Toluene

Xylenes (total)

Surrogate Recovery(¥%)

1-Bromo-4-fluorobenzene
Control Limits: 40 to 140

104

m

Result Det

gpequx'A in this report. »




Sample History

Page:11

06
06/21/90

200

Kalocarbons by EPA 601

E

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

romatics by EPA 602

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

06/26/90
BSJ
DB06266
QB06261
B
received

06/26/90
BSJ
EB06266
RB06261
8
received

07/03/90
BSJ
DB07034
Q807031
B
received

07/03/90
B8SJ
EBO7038
RB07031
B
received

07/03/90
BSJ
DB07039
Q807031
B
received

07/03/90
BSJ
EB070310
RB07031
B
received

06/26/90
BSJ
DB06269
QB06261
B
received

06/26/90
BSJ
EB06269
RB06261
B
received

07/03/90
BSJ
DBO7036
QB07031
B
received

07/03/90
BSJ
EBO70311
RBO7031
B
received

06/26/90
BSJ
DB062611
QB06261
B
received

06/26/90
BSJ
EBD62611
RB0O6261
B
received

|
;
n
n
n
|
|
|
|




Sample History
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Halocarbons by EPA 601
Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

alocarbons by EPA 601
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

romatics by EPA 602

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Aromatics by EPA 602
Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrument
Report as

06/26/90
BSJ
DB062612
QB06261
B
received

06/26/90
BSJ
EB062612
RB06261
B
received

06/26/90
BSJ
DB062613
QB06261
B
received

06/26/90
BSJ
EB062613
RB06261
B
received

06/26/90
BSJ
QB06261

B
received

07/03/90
BSJ
0B07031

B
received

06/26/90
BSJ
RB06261

B
received

07/03/90
BSJ
RBO7031

B
received







Report Comments and Narrative Page: A-2

General Comments

I=RESULT CORRECTED. RESULTS WITH THE 1 FLAG HAVE BEEN REVISED
BASED ON CORRECTED RESPONSE FACTORS FOR SELECTED ANALYTES FOR
GC INSTRUMENT B.

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN.

THERE WAS A HIGH LEVEL OF SAMPLE MATRIX INTERFERENCES OBSERVED IN SAMPLES
9006191745 AND 9006201100 DURING THE 602 ANALYSES.

ETHYLBENZENE WAS REPORTED AS AN ESTIMATED VALUE IN 602 SAMPLE
9006201100 DUE TO SAMPLE MATRIX INTERFERENCES. THE VALUE OBTAINED ON THE
CONFIRMATION COLUMN WAS 450 PPB.

CHLOROBENZENE AND XYLENE WERE REPORTED AS ESTIMATED VALUES IN 602 SAMPLE
9006191745 DUE TO SAMPLE MATRIX INTERFERENCES. THE VALUES OBTAINED ON THE
CONFIRMATION COLUMN WERE:

CHLOROBENZENE 16 PPB
XYLENE 77 PPB




Notes and Definitions

(2]

[~

x
o

>

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection

limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/ulL in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

This analysis has been confirmed on a second column or by GC/MS.
EXPLANATION

Most methods of analysis by gas chromatography recommend reanalysis on

a second column of dissimilar phase to resclve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL ORGANIC GC METHODS EXCEPT CLP
Indicates an estimated GC value due to interferences.

ALL METHODS EXCEPT CLP

This result has been modified since the last issue of this report.
EXPLANATION

The explanations are included in the report narrative.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte. :

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the
standard flags. The specific definition of this flag is described in

the Comments Summary and/or in the case narrative.

Page:

A-3




Notes and Definitions Page: A-4

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower Llimit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
Llimits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of envirommental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.
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RADIAN

CORPORATION Radian Work Order S0-06-154

Analytical Report
08/16/90

RECEIVED AUG 2 81330

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: LWKELLY

Previously Reported on 07/16/90.
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Analytical Data Summary Page: 3

- 'REAGENT BLANK .

Result Det. Result Det
Bromodichloromethane . ND 2! ND
Bromoform ND ND ND
Bromomethane ND ND ND
Carbon tetrachloride ND ND ND
Chlorobenzene ND ND ND
Chloroethane ND ND ND
2-Chloroethylvinyl ether ND ND ND
Chloroform ND ND ND
Chloromethane ND ND ND
Dibromochloromethane ND ND ND
1,2-Dichtorobenzene ND ND ND
1,3-Dichlorobenzene ND ND ND
1,4-Dichlorobenzene ND ! ND ND
1,1-Dichloroethane 2.2 ca__ | ND ND
1,2-Dichloroethane 5.2 ¢C £ ND ND
1,1-Dichloroethene ND ND ND
cis-1,2-Dichloroethene 1.3 61 1 ND ND
trans-1,2-Dichloroethene ND ND ND
1,2-Dichloropropane ND ND ND
cis-1,3-Dichloropropene ND ND ND
trans-1,3-Dichloropropene ND ND ND
Methylene chloride ND ND ND
1.1,2,2-Tetrachloroethane ND ND ND
Tetrachloroethene ND ND ND
1,1,1-Trichloroethane ND ND ND
1,1,2-Trichloroethane ND : ND ND
Trichloroethene 0.28 ca i 3200 xa ND ND
Trichlorofluoromethane ND ND ND ND
Vinyl chloride | ND  B32@5 | N 1D ND ND

o 7 mes detection -limit - ,
“1 Reésult differs from last report - see report narrative .




Analytical Data Summary

Page: 4

Surrogate Recovery(%)

Result Det. Limit

1-Bromo-4- f luorobenzene

Control Limits: 40

to 140

114

114

Result Det. Limit

112

Result Det. Limit

116




Analytical Data Summary

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

efer to Appendiva in_this report.




Analytical Data Summary

Page: 6

Surrogate Recovery(%)

Result Det. Limit

Control Limits: 40

1-Bromo-4- f luorobenzene

to 140

129

fﬁefer_tg_ ppendix A_Jﬁ’thisvreport;'




Analytical Data Summary

Page:

" REAGENT BLANK-

_05A
“water:

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes (total)

Surrogate Recovery(%)

1-Bromo-4-fluorobenzene
Control Limits: 40

to 140

140 ¢
1.16
27 ¢ £

95

105

3600 6A

Result Det
2400 C
1800 G

ND
ND
ND

13000 ¢
1100 63
79000 6

72

Result Det. Limit
ND
ND
ND
ND
ND
ND
ND
ND

110




Analytical Data Summary Page:8

ations

dentific

rcury by SW7470
Mercury

Result

ND

Det. Limit




Analytical Data Summary

Page:9

Result Det. Limit
rcury by SW7470
Mercury ND mg/L




Sample History

Page: 10

I
;
i

K. 9006211130
| 06/21/90
" 06723/907
S Uwater
06
etals by SW6010
Prepared 07/09/90
Analyzed 07/10/90
Analyst GE
File ID S00615406A
Blank ID $00700009
Instrument JA
Report as received
alocarbons by EPA 601
Prepared
Analyzed 07/05/90 07/06/90 07/06/90 07/05/90
Analyst MG MG MG MG
File ID DB07054 DBO7064 DB07065 QB07051
Blank ID QB0O7051 QBO7061 QBO7061
Instrument B B 8 B
Report as received received received received
alocarbons by EPA 601
Prepared
Analyzed 07/06/90
Analyst MG
File 1D QBO7061
Blank ID
Instrument B
Report as received
Aromatics by EPA 602
Prepared
Analyzed 07/06/90 07/06/90 07/06/90 07/06/90
Analyst MG MG MG MG
File ID EBO7069 EBO7067 EB07068 RBO7061
Blank ID RBO7061 RBO7061 RBO7061
Instrument B B B B
Report as received received received received
Mercury by SW7470
Prepared 06/27/90
Analyzed 06/27/90
Analyst MD
File ID S00615406A
Blank ID $00600027
Instrument PE503
Report as received

|
|
;
I
|




|
| RADIAN
g oR f ovn.é TION Sample History Page:11

Metals by SW6010

‘ Prepared 07/09/90
Analyzed 07/10/90
Analyst GE

; File ID $00700009
Blank ID
Instrument JA

‘ Report as received

I reury by SW7470 .

: Prepared 06/27/90
Analyzed 06/27/90
Analyst MD
File 1D $00600027
Blank ID
Instrument PESO3
Report as received







Report Comments and Narrative

General Comments

1 = Result corrected. Results with the I flag have been
revised based on corrected response factors for selected
analytes for GC instrument B.

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN.

THERE WERE A HIGH LEVEL OF SAMPLE MATRIX INTERFERENCES IN THE SAMPLES
DURING THE 602 ANALYSES.

TOLUENE WAS REPORTED AS AN ESTIMATED VALUE IN 602 SAMPLE 9006211545 DUE
TO SAMPLE MATRIX INTERFERENCES. THE VALUE OBTAINED ON THE CONFIRMATION COLUMN
WAS TOLUENE 6.7 PPB.

XYLENE WAS REPORTED AS AN ESTIMATED VALUE IN 602 SAMPLE 9006211730 DUE
TO SAMPLE MATRIX INTERFERENCES. THE VALUE OBTAINED ON THE CONFIRMATION
COLUMN WAS 42000 PPB.

CHLOROBENZENE, TOLUENE AND XYLENE WERE REPORTED AS ESTIMATED VALUES IN
602 SAMPLE 9006211130 DUE TO SAMPLE MATRIX INTERFERENCES.
THE VALUES OBTAINED ON THE CONFIRMATION COLUMN WERE:

CHLOROBENZENE 4300 PPB
TOLUERE 2600 PPB
XYLENE 16000 PPB

CIS-1,3-DICHLOROPROPENE WAS REPORTED AS AN ESTIMATED VALUE IN 8010 SAMPLE
9006211545 DUE TO SAMPLE MATRIX INTERFERENCES. THE VALUE OBTAINED ON THE
CONFIRMATION COLUMN WAS 0.37 PPB.

601 SAMPLES 9006211730 AND 9006211130 WERE ANALYZED OUT OF HOLD TIME. ALL OF
THE 602 SAMPLES WERE ANALYZED OUT OF HOLD TIME. THIS WAS DUE TO HEAVY
SAMPLE CONTAMINATION OF OUR EQUIPMENT.

Page:

A-2




RADIAN

CORPORATION

Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/ul in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

This analysis has been confirmed on a second column or by GC/MS.
EXPLANATION

Most methods of analysis by gas chromatography recommend reanalysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL ORGANIC GC METHODS EXCEPT CLP
Indicates an estimated GC value due to interferences.

ALL METHODS EXCEPT CLP

This result has been modified since the last issue of this report.
EXPLANATION

The explanations are included in the report narrative.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection Limit for the analyte.

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the
standard flags. The specific definition of this flag is described in
the Comments Summary and/or in the case narrative.

Page:

A-3




Notes and Definitions Page: A-4

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower {imit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.
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Radian Work Order $0-06-165

Analytical Report RECE'VED AUG 2 9 1990

08/17/90

~ Geoscience Consultants,Ltd,

~Geoscience Consultants, Ltd..
500 Copper N.W. Ste 200
Mbugueraue, M., 8710

Customer Work ldentification M & A Offsite,COC# 3492
Purchase Order Number 456-002

Contents:
o 'V-:'fAn'a'lyt_icz'-:;lv Data" Summary
20 sample History ‘
3 Comments Summary .
Ll MNotes and Definitions

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: LWKELLY

Certified by: %{ﬁ%,@

7/

Previously Reported on 07/16/90.




Analytical Data Summary Page:

_.Geoscience Consultants,ltd.
** Radian Work Order: $0-06-165

REAGENT BLANK

1.00

-mg/L:

08A

wajt:er

Result Det Result Det Result De
Arsenic ND ND ND
Barium 0.083 ' 0.36 ND
Cadmium ND ND ND
| n Chromium ND 0.025 @ ND
Lead 0.046 @ ND ND
Selenium ND ND ND
Silver ND ND ND
" ..ND Not detected at $pecified detection limit @ Est. result less that 5 times detection limit

{""(1_)_:fpr ‘a!_v:deta_j‘{efc:jiqesér_i_pt"i_qh of flags and technical terms in this report refer to Appendix A in this report.




ND Not detected at specified detection limit
d Est. result less that 5 times detection limit

C Confirmed_ on second column or by GC/MS

I Result differs from last report - see report narrative

(1) for a detai,lgd_de'scrip,tﬁion of flags and technical terms in this report refer to Appendix A in this report.

Analytical Data Summary Page: 3
Geoscience Consultants,ltd.
.. Radian Work Order: S0-06-165
9006231430 REAGENT BLANK
10 1
e MQIL ug/L
D03 04A
“wWater i % “water-
Result Det Result Det Result Det. Limit
Bromodichloromethane ND ND : ND ND
Bromoform ND ND ND ND
Bromomethane ND ND ND ND
Carbon tetrachloride ND ND ND ND
Chlorobenzene ND ND ND ND
Chloroethane ND ND ND ND
2-Chloroethylvinyt ether ND ND ND ND
Chloroform 4.3 Cd ND 5.6 C ND
Chloromethane ND ND ND ND
Dibromochloromethane ND ND ND ND
l 1,2-Dichlorobenzene ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND
1,1-Dichloroethane ND ND ND ND
n 1,2-Dichloroethane ND ND ND ND
1,1-Dichloroethene ND ND ND » ND
cis-1,2-Dichloroethene ND 22 Cla 10 C ND
I trans-1,2-Dichloroethene ND ND ND : ND
1,2-Dichloropropane ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND
n trans-1,3-Dichloropropene ND ND ND ND
Methylene chloride ND ND ND ND
1,1,2,2-Tetrachloroethane 5.5 cIa ND ND ND
Tetrachloroethene ND I ND 3.1 cla ND
l 1,1,1-Trichloroethane ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND
Trichloroethene ND ND 2.0 Ca ND
l Trichlorofluoromethane ND ND ND ND
! Vinyl chloride ND ND ND ND




Analytical Data Summary

Page: 4 t

9006231400

9006231245 9006231430

REAGENT BLANK

100 1
ug/L ug/L
L R 04A
”'1>Héﬁer,”fff:h = water
Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit
Surrogate Recovery(%)
1-Bromo-4-fluorobenzene 104 103 108 129
Control Limits: 40 to 140




Analytical Data Summary

Page:
Method:Aromatics by ‘EPA 602 (1)
i y;ist:Cgmpigte ;ﬁé[yteffist
v.Sample s R 9906231400 9006231245 900??31430 REAGENT BLANK
10 100 10 1
g/L o ug/L o  ug/L ug/L
ic 02 g 03c 05A
“water: water : water
Result De Result Det Result Det Result Det. Limit

Benzene ND 800 C ND ND

Chlorobenzene 3.0 xa 2 ND ND ND

1,2-Dichlorobenzene ND ND ND ND

1,3-Dichlorobenzene ND ND ND ND

1,4-Dichlorobenzene ND ND : ND ND

Ethylbenzene 69 ¢ 1100 ¢ ND ND

Toluene 3.2 Ga 2 ND ND ND

Xylenes (total) 150 6 5100 C 3 ND ND

surrogate Recovery(%)

1-Bromo-4-fluorobenzene 90 102 100 110

Control Limits: 40 to 140

2-Est. result {ess that 5 times detection limit € Confirmed on second column or by GC/MS
G Indicates an estimated GC value due to interferences.

fption'df-flégs and technical terms in this report refer to Appendix A in this report.

f— L -
1 ND ‘Not detected at: specified detection limit X See definition in report narrative
| S




Analytical Data Summary

Page:6

entifications

Matrix
Result Det. Limit
rcury by SW7470
mg/L

Mercury ND

ND Not detected at specified detection limit

. ’_(1)inrva défajlgd descri] tion of flags and technical terms in this report refe1 to the glossary.




CORPORATION Analytical Data Summary Page:7

~“Geoscience Consultants,itd.
-Radian Work Order: $0-06-165

‘Sample Identifications

- REAGENT BLANK

Result Det. Limit Result Det. Limit
reury by SW7470
Mercury ND

ND

etection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.
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Sample History Page:8
| Geoscience Consultants,Ltd.
- Radian Work Order: S0-06-165 -
N 99Q§231430v .REAGENT BLANK REAGENT BLANK 9006231245
S 08/23/90° ' 06/23/90 06/23/90
06/26/90°" . 06/26/90: - ' 06/26/90 06/26/90 06/26/90
ater.. . Watérlo il water water ' water
03 04 05 06
Metals by EPA 200.7
Prepared 07/06/90
Analyzed 07/09/90
Analyst GE
File ID S00616506A
Blank ID $00700006
Instrument JA
Report as received
alocarbons by EPA 601
Prepared
Analyzed 07/06/90 07/06/90 07/06/90 07/06/90
Analyst MG MG MG MG
File ID DB070615 DB070616 DBO70617 QBO7061
Blank ID QBO7061 QBO7061 QBO7061
Instrument B B B B
Report as received received received received
romatics by EPA 602
Prepared
Analyzed 07/06/90 07/06/90 07/06/90 07/06/90
Analyst MG MG MG MG
File ID EBO70618 EBO70619 EBO70620 RBO7061
Blank ID RBO7061 RBO7061 RB0O7061
Instrument B B B B
Report as received received received received
Mercury by SW7470
Prepared 06/27/90
Analyzed 06727/90
Analyst MD
Fite 1D S00616506A
Blank ID $00600027
Instrument PES03
Report as received

Il N N EE s




Sample History

Page:9

REAGENT BLANK

" 06/26/90

. Métfix C L WBTER

' 08
Metals by EPA 200.7
Prepared 07/06/90 07/06/90
Analyzed 07/09/90 07/09/90
Analyst GE GE
File ID S00616507A $00700006
Blank ID $00700006
Instrument JA JA
Report as received received
ercury by SW7470

Prepared 06/27/90 06/27/90
Analyzed 06/27/90 06/27/90
Analyst MD MD
File ID $00616507A $00600027
Blank ID $00600027
Instrument PESO3 PE503
Report as received received

M N N EE I e ey




omments, Notes and Definitions




Report Comments and Narrative

General Comments

HIGH SODIUM IN FRACTION O6A MAY CAUSE SOME MATRIX INTERFERENCE
1 = Result corrected. Results with the | flag have been
revised based on corrected response factors for selected
analytes for GC instrument B.

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN.
TOLUENE AND XYLENE WERE REPORTED AS ESTIMATED VALUES IN 602 SAMPLE
9006231400 DUE TO SAMPLE MATRIX INTERFERENCES. THE VALUES OBTAINED ON

THE CONFIRMATION COLUMN WERE:

TOLUENE 9.1 PPB
XYLENE 61 PPB

THERE WAS A LARGE AMOUNT OF SAMPLE MATRIX INTERFERENCES IN THESE SAMPLES
DURING THE 602 ANALYSES. THE SAMPLES FORMED TWO LAYERS.

Page: A-2




CORPORATION

Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/ul in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

This analysis has been confirmed on a second column or by GC/MS.
EXPLANATION

Most methods of analysis by gas chromatography recommend reanalysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL ORGANIC GC METHODS EXCEPT CLP
Indicates an estimated GC value due to interferences.

ALL METHODS EXCEPT CLP

This result has been modified since the last issue of this report.
EXPLANATION

The explanations are included in the report narrative.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection Limit for the analyte.

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the
standard flags. The specific definition of this flag is described in
the Comments Summary and/or in the case narrative.

