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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 beneath 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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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 Soil Borings 

The exploratory soil-boring program was performed by Western Technologies, Inc. (WT1) 
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 (Bl through Bl l ) 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 5-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 Drilling 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 0 as described by Cedergren (1977). The resulting data sets (H/H0 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. 

8 
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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. 
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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 BH1 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 Bl, 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 Bl, B3 and B4 are included in appendix C. 

10 



Table 4-1 

Water Level Data 

Water Surface 
Well Depth to Water Casing Elevation Elevation 

SHS-11 41.22 5383.54 5342.32 
SHS-22 37.18 5381.66 5344.48 
SHS-3 35.86 5383.33 5347.47 
SHS-4 41.35 5383.62 5342.27 
SHS-5 38.44 5378.36 5339.92 
SHS-6 38.55 5378.17 5339.62 
SHS-7 38.95 5378.77 5339.82 
SHS-83 38.81 5380.25 5341.44 
SHS-9 38.10 5380.79 5342.69 
SHS-10 37.12 5373.80 5336.68 
SHS-114 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 32.91 5369.75 5336.84 
BLM-27 42.82 5379.01 5336.19 
BLM-375 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 
2Water 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 (a), 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 10'5 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. 
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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 s ft/sec 

I = 0.014 
a = S20E = 160° 

A = 1-(1/R) = 0 
R = retardation coefficient 



Table 4-8 

Slug Test Derived Hydraulic Conductivities 

HYDRAULIC CONDUCTIVITY (ft/sec) 
WELL SLUG-IN I * SLUG-OUT R 

SHS-7 0.2 X 10"5 -0.983 0.1 X IO"5 -0.987 
SHS-8 0.2 X IO"4 -0.987 0.5 X 10"5 -0.982 
SHS-9 0.4 X IO"5 -0.999 0.5 X 10"5 -0.992 
SHS-10 0.2 X IO"5 -0.999 0.5 X 10"* -0.994 
SHS-11 0.3 X 10 s -0.997 0.1 X IO"5 -0.994 
SHS-12 0.1 X IO"5 -0.996 
SHS-13 0.2 X IO'5 -0.976 
SHS-14 0.2 X IO"4 -0.997 0.4 X 10"4 -0.997 
SHS-15 0.3 X IO"4 -0.998 0.2 X 10"4 -0.999 

R = regression coefficient of best-fit line. 
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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=KI/n (1) 

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 s 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) 

>%t 1/4 SW 1/4 KU 1/4 WU 1/4 S 27 T29N R12W_ 

F»B* _!_ °f ' 

SITE IP; Ue Acres Corrmjnity LOCATION 10. SHS-1 
SHE COORD)HATES (ft.)t Coordinates ere locgl to GBR 
N 9896-34 E 11406.67 
GROUND ELEVATION (ft. HSl)t Awroximatclv 5381 
SI ME: New Kexico CCUNTT: San Juan 
DRILLING HETHOD; Hoi low Stem Auger 
DRILLIWC CONTR.; Western Tech 
DATE STARTED; 7/31/89 
E J ELD SEP.; H. Wee 
COMHENTS: 

DATE COMPLETED; 8/1/69 

LOCATION DESCRIPTION: South of Giant's Bloomfield refinery on NKSR 64 right of UBY. 100 ft west of BlH-37 

LITH. 
RUN 

10 

11 

FROM 

13 

18 

23 

28 

33 

38 

43 

48 

TO 

13 

18 

23 

28 

33 

38 

43 

48 

52 

SAHPLE 

I.D. TYPE 
uses 

SU 

CL 

GP 

SW 

CL 

SC 

CL 

SH 

CL 

SU 

SC 

SW 

NA 

NA 

VISUAL CLASSIFICATION 

0-28' Send Hod Brn, 10 TR 4/4, v fine to fine 
Brained, well sorted, unconsol., slightly moist 
at approx. 13'. Minor pebble gravel at 11'-13'. 

Silty clayey sard stringer, moderate brown, 
10 TR 4/4, at approx. 15'-15.5'. 

Kinor smalt pebble gravel 22-28'. 

2B'-30' Clay, moderate olive brn, 5 Y 4/4, 
minor fine to coarse sand. 

30'-30.5' Sand as above (0'-2B')( no gravel. 

6" clay to 31' grading to v fine sand at 33' 
olive gray, 5 Y 3/2. 

33'-36' Silty Sandy Clay, moderate olive brn, 5 T 
4/4, approx. 33X clay, 33X sand, 33X s i l t . 

36'-37' as above only stained, olive gray, 5Y 3/2. 
Fine to coarse sand Interval 37' to 37-1/2' then 
to slltv day olive ar»y, 5 t 3/2. 

37'-1/2-39' Slltv clay, olive gray 5 Y 3/2. 

39'-40' Silty sand, olive grey, 5 Y 3/2 unconsol., 
HU sorted. 

40'-t1.5' Clay., mottled, rrod yllsh brn, 10 YR 5/4 -
olfve Qray. 5 YR 3/2. 

41.5'-42.5' Send. nod. olive brn 5 Y t/4, f-tn 
sand, unconsol., KU sorted. 

42.5'-43.5' Sandy clay, mod brn, 5 YR 4/4. 

43'-50' Sand, mod yllsh brn, 10 YR 5/4, fine to med 
sand, unconsol. KU sorted, saturated 

50'-51.5' rnjds tone/el ays tone, dusky yellow 5 Y 6/4 
to light olive brn, 5 Y 5/6 trad well consolidated, 
carbonaceous shsle present, weathered, shale 
present. 

51.5'-52' Sandstone, dusty yellow, 5 Y 6/4 to light 
olfve brn, 5 Y 5/6, fine to med grained, well 
consolidated, well sorted. 



BOREHOLE LOG (SOIL) 

SE 1/4 SW 1/4 NW 1/4 NW 1/4 S27 T29N R12W_ 

Page _J_ of J _ 

SITE IDtlee Acres CorrfroniW LOCATION ID; SHS-2 
SITE COORDINATES (ft.): Coordinates ere local to GBR 
H 9854.92 E 11609.55 
GROUND ELEVATION (ft. HSL): Approx. 5382 
STATE: New Hexlco COUNTY: San Juan 
DRILLING HETHOD: Hollow Stem Auger 
DRILLING CONTR.: Western Technology 
DATE STARTED: 8/2/89 
FIELD REP.: H. Nee 
COMHENTS: 

DATE COMPLETED: B/Z/89 

LOCATION DESCRIPTION: South of Giants Bloomfield Refinery on NHSR 64 right of way. 100 ft east of BLH-37 

HTH. 
RUN SAMPLE 

FROM TO I.D. TYPE 
uses VISUAL CLASSIFICATION 

••it*.**' 

l>"..j».i 

2.5 

10 

11 

0 

3.5 

6.5 

13.5 

18.5 

23.5 

28.5 

33.5 

38.5 

43.5 

48.5 

3.5 

3.5 

13.5 

18.5 

23.5 

28.5 

33.5 

38.5 

43.5 

48.5 

53.5 

0-1' Sol'. Silty sand w/orgenlcs, trod, yllsh, brn 
10 YR 5/4, 40X si l t , 6DX f sand, unconsolidated, 
mod well 6orted, sub angular to sub rounded. 

V-26' Gravelly Sand. Dark yellowish orange, 10 YR 
6/6, 90X v fine - fine pred. quart7, unconsol., 
well sorted, sub ang to sub rounded, 10X gravel 
Is fine to coerse pebble gravel, rounded. 

26'-30* Sandy gravel. Dark yllsh orange, 10 YR 6/6, 
unconsol., rounded, pebble gravel to cobbles. 

30'-33.5' Clayey Silty Sand, mod yllsh brn, 10 YR 
5/4. Clay to fine SBnd, unconsol. poorly 
sorted. 

33.5'-36' S_and, mod yllsh brn, 10 YR 5/4, fine 
to mod sand, unconsol. sub ang to sub rounded, 
mod well. 

36'-37' Clayey Silt. dBrk yllsh brn, 10 YR 4/4, 
unconsol. HW sorted. 

37'-39.5' Gravelly Sand, dark yllsh brn, 10 YR 
4/2, to olive black, 5 Y 2/1, at 38.5". 

BOX Fine sand, 20X small cobbles, ps, unconsol. 
sand fs sub ang to sub rounded, cobbles are 
rounded. 

39.5'-40.5* Sandstone, olive black 5 Y 2/1, HW 
consolidated, stained, appears to be Naciemento. 

40.5'-t0.6' Claystone. olive grey, 5 Y 4/1, mod 
well consolidated. 

40.8'-41.1' Sandstone, dark yllsh orange, 10 YR 
6/6, med sand, HW sorted, unconsolidated. 

41.1'-41.3' Claystone. olive gray, 5 Y 4/1. 
mod well consolidated. 

41.8'-42' Sandstone, greyish orange, 10 YR 
7/t, mr-d sand, mod consol., subang, calcium 
cement, moist. 

I 



BOREHOLE LOG (SOIL) 

sirs-4. 

sits-1 • 

4V 

/ / SHS-8 • 5 H S . } • SHS-3 J 

v \ 
• BLM-30 

^ 1/4 1/4 1/4 1/4 S 

Page J _ of _2_ 

SITE ID; OFFSITE GiAHT LOCATIOH ID; SHS-3 
SITE COORDINATES (ft.): 
N 
GROUND ELEVATION (ft. 
STATE: NEW MEXICO 

NSL): 
COUNTY: SAN JUAN 

DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECHNOLOGIES INC. 
DATE STARTED: 11/29/89 DATE COMPLETED: 11/30/89 
FIELO REP.: LINLEY 
COMMENTS: 

LOCATION DESCRIPTION: 

LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

su 

SM 

SW 

SU 

Pt 

GM 

GM 

-6» SAND: Yelsh orange (10 YR 6/6) fn to rned fn 
grained, uncons, nod poorly sorted, sbang to 
sbrndd, f i l l . 

•8' CLAYEY SAND: Dark yelsh brn (10 YR 4/2) v fn to 
fn grained, uncons, mod poorly sorted, sbang to 
sbrndd. 

8-35' 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 
fraction <10X, Grv fraction »15X to 25%. 

r 35-38' SAND: (gil*- wthd Sst), mod redsh brn (10 R 4/6) 
to dk yelsh orange (10 YR 6/6), fn to med sand 
mod sorting, semlconsol, fri.sbang to sbrndd. 
(v dns) Clay fraction incr w/depth to »20%. 

38-38.5' COAL: Blk (N1), flaky to leaf like layering, 
fri, consol. 

38.5-39.5' GRAVELLY SANDY CLAY: Gnsh gry (5 GY 6/1) 
to dk yelsh orange (10 YR 6/6) v fn to med 
grained, poorly sorted, semiconsol, sbang 
to sbrndd. Grv fraction "10-15X li up to 
1/8" diam. Sand fraction «20-25X. 

39.5-44' GRAVELLY SAND: Dk yel orange (10 YR 6/6) med 
to crs grained, uncons, poorly sorted, sbang 
to sbrndd, wet. 



BOREHOLE LOG (SOIL) 

(Continued) 
Page J _ _ of _ J _ 

LOCATION ID: SHS-3 

DEPTH LITH. 
RUM 

# FROM TO 

SAHPLE 

1.0. TYPE 
uses VISUAL CLASSIFICATION 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

ML U-54' CLAY (SHALE): Lt olv gry (5 1 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 A" of sample t becoming 
dry w/depth. 



BOREHOLE LOG (SOIL) 

SITE ID: OFFSITE GIANT 
SITE COORDINATES (ft.): 
N 

LOCATION ID: 

Page _1_ of _2_ 

SHS-4 

GROUND ELEVATION (ft. MSL): 
STATE: MEW MEXICO COUNTY: SAN JUAN 
DRILLING HETHOD: HOLLOW STEM AUGER 
DRILLING CONTR.t WESTERN TECHNOLOGIES INC. 
DATE STARTED: 11/27/69 DATE COMPLETED: 11/28/89 
FIELD REP.: L1NLEY 
COMMENTS: 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUM 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

SU -27' SAND: Grysh orange (10 YR 7/4): v fn to med fn 
grained, sbang to sbrndd, uncons, mod sorted, 
moist at "15' BGL. 20-21' BGL Grv horizon, well 
rndd, •0.5" diam. Overall grain size Incr 
w/depth to med-med crs sand. Grv fraction Incr 
In Llth at *25' BGL. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

GH 

GC 

SC 

SN 

SC 

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 
-10-15X, clay fraction "25-30X. 

32-37' GRAVELLY SANDY CLAY: As above w/eolor change to 
grysh orange (10 YR 7/4) to mod yelsh brn (10 
YR 5/4). Grv fraction deer w/depth to »5X, 
clay fraction »50X Incr w/depth to «75X, Grv 
fraction OX at 37' BGL. 

37-44' SANDY CLAY: Grysh orange (10 YR 7/4) v fn to 
med fn grained, poorly sorted, semlconsol, 
sbang to sbrndd, moist. Sand fraction "20-25X 
t deer w/depth to 15-20X I ben fn grained. 

44- 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 

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, semlconsol, 
moist. Sand fraction "20X incr w/depth to «30 
35X et 48' BGL, then deer to »15X I bem fn 
grained. Grv horizon at 47-49' BGL. 



BOREHOLE LOG (SOIL) 

(Continued) 

Page _2_ of _1_ 

LOCATION ID: SHS-4 

OEPTH LITH. 
RUN 

FROM 

SAHPLE 
uses 

TO 1.0. TYPE 
VISUAL CLASSIFICATION 

50 NL 50-60' SHALE: Lt olv (10 Y 5/4) to dk gnsh yel (10 Y 
6/6) v fn grained, consol, well sorted, sbrndd 
to rndd. 



BOREHOLE LOG (SOIL) 

Page _1_ Of 1 

LOCATION ID: SHS-5 SITE ID: OfFSIfE GIANT 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECHNOLOGIES INC. 
DATE STARTED: 1/7/90 OATE COMPLETED: 
FIELD REP.: IINLEY 
COMMENTS: 

1/6/90 

'LOCATION DESCRIPTION: 

LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

100X 

OX 

4X 

40X 

OX 

75X 

100X 

100X 

30X 

20X 

20X 

10X 

10 

11 

12 

10 

11 

12 

14 

18 

23 

27 

33 

38 

42 

47 

52 

3' 

8' 

14' 

18' 

23' 

27' 

33' 

38 

42 

47 

52 

57 

SW 0-3V SAND: Grysh orange (10 YR 7/4), v fn to med fn 
send, poorly sorted, uncons, sbang to sbrndd, 
abd rootlets. Cobbles at 10' BGL -up to 4" 
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. 

SC 

SH 

SP 

SC 

SU 

31- 32' CLAYEY SILT: Mod yelsh brn (10 YR 5/4) v fn to 
fn med sorting uncons to semlconsol, sbang to 
sbrndd. 

32- 38' SILTY SAND: Grysh orange (10 YR 7/4), fn to 
med fn grained semi to uncons sbang to sbrndd, 
mod poorly sorted incr grain size w/depth to 
med sand. 

38-42' SAND: Pale yelsh orange (10 YR 8/6) fn to med 
crs, poorly sorted, uncons sbang to sbrndd, v 
moist. 

42- 43* CLAYEY SILT: Pale yelsh brn (10 YR 6/2) v fn 
to fn, mod sorted, semlconsol, sbang to sbrndd, 
sat. 

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



BOREHOLE LOG (SOIL) 

SITE ID: OFFSITE 01 AWT LOCATION ID: 
SITE COORDINATES ( f t . ) : 
N " 
GROUND ELEVATION (ft. MSL): 

Page 1 of 1 

jHS-6 

STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECHNOLOGIES INC 
DATE STARTED: 01/03/90 
FIELD REP.: LINLEY 
COMMENTS: 

DATE COMPLETED: 01/03/90 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUN 

FROM TO 

SAHPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

SU 

10 

15 

20 

25 

30 

35 

40 

45 

50 

75X 

50X 

75X 

40X 

40X 

75X 

BOX 

60X 

60X 

40X 

20X 

10 10 

13 

17 

22 

26 

31 

36 

41 

11 46 

17' 

17' 

22' 

26' 

31' 

36' 

41' 

46' 

48' 

24' SAND: Dk yelsh orange (10 YR 6/6) med fn to med 
crs grained, sbang to sbrndd, uncons, poorly 
sorted minor rootlets, Grv fraction 1-3X up to 
1.5" diam. Bern med to fn grained w/depth, clay 
- silt fraction -15-20X Intbd (cobbles 9 «8' 
BGL) • at 20' BGL back to med crs to crs sand. 
21' BGL cobbles - out by 22' BGL. 

SM 

SW 

SW 

24-26' SANDY CLAY: Lt olv gry (5 Y 5/2) v fn grained, 
mod sorted, sbang to sbrndd, semlconsol, moist 
Sand fraction "15X med fn grained - Grv layer 
Just at contact of sand - clay Interface 
(24') clasts up to 1.5-2" diam, sbrndd, at 
24.5' BGL 0.5' sand lens med crs as above. 

26-45' SAND: Dusky yel (15 Y 6/4) to yetIsh gry (5 Y 
7/2) med era sand, sbang to sbrndd, uncons, 
poorly sorted grading into med fn sand at 28' 
BGL. *3" silt layer at 27.5" BGL. At 34' BGL 
Grv tens "0.5-1.5" diem sbrndd 3-4" thick. 
Intbd of silty sands at 44' BGL cobbles 0.5" 
diem In sanple. Sat at »37-38' BGL. No trace 
of HC In sampler - Intbd Grv up to 2" diam 
sbang to sbrndd. 

45-48.5' BEDROCK-SANDSTONE: Mod yel (5 Y 7/6) to 
dusky yel (5 Y 6/4), med to fn grained, 
consol, mod sorting sbang to sbrndd, intbd 
silty clays. TD 48.5 auger refusal. 



BOREHOLE LOG (SOIL) 

SITE ID; OFFSITE GIANT LOCATION ID: 
SITE COORDINATES (ft.): 
N " E 
GROUND ELEVATION (ft. MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 

Pase 1 of 2 

SHS-7 

DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECHNOLOGIES INC. 
DATE STARTED: 01/04/90 
FIELD REP.: LINLEY 
COMMENTS: 

DATE COMPLETED: 01/06/90 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

100X 

100X 

50X 

70X 

OX 

50X 

60X 

eox 

4' 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", sand bem more 
era grained w/depth to a med to med crs grained, 
rootlets at 10-12' BGL, encountered cobbles at 
»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. 

18 

22 

27 

32 

14' 

18' 

22' 

27' 

32 

37 

30X 

40X 

50X 

10 10 

11 

37 

41 

45 

41' 

45 

50 

SM 

SC 

SC 

36- 37' SAND SILT: Dk yelsh orange (10 YR 6/6) v fn to 
fn grained semlunconsol, sbang to sbrndd mod 
poorly sorted, clay fraction «15X sand fraction 
«30X, 37' BGL noted HC odor from drilling 
cuttings at 38' BGL noted (bottom of sampler) 
blk horizon w/HC odor noted H.O at »42' BGL -
cuttings have blk staining (?) w/HC odor. HC 
horizon . 

37- 40' CLAYEY SAND: Grysh olv, v fn to med crs, 
poorly sorted, semi to uncons sbang to sbrndd, 
sat. NC odor. 

40-41' CLAYEY SILT: Grysh orange (10 YR 7/4) v fn to 
fn mod poorly sorted, semi to consol sbang to 
sbrndd, moist, no odor. 



BOREHOLE LOG (SOIL) 

(Continued) 

Psoe 2 of 2 

LOCATION ID: SHS-7 

DEPTH LITH. 
R 
E 
C 

RUM 

# FROM TO 

SAHPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

SO 

55 

60 

65 

70 

75 

BO 

65 

90 

95 

TOO 

105 

110 

115 

41-54' SAND: Pate to It otv (10Y 6/2-5/*) med crs, mod 
sorted uncons, sbang to sbrndd, v moist. No 
odor silt fraction "25X deer w/depth, noted dk 
HC stained horizon at -49' BCL "4 to 6" thick 
TD 54' BGL. 



I 
BOREHOLE LOG (SOIL) 

Page 1 of 1 

LOCATION ID; SHS-8 SITE ID; OFFSITE GIANT 
SITE COORDINATES (ft.): 
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 

LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

60% 

80% 

70X 

30X 

60% 

50% 

70% 7 

100% 

1 70% 

0% 

10X 

20% 12 

9 

10 

11 

12 

14 

19 

24 

29 

34 

39 

41 

45 

50 

14' 

19' 

24' 

29 

34' 

39 

41 

45' 

50 

53 

SM 

SW 

SM 

SW 

0-6' SANDY SILT: Dk yelsh orsrvge (10 YR 6/6) v fn to 
fn grained uncons, mod sorted, sbang to sbrndd, 
rootlets. 

6-15' SAND: Mod yelsh brn (10 YR 5/4) fn to med crs, 
poorly sorted, uncons sbang to sbrndd, Grv at 
«8' BGL and «1' thick, up to 1-2" diam, sbrndd 
to sbang, rootlets. 

15-17' SANDY SILT: Pale yelsh brn (10 YR 6/2) v fn to 
ated fn grained, poorly sorted semi to uncons, 
sbang to sbrndd. 

17-37' SAND: Mod yelsh brn (10 YR 5/4) fn to med crs, 
poorly sorted, uncons, sbang to sbrndd, moist, 
at «»37' BGL noted blk stain in cuttings u/HC 
odor. 

SM 

SW 

SM 

37-39' SILTY SAND: Ok gnsh gry (5 GY 4/1) to grysh blk 
(N 2) (HC staining ?) v fn to med fn sand, semi 
to uncons, mod poorly sorted, sbang to sbrndd, 
v moist, HC odor w/staining, NNu = 120, LEL = 
74%. 

39-41' SAND: Dk gnsh gry (5 GY 4/1) fn to med grained, 
poorly sorted, uncons, sbang to sbrndd, sat. 

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



BOREHOLE LOG (SOIL) 

r an-n 
SHS-1 • ( BLM-37 

SHS-9 1 * S 
S H S - 8 . * ' A B H - « » 

SHS-2 
• SHS-3 

B H - 1 * B H " 2 

1/4 1/4 1/4 .1/4 S 

Page _1_ of 1 

LOCATION ID: SHS-9 SITE ID: OFFSITE GIANT 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING HETHOD: ROTARY (AIR) 
DRILLING CONTR.: MOTE 
DATE STARTED: 04/25/90 DATE COMPLETED: 04/25/90 
FIELD REP.: MARTIN NEE. KYLE SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

0-5' 

5-10' 

Backfill, dark ytlsh brn 10 YR 4/2, sand-80%, 

10 

15 

20 

25 

30 

35 

40 

45 

10-25' 

f t 

clay-20%, v. fine to med sand, subang, unconsolidated. 

Sand, mod yllsh brn 10 YR 5/4, clay-5%, sand-v. fine-
med crs, subang., uncons. 

Sand, mod yllsh brn 10 YR 5/4, v. fine - medium, 
subang. 

25-38' Sandy clay, mod yllsh brn 10 YR 5/4 to dark yllsh brn 
10 YR 4/2, v. fine-medium sand 40%, clay-60%, uncons, 
subang. 

38-45' 

45-50' 

Sandy clay, mod olive brn 5 Y 4/4, v. fine sand-10% 
clay-90%, some cobbles at 42-43', uncons., subang. 

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. 



LITHOLOGIC LOG (SOIL) 

/ 
*» / 

$7 / SHS-1 1 o / SHS-1 
/ SHS-10 

NORTH 
SHS-12 / SHS-10 

• »/ • 
CIRCLE DR. NOT TO SCALE 

1/4 SW 1/4 NW. _1/4 NW 1/4 S 27 . T_29H R_12W 

SITE ID: OFFSITE GIANT 
SITE COORDINATES ( f t . ) : 150' EAST of SHS-11 
N 9748.99 E 11415.36 

Page _ 1 _ of 2 

LOCATION ID: SHS-10 

GROUND ELEVATION ( f t . HSL): 5378.77 
STATE: NH COUNTY: SAN JUAN 
DRILLING METHOD: 
DRILLING CONTR.:] 
DATE STARTED: 6/18/90 
FIELD REP.: KYLE SUMMERS 
COMHENTS: 

HOLLOW STEM AUGER 
WESTERN TECHNOLOGIES 

DATE COMPLETED: 6/20/90 

LOCATION DESCRIPTION: 

Depth Lith 
r i l l i n g Time 

Scale: 
Sanple Type 
and Interval 

Org. Vap 
ppm Lithologic Description / Remarks 

I 

10 

15 

20 

25 

30 

35 

40 

45 

50 

•9m* •• »• 

Soli 
headspace 

5-7' 

10-12' 

15-17' 

20-22' 

22-24.5* 

30-32" 

35.5-36.5" 

36.5-36.5' 

40-42' 

140 

180 

40 

0-10' Sand. Hod yelsh brn 10 YR 5/4, v fn to med crs mix, ang to sbang 
uncons, poorly sorted. 

10-15' Sand. Hod yelsh brn 10 YR 5/4 to dk yelsh orange 10 YR 6/6, v fn 
med grained, uncons, ang to sbang sand, poorly sorted. 

15-21' Sand. Hod yelsh brn 10 YR 5/4, v fn to med, uncons, ang to sbang 
sand, poorly sorted. 

22-22.5' Silty Sand. Mod olv brn 5 Y 4/4, Sltst-7 -partially consol, 
some clay =10%, s i i Cbls, poorly sorted, some grading. 

22.5-24.5' Silty Sand. Lt olv brn 5 Y 5/6, fn to v fn sand - 80%, some 
semi-consol s i l t Intvts which are tight d r i l l i n g , poorly 
sorted, some graded bedding. 

24.5-30' Silty Sand. Lt olv brn 5 Y 5/6, s i l t to med sand, occ Grv <1% 
tight but not consol, s i l t well sorted, some grading. 

30-34.5' Sand. Hod yelsh brn, 10 YR 5/4, to grysh orange 10 YR 7/4, v 
fn sand 10%, fn to med - 80-90% Qti sand, f a i r l y well sorted 
some grading. 

34.5-35.5* Sand. Dk mod yelsh brn 10 YR 4/2 to I t olv brn 5 Y 5/6, 
clay 5% to med sand 90%, f a i r l y well sorted, some grading. 

35.5-36.5' Sand. Lt otv brn 5 Y 5/6, v fn sand to med sand, v fn =10% 
fa i r l y wet I sorted 

36.5-38.5' Clayey Sand. HC staining at 37' 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', f a i r l y sorted, 
graded. 

38.5-40' Sand. Lt olv brn 5 Y 5/6, v fn to med sand fa i r l y drk uncons 
to semi consol, f a i r l y well sorted, graded. 

40-42' Gravelly Sand. Lt olv brn 5 Y 5/6, to med dk gry, N 3, some Fe 
stains et 42' cobbles seem to be sbrndd = Sst and Otz, poorly 
sorted. 

42-45' Gravelly Sand. Dk yelsh orange 10 YR 6/6, Ige Cbls, sand, 
poorly sorted. 



I 

LITHOLOGIC LOG (SOIL) Page _2_ of J_ 

(continued) Location ID SHS-10 

Depth I t t h 
Drilling Time 
Scale: 

Sample Type 
and Interval 

Org. Vap 
ppm Lithologic Description / Remarks 

50 45-48' No sample - plug in auger stem. 

48' * TD 

55 

60 

65 

70 

75 

BO 

85 

90 

i 

95 

100 

I 
• 

I 
105 

| 

I ° 
| 115 



LITHOLOGIC LOG (SOIL) 

SHS-11 O 

i-12 / SHS-10 
• r » 

CIRCLE DR. 

NORTH 

NOT TO SCALE 

1/4 SW 1/4 NW 1/4 NW_1/4 S 27 T 29N R 12W 

Page _1_ of 1 

SITE ID: H&A OFFSITE 
SITE COORDINATES ( f t . ) : 
N 9763.57 

LOCATION ID: SHS-11 
150' WEST OF SHS-10 

E 11358.35 
GROUND ELEVATION ( f t . MSL): 5378.36 
STATE: NH COUNTY: SAN JUAN 

WESTERN TECH. 
DRILLING HETHOD: 
DRILLING CONTR.:_ 
DATE STARTED: 6/20/90 
FIELD REP.: H. HOHORC1CH 
COMMENTS 

HOLLOW STEH AUGER 

DATE COMPLETED: 6/21/90 

T.D. AT 55'. DRILLED FIRST W/ 7" AUGER THEN REAMED 
W/ 10". 

LOCATION DESCRIPTION: 

Depth Lith 
Orllling Time 
Scale: 

Sample Type 
and Interval 

Org. Vep 
ppm Lithologic Description / Remarks 

I 

1110 

10 

15 

20 

25 

30 

35 

40 

45 

50 

i>vtA 

0-5' 

Soil 
headspace 
10-12* 

15-17' 

20-22* 

25-27' 

30-32' 

35-37* 

37-39* 

39-41' 

0 

>30 

>30 

2 

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 

32- 33' Cobbly sand, sand as above w/ minor cobbles. 

33- 41' Sand, olv gry 5 Y 3/2, med-crs grnd from 33-38' w/ noticed HC 
stain & odor at 36'. NoticBbly drker HC stain from 38'-40'; 
with lighter dusky yel grn 5 GY 5/2 from 40-41'. H,0 at 38-
40'. 