Page: A-3
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Radian Work Order S0-08-222 RECEIVED OCT { 0 19w

Analytical Report
10/09/90

cience Consultants, L
0 Co W, Ste 200

» aﬁfgn;M&A;fosg;ﬁ,coq
se ‘Order Number 456002 -

Radian Analytical Services
10395 Old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: RRMAY

Certified by:




Analytical Data Summary

Page: 2

,¥

:

9008231030 SH-

S e = gy gy ey = =3 OE3 S-S N

S-13
Cug/L
din
“water
Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit
Benzyl chloride ND 1 ND ND
Bromobenzene ND ND ND
Bromodichloromethane ND ND ND
Bromoform ND ND ND
Bromomethane ND ND ND
Carbon tetrachloride ND ND ND
Chlorobenzene ND ND ND
Chloroethane ND ND ND
2-Chloroethylvinylether ND : ND ND
Chloroform 0.17 Y _ ND ND
1-Chlorohexane ND ' ND ND
bis-Chloroisopropylether ND ND ND
Chloromethane ND ND ND
Chlorotoluene (total) ND ND ND
Dibromochloromethane - ND ND ND
Dibromomethane ND ND ND
1,2-Dichlorobenzene ND ND ND
1,3-Dichlorobenzene ND ND ND
1,4-Dichlorobenzene ND ND ND
1,1-Dichloroethane ND ND 0.53 xa
1,2-Dichloroethane ND 1 ND 1c
1,2-Dichloroethene (total) 0.34 YD | ND 0.28 €
1,1-Dichloroethene ND 2.0 xa 2 ND
1,2-Dichloropropane ND ND ND
cis-1,3-Dichloropropene ND ND
trans-1,3-Dichloropropene ND ND
Methylene chloride ND ND
1,1,1,2-Tetrachloroethane ND ND
1,1,2,2-Tetrachloroethane ND ND
Tetrachloroethene 4.6 Xd 0.34 Xa

| @ Esti result less that 5 tin
£ Confirmed‘on ‘second column or by GC/MS

' Y See definition in report narrative
‘X See definition in report narrative

(1) For a detailed description of flags and techniéaf terms in this report refer to Appendix A in this report.




Analytical Data Summary Page: 3

' :iefgvf' \6{ : S ,55

./9008221915 SH- " 9008231030 SH-
S-34 . . _ $-13
g R e .
L ug/t Sl ug/ll
S 1.V SO 04A
watep e water -
Result Det Result Det

Result Det

1,1,%-Trichloroethane ND ND ND
1,1,2-Trichloroethane ND ND ND
Trichloroethene ND ND ND
Trichlorofluoromethane ND ND ND
1,2,3-Trichloropropane ND ND ND
Vinyl chloride ND ND ND

Surrogate Recovery(%)
1-Bromo-4-f luorobenzene 126 135 131 135
Control Limits: 40 to 140

ed detection limit '

vﬂ " X See definition in report narrative
‘times detection limit S '

ms n;ih1s’ré§§rt}refer to Appendix A in this report.




Analytical Data Summary

Page: 4

REAGENT BLANK'

Benzyl chloride
Bromobenzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinylether
Chloroform

1-Chlorohexane
bis-Chloroisopropylether
Chloromethane
Chlorotoluene (total)
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,1-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Result Det
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

Result Det
KD
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 Not detecte

). of.a ﬁéﬁailed}déScription of flags and technical terms in this report refer to Appendix A in this report.

d at specified detection limit




Analytical Data Summary

Page: S

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl chloride

Surrogate Recovery(%)

1-Bromo-4-fluorobenzene
Control Limits: 40 to 140

250 @

Result Det

ND
ND
ND
ND
ND
ND

143 Q

ide control limits: ...

X A in‘this ‘report.




Analytical Data Summary Page:
: 2
S (o0
9008221915 SH* 9008231030 SH-
S$-14 $-13
0. LR
/L vorL
08A 09A
‘water water

Benzene
Chlorobenzene:
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes (total)

Surrogate Recovery(¥%)

1-Bromo-4-fluorobenzene
Control Limits: 40 to 140

96

Result Det
ND
ND
ND
ND

0.38 xa

0.24 Ca

0.33 c3 |
0.97.C2 |

97

Result Det
11 C

ND

ND

ND

140 X _
77 ¢C :
3¢ :
260 C

77

Result Det. Limit
ND
ND
ND
ND
ND
ND
0.79 ca_ 0
ND

99

: fi_X1Séé,défihitjqn in report narrative
‘CiConfirmed on second column or by GC/MS

:”fefﬁﬁbfh'ihiétrébérfvrefer to Appendix A in this report.:




Analytical Data Summary

Page: 7

Result Det Result Det

Benzene ND
Chlorobenzene ND
1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
Ethylbenzene ND
Toluene ND
Xylenes (total) ND

Surrogate Recovery(%)
1-Bromo-4-fluorobenzene 96 98
Control Limits: 40 to 140

_Htfréfer fBiApbendfk.

‘this report. - -

S IE BN W EE v m aE e




Sample History

Page:8

9008231030 SH-

fﬂatervf.
05

REAGENT BLANK

08/24/90

9088221106 SH- |
S sF6 S

08/22/90
08/24/90°

water i

06

Halocarbons by SW8010

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

alocarbons by Sw8010

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

romatics by SW8020

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

09/04/90
WKW
DB09044
QB09041
B
received

09705/90
WKW
DB09056
Q809051
B
received

09/05/90
WKW
DBO9054
QB0%051
B
received

09/05/90
WKW
DB09055
QB09051
B
received

09/04/90
WKW
QB09041

B
received

09/05/90
WKW
QBO9051

B
received

09/04/90
WKW
EBO9044
RBO9041
B
received




Sample History

Page:9

o

REAGENT BLANK

. 08/24/90

water

Aromatics by SW8020

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

romatics by SwW8020

Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrument
Report as

09/05/90
WKW
EB09056
RB0O9051
B
received

09/05/90
WKW
EB09054
RB09051
B
received

09/705/90
WKW
EB09055
RB09051
B
received

09/04/90
WKW
RBO9041

B
received

09/05/90
WKW
RBO9051

B
received
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Report Comments and Narrative

:§§OSCjédt ‘C§n§uiiéntsiLfd:“
“Radian Work Order; $0-08-222-

The X flag means that the presence of this analyte was not confirmed after
analysis on a second column.

The Y flag means that due to a lab error no confirmation analysis was performed
for this analyte.

The surrogate recoveries for the 8010 Reagent Blanks were out of QC limits.

Page: A-1




Notes and Definitions

'¢e§s¢ien9e.c_ SULiahtééitd.ﬂ:

an.Work Orde 2

n di
n a
n c
n ND
n Q

X
l v

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection

limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/ulL in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

This analysis has been confirmed on a second column or by GC/MS.
EXPLANATION

Most methods of analysis by gas chromatography recommend reanalysis on

a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection Limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection ltimit for the analyte.

ALL METHODS EXCEPT CLP

This quality control standard is outside method or laboratory spec-
ified control limits.

EXPLANATION

This flag is applied to matrix spike, analytical QC spike, and
surrogate recoveries; and to RPD(relative percent difference)
values for duplicate analyses and matrix spike/matrix spike
duplicate result.

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the
standard flags. The specific definition of this flag is described in

the Comments Summary and/or in the case narrative.

ALL METHODS EXCEPT INORGANIC CLP
This is a general purpose flag to be used after the X flag.

Page: A-2




TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

- itéy.(ﬁé?fs pe mil}iﬁh);lidyids{wétef”*
mil{igrams per kilogram (parts per miilion);soits/solids -

sually used for percent recovery

Notes and Definitions Page:

A-3
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Analytical Data Summary Page: 19

Geoscience Consultants, Ltd.
Radian Work Order: B9-12-112

E Sample Identifications L v

Method/Analyte ‘3‘-\‘; 6‘&7/\
8912111150 8912111255 8912111520 8912121000 8912121410
01 02 03 04 05 ‘
Matrix water water water water water ,
ilver by ICPES
Silver <0.010 ma/t <0.010 mg/L <0.010 mg/L <0.010 mg/L <0.010 mg/L !
Arsenic by GF - SW846 ’
Arsenic 0.048 mg/L 0.061 mg/L 0.030 mg/L 0.0048 *  mg/L 0.024 mg/L
arium by ICPES )
Barium 0.75 mg/L 1.2 mg/L 0.22 mg/L 0.40 mg/L 0.24 mg/L
admium by ICPES :
Cadmium <0.0050 mg/L <0.0050 mg/L <0.0050 mg/L <0.0050 mg/L <0.0050 mg/L
hromium by ICPES .
Chromium . 0.11 mg/L 0.074 mg/L 0.037 *  mg/L <0.010 mg/L <0.010 mg/L
ercury by cold vapor
Mercury : <0.0002 mg/L <0.0002 mg/L <0.0002 mg/L- <(}.0002 mg/L <(.0002 ma/L
Lead by GF - SW846
Lead 0.046 mg/L 0.082 mg/L 3.10 mg/L 0.0045 * mg/L 0.030 mg/L
elenium by GF - SWB4H ) !
Selenium 0.020 mg/L 0.0024 * mg/L <0.0020 mg/L <0.0020 mg/L <0.0020 mg/L

* Est. result less than 5 times detection limit

For a detailed description of flags and technical terms in this report refer to the glossary.

---gaﬁ—s
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comPORATION

Geoscience Consultants, Ltd.
Radian Work Order: 89-12-112

Analytical Data Summary

Page:20

Method/Analyte

Matrix

Sample Identifications

METHOD BLANK Reagent blank
19 22
water

lver by ICPES
Silver

Arsenic by GF - SW846

Arsenic

rium by ICPES

Barium

dmium by ICPES

Cadmium

Chromium by ICPES -

Chromium

rcury by cold vapor

Mercury

Lead by GF - SWB46
Lead

lenium by GF.~ SWB46
Selenium

<0.010 mg/L
<0.0020 mg/L
<0.010 mg/L
<0.0050 mg/L
<0.010  mg/L
<0.0002 mg/L

<0.0020 mg/L

<0.0020 mg/L

For a detailed description of

flags and technical terms in this report refer to the glossary.

R EE T TE I N En NS s =S e s B En = EE S




ADIA

CORPORATYION

Sample History Page:22
Geoscience Consultants, Ltd. '
Radian Work Order: 89-12-112

Sample ldentifications and Dates

Sample 1D 8912111150 8912111255 8912111520 8912121000 8912121410 8912121145
Date Sampled 12/11/89 12711789 12711789 12712/89 12/12/89 12/12/89
Date Received 12/14/89 12/14/89 12714789 12/14/89 12/14/89 12714789
Matrix water water water water water
01 02 03 04 05 06
Silver by ICPES )
Prepared 12/18/89 12/18/89 12/18/89 12/718/89 12/18/89
Analyzed 12/18/89 12/18/89 12/18/89 12/18/89 12/18/89
Analyst DES DES DES DES DES
File 1D ’
Blank 1D
Instrument
Report as received Treceived received | received received
senic by GF - SW846
| Prepared 12718789 12/18/89 12/18/89 12/18/89 12/18/89
Analyzed 12/28/89 12/29/89 12/28/89 12/28/89 12728789
Analyst MXZ RAA MXz Mxz MXZ
File 1D
‘ Blank 1D
Instrument 3030N 3030N 3030 3030N 3030M
Report as received received received received received
rium by ICPES
: Prepared 12/18/89 12/18/89 12718789 12718789 12718789
‘ Analyzed 12718789 12/18/89 12/18/89 12/18/89 12/18/89
Analyst DES DES DES DES DES
; File 1D
Blank ID
Instrument
Report as received received received received received
Cadmium by 1CPES
Prepared 12/18/89 12/18/89 12/18/89 12718/89 12/18/89
Analyzed 12/18/89 12/18/89 12/18/89 12/18/89 12/18/89
Analyst DES DES - DES DES DES
File ID
I Blank 1D
Instrument
Report as received received received received received
Iromiun by ICPES
Prepared 12/18/89 12718789 12/18/89 12/18/89 12/718/89
Analyzed 12/18/89 12/718/89 12/18/89 12/18/89 - 12/18/89
Analyst DES DES DES DES DES
I File iD
Blank ID
Instrument
' Report as received received received received received




n ADIA
compoRAvION Sample History Page:23
Geoscience Consultants, Ltd.
Radian Work Order: 89-12-112
h Sample Identifications and Dates
Sample 1D 8912111150 8912111255 8912111520 8912121000 8912121410 8912121145E
u Date Sampled 12711789 12711789 12/11/89 12712789 12/12/89 12/12/89
Date Received 12714789 12714789 12714/89 12/14/89 12714789 12/14/89
Matrix wWater water water water water
n 01 02 03 04 05 06
Mercury by cold vapor
Prepared 12722789 12/22/89 12722/89 12/22/89 12/22/89
Analyzed 12722189 12722789 12/22/89 12722789 12/22/89
Analyst M2 Mz M2 MZ MZ
File ID '
Blank 1D
Instrument
Report as received received received received received
ad by GF - SW846 '
Prepared 12718/89 12718789 12718789 12/18/89 12/18/89
Analyzed 12/19/89 12/19/89 12/19/89 12/19/89 12719789
Analyst MX2 MX2 MX2Z MXZ MXZ
File 1D
Blank ID
Instrument 3030N 3030N 3030N 3030N 30308
Report as received received received received received
lenium by GF - SWB46 '
Prepared 01/18/89 12/18/89 12/18/89 12/18/89 12718789
Analyzed 12720789 12/21/89 12/20/89 12/20/89 12/20/89
Analyst MX2 MX2Z MXZ MXZ MX2
File 1D
Blank 1D
Instrument 3030N 30302 30308 3030N 3030
Report as received received received received received




Analytical patg Sumary

Page:2

T REAGENY ‘BLANK .
I A
o water
Result bet, Limit Result Det. Limit Result Det. Limit
Silver by Bwa010 i
8ilver WD mg/L ND mg/L ND mg/L @
Atuminum by §w6010 S ,
Aluninum 45 mg/L 210 my/L ND mg/L E(
Arsenic by EW7040 y
Arsente U VR 8% | wo ma/L
Barfum by sws010
Barium 0.93 ma/k ND mg/tL
Boron by SWs010
Boron p.41 mg/L ND mg/L
Cobalt by 8w6010
Cobalt 0.053 mg/L ND mg/L
Chromium by §w4010
Chrom{um 0.094 mg/L ND ma/t
V.mptr by 8W6010
Coppar 8,92 . me/l 0.006 @ mg/L
fron by sws010
fren g mg/L ND mg/L
Kanganese by 5W&010
Msnganese 5.3 mg/L ND mg/L
Nolybdenum by sw6010
Kol ybdenum ND mg/L KD mg/L
Nickel by sWs010
Nicksl 0,047 8 _ ma/tL . ND mg/L
Lead by swri21
Leed 0.027 me/L
Selenium by SW7740
Selenium ND ma/L
Zinc by SW8010
anq _ ND mg/L
ﬁésult.fissfghafts‘timgsldctaction imit
in-thie: Fepet refer ‘to ‘tha glossary,




Analyticel Dete Summary

Page:3

S$elenfum

Result Det. Limit
Arsenic by SW7040
Argenic ND mg/L
Lesd by 8W7629
Lead ND mg/L
gelenfum by 8WT740

1

:. fbﬁtbspﬁrﬁpért refer tovghe gloesary.




‘RADIAN

Bemple History

Page:s

Bilvar by w6010

Aluminum by swWso10

Prepared
Analyzed
Analyst
File Ip
Blenk 1D
Instrument
Report as-

Prepared
Analyzed
Analygt
File 1D
Blank 10
Instrument
Report ss

Arsenle by w7060

Prepared
Anslyzed
Analyst
File I1p
Blonk 1D
Instrument
Report as

Berium by sws010

Prapared
Anelyzed
Analyst
File 1p
Blank 15
Ingtrument
Report as

Boron by swsa10

Prepared
Anglyzed
Anutyst
Fite 10
Blank Ip
Instrument
Report as

04709790
04/10/90
GE
8004094014
§004D000%
JA
received

04709/90
04710790
GE
8004094014
$00400009
JA
received

04709790
Dé718/90
PR
§00409401p
$00400009
13030
recelved

04709790
04710790
Ge
§00409401A
§00400009
JA
received

04/09/90
04/710/90
GE
800409401
800400007
JA
tecefved

06/09/90
04710790
GE
600409402A
§00400009
JA
received

04709790
04710790
GE
§00409402
800400009
JA
recefved
04709790
04/16/90
FR
8004004028
800400009
23030
received

04/09/90
06710790
GE
£00409402A
§00400009
JA
received

04/70%/%0
064710790
GE
8004094024
800400009
JA
recelved

04/09/90
04710790
GE
£004600009

JA
received

04709790
04710/90
GE
£00400009

JA
receiyed

04/09/90
06710490
GE
800400009

JA
recelved

04/09/90
04710790
GE
800400009

JA
received

04709790
06/16/90
PR
800400009

23030
received




semple History

Page:5

L

Cobalt by 8W&01p

Prepared
Analyzed
Analyst
File 1o
8lank |p
Instrument
Report ag

; Chrom!um by §ws010

Prepared
Amalyzed
Anglyst
File fD

" Blank D

Ingtrument
Report as

SPpar by SWE010

Prepared
Analyzed
Anolyst
File ID
Blank Ip
Instrument
Report ag

Iren by sw8010

Prepared
Anelyzed
Analyst
File 10
Blank 1D
Instrument
Report as

Nganase by $W4010

Prepared
Anslyzed
Analyst
File 10
Blenk 1D
[nstrumant
Report es

04/09/90
04710790
GE
8004094014
§00400009
JA
received

04/09/90
04710790
GE
$00409401a
$00400009
vA
received

04709790
04710790
GE

§004054014 |

500400009
JA
received

04/09/90
04/90/90
GE
8004094014
800400009
JA
received

06/09/90
04/10/90
QE
800409401a
$0040000%
JA
received

04/09/90
04710790
GE
8004094024
§00400009
JA
received

04709790
04710/90
GE
8004094024
00400009
JA
received

D4/708/90
04710790
GE
8004054024
$00400009
JA
received

04709790
04712790
GE
§00409402a
800400009
JA
received

04/09/%90
04710790
CE
5004094024
800400009
JA
received

04/09/90
04/10/%0
GE
£00400009

JA
rece|ved

04709/%0
0é/10/90
GE
§00400009

JA
received

04709790
04710790
GE
800400009

JA
received

04/09/90
04710790
GE
§00400000

JA
received

06/09/90
04710/90
aE
800400009

JA
recefved

e e
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Molybdenum by $W6010

Prepared
Analyzed
Analyst
File 1D
Blank 1D
Instrunent
Report as
Nickal by BW&010
Prepared
Analyzed
Anslyst
File 1D
Blank ID
Instrumant
Report as
Lead by sW7421

Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrumeant
Report as
Belenium by 8W7740
Prepared
Analyzed
Anelyst
File ID
Blsnk ID
Inatrument
Report as
2ine by sW5010

Prepared
Analyzed
Analyst
File ID
Blank 1D
Inatrument
Report us

04/09/50
04710790
GE
$004L09401A
800400009
JA
received

DL/0%/90
04710/90
QE
800409401A
800400009
JA
rece{ved

04/09/90
04718790
L8
£004094018
800400009
23030
recefved

04709790
04717790
PR
$004094018
$00400009
23030
rece{ved

04/0%/90
04710/%0
GE
$00409401A
$00400009
JA
recaived

04/09/90
04710790
GE
$00409402A
800400009
A
received

04/0%/%0
04710/90
GE
800L09402A
$0040000¢
JA
received

04/09/90
04/718/90
Ls
$004094028
800400009
23030
received

04/09/90
04717490
PR
§004094028
800400009
23030
received

04/09/90
04710790
GE
8004004024
$0040000¢
JA
received

04/09/90
04/10/%0
GE
800400009

JA
received

04/09/90
04/10/90
GE
$00400009

JA
recalved

04/09/90
04710790
GE
£00400009

JA
recelved

04/09/90
04718790
PR
$00400009

23030
rece{ved

04709790
04717/90Q
PR
$00400009

23030
recelved
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RECEIVED JAN 2 5 1350