41-43' Cobbly sand. Ight olv gry 5 Y 5/2, saturated, well sorted, crs 
grn sand u/ few 1" size cobbles, uncons. 

43-45' Sand. Ight olv gry 5'Y 5/2, saturated. 

45-55' Cobbly sand. Ight olv gry 5 Y 5/2, saturated same as above 
(SAA) w/ minor cobbles, uncons. Pulled out 7" bit £ reamed 
w/ 10" flights. 

T.O. at 55' 



LITHOLOGIC LOG (SOIL) 

1 

il *> 1 -

1 SHS-1 1*0 I 1 SHS-1 
/ NORTH 

SHS-12 / SHS-10 
• 
CIRCLE DR. NOT TO SCALE 

1/4 SW 1/4 WW _1/4 WW 1/4 S 27 T 29H R 12W 

SITE ID; OfFSITE GIANT H&A LOCATION ID: 
SITE COORDINATES ( f t . ) : 150' WEST OF SHS-11 
N 9778.01 E 11300.38 
GROUND ELEVATION ( f t . HSL): 5378.17 
STATE: NH 

Page _J_ of 2 

SHS-12 

COUNTY: SAN JUAN 
DRILLING HETHOD: HOLLOW STEH AUGER 
DRILLING CONTR.: WESTERN TECHNOLOGIES 
DATE STARTED: 6/21/90 
FIELD REP.: H. HOHORCICH 
COMMENTS: T.D. 55' 

DATE COMPLETED: 6/22/90 

LOCATION DESCRIPTION: 

Depth Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval 

Org. Vap 
ppm Lithologic Description / Remarks 

Soil 
headspace 

0-15' Sand, t t olv brn 5 Y 5/6, med grain sand, sbrndd, prim uncons. 

5 

10 
:V::.Vv-\ 

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

20 

25 
• 

30 •\*{:XyV\ • 
No split at 30-32', just pushing a rock w/spoon down through 
uncons sand. 
Lost sand downhole, cavity at « 32'. 

35 •'/.•/.•••v. *35' HNU=Oppm 
0 

Sand seemed to get moist from 36-37' s p l i t . 
37-39' Gravelly. Clayey sand. 10 YR 8/6. med-coarse atz sand. 37-37.4' 

40 

few 1/2-1" Grvl t minor amt of Cly at 37.2". 
No HjO yet, maybe a bit more moist than above at 35'. 

39-43' Sand, dusky yel 5 Y 6/4, med-crs gr, uncons, split from 40-42 
gave HjO at 41'. 

43-43.8' Clayey Sand, dusky yel 5 Y 6/4, minor amt cly. 
43.8-45' Sand, dusky yel 5 Y 6/4, unconsol. 

45 

I 
45-50' Cobbly Sand. SAA w/minor cobbles surfacinq. 

50-55' Sand, SAA. 



LITHOLOGIC LOG (SOIL) 

(continued) 

Page _2_ of 2 

Location ID SHS-12 

Depth Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval 

Org. Vap 
ppm Lithologic Description / Remarks 

50 

55 

60 

65 

70 

75 

60 

85 

90 

95 

100 

105 

110 

115 

.D. 55' w/ 10" flights. 

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



BOREHOLE LOG (SOIL) 

K B-4 A SHS-14 SHS 15 
SHS-13 A A A A* A • 

r B-4B B 3 B-1 B-2 

1/4 _ SW 1/4 . WW 1/4 WW 1/4 S 27 T. 29N R. 12W 

SITE ID: OFFSITE GIANT 
SITE COORDINATES ( f t . ) : _ 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUWTY: SAW JUAN 
DRILLING HETHOD: AIR/WATER ROTARY 

Page _1_ of 1 

LOCATIOW ID: SHS-13 Cty Rd 546B 

DRILLING CONTR.: MOTE 
DATE STARTED: 08/22/90 
FIELD REP.: M. MOHORCICH 

DATE COMPLETED: 08/22/90 

COMMENTS: 37' east of Lee Acres Rd.. 7 3/8" bi t 

LOCATION DESCRIPTION: South of WM 64. East of County Road 5500. HNU bkground «= .04 ppm 

DEPTH LITH. 
RUW 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

Split Spoon 
0-6 

9-16 
10 

15 

20 

25 

30 

35 

40 

45 

HNU 
bkg = 
.04 
ppm 

bkg 

SM Sand, mod yelsh brn 10YR 5/4, unconsolidated, 
moist, f-med gr w/ a few small cobbles =7. 

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 21'. 

24-26 

30-32 

32-40 

bkg SM 

SW 

SM 

Sand, moist, uconsolidatd 10 YR 4/2, fn-med grn. 

Cobbly sand, cobbles at 30-32, 1/2-2". 

Sand. 10 YR 4/2, unconsolidated, poorly sorted. 

40-50 SW 

SM 

Cobbly SBnd. small cobbles, rig chattered down 
through 50'. 

Sand. T.D. 58' w/ cave in of =10' to 48'. 

Comment: HNU readings were taken from bore done 
w/ hollowstem spl i t spoon =5' east 
of SHS-13. 



BOREHOLE LOG (SOIL) 

Page _1_ of 1 

SITE ID; OFFSITE GIANT LOCATION ID; SHS-14. Cty. Rd. 5468 
SITE COORDINATES ( f t . ) ; 250' E of LEE ACRES RD. 
N , E 
GROUND ELEVATION ( f t . 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.: H. HOHORCICH 
COMMENTS: South side of row, time UOO 

HNU background = .02 ppm 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

DEPTH LITH. 
R 
c 

S 
A 

RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. c 

c 
H # FROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 

5 

Split Spoon 
0-4 

4-9 

HNU 
bkg = 
.02 
ppm 
bkg 

SM 

SM 

Sand, mod yelsh brn 10 YR 5/4, poorly sorted, med 
gr, moist at 3' minor cobbles. 

drk yelsh brn 10 YR 4/2, f gr moist, poorly 
sorted unconsolidated. 

10 
9-14 bkg SM 10 YR 4/2, stf Ly moist, med gr incr in qtz 

gr, poorly sorted. 

15 
14-19 bkg SC Cobbly sand, same as above u/cobbles at 16-17. 

no odor or stain. 

* • • # • • 

20 
19-24 bkg SM Sand, same as above w/out cobbles, moist. 

25 
24-29 bkg Sand, same as above 

30 
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. 

35 
34-39 174 34-39, blk soil & H20 table. 

Open borehole of 12 ppm. 

40 
39-44 250 SM Sand, olv gry 5Y 3/2. Stained & odor med gr sat sand. 

45 
44-49 Same as above, med gr sat. 

50 
V... ... 49-54 

Cobbly sand 
Felt & drilled like cobbles. 
Same es above w/ 2" cobbles. 
TD at 54' »•••••• 

Cobbly sand 
Felt & drilled like cobbles. 
Same es above w/ 2" cobbles. 
TD at 54' 

••*•#•* 

• .V • • * , * * *. • > 

Cty. Rd. 6468 
B-4 A SHS-14 SHS-15 (Meadow Lane) 

A * *t A a , 
B-3 B-1 B ? 

.1/4 SW 1/4 NW 1/4 NW 1/4 S 27 T 29N R 12W 



BOREHOLE LOG (SOIL) 

B-4A SHS-14 SHS-15 

Cty. Rd. 5468 
(Meadow Lane) 

A A A * A • 
B-3 B-1 B ? 

1/4 SW 1/4 HW 1/4 HW 1/4 S 27 T_29N R_12W 

SITE ID: OFFSITE GIANT 
SITE COORDINATES ( f t . ) : _ 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 

Page _ 1 _ of 1 

LOCATION ID: SHS-15. Cty Rd 5468 

DATE STARTED: 08/18/90 DATE COMPLETED: 08/19/90 
FIELD REP.: M. MOHORC1CH 
COMMENTS: T.D. 48.7. HNU background = .04 pom 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500. 400' east of Lee Acre Rd. 150' east of SHS-14 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Split Spoon 
0-7 

14-16 

19-21 

24-26 

33-35 

HNU 
bkg •= 
.04 
PPm 

.04 

.08 

.04 

.04 

.08 

SM 

SW 

SM 

Sand, vry f gr, grysh or 10 YR 7/4 dry. 
At 7' color changes to mod yelsh brn 10 YR 5/4, 
f gr, moist, unconsolidated. 

Cobbly sand, at 10'-12* cobbles in sand as above, 
cobbles up to 2". 

Sand. 12-19, change back to or 10 YR 7/4. 
19-33 dusky yel 5Y 6/4. 
f-med gr, dry unconsolidated, poorly sorted. 

33-35 sand as above, H20 at 35'. 

35-48.7 no cuttings due to slow speed of d r i l l i n g 
but drilled like sand. 

T.D. at 48.7' 



BOREHOLE LOG (SOIL) 

Page _ 1 _ of 1 

SITE ID: OFFSITE GIANT LOCATION ID: SHS-16, Cty Rd 5470 
SITE COORDINATES ( f t . ) : 200' EAST OF LEE ACRES ROAD ROW 
N E 
GROUND ELEVATION ( f t . HSL): 
STATE: NEW HEX I CO COUNTY: SAN JUAN 
DRILLING HETHOD: AIR/H..0 ROTARY 
DRILLING CONTR.: MOTE 6 

DATE STARTED: 08/21/90 DATE COMPLETED: 08/21/90 
FIELD REP.: M. HOHORCICH 
COMHENTS: Drilled 10' east of bore 6 at NE corner of 

woodsided shed. T.D. 50' 

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

DEPTH LITH. 
R 
E 
C 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C M # FROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 

5 

Split Spoon 
0-9 

HNU 
bkg = 
.04 
ppm 

SM Sand, f-med gr, dusky yel 5Y 6/4, unconsolidated, 
s l i l y moist, poorly sorted. 

Color change to drk yelsh brn 10 YR 4/2 at 
12-16. 

10 

15 
14-16 1.6 

20 
19-21 1 

25 

/ / / 

24-26 1.6 SC Clayey sand. 24-29. clayey sand, drk velsh brn 
10 YR 4/2, sandy clay balls coming to surface. 

30 ffl. 29-31 1.4 SM Sand, split 29-31 - med gr, dusky yel 5Y 6/4, 
poorly sorted w/ H20 at 30'. 

35 SW Cobbly sand. 35-40. med or. 1/2-1" cobbles. 35 SW Cobbly sand. 35-40. med or. 1/2-1" cobbles. 

40 

•. • 
SM Sand. 40-50' 

med gr sand, dusky yel, 5Y 6/4, poorly sorted. 
T.D. at 50' 

45 
Comment: HNU readings were taken at Bore 6-

5' east of SHS-16 w/ hollow stem auger 
split spoon. 

50 

SHS-16 

a A A» A A A A 

B-7 B-6 B-5 B-9 B-10 B-11 

_1/4 _ _1/4 1/4 _ _ l / 4 S_ T R 



BOREHOLE LOG (SOIL) 

LOCATION MAP 

SHS-4 

J/4 

SHS 
r BH-3 

1 * ( BLM-37 
SHS-9 I * 5 

„ " . » i ABH-4 • 
SHS-8 • 

BH-1 * BH-2 

6 » 

SHS-2 

J/4 J/4 1/4 S 

Page _1_ of 1 

SITE ID: OFFSITE GIANT LOCATION ID: SHS-BH1 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: 04/23/90 
FIELD REP.: MARTIN NEE. KYLE SUMMERS 
COMHENTS: 

DATE COMPLETED: 04/23/90 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

DEPTH LITH 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

6'-2V 

Sand. Dark yllsh brn 10 YR 4/2, v. fine to coarse 
sand, poorly sorted, unconsolidated, sub-angular, 
<10% fine pebble gravel. 

Sand. Moderate yllsh brn, 10 YR 5/4, as above <5% 
clay, <10% v. fine to coarse pebble gravel. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Y/St 

21' 

24'-40' 

Clayey sand. Dark yllsh brn 10 YR 4/2, clay to medium 
unconsolidated, poorly sorted, sub-angular sand, 40% 
clay, 60% sand. 

Sand same as 6'-21', cobbles at 39' hard drilling. 

40'-44' 

44'-45' 

Sand, greyish btack N2, same as 24' out of cobbles at 
45', 10X fine to coarse pebble gravel, 10% clay. 

Sandy claystone. dark yllsh orange 10 YR 6/6, 
v. well consolidated. >*10% v. fine sand. 

TD » 45' 



BOREHOLE LOG (SOIL) 

Page _ 1 _ of 1 

SITE ID: OFFSITE GIANT LOCATION ID: SHS-BH2 

SHS-
r BH-3 

\ * \ BLM-37 
SHS-9 1 * S 

„ „ . • I ABH-4 • 

SITE COORDINATES ( f t . ) : 
N 

SHS-2 
GROUND ELEVATION ( f t . MSL): 
STATE: NEU MEXICO COUNTY: SAN JUAN 

SHS-B • • SHS-3 HOLLOW STEM AUGER 

BH-1 * BH-2 
WESTERN TECH INC. 

.1/4 .1/4 1/4 1/4 S 

DRILLING METHOD: 
DRILLING CONTR.:. 
DATE STARTED: 04/23/90 DATE COMPLETED: 04/23/90 
FIELD REP.: MARTIN NEE. KYLE SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

I 

0-5' 

5-23' 

23-25' 

25-36' 

36-38' 

38-41.5' 

41.5-43' 

Sand, dark yllsh brn 10 YR 4/2 to mod yllsh brn 10 
YR 5/4, unconsolidated, poorly sorted, sub-angular, v. 
fine to coarse. =10% clay, <5% gravel. 

Sand, moderate yllsh brn 10 YR 5/4, v. fine to coarse 
sand, poorly sorted, sub-angular to sub-rounded; minor 
fine pebble gravel, =10% mod to coarse pebble gravel 
at 13-20'. 

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. 

Clay, light olive grsy 5 YR 5/2, mod consolidated. 

Clav. olive black 5 YR 2/1, HC odor, 12-5 ppm from 
cuttings. 

Cobbles/sand - no cuttings. 

Claystone. moderate brown 5 YR 4/4-5 YR 3/4, mod well 
consolidated. 

TD = 43' 



BOREHOLE LOG (SOIL) 

Page _1_ of 1 

SITE ID: OFFSITE GIANT LOCATION ID: SHS-BH3 
r BH-3 

SHS-1 • ( BLM-37 
SHS-9 J • SHS-2 

SITE COORDINATES ( f t . ) : 
N 

SHS-B • ABH-4 * • SHS-3 

GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 

SHS-6* 
BH-1* B H * 2 

HOLLOW STEM AUGER 
WESTERN TECH INC. 

1/4 .1/4 1/4 .1/4 S_ 

DRILLING METHOD: 
DRILLING CONTR.:" 
DATE STARTED: 04/23/90 DATE COMPLETED: 04/23/90 
FIELD REP.: MARTIN NEE. KYLE SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

DEPTH LITH 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

33' 

33-36' 

36-38' 

38-45.5' 

45.5' 

Backfill dark yllsh brn 10 YR 4/2, 80% clay, 20% 
v. fine to med sand, unconsolidated, sub-angular. 

Sand, mod yllsh brn 10 YR 5/4 - dk yllsh brn 10 YR 
4/2, fine to med unconsolidated, sub-angular, sub­
rounded gravel (sparse) at 15ft. 

Clayey Sand, dk yllsh brn 10 YR 4/2, clay-40%. 
sand-60%, fine to med uncons., sub-angular sand. 

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. 

Sandy clay, mod olive brn 5 Y 4/4, clay-80%, sand-20%. 

Silty claystone. med blsh grey 5 B 5/1, consolidated. 

TD = 45.5' 



BOREHOLE LOG (SOIL) 

Page _1_ of 1 

LOCATION ID: SHS-BH4 

f B H _ 3 •—-
SHS-1 • ( BUM-37 ' ~ 

SHS-9 J • SHS-2 
SHS-B* * * * B H '' * aSHS-3 

SHS-6* 
BH-1* B H " 2 

SITE ID: OFFSITE GIANT 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 

1/4 1/4 .1/4 S_ 

DATE STARTED: 04/23/90 DATE COMPLETED: 04/23/90 
FIELD REP.: MARTIN NEE. KYLE SUMMERS 
COMMENTS: 

LOCATION DESCRIPTION: South of NM 64 East of County Road 5500 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

0-5' 

5-23' 

Backfit I . moderate yllsh brn 10 Y 5/4, sand-90%, 
rounded gravel-10X. v. fine-med sand. 

Sand, mod yllsh brn 10 Y 5/4, v. fine-coarse, sub-
angular. 5% pebble size, sub-rounded gravel 
at 10'-23'. 

23-30' Sandy clav. dk yllsh brn 10 YR 4/2, sand-50X, 

30-37' 

clay-50%, v. fine - med sand, sub-angular. 

Sandy clay, dk yllsh brn 10 YR 4/2, clay-70%, 

37-41.5' 

41.5' 

sand-30X. sand is fine. 

Silty clay, olive gray 5 Y 3/2, s i l t to v.f. 
sand-10%, clay-90X. 

Silty claystone. dusky yellow 5 Y 6/4, consolidated 

TD = 41.5' 



BOREHOLE LOG (SOIL) 

B-4A SHS -14 

1 

Cty. Rd. 5468 
SHS-15 (Meadow Lane) 

Page 1 of 1 

SITE ID: OFFSITE GIANT LOCATION ID: BORE-1 
SITE COORDINATES ( f t . ) : 250' EAST OF LEE ACRES RD. 
N E B-4A SHS -14 

1 

Cty. Rd. 5468 
SHS-15 (Meadow Lane) 

GROUND ELEVATION ( f t . HSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN A A *• A • 
GROUND ELEVATION ( f t . HSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 

B-3 B-1 B-? DRILLING METHOD: HOLLOW STEH AUGER 
DRILLING CONTR.: WESTERN TECH. INC. 
DATE STARTED: 08/13/90 DATE COMPLETED: 08/13/90 

1/4 SW 1/4 NW 1/4 . NW 1/4 S 27 . T_29N R 12W 
FIELD REP.: M. HOHORCICH 
COMMENTS: County Road 5468. HNU background = 0 com 

LOCATION DESCRIPTION: South of NM 64 East of Countv Road 5500. down gradient from SHS-11 

DEPTH LITH. 
R 
E 
C 

S 
A 

RUN SAHPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C M fROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 Split Spoon HNU 
bkg • 
0 ppm 

SM 0-25' Sand, unconsolidated, 10YR 4/2, poorly sorted, 
f-med gr, at 10' slight increase in sorting, med gr 
10TR 5/4. 

5 
4-6 0 

10 
9-11 0 

15 
14-16 0 Increase in qtz grains, sub angular, w/ minor 

marble size pebbles. 

20 
19-21 0 

25 
29-31 0 CL 

25.0-25.1 and 29.4-29.6 
Sandy clay, in sand as above 10 YR 5/4. mod 
consolidated. 

30 7/6 
35 .*. 

34-36 150 GM 
33-34' 
Cobbly sand, et 33' Rig chattered I drk soil 
came up at 34' fn minor cobbles. 

34.4-35.5 blk HC stain in vry shrp contact in 
unconsolidated sand w/ H,0 at 35.5'. 
Drilled to 34'. 

40 

45 

50 



BOREHOLE LOG (SOIL) 

Cty. Rd. S468 
B-4 A SHS-14 SHS-15 . (Meadow Lane) 

_A *t A 
B-3 B-1 B-2 

.1/4 SU 1/4 WU 1/4 NU 1/4 S 27 T 29N R 12U 

Page 1 of 1 

SITE ID: OFFSITE GIANT LOCATION ID: BORE 2 
SITE COORDINATES ( f t . ) : 100' EAST OF BORE 1 
N 
GROUND ELEVATION ( f t . MSL): 
STATE: NEU MEXICO COUNTY: SAN JUAN 
DRILLING METHOO: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: OS/13/90 DATE COMPLETED: 06/13/90 
FIELD REP.: M. HOHORCICH . 
COMMENTS: County Road 5468. HNU background - 0 ppm 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

DEPTH HTH. 
RUN 

FROM TO 

SAHPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Split spoon 
4-6' 

9-11' 

14-16' 

19-21' 

24-26' 

29-31' 

34-36' 

HNU 
bkg * 
0 ppm 

bkg 

bkg 

bkg 

bkg 

bkg 

SM 

SC 

GM 

SM 

Sand, unconsolidated, poorly sorted, 10YR 5/4, 
mod yelsh brn. f to medium gr. 

9' rig chattered through some cobbles. 

Clayey sand. 9.5-10.0' 5" of clayey sand where 
sand is finer grained than rest of s p l i t . 

14.4- 15.0 Clayey sand, f gr 
15.5- 15.7 2" of clayey sand - f gr drilled 16-19 
just (oose sand. 

19.0-19.4 « Clayey sand w/ poorly sorted, dusky 
yel 5Y6/4, lighter colored, unconsolidated sub 
ang, sub rounded sand. 

Cobbly sand, d r i l l i n g at 25 small cobble layer. 
24-26 split came out sand as above. 

26-34 
Sand, moist at 30.5 but same as above. 5 Y 6/4. 

T.D at 34' 
H20 at 35' in sand as above, uf no HC stain or odor. 



BOREHOLE LOG (SOIL) 

Page _ 1 _ of _1 

SITE ID: OfFSITE GIANT LOCATION ID: BORE 3 
SITE COORDINATES ( f t . ) : 175' East of Lee Acres Rd. 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW HEX1CO 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. HOHOROCH 
COMMENTS: County RoBd 5468: HNU bkg .04 pom 

LOCATION DESCRIPTION: South of NM 64. Fast of County Road 5500 

DEPTH LITH. 
R 
E 
C 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C _ 

M 
« FROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 

5 y / / 

Split Spoon 
4-6' 

HNU 
bkg= 
.04 
ppm 

SM 0-5 Sand, mod yeUh brn 10 YR 5/4, poorly sorted, 
unconsolidated. 

5.0-5.5: Clayey sand, w/ f gr sand. 

10 
9-11 SH 

5.5-27 
Sand, very loose sand dusky yellow 5Y 6/4. 
Only 1/2 of a s p l i t . 

15 
14-16 17 

20 
19-21 20 Minor cobbles at 19.5. Very loose sand med grained, 

subangular same as above. 

25 

.••'•*•.*, 

24-26 20 GL 
ML 

Cobbly sand, minor cobble layer at -27-28. 
Sandy clay. 1" of sandy clav at 24.7-24.8. 

30 

.••••*•••. 
- * • * . t . . 

29-31 25 SM Sand, minor cobbles at 30' in d r i l l i n g . 

35 
/ / / > 

34-36 130 

at 33' color change to mod brn 5YR 3/4, soil at 
34 cuttings seemed to smelt of HC as they came 
up through hole. 
HC stain at 34.3'-35.75 - olive gry 5Y 3/2, 
H.O at 35'. 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" clay at 35.2-35.6. 
T.D at 36'. 

45 

50 

I 

Cty. Rd. 546B 
FJ-4A SHS-14 SHS-15 (Meadow Lane) 

A A A. A • 
B-3 B-1 B-2 

1/4 SU 1/4 NU 1/4 NU 1/4 S 27 T 29N RJ2W 



BOREHOLE LOG (SOIL) 

V. B-4B SHS-14 
SHS-13 

SHS-15 

A A j A * * . 

B-4A B-3 B-1 B-2 

1/4 SW 1/4 WW 1/4 WW 1/4 S 27 T 29W R 12W 

Page _1_ of 1 

SHE IP: OffSITE GIANT LOCATIOW ID: BORE 4A 
SITE COORDINATES ( f t . ) : 
W E 
GROUND ELEVATION ( f t . HSL): 
STATE: NEW KEXICO COUNTY: SAN JUAN 
DRILLING HETHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
OATE STARTED: 06/16/90 
FIELD REP.: M. HOHORC1CH 
COMHENTS: 100' east of Lee Acres Rd 

DATE COMPLETED: 06/18/90 

LOCATION DESCRIPTION: South of NH 64. East of County Road 5500 on County Road 5468 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

20 

25 

30 

35 

40 

45 

50 

Split Spoon 
0-4 

4-9 

9-14 

14-19 

19-24 

24-24 

29-34 

HWU 
bkg= 
02 
ppm 

bkg 

bkg 

bkg 

>20 
ppm 

SH 

CL 

GC 

SM 

0-6 
Sand, unconsolidated, dusky yel 5Y 6/4. 
f-med gr sand, poorly sorted. 

6-19 
Clayey sand, darker yel brn 10YR 4/2, moist w/ 
increase in cty content. Sand is s t i l t f-med gr. 

Color back to 5Y 6/4 and lose clay. Same as 
above, slightly moist. 

Same es above. 

19-25 Cobbly sand, few 1/2-3/4" cobbles mod yel 
brn 10YR 5/4, f-med gr, s l i l y moist, unconsol. 

At 25 rig chattered w/ minor small cobbles. 
Same es above. 
25-34: Sand 

Seme as above w/ a l i t t l e darker yel brn 
10YR 4/2. 

T.D. at 34 and tripped out of hole due to stain 
and odor of s o i l . 



BOREHOLE LOG (SOIL) 

Page _ 1 _ ef _1 

SITE ID: OffSITE G1AHT LOCATION ID: BORE AB 
SITE COORDINATES ( f t . ) : 75' east of Lee Acre Road 
N E 
GROUND ELEVATION ( f t . MSL):, 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: 0S/1A/90 DATE COMPLETED: 08/14/90 
FIELD REP.: M. MOHORC1CH 
COMHENTS: HNU background = .OA ppm 

LOCATION DESCRIPTION: South of NM 6A. East of County Road 5500 

DEPTH LITH. 
R 
r 

s 
1 

RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. t. 

C M FROM TO I.D. TYPE 
uses VISUAL CLASSIFICATION 

0 

5 

Split Spoon 

A-6 

HNU 
bkg= 
.OA 
ppm 
207 

SM 0-10' Sand, unconsolidated, mod yelsh brn 10YR 5/A, 
med 9r« poorly sorted. 

10 
9-11 207 

SC 
10.2-10.3 
Clayey sand, f gr sand drk yelsh brn 10YR A/2. 

15 
1A-16 AO? SM 10.3-15 ' Sand, same as above w/ abundant qtz gr 

and minor amounts of smalt pebbles, alternating 
f-med gr. 

20 
19-21 307 SC 

SH 
15-15.3 Clayey sand, moist, f gr. 
15.3-19.A Sand, same es above alternating f-med gr, 

unconsolidated. 

25 
2A-26 25? SC 19.A-20 Clayey sand, f or. mod consolidated. 

30 
29-31 

No 
Sample 

SM 

GC 

20-31 Sand, f-med alternating graded sands. 

31-32 Cobbly ssnd. 1/A" cobbles w/ minor amounts 
Fe stain, mod consolidated. 

35 
34-3© 100? SM 32-39 Sand, 10YR 5/A, med gr, H.O at-35. 

AO 
-

Comment: HNU readings were taken after and 
during a rain in which the lairp may 
have gotten wet. No stain or odor was 
observed in samples. 

A5 

50 

... 

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

A A Ae A • 
i B-3 
I 

B-1 B-2 

1/A SW 1/A NW 1/A NW 1/A S 27 T 29N R 12W 



BOREHOLE LOG (SOIL) 

SHS-16 

8-8 4 . 
B-7 B-6 B-5 B-9 B-10 E 

1/A SU 1/A WU 1/A WU 1/A S 27 T 29W R_12W 

Page _1_ of 1 

SHE ID: OFFSITE Gl AWT LOCATION ID: BORE 5 
SITE COORDINATES ( f t . ) : 
W E 
GROUND ELEVATION ( f t . MSI): . 
STATE: NEW MEXICO COUNTY: SAW JUAW 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: 08/1A/90 
FIELD REP.: M. MOHORCICH 

DATE COMPLETED: 08/14/90 

COMMENTS: Down gradient from Sore 1. County Road 5470 
HNU background « .04 ppm 

LOCATION DESCRIPTION: South of WM 64. East of County Road 5500. 290' East of Lee Acres Road 

LITH. 
RUN 

FROM TO 

SAMPLE 

t.D. TYPE 
uses VISUAL CLASSIFICATION 

Split spoon 
A-6» 

9-11 

14-16 

19-21 

24-26 

29-31 

34-36 

HNU 
bkg= 
04 
ppm 
none 

207 

30? 

40? 

SM 

CL 
SM 

CL 

GC 

CL 
CL 
SM 

CL 
SM 

0-9.4 Sand, moist, w/ clay from 5.10-5.12. 

9.4-9.6 Clay. 2" clay w/ f gr sand. 
9.6-11.0 Sand, mod gr, dusky yel 5Y 6/4, sandf w/ 

abundant q t i , poorly sorted. 

14-16 fs dry yel brn 10YR 4/2. 
Clayey sand f gr sand mod-well indurated. 

16-19 Clayey sand, d r i l l i n g is clayey sand. 
19-20.4 clayey sand as above. 
23-24 Cobbly sand, d r i l l cobbles. 

24-24.3 Clayey sand. 10YR 4/2. 
24.3-24.7 Clay, very well indurBted. 
24.7-26 Sand, 10YR 5/4. Moist, v f gr. 