Radian Work Order $0-01-085

Analytical Report
01723790

ﬁadian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: WLBROWN

Certified by: %M /WD«QQ




Analytical Date Summary

Page: 2

Beryliium
Cadmium
Chromium
Copper
Nickel
Silver
Zinc

Result Det. Limit
Antimony

Result Det. Limit Result Det. Limit

Result Det. Limit
0.045 *




Analytical Data Summary . Page: 3

Result Det. Limit Result Det. Limit Result Det, Limit Result Det, Limit

Antimony 0.066 *

Beryllium 0.012

Cadmium 0.009 *

Chromium 0.067

Copper 0.26

Nickel 0.36

Silver 0.035

2inc

|



Anslytical Data Summary

Page:4

Det. Limit Result Det. Limit Result Det. Limit
rsenic by SW7060
Arsenic ND mg/L ND mg/L ND mg/L
Mercury by SW7470
Mercury ND mg/L ND mg/L ND mg/L
0.028 mg/L 0.058 mg/L 0.039 mg/L
Selenium ND mg/L ND mg/L ND mg/L
Thallium by SW7841
Thallijum ND mg/L ND mg/L

IE N T D D Eny En ey




Analytical Date Summary Page:5

Result Det. Limit Result Det. Limit Result Det. Limit
senic by SW7060

Arsenic ND mg/L

ND mg/L ND

Mercury by SW7470 .
L Mercury ND mg/L 0.0004 * mg/L ND
ad by SW7421
Lead 0.006 * mg/L 0.089 mg/L ND

plenium by SW7740

Selenium ND mg/L
allium by sW7841
Thallium

0.009 *  mg/L ND

ND

mg/L ND




Sample History

Page:6

etals by SW6010
Prepared
Analyzed
Analyst
File 1D
Blank 1D
Instrument

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
\ Report as
reury by SW7470
Prepared
Analyzed

l5 Analyst
File 1D

Blank ID
Instrument
Report ss
Lead by sSw7421
D Prepared
l Analyzed
Analyst
File 1D
I' Blank 1D
Instrument
Report as
lenium by SW7740
l Prepared
Analyzed
Analyst
ul} File ID
Blank 1D
Instrument

' Report as

01715790
01716790
GE
$00108501
$00100015
JA
received

01/16/90
01/18/90
LS
$001085-01A
$001085-06AB
23030
received

01/16/90
01/16/90
MD
S001085-01A
$001085-06AB
PESO3
received

01/16/90
01/17/90
LS
$001085-01A
S001085-06A8
23030
received

01/16/90
01/719/90
LS
$001085-01A
$001085-06A8
23030
received

01/15/90
01716790
GE
$00108502
§$00100015
JA
received

01716/90
01718790
LS
$001085-02A
$001085-046AB
23030
received

01716/90
01/16/90

MD
$001085-02A
$001085-06AB
PES03
received

01716790
01/17/90

LS
$001085-02A
$001085-06AB
23030
received

01/16/90
01719790

LS
$001085-02A
$001085-046A8
23030
received

01715790
01/16/90
GE
$00108503
$00100015
JA
received

01716/90
01/18/90

LS
S001085-03A
S001085-06AB
23030
received

01/16/90
01/16/90

MD
$001085-03A
$001085-06AB
PES03
received

01716790
01/17/90

LS
$001085-03A
§001085-06AB
23030
received

01/16/90
01/19/90

LS
$001085-03A
$001085-06AB
23030
received

01/15/90
01/16/%0
GE
$00108504
$00100015
JA
received

01/16/90
01/17/90

Ls
$001085-04A
5001085 -06A8
23030
recefved

01716790
01/16/90

MD
S001085-04A
S001085 - 06AB
PE503
received

01716790
01717790

LS
$001085-04A
$001085-06A8B
23030
received

01716790
01719790

Ls
S001085-04A
$001085- 06AB
23030
received

01/15/90
01/16/90
GE
$00108505
$00100015
JA
received

01716/90
01/18/90

LS
$001085-05A
S$001085-06A8
23030
received

01/16/90
01/16/90

MD
$001085-05A
$001085-06AB
PESO3
received

01716/90
01/17/90

LS
$001085-05A
$001085-06AB
23030
received

01716/90
01719790

LS
$001085-05A
$001085-06AB
23030
received

01/15/90
01/16/90
GE
$00108506

JA
received

01/16/90
01/18/90

LS
S001085-06AB

23030
received

01716790
01/16/90

MD
$001085-06A8

PES03
received

01/16/90
01/17/90

Ls
S001085-06AB

23030
received

01/16/90
01/19/90

LS
$001085-06AB

23030
received




Sample History

Page:7

thallium by SW7841

Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrument
Report as

01/16/90
01718790
LS
S001085-01A
$001085-06AB
23030
recefived

01716790
01718790

LS
S001085-02A
$001085-06AB
23030
received

01716790
01/18/90

LS
S001085-03A
S001085-06AB
23030
received

01/16/90
01/18/90

LS
S001085-04A
S$001085-06AB
23030
received

01716790
01/18/90

LS
$001085-05A
$001085-06AB
23030
received

01/16/90
01/18/%0

Ls
$001085-06A8

23030
received
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General Comments




Notes and Definitions

NA

NC

This flag indicates that a spike is an snalytical and/or post-
digestion spike. These spikes have not been subjected to the
extraction or digestion step.

This flag indicates that the analyte was detected in the reagent blank
but the sample results are not corrected for the amount in the blank.

Most methods of snalysis by gas chromatography recommend reanaslysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation. The C
flag indicates that the analyte has been confirmed by enalysis on a
second column.

This flag identifies all analytes identified in analysis at e second-
sry dilution factor. In an analysis some compounds can exceed the
calibration range of the instrument. Therefore two analyses are per-
formed,one at the concentration of the majority of the analytes, and a
second with the sample diluted so that high concentration analyte(s)
fall within the calibration range.

The reported value is estimated because of the presence of inter-
ference. The potential source of the interference is included in the
report narrative. .

This flag identifies a GC/MS result whose concentration exceeds the
calibration range for that specific analysis. Usually if one or more
compounds have a response greater than full scale, the sample or
extract is diluted and re-analyzed.

This is a general purpose fleg for those situations not covered by

the standard flags. The specific definition of this flag is described
in the Comments Summary or supplemental case narrative with the
report.

Indicates an estimated value for GC/MS data. This flag is used either
when estimating a concentration for tentatively identified compounds
where a response factor of 1 is assumed, or when the mass spectral
data indicate the presence of a compound that meets the identification
criteria but the result is less than the semple quantitation limit.

This analyte was not analyzed.

Applies to RPD and spike recovery results. The relative percent differ
ence (RPD) and spike recovery are not calcutated when a result vatue
is less than five times the detection limit or obvious matrix inter-
ferences are present. See * definition for further explanation of the
unreliability of data near the detection limit. A spike recovery is
not calculated when the sample result is greater than four times the
spike added concentration because the spike added concentration is
considered insignificant.

Page: A-2
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Notes and Definitions Page: A-3

-t

This flag (or < ) is used to denote snalytes which are not detected
at or sbove the specified detection limit. The value to the right of
the < symbol is the method specified detection limit for the sample.

NR This snalyte was not requested by the client.

NS This anelyte or surrogate was not added ( spiked) to the sample for
this analysis.

N\A A result or value is not avsilable for this parameter, usually a
detection Limit.

P  Most methods of analysis by gas chromatography recommend reanalysis on
a second colum of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation., The P
flag indicates that the analyte has been confirmed previously. This
flag is epplicable to analyses of samples arising from & regular
sampling program as a specific sample source; for example, a quarterly
wetl monitoring program. \

Q This quality control standard is outside method or laboratory spec-
ified control limits. This flag is applied to matrix spike, analy-
tical aC spike, and surrogate recoveries; and to RPD(relative percent
difference) values for duplicate analyses and matrix spike/matrix
spike duplicate result,

This flag indicates that the analyte was detected in the reegent blank
and the sample results are corrected for the amount in the blank.

§ This flag indicates that a specific result from a metals analysis has
been obtained using the Method of Standard Addition.

U Most methods of analysis by gas chromatography recommend reanalysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation. The U
flag indicates that second colum was not requested.

X  Most methods of analysis by gas chromatography recommend reanalysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation. The X
flag indicates a second column confirmation wes performed but the
analyte was not confirmed and is likely s false positive.

The asterisk(*) is used to flag results which are less than five times
the method specified detection limit. Studies have shown that the
uncertainty of the analysis will increase exponentially as the method
detection limit is approached. These results should be considered
approximate.




Notes and Definitions

the analytical summary

TERMS USED IN THIS REPORT:

Analyte - A chemical for which a sample is to be snalyzed. The snalysis will meet
EPA method and OC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection Limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
taboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99X confidence level. WNote, the detection limit may
vary from that specified by EPA based on sample size, dilution or cleanup.

(Refer to Factor, below)

EPA Method - The EPA specified method used to perform en snalysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its

analyses and sccompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection Limits based on alternate
matrices (soil or water), use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in & factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste,

Radian Work Order - The unique Radian identification code assigned to the samples reported in

Page: A-4
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Analytical Data Summery Page: 2

n sls by SW6
B, istiep Toxicity |

B

u ' Result Det, Limit Result Det. Limit
senic ND
Barium 0.080 '
dmium ND {
romium 0.016 9 |
Lead 0.27 i

elenium ND
__j itver




Analytical Data Summary
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Mercury by SW7470
Mercury

Result

ND

Det. Limit
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Radian Work Order S0-06-186

RECEIVED JUL 1 6 1580

Analytical Report
07/11/90

e Work Identification § Y REMEDIATION

Purchase Order Number RF

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: WLBROWN

Certified by: Qgﬁ-éﬁ ( 244%@1/%(:2/




Analytical Data Summary

Page:2

i lver by SW6010
Silver
Luminum by SW6010
Aluminum
Arsenic by SW7060
Arsenic
arium by SW6010
Barium
Boron by SW6010
Boron
obalt by SW6010
Cobalt
romium by SW6010
Chromium
Copper by SW6010
Copper
ron by SW6010
Iron
Manganese by SW6010
Manganese
lybdenum by SW6010
Molybdenum
ickel by Sw6010
Nickel
Lead by SW7421
tead
lenium by SW7740
Selenium
Zinc by SW6010

Result

ND

1.0

ND

0.051

0.50

ND

ND

ND

3.2

10

ND

ND

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

Det. Limit Result
ND mg/L
ND mg/L
ND mg/L
0.007 @  mg/L
ND mg/L
ND mg/L
ND mg/L
KD mg/L
ND mg/L
ND mg/L
ND mg/L

Det. Limit

Result

ND

ND

ND

mg/L

mg/L

mg/L




Sample History Page:3

; Silver by sSW6010
i Prepared 07/06/90 07/06/90
| Analyzed 07/09/90 07/09/90
Analyst GE GE
File ID S00618601A $00700006
Blank 1D $00700006
Instrument JA JA
| Report as received - received
i luninum by SW6010
‘ Prepared 07/06/90 07/06/90
Analyzed 07/09/90 07/09/90
Analyst GE GE
| File ID S00618601A $00700006
Blank ID $00700006
Instrument JA JA
Report as received received
Arsenic by SW7060
| Prepared 07/06/90 07/06/90
| Analyzed 07/09/90 07/09/90
| Analyst LS LS
File ID s006186018 $00700006
Blank ID s00700006 ’
Instrument 23030 23030
Report as received received” o
Barium by SW6010
Prepared 07/06/90 07/06/90
Analyzed 07/09/90 07/09/90
Analyst GE GE
File 1D $00618601A $00700006
Blank 1D s00700006
instrument JA JA
Report as received received
Boron by SW6010
Prepared 07/06/90 07/06/90
Analyzed 07/09/90 07/09/90
Analyst GE GE
File ID S00618401A S00700006
Blank ID $00700006
Instrument JA JA
Report as received received




Sample History

Page:4

Cobatt by SW6010
Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as
hromium by SW6010
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as
Copper by SW6010
Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

Iron by SW6010

Prepared
Analyzed
Analyst
File ID
8lank 1D
Instrument
Report as
Manganese by $W6010
Prepared
Analyzed
Analyst
File 1D
Blank 1D
Instrument
Report as

07/06/90
07/09/90
GE
S00618601A
S00700006
JA
received

07/06/90
07/09/90
GE
S00618601A
$00700006
JA
received

07/06/90
07/09/90
GE
S00618601A
$00700006
JA
received

07/06/90
07/09/90
GE
S00618601A
$00700006
JA
received

07/06/90
07/09/90
GE
S00618601A
S00700006
JA
received

07/06/90
07/09/90
GE
$00700006

JA
received

07/06/90
07/09/90
GE
$00700006

JA
received

07/06/90
07/09/90
GE
$00700006

JA
received

07/06/90
07709/90
GE
$00700006

JA
received

07/06/90
07/09/90
GE
$00700006

JA
received




Sample History

Page:5

I

Molybdenum by SW6010

Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

ickel by SW6010

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Selenium by SW7740

Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument

Report as
lzinc by sSW6010

Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

07/06/90
07/09/90
GE
S00618601A
S00700006
JA
received

07/06/90
07/09/90
GE
S00618601A
$00700006
JA
received

07/06/90
07/10/90
LS
$006186018
S$00700006
23030
received

07/06/90
07/10/90
PR
$006186018
$00700006
23030
received

07/06/90
07/09/90
GE
S00618601A
$00700006
JA
received

07/06/90
07/09/90
GE
$00700006

JA
received

07/06/90
07709790
GE
$00700006

JA
received

07/06/90
07/09/90
GE
$00700006

JA
received

07/06/90
07/10/90
Ls
$00700006

23030
received

07/06/90
07/10/90
PR
S00700006

23030
received

|
:
I
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Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit,

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.

Page: A-2




Notes and Definitions

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for snalysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Page: A-3




Radian Work Order SO0-06-165

Analytical Report RECE'VED

08/17/90

Purchase Order Number 456-002

Customer Work ldentification M & A Offsite,COCH 3492

Conténts:

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: LWKELLY

Certified by: & jMW?ﬂ&

/

Previously Reported on 07/16/90.

AUG 2 91990




Analytical Date Summary

Page:

~ 'REAGENT BLANK

Result Det.
Arsenic ND C
Barium 0.083 0 0.36
Cadmium ND ND
Chromium ND ( 0.0258 0
Lead 0.046 @ _ ¢ ND
Selenium ND ND
Silver ND ND

ction limit -

@ Est. result less that 5 times detection limit

v(j)fﬁor‘é_défau §§_§es¢r|pgpon.quflégs_ahd”feéhnical terms in this réport refer to Appendix A in this report.




Analytical Data Summary

Page:6

Sample Identifications

1
(1]
)21
[
—_—
-~
=4
(1]
o
.
-~
3
-

@ cury by SW7470
Mercury ND

s'(1)”fbr a detailed description of :flags and technical terms in this report refer to the glossary.

i
‘
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Analytical Data Summary

Page:7

& ) P 1/ Sample Identifications
. Method/Analyte .~ \

| ___ S

9006231430 REAGENT BLANK

I 07 08
3 vt water
] Result Det. Limit Result Det. Limit
I%cury by SW7470
Mercury ND mg/L

¢ flags andatechnical terms in this report refer to the glossary.




Sample History Page:8
9006231400 9006231245 9006231430 REAGENT BLANK REAGENT BLANK 9006231245
SR 06/23/90 06/23/90 06/23/90
I' Date Received: “ 0:6/26/90 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90
. - Matrix i ,,u“.aftér_ : water water water water water
B ' R B - 03 04 05 06
ﬂ;als by EPA 200.7
Prepared 07/06/90
n Analyzed 07/09/90
Analyst GE
File ID S00616506A
Blank ID S00700006
Instrument JA
Report as received
locarbons by EPA 601
Prepared
Analyzed 07/06/90 07/06/90 07/06/90 07/06/90
Analyst MG MG MG MG
File 1D DB070615 DB070616 DBO70617 Q807061
Blank ID 0B07061 0807061 QB07061 .
Instrument B B B B
Report as received received received received
‘'omatics by EPA 602
Prepared
) Analyzed 07/06/90 07/06/90 07/06/90 07/06/90
Analyst MG MG MG MG
‘ File 1D EBO70618 EBO70619 EB070620 RBO7061
Blank ID RBO7061 RB07061 RBO7061
Instrument B B B B
Report as received received received received
Mercury by SW7470
Prepared 06727/90
Analyzed 06/27/90
Analyst MD
File ID S00616506A
Blank ID $00600027
Instrument PES03
Report as received




: Geoscience'CﬁnSUltébfs;‘td.
adian York Order: §0 0671§5

Sample History

Page: 9

etals by EPA 200.7

Prepared
Analyzed
Analyst
File ID
8lank 1D
Instrument

Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

07/06/90
07/09/90
GE
S00616507A
00700006
JA
received

06/27/90
06/27/90
MD
$00616507A
$00600027
PESO3
received

07/06/90
07/09/%0
GE
$00700006

JA
received

06/27/90
06/27/90
MD
$00600027

PESO3
received




onments;  Notes and Definitions.




Report Comments and Narrative

General Comments

HIGH SODIUM IN FRACTION OA6A MAY CAUSE SOME MATRIX INTERFERENCE
1 = Result corrected. Results with the | flag have been
revised based on corrected response factors for selected
analytes for GC instrument B.

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN.

TOLUENE AND XYLENE WERE REPORTED AS ESTIMATED VALUES IN 602 SAMPLE
9006231400 DUE TO SAMPLE MATRIX INTERFERENCES. THE VALUES OBTAINED ON
THE CONFIRMATION COLUMN WERE:

TOLUENE 9.1 PPB
XYLENE 61 PPB

THERE WAS A LARGE AMOUNT OF SAMPLE MATRIX INTERFERENCES IN THESE SAMPLES
DURING THE 602 ANALYSES. THE SAMPLES FORMED TWO LAYERS.

Page: A-2




Notes and Definitions

“Gedselence
Radian Work

a
lu C
|l G

1
II ND
ll

X

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit,

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/ul in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

This analysis has been confirmed on a second column or by GC/MS.
EXPLANATION

Most methods of analysis by gas chromatography recommend reanalysis on

a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL ORGANIC GC METHODS EXCEPT CLP
Indicates an estimated GC value due to interferences.

ALL METHODS EXCEPT CLP

This result has been modified since the last issue of this report.
EXPLANATION

The explanations sere included in the report narrative.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.

a

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the

standard flags. The specific definition of this flag is described in
the Comments Summary and/or in the case narrative.

Page: A-3




Notes and Definitions

Page: A-4

Radlan Work: Order SO 06 165
'

TERMS USED IN THIS REPORT:

Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection timit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection Limits for EPA CLP
(Contract Laboratory Program) methods are CROLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the snalytical summary.