29.0-29.6 Clayey sand. 10YR A/2, well indurated. 
29.6-31 Sand, very sharp contact w/ med-coarse 

dusky yel 5Y 6/4, very moist at bottom. 

H O at 34.4 
34.0-34.4 Sand, med gr, sharp contact. 
34.4-35.10 Clay, sat. drk yelsh brn 10YR 4/2. 
35.10-36.0 Very hard claystone top of 

naciemento? brn. 10YR A/2. 
T.D. at 36' 

V 

Comment: HNU seems to be giving false readings, 
no evidence of staining in samples. 



BOREHOLE LOG (SOIL) 

B-8A 
B-7 B-6 B-5 B-9 B-10 

1/4 SW1/4 NW 1/A NW 1/4 S 27 T 29N R_12W 

Page _1_ of 1 

SITE ID: OffSITE GIANT LOCATION ID: BORE 6 
SITE COORDINATES ( f t . ) : 
N 
GROUND ELEVATION ( f t . HSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 

HOLLOW STEM AUGER DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: 08/14/90 
FIELD REP.: M. MOHORCICH 

WESTERN TECH INC. 
DATE COMPLETED: 08/14/90 

COMMENTS: HNU bkg « .06 ppm 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500. 190' East of Lee Acres Road on County Road 5470 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Split Spoon 
4-6 

HNU 
bkg= 
06 
ppm 

SM 

SC 
9-11 

14-16 

19-21 

24-26 

0-9 Sand, unconsolidated, nod yelsh brn 10YR 5/4 
f grn, poorly sorted. 

9-24.5 
Clayey sand. 2,1" cobbles among clayey sand. 

bkg 

bkg 

SM 

SC 

f gr nod yelsh 10YR 5/4. 

Cuttings from 11-14 changed color to a darker shade 
of brn. 

Split 14.2-14.5 Clayey sand, moist dusky yetsh 
5Y 6/4. 

14.5-16 abundant qtz grs med gr, poorty sorted, 
unconsolidated. 

19.3- 19.7' Clayey sand, w/ some blk organic? 
streaks. 

19.7- 21 f gr sand. Unconsolidated. 5Y 6/4. 
D r i l l cuttings 21-24 were drker & looked like clay. 

Split 24.0-24.5 Clayey sand, mod consolidated. 

24.5-29 Sand, med to coarse sand, abundant qtz. 
25.8- 26 f gr sand, dusky yel 5Y 6/4. 

29.0-29.4 Clayey sand, mod consolidated. 
29.4- 31 Sand, med-coarse ul abundant qtz, 

unconsolidated, H-0 at 30.1'. 
T.D. at 31'. 



BOREHOLE LOG (SOIL) 

Page _ ] _ of _1 

SITE IP: OFFSITE GIANT LOCATION IP: BORE 7 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . MSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: 08/14/90 DATE COMPLETED: OS/U/90 
FIELD REP.: M. MOHORC1CH 
COMMENTS: HNU bkg =.06 ppm 

LOCATION DESCRIPTION: South of NH 64. East of County Road 5500. 90' East from Lee Acres Rd. 

DEPTH LITH. 
R 
c 

s RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

C M 0 FROM TO I.D. TYPE 
uses VISUAL CLASSIFICATION 

0 

5 

-

Split Spoon 
4-6 

HNU 
bkg= 
.06 
ppm 

SM 0-14 Sand, unconsolidated, moist, mod yelsh brn 
10YR 5/4 poorly sorted. 

4- 5 f gr. 
5- 6 med gr. 

4-6 moist, f gr, unconsolidated. 
Same as above color. 

10 
9-11 

15 
* J / / 14-16 SC 14.2-20.3 Clayey sand, mod consolidated. 

15.5-15.8 Clayey sand, mod consolidated w/ rest 
as med gr sand. 

20 
19-21 

SM 

19.4-20.3 Clayey sand, mod consolidated f gr sand. 
10YR 4/2. 

20.3-24.2 Sand, med gr sand 10YR 5/4. 

25 Bit 24-26 bkg 
SC 

SM 

24.0-24.2 Sand med. 
24.2-25.2 Clayey sand, w/ lest 1" _/ brn 5YR 4/4 

med brn organic. 
25.2-29 Sand, med grnd. 

30 
29-31 bkg SC 

SM 
29.0-29.5 Clayey sand, f r Qr. 10YR 4/2. moist. 
29.5-34 Sand, dusky yel 5 YR 6/4. Abundant qtz, dry. 

35 
34-36 bkg 

SC 
SM 

34-36 is wet, saturated. H20 between 31-34. 
34-34.5 Clayey sand 
34.5-38 Sand, sand w/ interbedded clays, organic 

pale brn 5YR 5/2. 
T.D. 38' 

40 

45 

50 

SHS-16 

B-8A A Am A A A 

r B-7 B-6 B-S B-9 B-10 

1/4 SW .1/4 NW 1/4 NW 1/4 S 27 T 29N R 12W 



BOREHOLE LOG (SOIL) 

Page 1 of 1 

SITE ID: OfFSITE GIANT LOCATION ID: BORE 8 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . KSL): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH INC. 
DATE STARTED: 08/U/90 DATE COMPLETED: 08/U/90 
FIELD REP.: M. HOHORC1CH 
COMMENTS: HNU bkg * .06 ppm 

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

DEPTH LITH. 
R 
E 
C 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C M # FROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 Split Spoon 
4-6' 

HNU 
bkg-
.06 
ppm 

SM 
0-25.5 
SBnd. loose unconsolidated minor 1" cobbles through­

out. Dusky yellow 5YR 6/4 med gr. 

5 

10 
9-11 Sand same as above, minor cobbles at 9.3'. 

15 
14-16 bkg Same as above, 5Y 6/4, loose, med gr, same as 

above no cobbles. 

20 
19-21 bkg Same as above. 

25 
24-26 bkg SC 

24-25.5 Same es above. 
25.5-26 Clayey sand, moist mod consolidated 

light olive gry 5Y 5/2, very f sand. 

30 
29-31 bkg SM 

SC 
SM 

29- 29.9 Sand, loose w/ small pebbles. 
29.9-30.4 Clayey sand, med indurated. 
30- 36 Sand, moist but not saturated sand 5Y 6/4 

f gr. 

35 
34-36 bkg H.O et 35', sand loose w/ cobbles at 35-35.11 

1" clay plug et 36' drk yelsh brn 10YR 4/2. 
T.D. et 36' 

40 

45 

50 

• 

SHS-16 

B-BA A Aa A A A 
( B-7 B-6 B-S B-9 B-10 

.1/4 sw .1/4 NW .1/4 NW 1/4 S 27 T 29N R 12W 



BOREHOLE LOG (SOIL) 

Page _ 1 _ of _1 

SHE ID: OfFSlTE Cl AMT LOCATION ID: BORE 9 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION ( f t . 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.: H. HOHORCICH 
COMMENTS: HNU bkg = .04 ppm 

LOCATION DESCRIPTION: South of NH 64. East of County Road 5500. 100' East of Bore 5 

DEPTH LITH. 
R 
E 
C 

S RUN SAHPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C M # FROM TO I.D. TYPE 

uses VISUAL CLASSIFICATION 

0 Split Spoon 
4-6 

HNU 
bkg * 
.04 
ppm 

SM 0-10 Sand, mod yel brn 10YR 5/4, f gr, mod 
consolidated, poorly sorted, dry. 

5 

10 

15 

9-11 

14-16 

GC 

SM 

10- 11 Cobbly sand, d r i l l i n g hit cobbles at 10-11 
loose sand u/ 1" cobbles at 10, abundant qtz 
garins, med gr 5Y 6/4 dusky yel. 

11- 19.7 Sand. 
14.0-14.5 sand as above. 
14.5-16 finer gr sand, moist, mod consolidation, 

no stain or odor. 

20 

25 

19-21 

24-26 

bkg 

bkg 

SC 
19.5-19.7 sand, med gr. 
19.7-20.0 Clayey send, moist, mod consolidated. 
20-29.3 Sand, dusky yel 5Y 6/4 

mod-coarse gr, dry. 
unconsolidated, no stain. 

24.0-25 loose, mod yel brn 10YR 5/4, u/ cobbles 
at 25.0 

25.0-26 dusky yel 5Y 6/4, possible smelt to me? 

30 -' 
29-31 bkg 

SC 
29.0-29.3 med gr sand. 
29.3-29.6 Clayey SBnd 
29.6-31 Sand, med-eoarse gr 5Y 6/4. 

H,0 at 30.9' 
T.D. at 31' 

35 

40 

45 

50 

j 

• SHS-16 

B-8 A A *• A A A 
/ B-7 B-6 B-5 B-9 B-10 

1/4 SW 1/4 NW 1/4 . NW 1/4 S 27 T 29N R 12W 



BOREHOLE LOG (SOIL) 

Cty. Pd. 5470 
(Sage Street) 

A A A A 
B-5 B-9 B-10 B-11 

.1/4 SW 1/4 WW 1/4 WW 1/4 S 27 T 29W R_12W 

Page _1_ of _1 

SITE ID: OFFSITE GIAWT LOCATION ID: BORE 10 
SITE COORDIWATES ( f t . ) : 
N E 
GROUWD ELEVATIOW ( f t . MSL): 
STATE: WEU MEXICO COUNTY: SAW JUAW 
DRILLING METHOD: HOLLOW STEM AUGER 
DRILLING CONTR.: WESTERN TECH IWC. 
DATE STARTED: 08/15/90 DATE COMPLETED: 08/15/90 
FIELD REP.: M. MOHORCICH 
COMMEWTS: 100' East of Bore 9 

HNU •= .06 bkg 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500. on County Road 5470 

DEPTH LITH. 
R 
c 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. c 

C M # FROM TO I.D. TYPE 
uses VISUAL CLASSIFICATION 

0 

5 

Split Spoon 
4-6 

HNU 
bkg = 
.06 
ppm 

SM 

CL 
SM 

0-4.9 Sand 
4.0-4.5 very loose f gr grysh or 10YR 7/4. 
4.5-4.9 med gr sand nod consolidated, moist. 

4.9-5.4 Clayey sand, f gr. 
5.4-9.6 Sand 
5.4-6 mod yelsh brn 10YR 5/4. 

10 

15 

20 

25 

'//A 

V// 

•4 

9-11 

14-16 

19-21 

24-26 

bkg 

bkg 

bkg 

bkg 

CL 

SM 

CL 
SM 

GC 
SM 

CL 

9-9.6 f gr sand, dry. 
9.6-11 Clayey sand, moist. 10YR 4/2. mod 

consolidated. 
11-14.6 Sand, d r i l l i n g 12' cuttings came up darker, 

but s t i l l fast d r i l l i n g . 
14.0- 14.6 f gr sand. 
14.6-15.3 Clayey sand, moist, mod-well consolidated. 
15.3-19 Sand, med grain, loose 5Y 6/4 dusky yel, 

moist 
19.0 Cobblv SBnd 
19-20.1 Sand, unconsolidated, med to coarse gr 

abundant qtz, poorly sorted, moist. 
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 

pebbles. 
24.3-25.8 med gr, moist sand 5Y 6/4. 
25.8-26 clayey sand, moist. 

30 
29-31 bkg 

SM 

29-29.5 f gr clayey sand. H20 at 29.5' 
29.5-30 saturated clayey sand. 
30-31 Sand, med-coarse gr sand, saturated. 
T.D. at 31' 

35 

40 

45 

50 



BOREHOLE LOG (SOIL) 

Qty, Rd. 5470 

[ (Sage Street) 

k A A A 

SITE ID: OFFSITE GIANT LOCATION ID: 

Page 1 of 1 

BORE 11 

B-S B-9 B-10 B-11 

1/4 _SW_1/4 NM 1/4 NW 1/4 S 27 T 29N R 12W 

SITE COORDINATES ( f t . ) : 
N 
GROUND ELEVATION ( f t . 
STATE: NEW MEXICO 

MSL): 
COUNTY: SAN JUAN 

HOLLOW STEM AUGER DRILLING METHOD: 
DRILLING CONTR.:" 
DATE STARTED: 08/16/90 
FIELD REP.: H. MOHORCICH 

WESTERN TECH INC. 
DATE COMPLETED: 08/16/90 

COMMENTS: HNU bkg = .04 ppm 
Southwest corner of 5470 and County Road 5481 

LOCATION DESCRIPTION: South of NM 64. East of County Road 5500 

LITH. 
RUN 

FROM TO 

SAMPLE 

I.D. TYPE uses VISUAL CLASSIFICATION 

Split Spoon 
4-6 

9-11 

14-16 

19-21 

24-26 

29-31 

HNU 
bkg 
04 
ppm 

bkg 

bkg 

bkg 

bkg 

SM 

GL 

SM 

CL 

SM 

CL 

0-6' 
Sand 

split 4-6', unconsolidated, med-coarse gr, moist, 
abundant qtz, poorly sorted, dusky yel 5Y 6/4, 
w/ minor amount pebbles. 

6- 7 Cobbly sand, d r i l l i n g at 6 chattered w/ 
cobbles, small. 

7- 14 Sand 
split 9-10.0 empty. 
10-11 moist, sand as above. 

14.0-14.4 sand as above. 
14.4- 14.10 Clayey sand, med gr clayey sand, drk 

yel brn 10YR 4/2. 

15.0-24.5 Sand 

19-19.5 no sample. 
19.5-21 - mod-coarse, moist, loose 5Y 6/4. 

24-24.5' sand as above. 
24.5- 25 - Clayey sand, moist 
25-25.9 Sand. 5Y 6/4 loose, med gr, moist. 
25.9-29 Clay, moist, sandy clsy, H20 table is 

close. 
d r i l l i n g 26-29 wet clay 

H20 in sandy clay: H20 =27-29. 
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2.49' 

X 2' STAINLESS STEEL 

STEEL GUARD PIPE 

_ _ X 1 0 ' STAINLESS STEEL 

SCREEN ( _ _ _ SLDT> 

X 5' STAINLESS STEEL PIPE 

TOTAL DEPTH OF VELL 

BENTDNITE PLUG CPOVDER) 

TOTAL DEPTH OF BOREHOLE 

COMPLETION DIAGRAM SHS-1 



/ / X__ CONCRE 

J . . . 2* v *' 

X 2' STAINLESS STEEL 
LOCKING CAP 

__ X _5l CEMENT TILLED 
STEEL GUARD PIPE 

CONCRETE SLAB 

WOOD 

NEAT CEMENT SLURRY VITH 5X 
BENTDNITE 

__ X,g4' . PVC PIPE 

_ _ X_!_! STAINLESS STEEL 

PIPE 

BENTDNITE PLUG (POVDER) 

STAINLESS STEEL 
SCREEN <___ SLOT) 

STATIC VATER LEVEL 

1 0 - g 0 SAND 

BOTTOM DF SCREEN 

_ _ X .3' STAINLESS STEEL 
CAP 

1 0 - g 0 SAND 

TDTAL DEPTH DF VELL 

•TOTAL DEPTH DF BOREHOLE 

COMPLETION DIAGRAM SHS-2 



12' I.D. VATER TIGHT 
MONITOR VELL BOX 

2' STAtNLESS STEEL 
LOCKING CAP 

36.1' 

27' 

28' 

33' 

43' 

48' 

54' 

V" 1 

CONCRETE 

sNEAT CEMENT SLURRY VJTH 
^ 5'/. BENTDNITE 

2' x 33' PVC PIPE 

/ BENTDNITE PLUG 

TOP Dr SCREEN 

STATIC VATER LEVEL 

g ' x 1°' PVC SCREEN 
< .20 SLOT ) 

• BOTTOM Dr SCREEN 

g* X S.4' PVC PIPE 

'TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-3 



JLPJL 

29.6' 

33.1' 

_3__. 

Z2 

47' 

55' 

60' 

12* I.D. VATER TIGHT 
MONITOR VELL BOX 

2' STAINLESS STEEL 
LOCKING CAP 

V - 1 

/NEAT CEMENT SLURRY VITH 
5*/i BENTDNITE 

_5 

/.' X 33' PVC PIPE 

/ BENTDNITE PLUG 

CONCRETE 

TOP DF SCREEN 

STATIC VATER LEVEL 

e' X 10' PVC SCREEN 
< .20 SLOT > 

10/20 SAND 

BOTTOM DF SCREEN 

^ ______ X J _ _ _ PVC PIPE 

TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-4 



37.74' 

12' I.D. VATER TJGHT 
MONITOR VELL BOX 

4' STAINLESS STEEL 
LOCKING CAP 

-3.'_. 

37.6P.' 

46.0' 

33.33' 

53.33' 

/ NEAT CEMENT SLURRY VITH 
K 5X BENTONITE 

CONCRETE 

'4' X 32.12' PVC PIPE 

BENTDNITE PLUG 

.4' X 5' STAINLESS STEEL 
PIPE 

TOP DP SCREEN 

STATIC VATER LEVEL 

XJMfi'STAINLESS STEEL 
SCREEN < .20 SLOT > 

6/9 .SAND 

'BOTTOM Of SCREEN 

JL_ X _ _ _ STAINLESS STEEL 
PIPE 

'TOTAL DEPTH Or VELL 

' TOTAL DEPTH Dr BDREHDLE 

SUBGRADE COMPLETION DIAGRAM SHS-S 



37.73' 

26' 

£8.5' 

32.48' 

42.83' 

47.88' 

48.42' 

12' I.D. VATER TIGHT 
MONITOR VELL BOX 

4' STAINLESS STEEL 
LOCKING CAP 

k CONCRETE 

S 
/ NEAT CEMENT SLURRY VITH 

3X BENTONITE 

/ 4 * X 26.98' PVC PIPE 

BENTONITE PLUG 

•4* X 3' STAINLESS STEEL 
PIPE 

TOP DF SCREEN 

STATIC VATER LEVEL 

J L XlL_STAINLESS STEEL 
SCREEN ( .20 SLOT > 

BOTTOM OF SCREEN 

_ . X . g-56' STAINLESS STEEL 
PIPE 

TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-6 



12' I.D. WATER TIGHT 
MONITOR VELL BOX 

y NEAT CEMENT SLURRY VITH 
VI. BENTDNITE 

4' X 5' STAINLESS STEEL 
PIPE 

TOP DF SCREEN 

STATIC VATER LEVEL 

* ' XJL_1'STAINLESS STEEL 
SCREEN < .20 SLDT > 

SAND 

BDTTDH DF SCREEN 

X J _ _ STAINLESS STEEL 
PIPE 

TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-7 



12' I.D. VATER TIGHT 
MONITOR VELL BDX 

4' STAINLESS STEEL 
LOCKING CAP 

26' 

30.83' 

46.60' 

32.30' 

32.30' 

22 

CONCRETE 

.NEAT CEMENT SLURRY VITH 
5'/ BENTONITE 

'4* X 23' PVC PIPE 

/BENTDNITE PLUG 

^ V X 5 ' STAINLESS STEEL 
PIPE 

TOP DF SCREEN 

STATIC VATER LEVEL 

- i _ X _ _ _ _ STAINLESS STEEL 
SCREEN < .20 SLOT > 

SAND 

BOTTOM OF SCREEN 

IL, X _ _ 1 STAINLESS STEEL 
PIPE 

^ TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-8 



IE* ID. VATER TIGHT 
MONITOR VELL BOX 

86.5' 

87.5' 

34,46' 

_2 

44.46' 

>8'X 2' STAINLESS STEEL 
EXTENSION 

.NEAT CEMENT SLURRY VITH 
57. BENTDNITE 

•6' x 34.2' PVC PIPE 

BENTDNITE PLUG 

TDP DF SCREEN 

STATIC VATER LEVEL 

_ _ _ X ... 10'. PVC VIRE VDUND 
SCREEN <,02 SLOT) 

10/20 

• BOTTOM OF SCREEN 

6* x 5.48' PVC PIPE 

TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-9 



39.8' 

IE' I.D. VATER TIGHT 
MONITOR VELL BOX 

LOCKING CAP 

14.3' 

15.4' 

£6.5' 

27.6' 

31.66' 

_ _ 

22 

46.69' 

47.15' 

48.6' 

_2 

• * « 

CONCRETE 

NEAT CEMENT SLURRY VITH 
5V. BENTONITE 

• V X 31.16' PVC PIPE 

,BENTONITE PLUG 

FDRMAT1DN SAND 

/ BENTDNITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

4 ' y 15.03' PVC SCREEN 
< .02 SLOT ) 

10/20 SAND 

BDTTDM DF SCREEN 

4' y .46' PVC PIPE 

TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHDLE 

SUBGRADE COMPLETION DIAGRAM SHS-10 



12* I.D. VATER TIGHT 
MONITOR VELL BOX 

4* ALUMINUM 
LOCKING CAP 

11.41' 

13.0' 

g9.25' 

£9,75' 

30.58' 

_ _ _ 

22 

45.58' 

5146' 

55.0' 

• CONCRETE 

.NEAT CEMENT SLURRY VITH 
K 5'/. BENTONITE 

.4* X 31.16' PVC PIPE 

,BENTDNITE PLUG 

FORMATION SAND 

BENTONITE PLUG 

.TOP DF SCREEN 

STATIC VATER LEVEL 

A' y 15' PVC SCREEN 
( .02 SLDT > 

• FORMATION SAND 

BDTTDM OF SCREEN 

4 ' x 5,41' PVC PIPE 

^TDTAL DEPTH DF VELL 

TOTAL DEPTH OF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-11 



39.33' 

12* I.D. VATER TIGHT 

MDNITOR VELL BOX 

4* ALUMINUM 
LOCKING CAP 

22.33' 

24.66' 

25.83' 

, 31.5' 

40,0' 

46.5' 

52,83' 

55,0' 

• CONCRETE 

x NEAT CEMENT SLURRY VITH 
K 57. BENTONITE 

• 4 ' X 31.16' PVC PIPE 

__r 
FORMATION SAND 

BENTONITE PLUG 

. 10/20 SAND 

TOP OF SCREEN 

STATIC VATER LEVEL 

4* x 15.0' PVC SCREEN 
( .02 SLOT ) 

FORMATION SAND 

BOTTOM OF SCREEN 

4* X5.41' PVC PIPE 

TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHDLE 

SUBGRADE COMPLETION DIAGRAM SHS-12 



12* LD. VATER TIGHT 
MONITOR VELL BOX 

36.73' 

21.5' 

24.5' 

27' 

37.5' 

42' 

47.4' 

58' 

CONCRETE 

• NEAT CEMENT SLURRY VITH 
5V£ BENTONITE 

4" X 26.5' PVC PIPE 

1BENTDNITE PLUG 

•TOP DF SCREEN 

-10/20 SAND 

STATIC VATER LEVEL 

4* X _______ PVC SCREEN 
< .02 SLDT > 

FORMATION SAND 

BOTTOM OF SCREEN 

_____ X _____ PVC PIPE 

'TDTAL DEPTH OF VELL 

TOTAL DEPTH OF BDREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-13 



12' I.D. VATER TIGHT 
MONITOR VELL BOX 

LDCKING CAP 

35.10' 

CONCRETE 

NEAT CEMENT SLURRY VITH 
5Y. BENTONITE 

4" X 28.2' PVC PIPE 

FORMATION SAND 

BENTDNITE PLUG 

TOP OF SCREEN 

10/20 SAND 

STATIC VATER LEVEL 

4" v 20' p v c SCREEN 

< .02 SLDT > 

FORMATION SAND 

BOTTOM DF SCREEN 

_____ x _____ P I P E : 

TOTAL DEPTH OF VELL 

TOTAL DEPTH OF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-14 



12* LD. VATER TIGHT 
MONITOR WELL BOX 

NEAT CEMENT SLURRY VITH 
5V. BENTDNITE 

10/20 SAND 

STATIC VATER LEVEL 

£ _ x 15' p v c SCREEN 
( .02 SLOT ) 

BOTTOM OF SCREEN 

4" y 5.3' pvc PIPE 

v T O T A L DEPTH DF VELL 

TOTAL DEPTH OF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-15 



12' I.D. VATER TIGHT 
MONITOR VELL BOX 

LOCKING CAP 

CONCRETE 

NEAT CEMENT SLURRY VITH 
5*/. BENTONITE 

A" X 21.T PVC PIPE 

BENTONITE PLUG 

FORMATION SAND 

10/20 SAND 

STATIC VATER LEVEL 

A" Y 15' PVC SCREEN 
< .02 SLOT > 

BDTTDM DF SCREEN 

4" y 5.3' PVC PIPE 

TDTAL DEPTH DF VELL 

TOTAL DEPTH OF BOREHOLE 

SUBGRADE COMPLETION DIAGRAM SHS-16 



APPENDIX C 

Analytical Results of Sampling 



HALOGENATED 

AND 

AROMATIC 

VOLATILES 
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R A D I A N 
C O R P O R A T I O N Radian Work Order S0-06-151 

Analytical Report 
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I R A D I A N 
C O R P O R A T I O N 

Geoscience ConsuItants.ltd. 

Radian Work Order: S0-06-151 

Analytical Data Summary Page: 2 

Method:Halocarbons by EPA 601 (1) ^7 
List:Complete analyte l i s t C? 

Sample ID: 9006191515 9006191745 9006201410 9006201350 

Factor: 

Results in: 

Matrix: 

1 
ug/L 

01A 
water 

10 

ug/L 

02A 

water 

10 
ug/L 

03A 
water 

1 

ug/L 
04A 
water 

I 

| 

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- D i chIoropropane 
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 
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 

Det. Limit 
0.10 
0.50 
1.2 
0.12 
0.25 
0,52 
0.50 
0.10 
0.30 
0.20 
0.50 
0,32 
0.24 
0,50 
0.1B 
0.20 
0.20 
0.20 
0.10 
0.20 
0.34 
0.40 
0.15 
0.10 
0.20 
0,20 
0.20 
0.20 
0 20 

Result Det. Limit 

ND 1.0 

ND 5.0 
ND 12 

ND 1,2 

ND 2.5 

ND 5.2 
ND 5.0 

ND 1,0 
ND 3.0 

ND 2.0 
ND 5.0 

ND 3,2 
ND 2.4 

ND 5.0 
7.1 C 1,0 
ND 2,0 
39 CI 2.B 

ND 2.0 

ND 1.0 

ND 2,0 

ND 3.4 

ND 4.0 

ND 1,5 

1.2 CIS 1,0 

ND 2.0 

ND 2.0 

2.9 ca 2.0 

ND 2,0 , 

ND 2.0 

Result Det. Limit 

ND 1.0 

ND 5.0 
ND 12 

ND 1.2 
ND 2.5 
ND 5.2 

ND 5.0 
ND 1,0 

ND 3.0 

ND 2.0 

ND 5.0 

ND 3,2 
ND 2.4 

ND 5.0 
ND 1.0 
ND 2.0 
14 CI 2.0 

ND 2.0 
ND 1.0 

ND 2.0 

ND 3.4 

ND 4.0 

ND 1.5 
2.7 CIS 1,0 

ND 2.0 

ND 2.0 
3.0 ca 2.0 
ND 2,0 
ND 2 0 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.42 

Det 

xia 
0.35 ca 

ND 
ND 
ND 
ND 

Limit 

0.10 
0.50 
1.2 
0.12 
0 25 
0.52 

IIIIII 
Hill 
0.30 

lllll 
0.50 

0.32 
0.24 

0.50 
0.10 
0,20 
0.20 

0.20 

IIIII 
0.20 

0.34 

0.40 

0.15 

6.10 

Bill 
0.20 
0.20 
0.20 
0 20 

ND Not detected at specified detection l i m i t C Confirmed on second column or by GC/MS 

I Result differs from last report - see report narrative a Est. result less that 5 times detection limit 

X See definition in report narrative 

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



I R A D I A N 
C O R P O R A T I O N 

Geosc fence Consultants,Ltd. 