NTU."V “turt lty unlt nephelometrlc turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt
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Radian Work Order S0-08-222 RECEIVED 0CT 1 0 1999

Analytical Report
> 10/09/90

ustomer'uork ldent1f|cat|on M&A Offsnte coc #3501
Purchase Order Number 456002 o

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: RRMAY

Certified by: WOL,'AZ,/MP_ W‘??/




Analytical Data Summary

Page: 2

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Result Det. Limit

ND

0.13

ND

0.009 8

ND
ND

Result Det. Limit

ND
1.1
0.005 @
0.029 @
0.071 ®

Result Det




Analytical Data Summary

Page: 3

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Result Det. Limit

Result Det. Limit




>science Consul tants, L td.

reury by SW7470

Result

ND

Analytical Data Summary




Analytical Data Summary

Page:5

nrcury by SW7470
Mercury

Det. Limit




Sample History

Page:6

tals by sW6010

Prepared
Analyzed
Analyst
File ID
Btank 1D
Instrument
Report as

Mercury by SW7470

Prepared
Analyzed
Analyst
File ID
Blank 1D
Instrument
Report as

09/10/90
09/12/%0
GE
$00822401A
$00900010
JA
received

08/29/90
08/29/90
MD
S00822401A
$00800029
PES03
received

09/10/90
09/12/90
GE
$00822402A
$00900010
JA
received

08/29/90
08/29/90
MD
S00822402A
$00800029
PE503
received

09/10/90
09/12/90
GE
S$00822403A
S00900010
JA
received

08/29/90
08/29/90
MD
$00822403A
$00800029
PE503
received

09/10/90
09/12/90
GE
$00822404A
$00900010
JA
received

08/29/90
08/29/90
MD
S00822404A
$00800029
PES03
received

09/10/90
09/11/90
GE
$00900010

JA
received

08/29/90
08/29/90
MD
$00800029

PESO3
received







Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection

bl

limit is approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.

Page: A-2



Notes and Definitions Page

_IE

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower Limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CROLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radien will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste. '

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

: A-3




GENERAL CHEMISTRY
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Inter-Mountain

Lloboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GCL DATE REPORTED:
9006191745 H=-| .
SHS-1 DATE RECEIVED:
F4493 DATE COLLECTED:
Lab PH (8.M.) ittt errerstsennocsannon 7.93
Lab conductivity, umhos/cm.......... 5034
Lab reslstivity, ohm-m......ccv0vc0e 1.9865
Total dissolved solids (180), mg/l.. 3344
Total dissolved solids (calc), mg/l. 3227
Total alkalinity as CaC03, mg/l..... 687.60
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l..... .. 1174.68
Sodium absorption ratio..... oo vvvn 8.99
mg/1l meq/1
Bicarbonate as HCO03....... 838.9 13.75
Carbonate as CO3.....0v004 0.0. 0.00
Chlorlde....ivvevintntnenen 685,3 19,33
Sulfate....covestevcvoeenn 983.5 20.49
Calclum. ... .o anns 373.5 18.64
Magnesium...ieovvvevirsnnn 59.1 4.86
Potassium......ci0ivevineons 4.7 0.12
Sodlum. .. ..ottt 708.5 30.82
Major cations....ccviier it nnes 54.43
Major anions....ieeeevirtentinnrosnns 53.57
Cation/anion difference............ 0.79

2506 West Main Street

, Farmington, New Mexico 87401

Tel. (505} 326-4737

06/27/90

06/20/90
06/19/90

%

QM&SLJ

C. Neal Schaeffer
Lab Director




lntec-Mountain

Laboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street

Farmington, New Mexico 87401

Tel. (605} 326-4737

GCL DATE REPORTED: 06/27/90
9006201100 =SHe-=
SHS-2 DATE RECEIVED: 06/20/90
F4494 DATE COLLECTED: 06/20/90
Lab pH (s.u.).. s e te et as e een s s o 7.92
Lab conductivity, umhos/cm.......... 4440
Lab resistivity, ohm-m. cen 2,2523
Total dissolved solids (180), mg/l 3394
Total dissolved solids (calc), mg/l. 3009
Total alkalinity as CaC03, mg/l..... 773.55
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1194.76
Sodium absorption ratio............. 7.44

mg/1 meq/1
Bicarbonate as HCO03....... 943.17 15.47
Carbonate as CO03.......... 0.0 0.00
Chloride.....coiivevveenoes 380.7 10.74
Sulfate....vovvieereeennnn 1150.6 23.97
Calcium.,......vviiviinenns 317.3 15.83
Magnesium.......ooeeveeen. 98.1 " 8.06
Potassium........c0o0veee.e 6.8 0.17
Sodium. ... .ttt 581.0 25.171
Major cations.. . v iiiiiiiiinnnnns 49.178
Major anions. .. ..ttt iracnnnnnens 50.18
Cation/anion difference.........v.. 0.41 %

{ |
C. Neal §chaeffHH
Lab Director
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Inter:Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

i)

2508 West Main Street

Farmington, New Mexico 87401

Tel. (505) 326-4737

GCL DATE REPORTED: 06/27/90
9006200945
SHS-3 DATE RECEIVED: 06/20/90
"F4495 DATE COLLECTED: 06/20/90
Lab PH (S .U.) ittt eeierertensnvconsa 7.176
Lab conductivity, umhos/cm..........., 4710
Lab resistivity, ochm-m.............. 2.1231
Total dissolved solids (180), mg/l.. 3952
Total dissolved solids (calc), mg/l. 3798
Total alkalinity as CaC03, mg/l..... 238.75
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1827.28
Sodium absorption ratio..... tar e 4.80

mg/1 meqg/1
Bicarbonate as HCO03....... 291.3 4.1717
Carbonate as CO03.......... 0.0 0.00
Chloride..... e veetvnvinns 279.2 7.88
Sulfate....oivvieiveonnnns 2221.3 46.28
Calcium.......cvvvevivvn 578.3 28.86
Magnesium.....oovvieseness 93.5 7.69
Potassium....coiviieavaaes 10.7 0.27
Sodium.......... s e s enen e 471.6 20.581
Major cations....... Gt ettt 657.33
Major anions.....covverterinncenseas 58.93
Cation/anion difference............ 1.37 %

C. Neal Schaeff
Lab Director




-.L,.‘.“L
Inter-Mountaln

labocatorles, Inc.

GCL

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

2

CLIENT: DATE REPORTED: 06/27/90
ID: 9006191515

SITE: SHS-4 DATE RECEIVED: 06/20/90
LAB NO: F4496 DATE COLLECTED: 06/19/90

.Lab pH (s.u.)}......... cea e . - . 8.11

Lab conductivity, umhos/cm......... . 3284

Lab reslstivity, ohm-m.............. 3.0451

Total dissolved solids (180), mg/l.. 2806

Total dissolved solids (calc), mg/l. 2626

Total alkalinity as CaCo03, mg/l..... 162.35

Total acidity as CaC03, mg/l........ 0.00

Total hardness as CaC03, mg/l....... 1365.44

Sodium absorption ratio............. 3.36

mg/1 meq/1

Bicarbonate as HCO03....... 198.1 3.25

Carbonate as C03.......... 0.0 0.00

Chloride.......cvviivvun 25.4 0.72

Sulfate......ccvever v 1764.5 36.76

Calcium.......civivivnnns 297.2 14.83

Magnesium..... et 151.7 12.48

Potassium........... N 4.5 0.12

Sodium......... s e e 285,2 12.41

Major cations........ .t 39.83

Major andons. ... . vevvninveneeeen. 40.72

Cation/anion difference.......... .o 1.11 %
_ AU KA
C. Neal Sthaeff

Lab Director:
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Inter-Mountain

Laboratorles, Inc.

CLIENT:
iD:
SITE:
LAB NO:

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505) 3264737

06/27/90

06/20/90
06/19/90

GCL DATE REPORTED:
9006191515
SHS~-4 L/S DATE RECEIVED:
F4499 DATE COLLECTED:
Lab pH (s.u.)......... s ee et ee s 8.12
Lab conductivity, umhos/cm.......... 3273
Lab resistivity, ohm-m.............. 3.0553
Total dissolved solids (180), mg/l.. 2806
Total dissolved solids (calc), mg/l. 2660
Total alkalinity as €aC03, mg/l..... 171.90
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1395.56
Sodium absorption ratio............. 3.32
mg/l G;q7‘
Bicarbonate as HCO03....... 209.7 4
Carbonate as C03.......... 0.0 0.00
Chloride.......cieviinnsn 46.2 1.30
Sulfate......cieiiiteeeren 1762.0 36.71
Calcium.....coevieveceanns 305.2 15.23
Magnesium........vvv e 154.2 12.68
Potassium......coivevecaean 4.6 0.12
Sodium.......... st e e e s anee 285.0 12.40
Major cationsS....cioeeeeecrsnenecns 40.43
Major anions.......... ceececenen e . 41.45
Cation/anion difference............ 1.25

c. ‘ﬁeal Schaefﬂ§f
Lab Director
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Inter-Mountaln
Laboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 06/27/90 !
9006201410 ‘
SHS-5 DATE RECEIVED: 06/20/90
F4497 DATE COLLECTED: 06/20/90
\/»
-

Lab pH (s.u.)...o00vveen. e re e . 8.09 .
Lab conductivity, umhos/cm........ . 3911 z
Lab resistivity, ohm-m.............. 2.5569
Total dissolved solids (180), mg/1l.. 2804
Total dissolved solids (calc), mg/l. 2656
Total alkalinity as CaC03, mg/l..... 315.15
Total acidity as CaC03, mg/l....... . 0.00
Total hardness as CaC03, mg/l....... 1044.16
Sodium absorption ratio............. 6.70

mg/1 meq/1
Bicarbonate as HCO3....... 384.5 6.30
Carbonate as C03........ . 0.0 0.00
Chloride........cc... N 356.8 10.06
Sulfate...... et s et e e s 1272.4 26.51
Calcium............. Cesaan 208.8 10.42
Magnesium.......coc0veee.. 127.2 10.46
Potassium. ... ciiveeieenss 3.9 0.10
Sodium................ . 497.6 21.64 |
Major cations......... e . . 42,63 ‘
Major andons......civievvennnennnnn 42.87
Cation/anion difference. ..... et e e 0.29 %

IS

C. Neal Scha
Lab Director

effet|l
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Inter-Mountaln
Llaboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL \ DATE REPORTED: 06/27/90
9006201350
SHS-6 DATE RECEIVED: 06/20/90
F4498 DATE COLLECTED: 06/20/90
Lab PH (S.U. ).ttt eerneenesonees . 7.84
Lab conductivity, umhos/cm N 3306
Lab resistivity, ohm-m.............. 3.0248
Total dissolved solids (180), mg/l.. 2572
Total dissolved solids (calc), mg/l. 2480
Total alkalinity as CaCO03, mg/l..... 276.95
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1124.48
Sodium absorption ratio........... . 4.42

mg/1l meq/1
Bicarbonate as HCO3....... 337.9 5.54
Carbonate as C03.......... 0.0 0.00
Chloride......c.cvvvv.. 126.9 3.58
Sulfate......ciivivenrnnns 1408.2 29.34
Calclum.......vo'viievnernn 397.6 19.84
Magnesium.......o0vesenuns 32.2 2.65
Potassium............ e 8.0 0.20
Sodium.......ceiivei e . 340.8 14.82
Major cations. Ce e v et et 37.52
Major anions.....cvviviienennenn. ‘e 38.46
Cation/anion difference ............ 1.23 %

C. Néal Schaeff
Lab Director
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Inter-Mountain

Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GCL DATE REPORTED:
9006211545
SHS~-17 DATE RECEIVED:
F4511 DATE COLLECTED:
Lab pH (S.U. )t ettt enennnennnnna 7.84
Lab conductivity, umhos/cm.......... 4120
Lab resistivity, ohm-m.............. 2.4272
Total dissolved solids (180), mg/l.. 2280
Total dissolved solids (calc), mg/l. 2216
Total alkalinity as CaC03, mg/l..... 1069.60
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 632.52
Sodium absorption ratio............. 11.12
: mg/1 meq/1
Bicarbonate as HCO03....... 1304.9 21.39
Carbonate as CO03.......... 0.0 * 0.00
Chloride.......vivivvnnen 570.8 16.10
Sulfate..... e e 133.3 2.78
Calcium...... et e e e 180.7 9.02
Magnesium......vcviees s 44.2 3.63
Potassium.......covvuvnen 2.2 0.06
Sodium. ...ttt 642.8 27.96
Major cations........ ..ot 40.67
Major anions.....ceerietntenennennes 40.27
Cation/anion difference............ 0.49

UUM&XUJ

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505} 326-4737

06/28/90

06/22/90
06/21/90

%

C. Neal Schaeff
Lab Director
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Inter-Mountain

laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GCL DATE REPORTED:
9006211730
SHS-8 DATE RECEIVED:
F4512 DATE COLLECTED:
Lab PH (S.U.) vttt eniinnnenoannns 7.68
Lab conductivity, umhos/cm.......... 4590
Lab resistivity, ohm-m.............. 2.1786
Total dissolved solids (180), mg/l.. 2734
Total dissolved solids (calc), mg/l. 2720
Total alkalinity as CaC03, mg/l..... 735.35
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaCO03, mg/l....... 883.52
Sodium absorption ratio............. 9.70
mg/1 meqg/1
Bicarbonate as HCO3....... 897.1 14.71
Carbonate as CO3.......... 0.0 0.00
Chloride. ...t vin oo 614.9 17.35
Sulfate..... .t evveasenn 653.5 13.61
Calcium........... e 329.3 16.43
‘Magnesium......co0000000 15.1 1.24
Potassium......cevevv e 3.6 0.09
Sodium........ e s 662.8 28.83
Major cations......coiiviiviieinnns 46.59
Major anions.......coiviviaeianenns 45.67
Cation/anion difference............ 1.00

Sl

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505} 326-4737

06/28/90

06/22/90
06/21/90

C. Neal Schaeflfér
Lab Director
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Inter-Mountaln

Laboratorles, Inc.

CLIENT:

QITE:
LAB NO:

GCL DATE REPORTED:
9006211130

GBR-9 DATE RECEIVED:
F4513 DATE COLLECTED:
Lab pH (S. 1. ) ..ttt ittt ttrneernnenes 7.83
Lab conductivity, umhos/cm.......... 4266
Lab resistivity, ohm-m.............. 2.3441
Total dissolved solids (180), mg/l.. 2742
Total dissolved solids (calc), mg/l. 2746
Total alkalinity as CaC03, mg/l..... 764.00
Total acidity as CaCO03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 993.96
Sodium absorption ratio............. 7.86

Bicarbonate as HCO3....... g932.1 15.28
Carbonate as C03.......... 0.0 0.00
Chloride....... .. 430.2 12.14
Sulfate.....v.oviiienenanns 899.5 18.74
Calcium.....vvvviverneonss 357.4 17.84
Magnesium......ccocvvevenns 24.9 2.04
Potassium.............c.0. 5.8 0.15
Sodium.........cr s 570.0 24.79
Major cations....... v vieannan 44.82
Major anions.......cciive i 46.16
Cation/anion difference............ 1.47

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505) 326-4737

06/28/90

06/22/90
06/21/90

ChS bl

C. Neal Schaeffér
Lab Director
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Inter-Mountain
laboratories, Inc.

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

CLIENT: GBR DATE REPORTED: 07/03/90
ID: 9006271300

SITE: SHS-10 DATE RECEIVED: 06/27/90

LAB NO: F4524 DATE COLLECTED: 06/27/90
JLab pH (s.u.)....oiiiiiiiiiie 6.83
_~—Lab conductivity, umhos/cm.......... 2923
Lab resistivity, ohm-m.............. 3.4211
—Total dissolved solids (180), mg/l.. 2078
~Total dissolved solids (calc), mg/1. 2033
~Total alkalinity as CaC03, mg/l..... 187.18
Total acidity as CaCO3, mg/l........ 0.00
~—Total hardness as CaC03, mg/l....... 911.63
_-Sodium absorption ratio............. 4.13
mg/1 meq/1
~Bicarbonate as HCO03....... 228.4- 3.74
ALarbonate as CO3.......... 0.0 0.00
,Chloride.................. 83.9 2.37

,Sulfate.........oouinnn.. 1197.5 24.95%
Lalcium....covvvvii it 297.2 14.83
;Magnesium ................. 41.4 3.40
Potassium........ oo 14.4 0.37
oSodium. ..l e 286.8 12.47
Major cations............. . 00 31.07
JMajor anions.......ciiiii i 31.06
,Cation/anion difference............ 0.03 %

clucll

C. Neal Schad¥ffer
Lab Director
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Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 07/03/90
9006231245
SHS~11 DATE RECEIVED: 06/26/30
F4515 DATE COLLECTED: 06/23/90
IHHLab PH (S.U.) .ttt ittt itttenenennns 7.23
£ Lab conductivity, umhos/cm.......... 5106
12Lab resistivity, chm-m.............. 1.9585
1$Total dissolved solids (180), mg/1l.. 3298k
~0Total dissolved solids (calc), mg/l. 3300
I{Total alkalinity as CaC03, mg/l..... 802.20
/173Total acidity as CaC03, mg/l........ 0.00
<1 Total hardness as CaC03, mg/1l....... 1275.08
1§ sodium absorption ratio............. 7.90
mg/1 meqg/1
| Bicarbonate as HCO03....... 978.7 16.04
% Carbonate as CO03.......... 0.0 0.00
S Ch1OTide. s e e, . 624.3 17.61%
e SUIFAte. et i i 1065.8 22.20%
“Calcium. ...t 421.17 21.04
?Magnesium. ... ... i 54.2 4.46
l2Potassium. ... ivneenes 4.1 6.11
HMSodium. . .. v v e i e s e e e e e 648.4 28.20
qMajor cations........ ... 53.81
fMajor anions.......iie et i iiienaan 55.86
Y Cation/anion difference............ 1.87 %

v

C. Neal Schaef

Lab Director




JJ'T\.L
2506 West Main Street
Inter-Mountain

Farmington, New Mexico 87401

Laboratories, Inc. Tel. (505} 326-4737
CLIENT: GCL DATE REPORTED: 07/03/90
ID: 9006231430
SITE: SES-12 DATE RECEIVED: 06/26/90
LAB NO:' F4516 DATE COLLECTED: 06/23/90
HTLab PH (S.U.) ..ttt ttntiinnnnennes 7.73
t Lab conductivity, umhos/cm.......... 3325
I3Lab resistivity, ohm-m.............. 3.0075
14 Total dissolved solids (180), mg/l.. 2296*
2pTotal dissolved solids (calc), mg/l. 2172
¢ Total alkalinity as CaCO03, mg/l..... 276.95
+? Total acidity as CaCO03, mg/l........ 0.00
A/ Total hardness as CaC03, mg/l....... 923.68
Sodium absorption ratio............. 5.62

i Bicarbonate as HCO03....... 337.9 5.54

2 Carbonate as CO03.......... 0.0 0.00
SChloride.......vvvvvennn. 288.6 8.14 %
IPSUlEate. oo n et 997.5 20.78 ¥
2Calcium. s v v e e e 249.0 12.42
7?Magnesium............ 0. 73.6 6.05
IPotassium...... .o ven.n 4.6 0.12
rySodium......... s e 392.4 17.07
TMajor cationsS....viieierieeiennnensnns 35.66
fMajor @anionNS. ... in ittt nnnnn 34.46
YCation/anion difference............ 1.71 %
1D - Na

CiCLA

cC. Neal Schaeff@?
Lab Director
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m
Intec-Mountalin
Laboratories, Inc.