Radian Work Order: 50-06-151 

Analytical Data Summary 

Method:Halocarbons by EPA 601 (1) 

List:Complete analyte l i s t 

Sample ID: 9006191515 

factor: 
Results in: 

Matrix: 

1 

ug/L 

01A 

water 

\ 

9006191745 

10 

ug/L 

02A 

water 

4 
9006201410 

10 

ug/L 

03A 

water 

Page: 3 

u 
•9006201350::: 

1 

|ug/LV:\;;:\;f 
04A 

water 

Surrogate Recoverv(%) 
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 

I 
I 
I 
I 
I 

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



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-151 

Analytical Data Summary Page: 4 

I 
I 
I 
I 

L Method:Hatocarbons by EPA 601 (1) 

1 List:Complete anatyte l i s t 1/ 
j Sample ID: 9006201100 9006200945 DECON BLANK TRIP BLANK 

1 Factor: 10 1 1 1 
1 Results in: ug/L ug/L ug/L ug/L 

05A 06A 07A 08A 
I Matrix: water water water • water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1 Bromodichloromethane ND 1.0 ND a. 10 ND 0.10 ND 0.10 
T Bromoform ND 5,0 ND 0.50 ND 0,50 ND 0.50 
1 Bromomethane ND 12 ND 1.2,' ND 1.2 ND 1.2 
1 Carbon tetrachloride ND lllll ND 0,12 ND 0,12 ND 0.12 
1 Chlorobenzene ND 2.5 ND 0.25 0.59 xa 0.25 ND 0.25 

Chloroethane ND 5,2 ND 0.52 ND 0.52 ND 0 52 
| 2-Chloroethylvinyl ether ND 5.0 ND 0.50 ND 0.50 ND 0.50 
1 Chloroform ND 1.0 ND 0.10 ND 0,10 ND 0,10 
I Chloromethane ND 3.0 ND 0.3O ND 0.30 ND 0.30 
J Dibromochloromethane ND 2,0 ND 0.20 ND 0,20 ND lllll I 1,2-Dichlorobenzene ND 5.0 ND 0.50 ND 0.50 ND 0.50 
1 1,3-Dichlorobenzene ND 3.2 ND 0,32 ND 0.32 ND 0,32 

1,4-Dichlorobenzene ND 2.4 ND 0.24 ND 0.24 ND 0.24 
1,1-Dichloroethane ND 5,0 ND 0,50 ND 0.50 ND 0.50 
1,2-Dichloroethane ND 1,0 ND IMO ND 0.10 ND 0.10 
1,1-Dichloroethene ND 2,0 ND 0,20 ND 0.20 ND 0.20 
cis-1,2-Dichloroethene ND 2.0 ND 0.20 ND 0.20 ND 0.20 
trans-1,2-Dichloroethene ND 2.0 ND 0.20 ND 0.20 ND 0.20 
1,2-D i chloropropane ND 1.0 ND 0.10 ND 0.10 ND 0.10 
cis-1,3-Dichloropropene ND 2.0 ND 0,20 ND 0,20 ND 0.20 
trans-1,3-Dichloropropene ND 3.4 ND 0.34 ND 0.34 ND 0.34 

I Methylene chloride ND 6,0 ND 0.40 ND 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane ND 1.5 ND 0.15 ND 0.15 ND 0.15 
Tetrachloroethene 2.1 CIS 1.0 ND 0.10 ND 0,10 ND 0.10 
1,1,1-Trichloroethane ND 2.0 ND 0.20 0.44 xa 0.20 0.33 xa 0.20 
1,1,2-Trichloroethane ND 2.0 ND 0.20 ND 0.20 ND 0.20 
Trichloroethene ND 2.0 ND 0.20 ND 0.20 ND 0.20 
T r i chIorofIuoromethane ND lllll ND lllll ND 0.20 ND 0.20 
Vinyl chloride ND 2.0 ND 0.20 ND 0 20 ND 0.20 

ND Not detected at specified detection limit 
I Result differs from last report - see report narrative 
X See definition in report narrative 

C Confirmed on second column or by GC/MS 
a Est. result less that 5 times detection limit 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 5 

Geosc ience Consultants,Itd. 

Radian Work Order: SO-06-151 

Hethod: Halocarbons by EPA 601 <1) {r' 
List:Complete analyte l i s t 

Sample ID: 9006201100 

hO 
Bill 
9006200945 

DECON BLANK : TRIP BLANKS 

factor: 

Results in: 

Matrix: 

10 

ug/L 

05A 

water 

1 

ug/L 

06A 

water 

1 

ug/L 

07A 

water 

1 
ug/L 
0SA 
water 

Surrogate RecovervtiO 

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 

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



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,ltd. 

Radian Work Order: SO-06-151 

Analytical Data Summary Page: 6 

Hethod:Hatocarbons by EPA 601 <1) 

List:Complete analyte l i s t 

Sample ID: REAGENT BLANK REAGENT BLANK 

Factor: 

Results:in: 

Matrix: 

1 

ug/L 

09A 

water: 

1 

ug/L 

09B 

water 

Result Det. Limit Result Det. Li 
Bromodichloromethane ND 0.10 ND 0 10 
Bromoform ND o.so ND 0.50 
Bromomethane ND 1.2 ND 1.2 
Carbon tetrachloride ND 0.12 ND 0,12 
Chlorobenzene ND 0.25 ND 0.25 
Chloroethane ND 0,52 ' ND 0.52 
2-Chloroethylvinyl ether ND 0.50 ND 0.50 
Chloroform ND 0.10 ND 0.10 
Chloromethane ND 0.30 ND 0.30 
Dibromochloromethane ND 0,20 ND 0.20 
1,2-Dichlorobenzene ND 0.50 ND 0.50 
1,3-D i chIorobenzene ND 0.32 ND 0,32 
1,4-Dichlorobenzene ND 0.24 ND 0 24 
1,1-D i chIoroethane ND 0,50 ND 0.50 
1,2-Dichloroethane ND 0.10 ND D.10 
1,1-Dichloroethene ND 0.20 ND 0,20 
cis-1,2-Dichloroethene ND 0.20 ND 0 20 
trans-1,2-Dichloroethene ND 0,20 ND 0.20 
1,2-D i chIoropropane ND 0.10 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND 0,20 
t rans-1,3-D i chIoropropene ND 0.34 ND 0.34 
Methylene chloride ND 0,40 ND 0.40 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 
Tet rachIoroethene ND 0.10 ND 0 10 
1,1,1-Trichloroethane ND 0.20 ND 0.20 
1,1,2-Trichloroethane ND 0,20 ND 0,20 
Trichloroethene ND 0.20 ND 0,20 
Trichlorofluoromethane ND lllll ND 0,20 
Vinyl chloride ND 0.20 ND 0.20 

ND Not detected at specified detection limit 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 7 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-151 

I 
I 

Hethod:Halocarbons by EPA 601 (1) 
List:Complete analyte list 

Sample ID: REAGENT BLANK REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
09A 
water 

1 
ug/L 
09B 
water 

Surrogate Recovery(X) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

126 

Result Det. Limit 

127 

(1) fora detailed description of flags and technical: terms in this report refer to Appendix A in this report. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 8 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-151 

Hethod:Aromatics by EPA 602 (1) 
List:Complete anatyte list 

Sample ID: 

Factor: 
Results in: 

Hatrix: 

9006191515 

1 
ug/L 
01C 
water 

9006191745 

10 

ug/L 
02C 
water 

9006201410 

10 
ug/L 
03C 
water 

9006201350 

1 
ug/L 
04C 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0.20 ND 2.0 ND 2.0 ND 0.20 
Chlorobenzene ND 0,20 4.4 G3 2.0 ND 2.0 ND 0.20 
1,2-D i chIorobenzene ND 0.40 ND 4.0 ND 4.0 ND 0.40 
1,3-Dichlorobenzene ND 0.40 ND 4,0 ND 4,0 ND 0,40 
1,4-Dichlorobenzene ND 0 30 ND 3.0 ND 3.0 ND 0.30 
Ethylbenzene ND 0,20 57 C 2,0 ND 2.0 ND 0.20 
Toluene ND 0.20 ND 2.0 ND 2.0 ND IIIII Xylenes (total) ND 0.20 24 G 2,0 ND 2.0 ND 0.20 

Surrogate Recoverv(%) 

1-Bromo-4-fluorobenzene 102 98 102 98 
Control Limits: 40 to 140 

ND Not detected at spec if ied detection limit • 
3 Est, result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 
C Confirmed on second column or by GC/MS 

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



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-151 

Analytical Data Summary Page: 9 

Hethod:Aromatics by EPA 602 <1) 
List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

1/ 
9006201100 9006200945 

10 
ug/L 
OSC 
water 

1 
ug/L 
06C 
water 

DECON BLANK 

1 

ug/L 
07C 
water 

TRIP BLANK 

1 

ug/L 
08C 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1 Benzene 5.4 ca 2.0 ND 0.20 ND 0.20 ND 0.20 
^ Chlorobenzene 230 C 2.0 ND 0.20 ND 0.20 ND 0.20 
J 1,2-Dichlorobenzene ND 4.0 ND 0.40 ND 0.40 ND 0.40 
1 1,3-Dichlorobenzene ND 4.0 ND 0,40 ND 0.40 ND 0.40 
I 1,4-Dichlorobenzene ND 3.0 ND 0.30 ND 0.30 ND 0.30 

Ethylbenzene 78 G 2,0 ND 0.20 ND 0.20 ND 0.20 
| Toluene 19 C 2.0 ND 0.20 ND 0.20 ND 0.20 
I Xylenes (total) 730 C 2.0 ND 0,20 ND 0.20 ND 0 20 

J Surrogate Recoverv(%) 

1 1-Bromo-4-fluorobenzene 51 66 84 115 
\ Control Limits: 40 to 140 

C Confirmed on second column or by GC/MS 
ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 
G Indicates an estimated GC value due to interferences. 

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

I 
I 



I R A D I A N 
C O R P O R A T I O N 

Geoscience ConsuItants,Ltd. 
Radian Work Order; ; SO-06-151 

Analytical Data Summary Page: 10 

Method:Aromatics by EPA 602 (1) 
List:Complete anatyte list 

Sanple ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

ug/L 
10A 
water 

REAGENT BLANK 

1 

ug/L 
10B 
water 

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

Benzene ND 0.20 ND 0.20 

Chlorobenzene ND 0,20 ND 0.20 
1,2-Dichlorobenzene ND 0.40 ND 0.40 

1,3-Dichlorobenzene ND 0.40 ND 0,40 
1,4-Dichlorobenzene ND 0.30 ND 0.30 

Ethylbenzene ND 0,20 ND 0.20 
Toluene ND 0.20 ND 0.20 

Xylenes (total) ND 0.20 ND 0,20 

Surroqate Recovery(%) 
1-Bromo-4-fIuorobenzene 104 111 

Control Limits: 40 to 140 

1 
I 
I 
I 
I 
I 
I 
I 

ND Not detected at specified detection limit 

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



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian Work Order: SO-06-151 

Sample History Page:l1 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Sample Identifications and Dates / 

v\ V ^ 
9006191515 9006191745 9006201410 

06/19/90 
06/21/90 
water 

01 

06/19/90 
06/21/90 
water 
02 

06/20/90 
06/21/90 
water 
03 

9006201350 

06/20/90 
06/21/90 
water 
04 

9006201100 

06/20/90 
06/21/90 
water 
05 

1 
9006200945 

06/20/90 
06/21/90 
water 
06 

|Halocarbons by EPA 601 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

|romatics by EPA 602 

Prepared 

Analyzed 

Analyst 

File ID 

i
— Blank ID 

Instrument 

Report as 

1 
I 
1 
I 
I 
I 
I 
I 

06/26/90 

BSJ 

DB06266 

OB06261 

B 

received 

06/26/90 

BSJ 

EB06266 

RB06261 

B 

received 

07/03/90 
BSJ 

DB07034 
OB07031 
B 

received 

07/03/90 
BSJ 

EB07038 
RB07031 
B 

received 

07/03/90 
BSJ 

DB07039 
QB07031 
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 

DB07036 

OB07031 

B 

received 

07/03/90 
BSJ 

EB070311 

RB07031 
B 

received 

06/26/90 
BSJ 

DB062611 

QB06261 

B 
received 

06/26/90 
BSJ 
EB062611 
RB06261 

B 

received 



I R A D I A N 
C O R P O R A T I O N 

Geosc i ence ConsuItants,Ltd. 

Radian Work Order: SO-06-151 

Sample History Page:12 

Sample Identifications and Dates 

Sample ID DECON BLANK TRIP BLANK REAGENT BLANK REAGENT BLANK 

H Date Sampled 06/20/90 06/20/90 
• Date Received 06/21/90 06/21/90 06/21/90 06/21/90 

|||l||||x|ai|ix:||||| water water water 

07 08 09 

IHalocarbons by EPA 601 

L Prepared 

H Analyzed 06/26/90 06/26/90 06/26/90 

y Analyst BSJ BSJ BSJ 

I File ID DB062612 DB062613 QB06261 

R Blank ID QB06261 QB06261 
I Instrument B B B 

Report as received received received 
Halocarbons by EPA 601 
D Prepared 

J Analyzed 07/03/90 

1 Analyst BSJ 

H File ID OB07031 

f Blank ID 

1 Instrument B 

a Report as received 
•Aromatics by EPA 602 

Prepared 

• Analyzed 06/26/90 06/26/90 06/26/90 

II Analyst BSJ BSJ BSJ 

T File ID EB062612 EB062613 RB06261 

1 Blank ID RB06261 RB06261 
II Instrument B B B 

1 Report as received received received 
Aromatics by EPA 602 

R Prepared 

II Analyzed 07/03/90 

Analyst BSJ 

i File ID RB07031 

1 Blank ID 
Instrument B 

Report as 

1 
received 

I 
I 
I 
I 



• R A D I A N 
C O R P O R A T I O N 

I 
I 
I 

Appendix A 

_ Comments, Notes and Definitions 

I jl 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 



R A D I A N 
C O R P O R A T I O N 

Report Comments and Narrative Page: A-2 

Geoscience Consultants>Ltd.; 

Radian Work Order: SO-06-151 

General Comments 

I=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 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 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-3 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-151 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection li m i t . 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > lOng/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. 

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

I 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. 

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. 

X 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. 



R A D I A N 
C O R P O R A T I O N Motes and Definitions 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-151 

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 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 OC 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, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units - ug/L micrograms per liter (parts per billion);Uquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);liquids/water 
mg/kg milligrams per kilogram (parts per million);soils/solids 
% percent; usually used for percent recovery of OC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N Radian Work Order SO-06-154 RECEIVED AUG 2 9 1990 

Analytical Report 

08/16/90 

Geosc fence Consultants;Ltd; 

Geoscience Consultants, Ltd. 