CLIENT:

SITE:
LAB NO:

RECEIVED SEP 1 01930

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505) 326-4737

GCL DATE REPORTED: 08/05/90
9008231030

SHS-13 DATE RECEIVED: 08/23/90
F4810 DATE COLLECTED: 08/23/90
Lab pH (s.U.) ...ttt inniocaness .o 7.82

Lab conductivity, umnhos/cm.......... 3090

Lab resistivity, ohm-m.............. 3.2362

Total dissolved solids (180), mg/l 1790

Total dissolved solids (calc), mg/l. 1773

Total alkalinity as CaC03, mg/l..... 439.30

Total acidity as CaC03, mg/l........ 0.00

Total hardness as CaC03, mg/l....... 582.32

Sodjium absorption ratio............. 7.99

mng/1 meq/1

Bicarbonate as HCO03....... 535.9 8.79
Carbonate as C03.......... 0.0 0.00
Chloride.........c.vveven 402.9 11.37
Sulfate........viii i 455.1 9.48
Calcium......ci v oo 159.0 7.94
Magnesium..... et e s 45.1 3.71
" Potassium..... Ch e a et . 4.3 0.11
Sodium......ccov v e 443.2 19.28

Major cations.......... i, 31.03

Major anions..... ettt et 29.63
Cation/anion difference............ 2.31 %

C. Neal Schaeffer
Lab Director

e e T




Inter-Mountain
Llaboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

KeLEIVED SEP 1 01830

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 09/05/90
9008221915
SHS-13 L/S DATE RECEIVED: 08/23/90
F4814 DATE COLLECTED: 08/22/90
Lab pH (Ss.U.) .ttt i iininere.. 7.94
Lab conductivity, umhos/cm.......... 2556
Lab resistivity, ohm-m.............. 3.9124
Total dissolved solids (180), mg/l.. 2082
Total dissolved solids (calc), mg/1. 2046
Total alkalinity as CaC03, mg/l..... 305.60
Total acidity as CaC03, mg/1l........ 0.00
Total hardness as CaC03, mg/l....... 1255.00
Sodium absorption ratio............. 2.01

mg/1 meqg/1
Bicarbonate as HCO3....... 372.8 6.11
Carbonate as C03.......... 0.0 0.00
Chloride.......civeeerennn 46.2 1.30
Sulfate..........coiveu. 1181.8 24.62
Calcium.,......... e e 413.6 20.64
Magnesium........ e 54.2 4.46
Potassium..... C et et e s 3.7 0.10
Sodium. .. .v ittt 163.5 7.11
Major cations......... ... 32.31
Major anions....... it ievennnnnn, 32.04
Cation/anion difference............ 0.42 %

C. Neal Schaeffer

Lab Director
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Inter-Mountain

Laboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

RECEIVED SEP 1 0 1999

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 09/05/90
9008221915
SHS-14 DATE RECEIVED: 08/23/90
F4811 DATE COLLECTED: 08/22/90
Lab PH (S.U.) .ttt ieennennas 7.45
Lab conductivity, umhos/cm.......... 2556
Lab resistivity, ohm-m.............. 3.9124
Total dissolved solids (180), mg/l.. 20178
Total dissolved solids (calc), mg/l. 2013
Total alkalinity as CaC03, mg/l..... 271.22
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1144.56
Sodium absorption ratio............. 2.13

mg/1 meq/1
Bicarbonate as HCO03....... 330.9 5.42
Carbonate as CO03........ .o 0.0 0.00
Chloride......c.vvivivenan 46.2 1.30
Sulfate....... e, 1179.4 24.57
Calcium......ovivviininens 449.8 22.44
Magnesium.........c0v00u.. 5.4 0.45
Potassium............... . 3.7 0.10
Sodium.....iivi it 166.0 7.22
Major cations............. e e 30.21
Major anions........iee vt enneens 31.30
Cation/anion difference............ 1.77 %

C RIS e

C. Neal Schaeffer

Lab Director




RECEIVED SEP 1 1990

|JlJr1F\ul-
Inter-Mountain
Laboratorles, lnc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 09/05/90
9008221400
SHS-156 DATE RECEIVED: 08/23/90
F4812 v . DATE COLLECTED: 08/22/90
Lab pH (s.u.)...ev.... ettt et e 7.91
Lab conductivity, umhos/cm.......... 2718
Lab resistivity, ohm-m.............. 3.5997
Total dissolved solids (180), mg/l.. 2432
Total dissolved solids (calc), mg/l. 2309
Total alkalinity as CaC03, mg/l..... 202.46
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/l....... 1425.68
Sodium absorption ratio............. 2.04

mg/1 meq/1
Bicarbonate as HCO03....... 247.0 4.05
Carbonate as CO03.......... 0.0 0.00
Chloride...... v enn. 33.6 0.95
Sulfate........ct e 1469.9 30.62
Calcium......ov0vuu e 397.6 19.84
Magnesium...... et 105.5 8.67
Potassium.........coo00ue. 3.1 0.08
Sodium. .. .vv v it it 177.5 7.72
Major cations........ .ttt 36.31
Major anions......civvvrernriinne.s 35.62
Cation/anion difference............ 0.97 %

CLL St

C. Neal Scha
Lab Director

effer
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Intec-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GCL DATE REPORTED:

RECEIVED SEP 1 1990

2506 West Main Street

Farmington, New Mexico 87401

Tel. (505) 326-4737

09/05/90
9008221106
SHS-16 DATE RECEIVED: 08/23/90
F4813 DATE COLLECTED: 08/22/90
Lab pH (8.0.) .ttt inenrerennenn 7.91
Lab conductivity, umhos/cm.......... 3090
Lab resistivity, ohm-m.............. 3.2362
Total dissolved solids (180), mg/l.. 2714
Total dissolved solids (calc), mg/l. 2511
Total alkalinity as CaCo03, mg/l..... 229.20
Total acidity as CaC03, mg/l........ 0.00
Total hardness as CaC03, mg/1l..... .. 1425.68
Sodium absorption ratio............. 2.72

mg/1 meq/1

Bicarbonate as HCO03....... 279.6 4.58
Carbonate as CO3...... e 0.0 0.00
Chloride......iivviveneans 42.0 1.18
Sulfate.......c.iiviiiienns 1626.2 33.88
Calcium.......ccveiveens 301.2 15.03
Magnesium................. 164.0 13.48
Potassium...........ccvvue 3.6 0.09
Sodium......iii it 236.0 10.27
Major cations......ciieiiitinennn.. 38.87
Major anions..... Gt e e et ae s e 39.65
Cation/anion difference............ 0.99 %

C SR g e

C. Neal Schaeffer
Lab Director




POLYNUCLEAR AROMATICS
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RADIAN
CORPORATION Radian Work Order 90-06-256
Analytical Report
e RECEIVED AUG

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: LWKELLY

Certified by: CMQ’DO %ﬁ’“"—'
/L c’

2 1380




Analytical Data Summary

Page: 2

Method:SW8310 PAH

9006201350
S

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

surrogate Recovery(%)

Terphenyl-di4

Control Limits: 246 to 146

Result Det.
ND 1 ND
ND ND
ND ND
ND 0.60
ND 0.14 a
ND 0.46 8
ND 0.52 @
ND ND
ND 3.9
ND ND
ND ND
ND 5.2
ND ND
ND ND
ND 18
ND ND
99 82

Result Det
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

96

Result Det
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

74




Analytical Data Summary

Page: 3

Acenaphthene
Acenaphthylene
Anthracene
Benzo({a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

fFluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surrogate Recovery(%)

Terphenyl-dl4

Controtl Limits: 24 to 146

Result Det

ND D
ND D
ND

1.4 8

ND
ND
ND
ND

9.3 8

ND
ND

64 DB .

ND D

230 0 7
150 @

ND

196 Q

78

Result Det. Limi

Result Det. Limi
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result Det. Limi

97




Analytical Data Summary

Acenaphthene
Acenaphthylene
Anthracene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Fluorene

Naphthalene
Phenanthrene

Surrogate Recovery(%)

Terphenyl-di14

Control Limits: 24 to 146

Result Det. Limit

14
18
47
58
63
39
15
64

72

Result Det. Limit

82
87
126
100
98
89
95

94




Sample History

Page:5

SW8310 PAHs by HPLC
Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrument
Report as

06/24/90
07/22/90
TLS

89

84

HPLC 2
received

06/24/90
07/24/90
TLS

110

84

HPLC 2
received

06/24/90
07/22/90
TLS

91

84

HPLC 2
received

06/264/90
07722790
TLS

92 & 1M
84

HPLC 2
received

06/24/90
07/22/90
TLS

93 & 112
84

HPLC 2
received

06/24/90
07/22/90
TLS

95

84

HPLC 2
received

R EN Bl BN Bl £ B BN B pn En pe




Sample History

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

SW8310 PAHs by HPLC

Prepared
Analyzed
Analyst
File ID
8lank ID
Instrument
Report as

06/24/90
07/22/90
TLS

84

84

HPLC 2
received

06/24/90
07/30/90
TLS

8

84

HPLC 2
received

06/24/90
07/22/90
TLS

88

84

HPLC 2
received







Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ORGANICS METHODS

This flag identifies all analytes analyzed at a secondary dilution
factor.

EXPLANATION

In an analysis some compounds can exceed the calibration range of the
instrument. Therefore, two analyses are perfromed, one at the
concentration of the majority of the analytes and a second with

the sample diluted so that high concentration analyte(s) fall within
the calibration range.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection Limit for the analyte.

ALL METHODS EXCEPT CLP

This quality control standard is outside method or laboratory spec-
ified control limits.

EXPLANATION

This flag is applied to matrix spike, analytical QC spike, and
surrogate recoveries; and to RPD(relative percent difference)
values for duplicate analyses and matrix spike/matrix spike
duplicate result. )

Page: A-2




Notes and Definitions

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method Limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary

Page:
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Radian Work Order 90-06-292

Analytical Report RECE'VED AUB

08/01/90

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: LWKELLY

Certified by: &é%w\/%éi,m/

2 1990
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Page: 2

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surrogate Recovery(%)
Terphenyl-d14
Control Limits:

24 to 146

Result Det. Limit
19 @
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.6
ND
20 @
ND
ND

104

Result Det. Limit
ND
ND
ND
B.4
2.8 8 ;
7.4
1098
ND
65 8
9.4 @

107 @

91 8

ND
3209
510

31d g

NC

Result Det. Limit

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Analytical Data Summary

Page: 3

Acenaphthene
Acenaphthylene
Anthracene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Fluorene

Naphthalene
Phenanthrene

Surrogate Recovery(%)
Terphenyl-d14
Control Limits: 24

to 146

Result Det. Limit
56
72

126
101
92
95
89

102

Result Det. Limit
61
76
85
123
99
89
92
86

97

thisnreport;*;




Sample History

Page:4

$W8310 PAHs by HPLC

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

SW8310 PAHs by HPLC

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

06/27/90
07/30/90
TLS

9

97

HPLC 2
received

06/27/90
07/24/90
TLS

115

97

HPLC 2
received

06/27/90
07/23/90
TLS

97

97

HPLC 2
received

06/27/90
07/23/90
TLS

98

97

HPLC 2
received

06/27/90
07/23/90
TLS

99

97

HPLC 2
received







Notes and Definitions

NC

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

The relative percent difference (RPD)and spike recovery are not
calculated when a result value is less than five times the detection
limit or obvious matrix interferences are present or a surrogate
concentration is not calculated due to dilution.

EXPLANATION

See @ definition for data near the detection limit. A spike recovery
is not calculated when the sample result is greater than four times
the spike added concentration because the spike added concentration is
insignificant. Surrogate recoveries are not calculated due to dilution
to allow analyte quantitation.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection Limit for the analyte.

Page: A-2




Notes and Definitions

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.,

Compound - See Analyte.

Detection Limit - The method specified detection Llimit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection Limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Page: A-3




CORPORATION Radian Work Order 90-07-078

Analytical Report
08/17/90

Geoscience Consul:

‘Geosc1ence Consultants Ltd_
500 Copper N :
Suite 200 - i

Albuquerque, NM 87102"
Sample Manager

_customer uOrk Ident1f1cat:on M & A off51te
’ Purchase Order Number

'_Contents:i'w”f

= vanalytlcal Data Sunnary ;

‘:“’Cownwnts Sunnm Y
Notes and Def1n1t10ns

& WM s

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: LWKELLY

Certified by: ()ZZ[/%M ,77%&,

RECEIVED AUB 9 1 1990



-

Analytical Data Summary Page: 2

Geoscience Consultants, Ltd,
Radian Work Order: 90-07-078

Method:SWB310 PAHs by ‘HPLC ‘(1)
. List:8310 Method analytes. -

Sample IDi .

Matrixs

Result De Result Det Result Det
Acenaphthene ND D ND D ' ND
Acenaphthylene ND D ND D ND
Anthracene ND ND ND
Benzo(a)anthracene ND ND ND
Benzo(a)pyrene ND ND NO
Benzo(b)fluoranthene ND ND ND
Benzo(g,h,i)perylene ND ND ND
Benzo(k)fluoranthene ND ND ND
Chrysene ND ND ND
Dibenzo(a,h)anthracene ND : ND ND
Fluoranthene 23 a i 22 @ ND
Fluorene 74 Da 85 Da ND
Indeno(1,2,3-cd)pyrene ND D i ND D ND
Naphthalene 210 D3 540 D@ ND
Phenanthrene 190 230 ND
Pyrene 68 67 ND
Surrogate Recovery(%)
Terphenyl-dié 173 Q 110 102
Control Limits: 24 to 146 )

a Est. result lesé-;hat 5 times detection Llimit

(1) For & detailed description of flags and technical terms in this report refer to Appendix A in this report.

. Dfﬁamglef

ilution necessar

v for this: analyt
Q Outside control limits ;




Geoscience Consultants, Ltd.
_ Radian Work Order: 90-07-078

Sample History

Page:3

Sample IDF'

Date Sampled
Date Received
Matrix

9007061040 SH- 9007061205 SH-

$-9

07/06/90
07/10/90
. water

s-11

07/06790:

07/10/90

Co 02
SW8310 PAHs by HPLC

Prepared 07/10/90 07/10/90 07/10/90
Analyzed 08/13/90 08/13/90 07/29/90
Analyst TLS TLS TLS

File ID 12 & 38 10 & 32 112 & 13
Blank ID 112 & 113 112 & 113 12 & 113
Instrument HPLC 3 HPLC 3 HPLC 3
Report as received received received

R N N aBE e Ba N N N e




" Comments, Notes and Definitions




ADIA

CORPORATION Notes and Definitions

~Geoscience Consultants,'Lfd.
Radian Work Order: 90-07-078

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is epproached. These results should be considered approximate.

ORGANICS METHODS

This flag identifies all analytes analyzed at a secondary dilution
factor.

EXPLANATION

In an analysis some compounds can exceed the calibration range of the
instrument. Therefore, two analyses are perfromed, one at the
concentration of the majority of the analytes and a second with

the sample diluted so that high concentration analyte(s) fall within
the calibration range.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection timit for the analyte.

ALL METHODS EXCEPT CLP

This quatity control standard is outside method or laboratory spec-
ified control limits.

EXPLANATION

This flag is applied to matrix spike, analytical QC spike, and
surrogate recoveries; and to RPD(relative percent difference)
values for duplicate analyses and matrix spike/matrix spike
duplicate result. :

Page: A-2




CORPORATION Notes and Definitions Page

Geoscience Consultants, Ltd.
Radian Work Order: 90-07-078

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection timit, which is the lower Limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection {imits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Un1ts - ug/L
. _jug/kg
Cug/M3 o mi
Tmg/L milligrams per _ i
mg/kg - :mlllugrams per. kllogram (parts per m1[l10n),so1ls/sol|ds '
% percent usually used for percent recovery of -QC standards
- usS/cm conductance unit; microSiemans/centimeter B
mL/hr milliliters per-hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit '
cy color unit; equal to 1 mg/L of chloroplatinate salt

: A-3
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Radian Work Order 90-06-299

Analytical Report RECEIVED AUG

08/01/90

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: LWKELLY

waneen (WD 270,
W Z

2 1996




Analytical Data Summary

Result Det
Acenaphthene ND
Acenaphthylene ND
Anthracene ND
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Benzo(g,h,i)perylene ND
Benzo(k)fluoranthene ND
Chrysene ND
Dibenzo(a,h)anthracene ND
Fluoranthene ND
Fluorene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND
Phenanthrene ND
Pyrene ND
tﬁ surrogate Recovery(%)

Terphenyl-di4 54
Control Limits: 24 to 146




Sample History

e
[
[72]
]
we
W

buatm R st das

Date Sa 6/23790
Da
SW8310 PAHs by HPLC

Prepared 06/27/90 -
Analyzed 07723790
Analyst TLS
File 1D 103
Blank 1D 97
Instrument HPLC 2
Report as received

!-----F




Radian Work Ordar $0-05-333

' : Analytical Report
N 09/26/90

T G

RGP X RN T B IO R J
e R BV SR TR R

Redlan Analytical 8ervices
8501 Mo-Pac Boulevard
P. D, Sox 201088
Austin, TX 78720-1088
512/454-4T9T7

Client Services Coordinator: RRMAY

Certified by:




Ansiytical Data Bumnary

Pages 2

Acenaphthene
Acenaphthylans
Anthracene
Senzo{a)anthraceans
fenzo(e)pyrens
Banxo(b)¢lusranthane
Benzo(g,h, | )perylene
Benao(k) fluoranthene
Chrysene
Pibenzo(a,h)anthracena
Fluoranthene

Fluorene
Inceno(1,2,3-cd)pyrene
Nephthslene
Phenanthrene

Pyrene

surregate Recovery(X)

Terphanyl-di4

Control Limitsr 24 to 146

Result
ND D
ND O
ND
ND
KD
ND
ND
ND
ND

70

ND
ND
ND
a0
L]
Ko
ND
ND
ND
ND
¥
KD
ND
XD
N
ND

&

Result Dct”




Sample History

O REIARRRE

sw8310 PAHs by HPLC
Prepared
Analyzed
Analyst
Fite 1D
8lank 1D
Ing trument
Report os

06/29/90
07/31/90
TL8

12 & 11
117
HPLC 2
received

" 08/29/%0
07724490
TLe
17
117
HPLC 2
recefved







Notes and Definftiona

This flag {dentifies all analytes (dentified {n analyste at a second-
ary dilutfen factor. In an snalysis soma compounde can exceed the
celibration range of the Instrument. Therefore twe snelyses are per-
formed,one at the concentration of the msjority of the analytes, and
sscond with the sample diluted so thet high concentration analytets)
fall within tha calibration range.

This flag Cor < ) s used to denote analytes which are not detected
at or abova the specified detection Limit. The velue to the right of
the < symbol {s the method specified detaction Limit for the sample,

The asterisk(®*) {s used to flag resulta which are less than five times
the method specified detection Limft. Studies have shown that the
uxcerteinty of the analysis will Increase expenentially as the mathed
datection limit is approached. These results should be considered
approximste.

Pége; A-2




Notes end Definitions

TERMS USED IN TH1S REPORT:
Analyte - A chemical for which a semple Is to be anslyzed. The analyals will meat
EPA methed and QC specitications, '

Compound = Ses Analyta.

Detection Limit - The method spacified detection Limit, which (s the lowsr Limit of
cuentitation spacified by EPA for s method. Radian steff regulerly sszess thelr
laboratories’ method detection Limits to verify that they meet or are lower than those
spacified by EPA. Detection limits which are higher than method limits sre based

on exper{mentel values at the 99X confidence level. The detection (imits for EPA CLP
(Contract Laboratory Program) methods are CROLm (contract required quantitation
Limite) for organics and CADLs (contract required detection Limits) for inorganics.
Note, the detection Limit may vary from that specif{ed by EPA based on sanple

afze, dilution or clesnup, (Refer to Factor, belew)

EPA Mathod - The EPA specified method used to perform en analysis, EPA hae epacified
standard methods for anslysls of environmental samples, Radien w{ll perform fts

analyses and eccompanying QC tests {n conformance with EPA methods unless otherwise _np;eé”ifie_q.“ o

Factor - Defeult method detection Limits are based on snalysis of clean water samples,

A tactor Is required to calculate ssaple spacitic detection Limits based on alternate
matrices (sofl or water), reporting units, use of clesrwp procedures, or dilutfon of extracts/
digastates, For exomple, extraction or digestion of 10 grams of sofl in contreat

to 1 Liter of weter will result in o factor of 100, '

Matrix + The sample mater{el. Generally, ft will be sofl, water, sir, ofl, or solid
H’.‘.u *

Radian Work Order ~ The unique Radien identification code sasigned to the samples reported in

[ EN \a‘“\ TN

[t Re

Page:r A-3






Notes and Definitions

ND ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION
The value to the right of the < symbol is the method specified
detection limit for the analyte.

Page: A-2




Notes and Definitions Page:

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories! method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection Limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary
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RECEIVED CCT 0 8 199§

Radian Work Order 90-08-357

Analytical Report
09/28/90

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: LWKELLY

Certified by: C%é‘j%%




Analytical Data Summary

Page: 2

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h, i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surrogate Recovery(%)

Terphenyl-d14
Control Limits: 24 to 146

Result Det.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.778

ND
ND
ND
ND

83

i ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

Result Det

0.23 @

Result Det.
ND '
ND
ND
ND
ND
ND
ND
ND
ND
ND {
1.2 8
3.69
ND
48
8.0
lsa

74

Result Det
ND
799
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.568
ND
12
2.88
ND




Analytical Data Summary

Page: 3

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h, i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surrogate Recovery(%)

Result Det. Limi

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result Det

Result Det




Sample History

Page:4

SW8310 PAHs by HPLC
Prepared
Analyzed
Analyst
File 1D
Blank ID
Instrument
Report as

08/28/90
09/10/90
TLS

6

236 & 306
HPLC 2
received

08/28/90
09710/90
TLS

7

236 & 306
HPLC 2
received

08/28/90
09/10/50
TLS

8

236 & 306
HPLC 2
received

08/28/90
09/10/90
TLS

10

236 & 306
HPLC 2
received

08/28/90
09/06/90
TLS

236 & 306
236 & 306
HPLC 2
received
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Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.

Page: A-2




Notes and Definitions

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection Limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste,

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Page: A-3




corpPORATION Radian Work Order $0-06-333

Analytical Report
09/26/90

=

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: RRMAY

Certified by: Y mgd——-—




Analytical Data Summary

Page: 2

H
4
3

?----

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h, i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surrogate Recovery(¥%)
Terphenyl-d14

Control Limits: 24 to 146

Result Det. Limit
ND D
ND D
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.2 b*
ND D
ND D
0.84 *
ND

70

Result Det. Limit

89

%




Sample History

Page:3

SW8310 PAHs by KPLC
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

06/29/90
07/31/90
LS
12&1
17

HPLC 2
received

08/29/90
07/24/90
LS

17

117

HPLC 2
received

?--
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Notes and Definitions

Hguihy

/
!

(

This flag identifies all analytes identified in analysis at a second-
ary dilution factor. In an analysis some compounds can exceed the
calibration range of the instrument. Therefore two analyses are per-
formed,one at the concentration of the majority of the aneslytes, and a
second with the sample diluted so that high concentration analyte(s)
fall within the calibration range.

This flag (or < ) is used to denote analytes which are not detected
at or above the specified detection limit. The value to the right of
the < symbol is the method specified detection limit for the sample.

The asterisk(*) is used to flag results which are less than five times
the method specified detection limit. Studies have shown that the
uncertainty of the analysis will increase exponentially as the method
detection limit is approached. These results should be considered
approximate.

Page: A-2




Notes and Definitions

,

%

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract lLaboratory Program) methods are CRAlLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, ditution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste,

Radian Work Order - The unique Radian identificetion code assigned to the samples reported in

the analytical summary. ye

sadt, Anetene . @
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ANALYTICAL RESULTS FOR SOIL SAMPLES
FROM BORINGS

B1, B3, AND B4




e o

‘GLT 'SLNYLIASNCD 3INZISOID - NId » AHOLYECEYT - AEYNYD .mtxzf " NoungieLsia

(Augdwor)

{Auedusay)

{AueQwoT)

e @Y ~—
. :,%.z 4}

(3N DIVUIg) f

[N PAULY)

=

cn.wv
]

. (3smeudig)

(dsmeudis)

e VO

L— .l.w.v.ﬂ =

QY]

3 A0 )

~ QT

UMFZNSEU\MZO.FUDEFMZ- Ivid3sS

(Rl

{AHOLYHQEVYT) A8 O3A

Ad Q31

pToeEn TEITT Y Ag @3AI3I3

6@0@@

T
{AUEBWOD)

-

(Ausonagips - -

‘ON Y

=

PO

{ausN P3lug)

Qu0J34 OL SWHOINOD

Q1S
ON 3403 39uvHD

{3anieudig)

(susens punrigl] (o

(3 sudig)

. 4 G0 NOTLIANGD:QQQD C@ITY

i -STw3S AQGLSNT 30 NIYHI

33 Nuara3uma 132r0Hd

A8 Dme_DOI.JWE '

. .I.Iw.n.l.l...l.vu.,.ln...,ﬂ-tm.-l’n‘ -
. REEAd GIRSIOONET

“]:aSH3NreLNQD 30 'ONTVIOL

TN W

:133rQ”d

£179

LY L4t3338 3T4WVS

NOILYWHO NI LI3rQdd

= w?

BN e
Apojsnd-jo-uleyn.
A

‘T Ad QIHSINONITIY
e Trer I N
\%.“l..u . y . . - . ‘oll! -3 A N o
I e g Weg |7F XA AlgeQ
N. ~ 1 ’If.t..... .. b L e
- TN 2aThe e [ < - - H
S IR =~ Otom Hakoe aw.. R —==1
nN « \Afwulllm 2 g Hﬁ.li 3 ~ot ONJ\ rxgv
0.2} wa-, L om0 |-
P 2 - - . '
2 == e B o9/ hiQacy
et e . P
. N ke J .
2 : i eg
2 ) 1. I ”. i - rag-an 14
N @.. - .. .. i+ n“MJ\‘...v o * \|W = ‘o 4.‘..‘
of on] mEgeen P R mﬂ R g S
3z |0 mi=0lT3 raAt=3|Z3 |00 ]| 3> < I p YL as Q By
2 35(38|3%(23(52] |32[37|38(%3|85|e |t ranhen e aE
=3 N - - g S < b \w.i
£ °§|83|35\22 133 | 197|53|5% |32 | s iaa EsEnEa eniEs
2 m3|2z|@7 203 I R PR P ] S = - P Y
a QiS00 la = ac I |an tm & e EG =D N mw 2
2 glas|z |23, = |23E|83|33 b S
h |02 =1 ¢ a |2 |°z|8z[.-2[{8Si Ska—a|5513a].
2 Sz za| ¢ algs “,U\r.'..H R Gl @S 5
2 2133 - < - e E elrpml @ Mool iz,
3 m|a » = o I Far =13 P RIS
> P . o' LeQ )R DTl N Yo g
> - 2 - v 5 Y o - el F AT A
4 .- - " v ”..un-nugmnv..v..\\..nu.\u.llﬂt.. G ) &
"
N ey .. . DS

S 1000278 (509
... ZALQ NN waendngy
"MN 180300 005 T~ %
antuanbng =
e -
Ssauegnsucd adu -




*AL7 'SANVLINSNOD IONIIOSO3D - YNId « AHOLVHOAYT - AHVNVO ‘3LIHM ‘NOLLNEI|LSId

(Auedwo)) {Auedwo?) ' {Auedwo?))
~ :g eQ) {awen paivug)f (a1eq) (awen parunid)
N (Quen {aleq 3wl ulig ung
TTSITOTS \ 2SS 22 <
| {awny) @92 {awn ) {asmeubig)f (auny) (3imeubi§) ‘SINIWWOI/SNOILINYLSNI TVID3IdS
un.og N MM ’ . / m X3 Paod in
€ {AHOLVHOBYT) A8 qIA K4 A8 a3AI303H] L < A8 Q3AI323Y _ WOQ ] @NQM:NM»
{Atsadian) {Auedwo?) . {Augdwia)) "ON av1 TuN Qv \w dIHS
S o
{areq) (aweN paluisg) | (3reqQ) (aweN paluug)] (eq) .oEoZ\Wua_Mi. |Nv /1 Qu0J3d 0L SWHOINOD “O Qw..M—NMQOO IOHVYKO
S/~Q . oﬂofz IO Z2]a109/n01LIGNOD 0009 0,03y ¥V Wyo1o3uia 1o3roud ”
(auny) (asmeubig)f (awn)) (asmeubig)] (awiy) {aimeubig) \\ S1v3S AQOLSND JO NIVHI : bﬁ\C
P <o
oot - .hqxr\r. (4L .| swanivinoo 10 onvios 193 ¥ 193r0oNd
, ‘€ A8 QIHSINONIT3Y | 'Z A8 G3HSINONIT3H] L A8 QIHSINONITIY : 1413934 31dWVS NOILVWHOSNI LJ3r0Hd
|
|
T
h X[ ¥ wegl e | oshhgeodd | (
b i T g I'os | as41g1890b
& % Soeg of | oagh(g300}
© m (9] ) I v - (2] a > ° ° ©
2z zE|38|35|3% wm 5u(xm $3|5a|83|53% mu g ma 8518% NOUVI01 XLV HIASWON 3VINVS
g SEERIEHEE o= |23 (37| 82Iso|32(2%| 22|25 (|2 A
2 IRl=z 225222 % |30|c2|82|82|x8|88(22[8a]|a% (a3
™ 3| o2 n- Am Plv“ m ar| m R & Vn i3]~ 2 .
m mol=31= |ca|[=%< O |pm|uglZoiCFB%G( 15|90 |ar|al (.\«)(x)
b glagid (ox2|3 o |2cl83|22| alm$| w|oc| BIRTIBES
o S ﬁm oies g |22 82|82 | s|az| & -2 2|32(%3 . {3UNLYNDIS) SHITdWVS
2o - -~ &> z 2|LQ2z o - g OlNng (i
0 =z - ~|o< - [+ &
»|zZ -~ @ =2 Tl wiBgla0
2 2154 2l 5 - °8°| %|s ml 3 °al®a INOHdI13L
™ m | o » @ Fl2 z|a E4
2 =< 2 - m|o ol e o
12 -~ ¢
m - 2 @ I SS $s34aav
@ 1$3N034 SISATYNY : o P Y M JWYN av
2 0T 2 v 7 9€50-p2¢ (v12) 8802-265 (10E) 1000278 (505)
: yOESH2G (GOS) 09926 YO ‘yoeag Hodmap 01602 QW ‘Buiids Joajis 20L28 NN 'anbianbnq)y
> UO#“:O ho :- “: o #0088 IN ‘sadniQ se ovi aung 90/ auNS 00¢ 3lins
WW 1omeiq ‘Od 19041S |1END 00F4 "1s Bupdg 6011 ‘M'N 1addo 005
€ZLE sN 1 saonu9 se O yoeag podman O Bundg 18Al1S O m:ohm:aao_q.%.
-0 *pa1 ‘saueljnsuacy asual




R e

RADIAN '
compoORATION Radian Work Order 90-08-306
Analytical Report RECE'VED SEP 7 1990

09704790

Radisn Analytics! Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720- 1088

512/454-4797

Certified by:

I Client Services Coordinator: LWKELLY
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Analytical Data Summary

T
Result Det:”&’!mt Result Det.m&! it ‘Result Det. Result bDet
‘ 8romodichloromethane . ND ) ND L} ND
} Bromoform ND ND WD
8romomethene ND ND ND
Carbon Tetrachloride ND D ND
Chlorobenzené 1) ND ND
Chloroethane . ND ND ND
2-Chloroethytvinylether No No ND
Chloroform T ND ND ND
Chloromethane ND ND - ND
Dlbromochloromethane-(2) ND - ND ND
{1,2-bichiorobenzene ' No NO ND
1,3-bichlorobenzene ND ND ND
1,4-Dichlorobentene ND ND ND
{,1-0ichloroethane ND ND ND
1,2-Dichtoroethane L) ND ND
: 1,1-Dichloroethene WD ND ND
trens-1,2-0lchloroethene ) L)) ND
1,2-dichloropropane ND ND ND
cis-1,3-dichioropropene-(2) HD ND ND
trons-1,3-D(chloropr6pem ND - ND ° ND
Methylene Chloride ND NO ND
1,1,2,2-tetrechloroethane-(3) ND ND WD
Tetrachloroethene-(3) ko ND ND
1,1,2-trichloroethane-(2) ¥D ND ND
1,1,1-Trichloroethane 3.99 4.2 8 WD
trichloroethene ND ND ND
Trichloroftuoromethane ()] ND ND
Vinyl Chloride ND ND ND
|
|




Anslyticsl Oats Summary

Surrogate Recovery(X)

{-Bromo-4- { luorobenzene
Control Limits: 76

to 140

Result Det. Limit

o0

Result Oet. Limit

92

94

Result Oet. Limit

95

Result Det. Limit




Analytical Data Summary

Bentene
Chlorobenzene
1,2-Dichtorobentzene
1,3-pichlorobenzene
1,4-Dichlorcbenzene
Ethylbenzene
Toluene

Total xylenes

Surrogate Recovery(X)
1-8romo-4- fluorobenzene

Control Limits: 76 to 140

Resul t Detﬁvli it

Ho
ND
ND
Np
ND

16000 *

ND

32000 88

115

Hkd )

Result Det. Limit

86

NO
ND
ND
ND
ND
WD

ND

86




Analyticel Data Sumary

Page:5

ercent Mofsture, CLP
Percent molsture

Regut t

bet. Limit

-

Resul t

17

Det. Limit Resul t Det. Limit

X moistu




Sample History Pege:é

( Halocarbons by SW8010
- Prepared -
} Analyzed 08/24/90 08/24/90 08724790 | 08724790
‘ Analyst BN : ;L) - BM i
.ﬁ File 10 . dgos249 dg082410 dg082411 dg08246
Blenk 1D
Instrument g 9 g 9

Report as received recefved recef{ved received
Vol. aromatics by SW8020
Prepared
Anslyzed 08/26/90 - 08/26/%0 - 08/26/90° 08/26/90
Analyst - BM BM BM " oM

file 10 dd0B267 ddoB269 dd082612 dd08266
Blank 1D - _
Instrunent d : d d ' d

Report as recelved recelved recefved received
Percent Moisture, CLP
Prepared
Analyzed 08/24/90 08/24/90 08724790
Analyst JL J i

File 1D 9008306 9008306 . 9008306
Blerk 10
Instrument oven oven ' oven
Report as recelved received recefved







Notes end Definitions

Ho

A
i
|
|.
I
I
|

N |
|
|
|
|
|
|
'
|

ALL METHODS EXCEPY CLP \

the results which are less than {ive times the me(hod specified
detection Limft,

EXPLANATION

Uncertainty of the analysis will {ncrease as the method detection:
Uimit {s spprosched. These results should be considered approximate.

INORGANIC CLP

this fleg Incdicetes that a reported value Is less

then the Contract Required betection Limit (CRDL), but greater then
the tnstrument bDetection Limit (toOL).

ORGANIC MEYHOOS

this fleg Indicetes that sn enalyte {s found In the essociated blank,
but the semple results are not corrected for the amount in the blenk.

ALL METHODS EXCEPT CLP

this flag I8 used to denote snatytes which sre not detected ot or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol {s the method specitied
detection limit for the snalyte.

ALL METHODS EXCEPT CLP

This qualfty control stendard is outs!de method or leborstory spec-
t{fed control limits.

EXPLANATION

this tlag te epplied to matrix epike, enalyticsl oC spfike, ond
surrogate recoveries; and to RPD(relative percent difference)
velues for duplicate enalyses end matrix spike/matrix spike
duplicate resylt.

Page: A-2



Notes &nd Definftions

\

TERMS USED IN THIS REPORT:

Analyte » A chemlesl for which s semple 18 to be analyzed. The analysis will meet
EPA method end QC spectfications.

Compound - See Analyte.

betection Limit - The method specified detection limit, which s the lower limit of
quantitation specified by EPA for a method. Radian staff regularly sssess their
teboratories® method detection limits to verify that they meet or sre lower then those
specified by EPA. ODetection limits which are higher than method Limits sre based

on experimental velues st the 99X confidence level. the detection timits for EPA CLP
(Contract Laboratory Program) methods sre CRoLs (contract required quentitation
Uimits) for orgsnics end CROLS (contrect required detection Limits) for inorgenics.
Note, the detection limit may very from thet specified by EPA based on semple

sfze, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of envirormental ssmples. Redisn will perform its
snalyses and sccompanying QC tests in conformance with EPA methods unless otherwise specified.

Foctor - Defeult method detectfon limits are based on enslysis of clesn water semples.

A foctor Is required to calculate semple specific detectfon Limits based on slternate
matrices (soll orvuuter),'reporttng units, use of cleanup procedures, or dilution of extrects/
digestates. For example, extraction or digestion of 10 grams of soll in contrest

to 1 liter of water will result In & factor of 100.

Matrix - The semple material, Generolly, {t will be soll, water, alr, oil, or solid
waste,

Redien Work Order + the unique Radian Identiffcation code sssigned to the samples reported in

Pege: A

-3



APPENDIX D

Slug Test Analysis From TLP And Plotted Data




e 679 .78

2HS-7 SLUG IN TEST

WATER LEVEL
(feet)

®TIME 0
;A(sécdhdé)lct'q

 DRAWDOWN -

L (feet)

-Q.37
-0.37
-0, =7

.2138722
.2138722

L21TERTR2

L 199.45 . EB.57.
L207.29 0 38,57

~0.38
o -0.38
o =0.78

,-2195542“ R
2196542
2196842

-0.38
-0.38
0,37

.2196542
L2196542
21307272

247 .46 3B.58
L Ens,29 . 38.58

28338

-0.37

=0 34

.2178722 .

L2138722

208GIEE

271.22 78.59
279.% I8.59
28 I8..4

-0.3%6
-0.36
A=

L 20809358
. 20809358

2023135

46 e i03BLG

¥ SRS A= S

34
‘34

LZ0ZILIS
1965315
19485318 ¢

23 3B.62
4 IB.62
23 8. &4

=0.33

=0.33

=071

1907531
1707331
1721924

Zé Z8.464
2301 . 38.63
7 | = B vy A

-0.71
-0.30

e s e = 0

1791926
L1734106
1518519

6I39.24956 I8.66

28.66

219 2498 I8 .67

-0.29
—-0.29
—0.78

14676304
1676304
16518519

799,42
S 799.2996 38.68

. BT5.4498 %8.6%

L EB. 66

-0.29
,—0;27 o
=Q.,26

1676304
1560699
18502915

879 .3499 8.7

I

2! LNCONE TNED AQLHEER

-0,25

1445094

¥ o= 0,7E-04 cm/sec-
= 1.5 gpdlftlD

= 0,2E-05 ft/sec
= Q.2 ft/day

© REGRESSION COEFFICIENT = -.9831801
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SHS-7 SLUG OUT TEST

WATER LEVEL
(feet)

DRAWDOWN
(feet)

244 _T4

4915236
4915254

232.42

C260.25

268.34
276.42
284,25

292,77

4915256
. 485876
.A485876
L4BOR246
LA4B0224646

48072244

30435

344,45

Z84.31

0.81
0O.,.80

~AT743747
L4076261
4519745

474 4%

464,31 .
554 49

0.79

,‘ 0.79

Q.27

44563287

4467287
LATIH0ORT77

1
'
i
'

244 .3
984.47%01
624 . T0246

0.76
0.74
Q.75

LA429378
. 418077
41724797

b64 . 44
704,54
744 72293

T0.72
0.71
0.70

- JB0KTTT8

LA011299
3254803

784.3698
824.2698
8&4  FTR9E

0,68
.68
.57

.3841811
5841811
LAZBB29T

-

904,29

944,4301

0.8656
O0.67
O L Aas

. 3728801
.I785297
L E72RA01

I
t
t
1

1024.446
1044 .34
1104 .25

0.639
Q.63
O.64

L 3ST72200D
«ZHT72303
ZH1 58038

1144.78
1184.2
1224 AT

0.63%
0,62
OLb&2

i
'
1
r
'
l
|

1264.32
1304 ,22

1344 78

062
0.62
Q.61

L ISDPIEE

L ZD02B1S

02816

L SD0ZE16
L S002816
244532

|

L oR4 3198

s
i -
'
N
M

0.1

ft/dav

_REGEESS5I10NM COEESICIENT = =

25744537

1384 .,28 I9.55 0,60 . 3I898%24
1424.45 39.57 0.58 L 32768731
1454 35 39.52 -.G.57 LIEEOE3S -
UNMCONMFIMED AQUIFER
o= 0.4E—O4 cm/sec
= 0.9 apd/ft2
= Q AE=05 ftisec .
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o o o ———— —— - S o " o " — s (o ot ot A B BoAE T e s ke o e R P S e = e = e " A — e —

TIME WAaTER LEVEL DRAWDOWN H/HO
l (cseconds) (feet) (feet) '

Z1.86 37.08 -1.74 1
40.56 37.48 -1.34 . 7701185
49.24998 27.99 -1.23 - 7068982

87.94998 37 .69 - T1.13 - 649428
66.64998 . 37.78 -1.04 L997703
79.56 37.83, -0.97 .23747328

84.06 E7.9 -0.92 . 9287351
101.45 37.98 -0.84 . 4827608
110,16 38.02 -0.80 L4597709
118.87 Z8.04 -0.78 . 4482768
1376.28 8.1 -0.72 41357947
1537 =8.15 -0, 467 . "R"—'\(')"\7B

171.11 8.2 —-0.62
188.357 z8.24 -0.58 ;
205,95 s28.28 -0, 54 L 1OE4585

- 223.38 IB.IF L —0.49 0 2B16095
232,08 - 3I8.34 -0.48 | .2758625
240,80 1 - =0.46 -, 2h4T685

258,27 8.4 -0.42 . 24137886
275 .64 %3.47 -} .59 P 22A1TZ93

29T N5 TR 44 —~0) , T e 058982 —
Z02.41 38.47 -, 33 . 2011494

IR4.64 I8.5 . L —0.32 - ,1B39083
AT S AR 54 0,28 . . 1609203

404 .65 28.397 -0.25 1436792
444.466 8.6 -0.22 1246473281

sl

484  H& S8 .54 ——=0.18 10745

a24.646 I8. 66 -0.16 ?.195415E-02
pl-TL 38 68 , .67 - —0.15 . B.6LZ0894E-02

LINCEONFINED AQUIFER

vQ [SE-QO% _cm/=ec

o

11.4 gnd/ T2
O,2E-04 ft/=sec
c 1.5 _frsdav

i

REGRESSION COEFFICIENT = —-.9872713
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b TIME WATER LEVEL DRAWDOWN H/HO
:[s—:econds) (feet) (feet)
58.98 40,2 1.94 .5689156
' C67.6B996 40.17 1.91 .5601171
- T4 . TRI9A AO..13. ~1.87 5487881 . O N SO DU
| 85.08 40,1 1.84 . 9395896
x .78 40,07 1.81 5307921
l 102,48 4}') 04 1.78 8219947
-e111.21 0 40,01 1.75 CL5131962
£ 119.91 39.98 1.72 . 5047988
s 128 482 Z2.95 1.492 4956Q2%
r 137.33 39.91 1.65 . 48387173
146.04 39.89 1,67 LA780063
g 134 .74 9 .84 1.460 445920388 —
I 163,45 ' 39.83 1.57 LA604117
1720160 z9.81 1.55 LA5454467
1874 39.78 1.5%2 4457479
3' 196.11 39.76 1.50 . 4398829
204 .87 39.74 1.48 LAT4AGLES
.57 I9.72 1.46 LA2BL5E
I ::: .25 I9.7 1.44 L4Z22879
30,94 T9.68 1.42 4164229
239, a8 T9 L bb 140 LAL02579 e e —_—
: 248.739 I9.64 1.3 LA044692
. 257.11 I9.62 1.36 . 398827
265.82 39,461 1,35 2958945 —_
f 274,53 39.58 . .32 3870979
?l - 283.24 .. - . . 39.57 1.31 .5841645
W 291.96 7 39,55 1,29 LI782395 . —
; I01.32 IR.53 1.27 L3724345
l 719.54 39.5 1.24 .363HTT
: 759 .87 79.44 1.18 S4ADALT _ e
f 399,59 I9.38 1.12 .I2B84442
L 439,61 I9.34 1.08 3167162
‘. 473 .64 — 392 . 1.03 SIO205837 e
S19.64601 I9.26 1.00 LEQERSST
559,49 I9.23 0.97 .2844578
l 599,77 ERL2 0.24 2TRALOT
! £39.4998 I9.18 0.92 L2L97953
- A79.3394 39.16 0.0 L26T9TOT
e 212,58 TR0 14 . _0.EB . 25B0O&44. . . e
__ 759.6 E9.11 0.85 2492678
3 799 .632%96 I9.09 0.87 2474019
.———Eid“““?p 32,05 72 LAE1L719
' B79.6401 39,02 0.76 .2228744
UNCONFINED AQUIFER e
E.o= Q.1E-03 cm/sec
= __ _F.0 gpd/lft? e e
= Q,3E-05 ft/=sec
= 0.4 Trt/day

REGREESSION

COEFFICIENT = ~.
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P

LG LN TEST

o
i TYINE CWATER LEVEL . DRAWDOWN . MM o o e e e
o fseconds) (feet) {(feet)
t.
“ 45,72 -89 LODGEOT
L‘ 63.10998 -0, 59 L6T44097
n 71.80998 -0, 59 -6344097
o B2222 L _m0.58 ¥ i et oot e e et oo e e e
i 97.90598 ~0. 58
o 115,32 -0, 597 612901
124,037 -Q ﬁa LO2TAHTIE
X 141.44 612901
| 1%0.15 LAH0O21489
WM__JQZJW*M St e OODRYABN i e
i 176.28 -0.55 LEGLEGL
. 197,69 -0, 55 S917961
Moo 20z.41 e T0.54 . 5806403 —
s 219.83% -0. 54 L5806402
228,54 -0.54 LSBOGEOR
245,97 -0.53 LE658911 ... . .
254 . 66 =0, 53 LSETHTLL
2RO, a L8698711
— ? SHQE211 e e oo
. 3 LBE9LIS
“ 37.59 —0.51 .5481861
- . A S« TN s | 7637 .
N 429 .34 I7.62 ~0.48 .-1o1287
- 469.74 I7.63 -0.47 LE0O8E7R29
b 909 .58 RN -A =0.47 2DO8%729 —
- 549 .36 ot -0.45 . 483868
. 589 .37 : -0, 44 L4731155
e ARG ETRE T —0.44 4731155 e
. 709,41 ~0.42 LA516108
o 749.4796 -0.41 L4408614
= 0829.22194 =0.40 AZTOI0RE -
. 869 .25 , -0.39 LALPEETL
.‘ 945.2798 37 .73 ~0.357 LI978482
N .~ - T IL-L- L SO A X S " o I S3R7092T S
o 1069 .37 37.75 -0 LI763432
! 1109.41 37.76 -0. .I655908
‘ 1189 .23 I7.77 0, ZAD48349
> 1229.27 E7.77 0. 53 LI548349
- 1309 .34 %7.78 -0.32 LIA440858
o ATARLEG o E7uTFe =0 JEEEEE S
N 1429.23 7.8 -0.30 I2RS5B09
- 1469.28 I7.81 -0.2 .311825
. 1849, 37 =7.81 —0.,29 L311825
N 1589 .55 37.681 -0,29 .311825
a 1629. 37.83 ~0.27 L2F03201
A OOYLIE o F7.84 0 =0.26  .2795676 N -
. 1709 .39 37.64 -0.26 2795676
N 1749.4 37.84 -0.26 2795676
" 178941 =785 —0,25 L. 26BB185 ——
- 1859 .28 7 .86 -, 24 . 2580627
o 1939.22 %7.87 -0.23 L 2473102
5 I % ./ 00 S v A - v SR —0.23 L24T7TAO2 e
" 2099.3 3I7.688 ~0, 22 2365577
“ 2179.2% 37.89 —~0.21 L RRBBOSI
o D59, B 7.9 =, 20 e 2150494
- 2II9.43 37.9 -0, 20 L 2150494
“ 2419 .29 37.91 -0.19 LZ04ZO0T
o PAGDNTR o BT =LA 1935479 I
Y 2579.23 37.92 -0, 18 .1935479
¢ 26597 37.93 -0.17 .1827954
¢ 27EQ., 2R 57,94 -0, 14 . L,1720429
; 7819 37.94 -0.16 L1720429
' 2699 37.9% -0.18 .1617871
;A 0 AU v 4L - WSS 5 0 - S ¥ -1 - v N e e e
5
i UNCONFINED AQUIFER
Im
ti k. 0.1E-0T em/sec
i = H opd/ L2
s ft/sec .. ... .. ... - e e e e e o e .
N fr/day
18
W _mEsnces - $YFLLAT

10N COEFFICIENY =
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- A

T N
l-.. ”_' "’

K . . Y] PPV R TR | e - e ta ee L B
E- BN Mt e RN B BN B

-

-8HS-2 S| UG OUT TEST

i S s B T o —a A t— — — Y = ) o 8 Mt it S o ) — ot~ —— . " — = ——— " — o —— o ——- s o o s

TIiME

l {seconds)
g 52.17994

(feet)

WaTER | FVEL  DEAWDOKN

(feet)

7615092

69.37996

. 78.27996
L 985 . 87

. 7381001
730001

7857 -

113.1
130.52
147 .93

0.80
0.61
0,584

.714287=
7261919

2 bHL6H89)

174,086
191,47
208.9

0.59

S0 Q.87
Q.57

L7023791

w4787
LA7857.

226.33

243.76
261,18

0.56
0.33

0,55

LhE656691
6347646
ARAT7 A4

296,03
A

278.61

0.54
0,53
052

. 6428564

L AIO9ESS
A1e04T7E

379.42
459,22

. Al

499 724

0.30
0.48
0.44

. 2952783
«9714732
Dl TAT

CB79 .3

| 619.3399

£2°2.3994

0.44
0.43

0.3F

. .S23811

L01192064

4404792

739.4298
819.2496
859.7498

.39
0.38
Q.38

. 4642887
. 43523837
ASPERET

899.2596 . . .
G769 _ o599 - S

S 0.37.

L 0.3s
s - B

L .A4404792
©.4285709
4166701

1019.26
1039.27
1099.28
1139.29
1179.3

0.3
G.34

0O.33

0.32

0.3

LA047618
.40474618
. 3928573
L ABO9SZ8
L EET0482

-; UNCOMFINED NAQUIFER

bl

cn/lsec

il

0. 2E=03
3.4
0.8E-0OD

gpd/ft2
ft/sec

= 0B ft/day S

)

RE

2

RES

m

oM ©

QEFFICIENT =

- .- - . .

-, 7925381
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e TImE

GHE-10 GLUG IN TEST

WATER LEVEL,

___DRAWDOWN

L H/HO_

seconds)

71.8%998

80.58
89.29
106.61

167 .41 -

— 2. 83

(feel)

V?; 5,.5‘.“' Y
30.84
5.8

(feet)

4379321

L4Z7932

E5.86
25.87

RS 1= R - A

Z5.88
29.89
35.89

L AT44828
L4T10746
L4210346

4275864

4241782

L4741 782

184.78
202.16

! 248,646

o 210.88
! 236.92

I5.9
I5.9
I8
15,92

25.92

20,92

LA42068689
42068689
175417

4137935

 W41Z7935
W A13T7938 .

N 1Y O St
d 262.99
271.68

2BO.36 . L
289.05
297.74
Z02.87

I5.93
E5.93
i5.94
EZ5.94
I5.94

-2D.94

- 410ZF453
LA4107487F
4068971

4068971 .

. 4068971
“A068971

249.61
I89.67
429.71
469 .31
D09 .56
549 A2

30.96
I5.98

.Y -

4000007
L3I931042
LIEBAZOAT

26,01
YIRS B

I6.085

-1.11
-1.09

-1.07°

LIBRTS94
LA758621
ITAB9L84

5889.467
b29.7396
H69.85494

LL.'.;:qiiigil..

36.07
26.09
Jb6.11

-1.05
-1.03%
-1.01

cDH20692

. 5051728
~SAR2T R

709.462
749.6898
789, 4998

e

RTINS
b, 14
Eh.1éh

-0.99
-0.98
=0.26

34177688
LIZTIIO6

2al1o0x472

829.56
869.64
919.5798

F6.17
I6.18

-0.93
-0.94

=0, 92

5270871
3241377
2172417

999.7297

I T ,,
ﬁ‘- . .-J

Sh.2
- l')".!' :

v L
Py o JC Y

-0.89
-0.87

LE068967

1229.73
1719.65
1399 41

26.E

- =rey
Pl o IR o

ZA.34

-0.82
—-0.80

=0.78

: 1079.64 Jh.2D _ R 3000002
! 1159, 546 ZA.28 —0.84 Al =3 I YaYa TS

. 2827591
2758616
L DABRYARD

1479.95
1559.49 -
L 1AT9.7

sy

36,37
36,39
A4

-0.78
~0,.73

—-0L71

S .2586205 -
©.2517241
2448277

1719.64
1799.59
1959, 465

I6.435
F6.45
Zh6.48

~0.69
-0.67
~0.A44

L 2I79302
« 23103ZZT

2206891

2119.78
2279.92
PATG QT

6,58
6. 54 .
T4 58

=0.60

-0, 58

~0.584

. 2068962

- .1999998
18420588

2559 .6

UNCONEINED AQUIFER

2b.6

-0, 382

1793105

0.5E~-04 cm/sec

= 1 ﬁ4gpd/ft7
= ,2E-05 Tt/sec

e .
l - 0.1  ft/day

SSION COEFFICIENT = —.99%92194
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WATER 1LLEVE
(feet)

DRAWDOWN
(Teet)

74
1.9%
1.9%
1.9%
1.91

—1.90

LFIT269E4
2278845
22785458
- 9REOT69
9182679
91744618

I8.98

z8.99
38.98

8.98
i8.98

z8.97
38.97
28.97

el 87

IB.9E .

1.90
1.89
L1.89. .
1.688
1.88

.9134618
20846526

e a ZQBLDZ 6.

-202846%5
L203B460%
8990589

1.87
1.86

1.87
1.86

BB llB&_ 89242298

1.86
1.86

1.8%
1.85
1.835

.BT90389
8942298

.BYF0EET
.8942298

el BA L LB242298

.B942298
.B942258

.BH94238

.8894238

8894238

SEBL9B AL B6&_ BRATRIB

1

¢

286.8
29%.8

339.64
3279.8
419.4

N
| =oa.e ... .
i
i

z8.97
I8.94

I8.99
8.94
=8.93

oBLRb 1,84

1.8%
1.84

. 88942738
.B846146
B8H446146

1.8%
1.8%
1.81

.8798086
.8749994
8701918

499.8
579.6

o 619.8 .

640
699 .6
739.8

28.932
IB.92

i SBLRL

8.9
ig.89
8.89

1.81
1.80

1.78
1.77
1.77

8701918
.B&EIB42

.8557705
8509614
8509414

e XA TG WBAOSTHEE e

L
I

780
819.6

M B89.8 . ..

200
979 .8
1059 &

ig.88
I8.86
. 32B.85%

1.76
1.74

«B461539
8365587

e V7S LBAAT7296

1179.4
1219.8
A299.6

1379.4
1459.8
18939.4

1620
1699.8

L7278 b

1909.8
2070

D :
Sagip. AU <. B

21289.8
2850
Z709.646

2869.8

IO030

>1892.6

I8.84 1.72 -B8269235
i8.82 1.70 .B173083
8.8 1.68 BO746914 ——
Z8.81 1.69 .B125006
iB.8 1.68 .8B076916
R I8.8d . 172 B2L92EH e e e e ———
8.83% 1.71 8221158
8.8 1.68 ABO746916
R.77 1.65 7932703 -
iB8.74 1.62 7788475
I8.73 1.61 7740384
Z8.74 Lo llb2 7788475 - - e
38.69 1.37 7348065
i8.66 1.54 74035872
28,44 1.52 23074685 -
i8.489 1.47 LT0E7T08
Z8.95 1.4% . 6875001
.......... LA - I S 1.22 LOHEHZE82 et e e e e
3B.49 1.37 .6586545
iB.44 1.36 653847
28.45 1,33 5£394241 -

v o~ e e Tt

TT49.2
3I509.4

LT A 1 4 RS

4269 .6
474%.6
S209.4

I8.44
I8.44

SUSUDRNS. § - JAL 5 W

I8.22
8.2

28.14

A
.

1.322

1.10
1.08
1.02

634615
634615

.S2B846%
5192712

249056841

SRS D AP - =4 £ N 4. S

n709.6

Q.0

2g8.08

UNCONF INED AQUIFER :

tft/day

ST0N GUEFFICIENT =

0.96 7

P ATOA L

461504
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BH5-11 BLUG

IN TEST

]

TIME
(seconds)

WATER LEVEL

DRAWDOWN

(feet) {feet)

I

459.2
509.4

L 2272728

2212728

549.6
589.2
629.4

300899

s ZODO00s

. 2B676T

669

709,20

749.4 -

-(.59

=0.57

CR2TT2T72E

. 2681829

2590922

789
829.2
849 .3997

~0.56
-0.24
-0.51

.2045454
24354332
23181835

919.19%99
P99 .4
1079.4

L =0.580
o =0.48
T=0,486

“e 22727351

.2181824

2090916

1159.2
1229.6
17192.4

~0. 43
- —0.41
-0.358

1954541
. 1863647
L7727 2

1399.2
1479

~0.37
—0.34

.1681818
. 1545457

UNCONFINED AOUIFER

b, = 0.9E-04

cm/sec

= 2.0
= 0.3IE-05
= 0.3

gpd/ft2
ft/sec

ft/day

REGRESSION COEFFICIENT

= -.939467884
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S-11 SLUG QUT TEST

o s Bt B s e e e v 4t PO St e G bt 1 S e 2 (il e S 140 A 90 s L P i 1+ S e e e e e e e e e S T G ot &m0 Mo o0t

TIME
{eeconds)

70.2

WATER LEVEL
(feet)

40.13
LA0LLS

79.20001
87 .60001
6.6

DRAWDOWN
(feet)

H/HDO

IT@;A

1.897 . 28697684

.B697684
1.87 .B697684

40,12
40,12
40,11 o

1.86 .B6511359
1.86 .86581159
1.85 . JB6OAELE

Z6l.6
270
279

40.01
40.01
40

1.75 SU.B139526
1.75
1.74

L ,B139826
L BO9FO3L

105 40.11 1.85 LBOO4LLT
114 40,09 1.83 .B511627
" 122.4 —40.L09 L8R —BH11627
I 131.4 40,09 1.8% .8511627
r, 139.8 40.09 1.8% .B85116327
—-148.8 40,09 1.83 BS1L627 R
EI 187.2 . 40,08 1.82 . .84651731 '
b 166.2 40.08 S 1.82 . .B465B13L
/ 174. 56 40.07 1.81 7 8418606 -
1B8%.6 40,07 1.81 .8418606
192 40,07 1.81 .B41B606
! 201 LA0L08 1,79 LRIZPHHH4 _—
209.4 40,04 1.78 - - .B279073
218.4 40,04 1.78 . .B27907%
2248 40.04 1.78 L LB2T90TE
: 235.8 40.02 1.76 .B81B6052
. 244,32 40,02 1.76 .B186052
._ 253.2 8002 1.76b. 8184052 e e

287.4
296.4
205804

40
39.99
,,,,,,,,, 999 .

244 .4 -
84,64
A4 2.

Q.97
I2.95
To.91.

1.74 .BOFE0OIL
1.73 804652

.73 _B04652

1.71 ¢ 7.7953498

1.69 .. 7860476&

168 U LTATAL1S

4464 .4
504
544,02

9.9
z9.89
L592.84

1.64 LTORTIRT
1.86% .75817%98
1.40 . 7441865

584,.4°
L2404

LHA D

39.84
Z29.81
39.8

~1.58

‘1.54.

1.535

L7348844
72093120
T1ARTRA

704.4

Z9.78
39.75
39.74

1,52 7069765
1.49 - J6I02TIE
1.48 ABBRETTA..

39.71
- IR.69
IV A

- 1.45% o
1.43 . .6651154
S ADRGIERY

674419

1.41

8 | 1069.2
ll_m_w11491é

989 .3999

I9.6%
39.6
Q.57

1.37 LOE72104
1.24 L 6232857

1229.4
1709.2
13894

39.54 .
29.58
59 .58

1.31 —H02T025

1.30 . . .6046514
1.32 - ,613955
1.30 - =

SLAN4RS14 .

UNCONFINED AQUIFER

= 0.4E-04 cm/sec
= 0.8 gpd/fil
= 0.1E-05 ft/eac

0.1

ft/day

REGRESSION COEFFICIENT = —~.9944542
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SHE-12 SLUG. 1M TEST

gf TIME WATER. LEVEL ___ DRAWDOWN H/HO. S ——
1 (seconds) (feet) (feet)
o e e e e
M S L TBLAB L =1.BS L 96B5H57 e
N S 71.4 38.18 -1.85 LP6BEESS
. 80.4 8,19 -1.84 L9BEI498
rj 97.8 TRI1G ~1.84___  .94677498
b 106.2 8.2 -1.87% L9581143
L 127.6 8.2 ~-1.873 L95B1147%
P 320 B2 -1.82 9528788 . . - _
g 141 38.21 ~-1.82 .9528788
Wl 180 - I8.22 . -1.81 9476432
e 158.4 J8.22 -1.81 Q476432
i 167.4 %8.23 C~1.80 L9424078
b 175.8 8. 23 ~-1.80 .9424078
. 184.8 S - V.. S ~1.80 QAZ4078 . - I
o 19%.2 8,23 -1.80 .9424078
‘. 202.2 I8.23 ~-1.80 .9424078
t 21046 S8.24 ~1.79 Q37217064 -
: 219.6 78.24 -1.79 L9IT71706
. 228 38,25 ~-1.78 .9”19”68
s 237 e . EBL2S . =1.7B_ 97197 N e
: 245.4 8,25 ~-1.78 ,9319q68

254.4 38.25 - T -1.78

. .9319368
N YN - I ZA.25 -1.78

9219248

¢ 271.8

280.2
288.6
297 .6
J09.6
249.2

Z8.26
Z8.26
x8.27
I8.2a7
I8.28
28.28

-1.77 SO267012
-1.77 LR267012
-1.74 .2214650
-1.76 .9214658
-1.7% 2162702
-1.75 91627356

N2

# .

<,

- z89.4 8.3 -1.73 .G057592

. 429 -1.72 L9005221

oo RG22 L =1.7%8 oS . ) e
- 509.4 8. 32 -1.71 “B9soaas

. 549.6 IB.3IT -1.70 LBR00511

1

589 .2 TR.35  ~1.68 - ,B795817
" L2945 z8.36 -1.67
' 669 .6 368.38 -1.65
709,72 nH.L 59 ~1.,64
:g 749 .4 8.4 ~1.63
oo 789 Z8.41 -1.62
“f 829,32 . n8.47 ~1.60
- 869.3999 Z8.45 -1.58
i 919.1999 Z8.46 -1.57
= 999 .6 38.49 —-1.54

.B743445
.BLTEET 6
858678

L B934009
.848167
LBIE76964
.BR7223F
.8219895
LB062813
- 1079.4 38.51 ~-1.52 7 ,795812.

e 1189.2 I8.55 -1.48 | 7,77486873
o 1279.6 T8.6 : ~ .43 0 .7486%08

: 1319.4 38.65 ~1.38 L7225118
- 1399.2 z8.69 -1.734 L7015712
14796 28.71 —-1.32 . 6910985
1559.4 I8.74 -1.29 . .6753I90Z
. 1639.2 I8.78 . =1.25 .65445

e 1719 , 8.8 - W1 LQ4TIT789
- 1799.4 8.87 ~1.20 . 6282708
ol 1959.64 %8.87 -1.16 . 6073287 : .
Pl RALPLR o T8.88 T 1.15 LOOROIET o
| 2279.4 I8.92 -1.11 .5811512

o 2439.6 I8.94 -1,09 L5706802 :

: 2599.8 =8.98 —1.Q8 - 5497382 - o
2759.4 I9.04 -0.99 .5187235

2919.64 I9.07 ~-0.96 L502617

[3 UNCONF INED AQUIFER

f-Jﬂ_»;Q;“E.“Q_Cm[JFC
N = 0.6 apd/Ttl
B = 0,1E~-05 ft/sec

Wm0 fRAdAY

REGRESSION COEFFICIENT = —.,995%9792
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3HS-13 SLUS IN TEST

- e it o o o o - . i — S —" o s 1o S TAots oy T o e " o o o Mk o W S St e = S s ——— o — o —

|
1
0
[

- 10973561
1097561
1097561

0973893
LD973H932
NP75593

.0975593
0975593
9. 146F7SE-02

Q14637 3E-OR
B.936439E-02
2.1465Z75E-02

8.33643I9E-02
B.33I64E9E-02

B.9346439E-02

8.3836439E-02
7 .9268853E-02
7 .926835E-02

6, 707202E-02

7.31694BE-02
7.316948E-02

7.315694BE-02
6.70720ZE-02
6.097457E-02

. 6.097457E-02
5.097457E-02 -

6.097457E-02 .

TIME WATER LEVEL  DRAWDOWN
Iibeconds) (feet) {feet)
’ 297.6 36.75 ~0.18

309.6 : T6.75 -0.18
l T49.8 T6.75 -0.18

%89.4 T6.77 -0.16

429.6 T6.77 -0.16
I 469.8 T6.77 0.16
B .309.4, 36.77 ~0.16
S 84906 ] E6.7T7 -0.16
‘m 589.2 o ime 780 -0, 15
l 629.4 36.78 -0.15

b69.6 T6.79 -0.14
) 709.8 , Z6.78 0.15
I' 750 "36.79 ~0.14
@ 789, 6;1_3 T6.79 ~0.14
LS BR9.8 L 36,79 -0.14.
! 849 .3999 36.79 -0.14
I 919.8 36.8 ~0.13
% 999.6 6.8 0.13

L 1079.4 : 36.82 ~0,11
n F1159.8° T6.81 0,12
1239.6 - T6.81 -0. 12

1719.4 Z6.81 0.12
l 1399.8 T6.82 ~0.11 -

147%.6 34,83 0,10

. 155%.4 . 56.83 -0.10
o 1639.8 00 0 - 36.83 o =0.10
C1719.60 0 0 36, B L =010
I.xmcor&mr\,‘fzo ARUIFER

o= O,3E-04 cm/iserc
o= 1.1 gpd/ft2

= D.2E-05 ft/sec .

= 0.2 ft/day

] = —.97¢ 29

ECGRESS IDN COEFFICIENT

¥

{r
A
ton
)
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Fﬁ SHS-14 SLUG

it ——t s s o4 e s o

TIME
(seconds)

IN TEST

NATEH

86.4
61.2

1 692.6
v 7%.8

Y - S

74.88
I4.9
T4
34,92
I4.94

)

¢ 28. b
]y 82.8
o o 87

'J 5.4
r‘ 100,22
v 104 .4

912

T4.95
4.96

%4.98
T4.99
%5

LEVEL
(Teet)

A2 7 = RS

DRAWDOWN

r.

H/HO

(f@et)

-0 40
-0 .58

T % I8 RN

=0.36
-0 .34

T4L.95 =03

.:1”76ﬁ8
202126
s dR14695
.1914895
C L. 1808514

—U.mﬁ

-0.,3

AP

N 108.6
" 112.8

et 121.8
%, 126
i 120.2

AT B

.01
L1
,:5.0”

I5.02

25.02

135
1729.2

o 147.6
! 152, 4

. 160.8
= 165

g 182.4

Y AATLA.

S €. VO .1

g S -1~ 2 - SO

Z29.05%

F2.005
. 1-:
35.06
ID.06

A5.086
Z5.08

L6 T

LA WLOE L =0L28

—() my

.1/5%"“]
« 1738307

T PG 8} .1595/.5
-, 29 ) L1H42044
=0.28_ . 1489%54
-0.27 .1434618
~ .27 .1473618
T 8 e SN W51 = VL i i
- .26 1382972
—-0.26 17382972
1329782
—U.EI L1227401
-0,23 CAZ2T401
LS WA22E400 e e e

"'U fr e
-0.22

1170193
21170193
1117Q19

07

L SEBL0B

=021
-0, 20

-0Q,20

e =020 L1067B12

1063812
1067812

o 174 Z3.09 -0, 19 T .1010638
o 178.2 35.09 -0.19 1010638
o 2B009 =0.19 101046308 e

186.6
191.4

o 199.48
8 _ 204 ‘
v 208.8

A3 b

Z5.09
A5.11

I5.11
E5.12
Z25.12

SRR 5 T 5 R

-0.19
-0.17
—0.L17.
-0.17

L -0.16
—0.16.

1010678
9.Q42402E-02
e QW QARAOZE QR e
9.04R2402E~-02
- BL.O1066TE~02
B.5104867FE-02

_Mb.ﬁ
© 23I0.4
‘ 23464

N 217 35,12
u} ”17.~
' A.‘:I' o _"_'_"'

Io.14
In.149
— DLW 14

‘ 238.8
af 243.6

N 28z
4 286.2
i 261

* . ——— ___.._4 7__1_8__,.___...A

_.“l_ﬁ__mﬂ_*_

—O 16 .

B.510663E-02
7.978591E-02
B BI0AGTIE-0Z_ e
7 .446685E-02
7 G4E6BBE-0D
7. 446685E-02

25.195
Z5.14

SRS, o, JO0 N

IB.16
39.16

]

DNEF D
SO0 e 2

269.4
278.4
282.6
291

L

200

38.16
35.17

28,19

 n5.18

.14
B! PO B S - 4 B YAV ool G

-0.12
-0, 12

___________ AT O ... I } ,1______..,._.

-,
—O.ll
=-0,11

6.921477FE~02
7 . 4466B5E-02

6.3B2872E-02
C O 6,IBRETZE-O02 .
DILIIE-02 — e
6.32B2B72E-02
S5.8511335E-02
5, 8%1133E~-02 e -

-0.11
-0.,10
L=0.10

5. B511TTE-02
8. 319061E-02
5. 719061E-02

W —
'.Zl

“! UNCONFINED AQUIFEFR

;fUH“l'Qféﬁédgrggjgec — - T NS - S—

. = 12.1 gpd/ft2

~L = 0.26-04 fi/sec i
N = 1.6 ft/day

- (EGRESSION. COFFFICTENT = - LTIOBIIS_ i
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' IéHB—héLUG QUT TEST

TIME
(seconds)

WATER LEVEL
(feet)

DRAWNDOWN
(feet)

43

49,2
83,4

.3147228
.294417

22741128

97.6
61.8
bb.6
70.8

73
7220001

0.44
Q.43
0,40

L 26593292
2487326
L 2385789
L D224
2182747
L2OS0448

84
88.20001

92, 79999

Q.39
0.3

0..325

197969
.1878184
A7756448

L 96.6
10l.4-
L1056

Q.35 .
0.32

0,30

L1675143 -
< 1624766
JERran]

109.8

0.28
0.27

Q.25

-1421734
1370364
LA 262047

0.24
0.23

0.22

.1218283

11467506

JAI1ETEDR

22.48

(:) D

0.21
0,20

<1114752
L 1066001
0158741

35.47
35.47
TR.44

. 0.19
S 0.19
0,18

©9.644804E-02
9.644804E-02
9 ARTOAIE-07

Z5.45
25.435

- lli””-!i“*iiil”.li:”lipfh!!l“iﬁl L Fl-fi

I5.4%
35,43

0.17
0.17

0.15
0.19

B8.6Z9395E-02
8.629095E-02

.44 Q.16 00 0 8.121832FE-02

7.56143846E-02 .
7.614385E-02

UN

| lt:.’ = 0.1E-02 cm/sac
|

|

|

|
=

REGRESESION COEFFICIENT

CONFINED AQUIFER

= 22.8 gpd/ft?

Q.4E-04 ft/sec

BTN, SO0 & NN i o I LY SRS

= —,9057432
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e e e e e b e ket nbeirientdaratied

FEST

BHE-1% SLUG TN TECS

TIME WATER LEVEL DRAWDOWN H/HO
i (ceconds) . __(feet) . (feet) R
| 27 —0.67 L424051
[ A ) =0 b4 LA050464
36 —0. b2 LI92406
i) 44,4 -0.59 LE73419
! e AB LA s I A1 -1 4 -3 N ~ o
\ ' I 57.6 -0.54 V341772
: 61.8 -0 .53 LIEEL447T
&b ~0,. 51" L AZRTas
75 ~0.49 L310127
l 7920001 —~0.47 2974867
il _._.__.87 D(.)(.)L)l L 114'»( -?84‘{-.109 ——— e
|: PR . EGIFY .44 278482
s Ph. b —0.43_ 272183
\ 105 =0,41 ., 259495
| 109. -0.40 L25T164
1 114 -0 EG . 246837
D24 S _W2E4NT77 ) .
| 126.6 L227848
| 135.6 L21519
| ' 179.8 LPORBOLL
144 L202532
ol 157 L196Z073
e L AB7.2 =DLE0 189874 S
. C1e6.2 -0.29 L 183543 ‘
o 170.4 -0.28 -177216 |
o 174 .4 -0.27 2170887
% 183.64 -0.26 . 164558
} 187.8 ~0. 25 . 158229 |
192 SR LmDWES L 1588779 . -
201 -0.24 " . ,151898 ‘
208,20 -0, 23 . 145571 :
21T 4 QLR 17924 _
217.8 —0. 22 L 17924 |
2R3, -0, 21 132911 :
S5 U —(x.kt)“_____JJ“,ﬁ-Jaﬂ e
RT5.2 -0.19 . L 120253
240 -0.19 .7 0120253
244 D ~0.18 -~ 11 39P4
‘ 248. =4 .01 .18 L113926
‘ 252 6 4,02 .17 107595
_“:él,ﬁmwunﬂwmmnmzamoz”mmm_um.—n.lb" L1017266 . N - N
265.8 4. -0.16 . 101266
270 4.0 ~0.16 S L101266 -
- D79 74-u5 -0, 14 "B BAOT9PE-OP
283.2 4,008 .14 8.860799E-02
292,72 4 .04 -0.17% L227701E-0Z
...... 2B B34, 06 o =0LAE L BLEPT701IE-O2 [ .
01,72 T4.07 -0.12 L07595
TOS. 4 T4.07 -0.12 L7595
0.4 _I4.09 -0,.10 CAE2Y001E-02
40 .2 4.1 -0 .09 5. 496299E-02
Z60 4,11 -0.08 5.06%201E-02
li UNCONFINED AQUIFER
; V = 0. 8603 cmlsec
= 16.4 qpd/ft2
‘ !L:' = CAE-04 frt/sec 1
lﬂ___ =:___.’1.2 ctt/day IR I

... REGRESSION COEFFICIENT

- 9582506




(STALNNIN) FNIL

0¥l 00°¢lt 000l 00’8 009 0¥ 00°¢ 000
100
+
@ T
NG /
. T




ot TIME e WATER LEVEL . DRAWDOWN. . H/HO. . . -
"l (seconds) (feet) (feet) :
a 574 e 34 B7 OB AFSHPZS .
. 61.8 4,85 0.66 L42EO77E
" b6 34.873 0.b4 LA102571
@ 70,2 e DALB2 0L _L4OTB469 R - .
N 75 4.8 0.61 3910246
b 79.20001 B4.79 0.60 .TB46165
. 8.4 .77 0. 58 2717962 . —
: 87.60001 34.76 0.57 .3657841
, 92, 39999 T4.75 0.56 LIESB97E
. Sh..b e e e e e
: 100.8
: 105

109.8 R ——
g 114 0.49 1410“9

118.2 0.48 .uu769m0
_ 22, 2012827

1726.6 L2948725

131.4 L 2B20522
~ 135,64 (2756401 N,
. 139.8 L 26927319
. 144 2628198
o 148.8 w L 2564097 e e e o e
v 1582 2564097
. 157.72 T L 2500018
" 1614 L 2475894 -
“ 166.72 L2I718172
N 170.4 L2T07691
X v 2 Y - S L2T0T769). R,
N 178.8 . 2247589
- 183.6 © 2247569
‘- 187.8 L 2179488
N 192 L2L15387
. 196.7 . 2115387
W R0 e 32 L20851265 e
. 205.2 a1 0 .1987184
o 209.4 0,30 1923082
W 21704 Q0,30 0 ,1923082
- 218B.4 0.29 .1858981
| 222.6 0.29 . 1858981
|"'" .._w.;: 5. t3 e e o e = ‘;’...3}3._ . 179‘.}_87.9_. ——— P
i . 2310 0.27 SL-1730758
"l C235.2 0,26 1666677
v 240 - 0,25 L 1602555 —
i 244,22 0.25 L 1602555
o 248.4 0.34 . 1578474
i R - - SO e 002 GABTEAT o e
I 257.4 0.23 . 1474787
Ny 61,6 0.22 0 1410281
“ 265.8 0,22 71410251
¥ 270 0.22 -1410251
- . 134617
% e , 134617 i
- 0.20 L12B2048
. 020 . 1282048
R 0.19 1217967 e
- 0.19 L 12179647
. 0.19 L1217967
=, Dl JA0ZEB62T S
' UNCONFINED AQUIFER

Foo= Q.7E~-0Q3F cm/%er
= 14.2 agpd/ft2

o =m RL.RE-Q4 frt/sec [ R
" = 1.9 ft/day

REBRESSION COEFFICIENT =

= 999109 |
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APPENDIX E

RESSQ Output




RESSQ PLOT: 310850.PLT
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Plate 1

Potentiometric Surface Contour Map

CLIENT  Giant Industries Arizona Inc.

DATE: Octcber 17, 1990
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BTEX Concentration/Plume Boundary Map

CLIENT : Giant Industries Arizona inc.
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DRAWN BY : Mark Koson
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