500 Copper N.W. Ste 200 

Albuquerque, NM., 87102 

(505) 842-0595 

Sample Manager 

Customer Work Identification M & A Offsite COC#3333 
Purchase Order Number 456002 

Radian Analytical Services 

10395 Old Placervitle Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Contents: 
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3 

Analytical Data Summary 
Sample History 
Comments Summary 
Notes and Def i n i t ions 

Certified by: 

Previously Reported on 07/16/90. 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: $0-06-154 

Analytical Data Summary Page: 3 

Method:Haloearbons by EPA 601 (1) 
List:Comptete analyte list 1 1 1 ' Sample ID: 9006211545 9006211730 9006211130 REAGENT 'BLANK̂IA.-;;' 

1 Factor: 1 5000 2000 •V 1."/\" \': 

j Results in: ug/L ug/L ug/L ug/L 
01A 02A 03A 04A 

1 Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane 2.5 X 0.10 ND 500 ND imii ND lllll 

1 Bromoform ND 0.50 ND 2500 ND l l l l l i ND 0.50 
Bromomethane ND 1.2 ND 5900 ND IIIIII; ND 1.2 
Carbon tetrachloride ND 0.12 ND 600 ND l l l l l ND 0.12 
Chlorobenzene ND 0.25 ND 1300 ND IIIIII ND 0.25 
Chloroethane ND 0,52 ND 2600 ND l l l l l ND 0.52 

, 2-Chloroethylvinyl ether ND 0.50 ND 2500 ND l i i i l ND 0.50 
Chloroform ND 0.10 ND 500 ND l l l l ND 0.10 
Chloromethane ND 0.30 ND 1500 ND l l l l l! ND IIIIII 
Dibromochloromethane ND 0,20 ND 1000 ND l l l l ! ND 0.20 
1,2-Dichlorobenzene ND 0.50 ND 2500 ND Hill ND 0.50 
1,3-Dichlorobenzene ND 0.32 ND 1600 ND 640 ND 0.32 
1,4-Dichlorobenzene ND 0.24 ND 1200 ND 480 ND 0.24 

1,1-Dichloroethane 2.2 C3 0,50 ND 2500 ND 1000 ND 0.50 
1,2-Dichloroethane 5.2 C 0.10 ND 500 ND l l l l l ND 0.10 
1,1-Dichloroethene ND 0.20 ND 1000 ND ifi!!! ND 0.20 
cis-1,2-DichIoroethene 1.3 Gl 0.20 ND 1000 ND 400 ND 0.20 
trans-1,2-Dichloroethene ND 0,20 ND 1000 ND 400 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 508 ND 200 ND 0.10 

cis-1,3-Dichloropropene ND 0.20 ND 1000 ND 400 ND 0,20 
trans-1,3-Dichloropropene ND 0.34 ND 1700 ND 680 ND 0.34 

Methylene chloride ND 0.40 ND 2000 ND 800 ND 0.40 
1,1,2,2-Tetrachloroethane ND 0.15 ND 750 ND 300 ND 0.15 
Tetrachloroethene ND 0.10 ND 500 ND 200 ND 0.10 
1,1,1-Trichloroethane ND 0.20 ND 1000 ND 400 ND 0.20 

1,1,2-Trichloroethane ND 0,20 ND 1000 ND 400 ND lllll 
Trichloroethene 0.28 ca 0.20 3200 xa 1000 ND 400 ND 0.20 
T r i chIorofIuoromethane ND 0.20 ND 1000 ND 400 ND 0.20 
Vinyl chloride ND 0 20 ND 1000 ND 400 ND 0.20 I 

I 
I 

X See definition in report narrative 

C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences. 

ND Not detected at specified detection limit 

3 Est. result less that 5 times detection limit 

I Result differs from last report - see report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order; SO-06-154 

Analytical Data Summary Page: 4 

• Hethod:Halocarbons by EPA 601 <1) 
1 List:Complete analyte list 

Sample ID: 9006211545 9006211730 9006211130 REAGENT BLANK 

1 factor: 5000 2000 1 
1 Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
1 Matrix: water water water water 

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

' Surrogate Recovery(%) 

1-Bromo-4-fIuorobenzene 114 114 112 116 
[ Control Limits: 40 to 140 

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

I 
I 
1 
I 
I 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-154 

Analytical Data Summary Page: 5 

Hethod:Halocarbons by EPA 601 <1) 

List:Complete anatyte l i s t 
Sample ID: 

Factor: 

Results in: 

Matrix: 

REAGENT BLANK 

ug/L 
04B 

water 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 

D i bromochIoromethane 

1.2- Dichlorobenzene 

1.3- D i chIorobenzene 

1.4- Dichlorobenzene 
1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- D i chIoroethene 
cis-1,2-Dichloroethene 
trans-1,2-DichIoroethene 

1.2- DichIoropropane 
cis-1,3-Dichloropropene 

t rans-1,3-D i chIoropropene 
Methylene chloride 
1,1,2,2-TetrachIoroethane 
Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Det. Limit 
0.12 
0.50 
1.2 
0.12 
0.25 
0.52 
0.50 
0.10 
0.30 
0.20 
0.50 
0.32 
0.24 
0,50 
0.10 
0.20 
0.20 
0.20 
Q.1D 
0.20 
0.34 
0.40 
0.15 
0.10 
0.20 
0,20 
0.20 
0.20 
0.26 

ND Not detected at specified detection limit 

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

I 
I 



R A D I A N 
C O R P O R A T I O N 

Geosc fence Consultants,L td. 
Radian Work Order: SO-06-154 

Analytical Data Summary Page: 6 

Hethod:Halocarbons by EPA 601 (1) 
List:Comptete analyte list 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
04B 
water 

' Surrogate Recoverv(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

129 

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



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-154 

Analytical Data Summary Page: 7 

Hethod:Aromatics by EPA 602 (1) 
List:Complete analyte l i s t 

Sample ID: 
••I 
9006211545 9006211730 9006211130: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 

01C 
water 

5000 

ug/L 

02C 

water 

2000 

ug/L 

03C 

water 

1 

ug/L 

05A 

water 

Benzene 
Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- D i chIorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recovery(%) 

1 -Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

80 C 0.20 

4.0 C 0.20 
ND 0.40 
ND 0.40 
ND 0.30 
140 C 0.20 

1.1 G 0.20 
27 C 0.20 

95 

Result Det. Limit 

ND 1000 

ND 1000 

ND 2000 

ND 2000 
ND 1500 
ND 1000 
ND 1000 
3600 G3 1000 

105 

Result Det. Limit 

2400 C 400 

1800 G3 400 

ND 800 

ND 800 
ND 600 
13000 C 400 
1100 G3 400 
79000 G 400 

72 

Result Det. Limit 

ND 0.20 

ND 0.20 

ND Bi l l 
ND Bi l l 
ND IIIIII 
ND llllll 
ND I i i i ! 
ND 0.20 

110 

I 
1 

C Confirmed on second column or by GC/MS 
G Indicates an estimated GC value due to interferences: 

ND Not detected at specified detection limit 

3 Est. result less that 5 times detection limit 

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



R A D I A N 
C O R P O R A T I O N 
C O R P O R A T I O N 

11 ... 
Radian Work Order: SO-06-154 

II 

Analytical Data Summary Page-

p Matrix 

9006211130 

06 

water 

Sample Identificatic >ns 

Ifercury by SU7470 
l Mercury 

Result Det. Limit 

ND mg/L 0.0002 

H ND Not detected at specified detection limit 

I <1) For a detailed description of flags and technical terms in this report refer to the glossary. 

•1: ... 

8 

1 
I 
1 
1 
I 
I 



R A D I A N 
C O R P O R A T I O N 

Geosc ience Consu11ants,L td. 
Radian Work Order: SO-06-154 

Analytical Data Summary Page:9 

Sample Identifications: 
Method/Analyte 

Matrix 

REAGENT BLANK 

07 

water 

1 
•jercury by SW7470 
| Mercury 

Result Det. Limit 

ND mg/L 0.0002 

I 
I 
I 
1 
1 
I 
I 

ND Not detected at specified detection limit 

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



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,1td. 

Radian Work Order: SO-06-154 

Sample History Page:10 

Sample ID 

Date Sampled 
Date Received 
Matrix 

I 
jMetals by SW6010 
J_ Prepared 
H Analyzed 
™ Analyst 

File ID 
Blank ID 
Instrument 
Report as 

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

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

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

|Hercury by SW7470 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 

^ Instrument 
B Report as 

I 

Sample Identifications and Dates 

9006211545 9006211730 9006211130 REAGENT BLANK REAGENT BLANK 9006211130 

06/21/90 
06/23/90 
water 

01 

06/21/90 
06/23/90 
water 
02 

06/21/90 
06/23/90 
water 
03 

06/23/90 

water 
04 

06/23/90 

water 
05 

07/05/90 
MG 

DB07054 
QB07051 
B 

received 

07/06/90 
MG 

EB07069 
RB07061 
B 

received 

07/06/90 
MG 
DB07064 
OB07061 
B 

received 

07/06/90 
MG 

EB07067 
RB07061 
B 

received 

07/06/90 
MG 

DB07065 
QB07061 
B 

received 

07/06/90 
MG 

EB07068 
RB07061 
B 

received 

07/05/90 
MG 

QB07051 

B 

received 

07/06/90 
MG 

QB07061 

B 

received 

07/06/90 
MG 

RB07061 

B 

received 

06/21/90 
06/23/90 
water 
06 

07/09/90 

07/10/90 

GE 

S00615406A 

S00700009 

JA 

received 

06/27/90 

06/27/90 

MD 

S00615406A 

S00600027 

PE503 

recei ved 



1 
ft 

R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-154 

Sample History Page:11 

1 Sample Identifications and Dates 

m 
Sample ID 

REAGENT BLANK 

H Date Sampled 
Date Received 06/23/90 
Matrix water 

| 
07 

•p 
1 Metals by SU6010 M Prepared 07/09/90 
11 Analyzed 07/10/90 
r Analyst GE 
L File ID S00700009 
H Blank ID 
P* Instrument JA 
1 Report as received 
Mercury by SW7470 -
BJ Prepared 06/27/90 

Analyzed 06/27/90 
M Analyst MD 

fl] File ID S00600027 
T Blank ID 
1 Instrument PE503 
B Report as received 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments. Notes and Definitions 



R A D I A N 
C O R P O R A T I O N Report Comments and N a r r a t i v e Page: A-2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-154 

General Comments 

I = 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 BT 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 
TOLUENE 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. 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions 

Geoscience Consu11ants,Ltd. 
Radian Work Order: SO-06-154 

Page: A-3 

9 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. 

C 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. 

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

I 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. 

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. 

X 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. 



I 
I 

R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants;Ltd. 
Radi an Work Order: SO-06-154 

Notes and Definitions Page: A-4 

I 
1 
I 
g 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. The analysis 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 
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, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units - ug/L micrograms per liter (parts per billion);tiquids/water 
ug/ka micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per million);tiquids/water 
mg/kg milligrams per kilogram (parts per million);soils/solids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N Radian Work Order S0-06-165 

Analytical Report 

08/17/90 
RECEIVED AUG 2 9 1990 

Geoscience Consultants,Ltd. 

Geoscience Consultants, Ltd. 

500 Copper N.W. Ste 200 

Albuquerque, NM., 87102 

(505) 842-0595 

xSi^le.^anage'fs 

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

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Certified by: 

Previously Reported on 07/16/90. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165. 

Analytical Data Summary Page: 2 

Method:Metals by EPA 200.7 (1) 

List:EP Toxicity analyte l i s t 

.i'Samptêipl?:::? 

Factor: 
Results in: 

Matrix: 

9006231245 

1.00 
mg/L 
06A 
water 

9006231430 

1.00 
mg/L 
07A 

viiater/™ 

REAGENT BLANK 

1.00 
mg/L 
08A 
water 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

SiIver 

Result Det. Limit 

ND 0,053 
0.083 i i i i i i 
ND 6.0040 

ND nnn 
0.046 3 0 042 
ND |$1§| 
ND 0 0070 

Result Det. Limit 
ND 0.053 
0.36 0.0020 
ND 0.0040 
0.025 a 0.0070 
ND 0.042 
ND 0.075 
ND 0.0070 

Result Det. Limit 
ND 0 053 

ND miii 
ND §11111 
ND 0 0070 
ND 0.042 
ND 0.075 
ND 0.0070 

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

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



1 R A D I A N 
C O R P O R A T I O N 

i3eoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Analyt ical Data Summary Page: 3 

I Method:Halocarbons by EPA 601 (1) 

1 List:Complete analyte l i s t 
w Sample ID: 9006231400 9006231245 9006231430 REAGENT BLANK 

10 II I 2 „ 
BLANK 

1 Factor: 10 100 10 1 
1 Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
• . Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
I Bromodichloromethane ND 1.0 ND 10 ND 1.0 ND Hill 
' Bromoform ND IIIIII ND 50 ND 5.0 ND iiiiiii 

Bromomethane ND 12 ND 120 ND 12 ND 11:111! Carbon tetrachloride ND 1.2 ND 12 ND 1,2 ND mi l 
Chlorobenzene ND 2.5 ND 25 ND 2.5 ND oj25|| 
Chloroethane ND 5,2 ND 52 ND 5.2 ND 0.52:11 

| 2-Chloroethylvinyl ether ND 5.0 ND 50 ND 5.0 ND 0,50|| 
1 Chloroform 4.3 ca 1.0 ND 10 5.6 C 1,0 ND 0::iO;:Sf 
T Chloromethane ND 3.0 ND 30 ND 3.0 ND Ppl 
1 Dibromochloromethane ND 2.0 ND 20 ND 2.0 ND lllll 1 1,2-Dichlorobenzene ND 5.0 ND 50 ND 5.0 ND iiiiii 
' 1,3-Dichlorobenzene ND 3.2 ND 32 ND 3.2 ND l i t ! ! 

1,4-Dichlorobenzene ND 2.4 ND 24 ND 2.4 ND Iiiiiii: 
| 1,1-Dichloroethane ND 5,0 ND 50 ND 5.0 ND IIIIII 1 1,2-Dichloroethane ND 1.0 ND 10 ND 1.0 ND 111!! 

1,1-Dichloroethene ND 2.0 ND 20 ND 2.0 ND IIIIII i cis-1,2-Dichloroethene ND 2.0 22 cia 20 10 C 2.0 ND lllll: I trans-1,2-DichIoroethene ND 2.0 ND 20 ND 2.0 ND llllf 
1,2-Dichloropropane ND 1.0 ND 10 ND 1.0 ND IIIII 
cis-1,3-Dichloropropene ND 2.0 ND 20 ND 2.0 ND 0.20 

| trans-1,3-Dichloropropene ND 3.4 • ND 34 ND 3.4 ND Pill | Methylene chloride ND 4.0 ND 40 ND 4.0 ND lllll 1,1,2,2-Tetrachloroethane 5.5 cia 1.5 ND 15 ND 1.5 ND IIIIII I Tetrachloroethene ND I 1.0 ND 10 3.1 cia 1.0 ND 0.10 
J 1,1,1-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
I 1,1,2-Trichloroethane ND 2.0 ND 20 ND 2.0 ND W$r 
J Trichloroethene ND 2.0 ND 20 2.0 ca 2.0 ND 0.20 

Trichlorofluoromethane ND 2.0 ND 20 ND 2.0 ND C.20 
* Vinyl chloride ND 2.0 ND 20 ND 2.0 ND 0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 
a Est. result less that 5 times detection limit I Result differs from last report - see report narrative 

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

I 
I 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page: 4 

Method:Halocarbons by EPA 601 (1) 

List:Complete analyte l i s t 

Sample ID: 9006231400 

Factor: 

Results in: 

Matrix: 

10 

ug/L 

01A 

water 

9006231245 

100 

ug/L 

02A 

water 

9006231430 

10 

ug/L 

03A 

water 

REAGENT BLANK 

1 

ug/L 

04A 

water 

I 
I 
I 
I 
I 

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

Surrogate Recoverv(%) 
1 -Bromo-4-f luorobemene 104 103 108 129 
Control Limits: 40 to 140 

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



I R A D I A N 
C O R P O R A T I O N 

Geosc5ence Consu11ants,L t d. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page: 5 

| Hethod:Aromatics by EPA 602 (1) 

1 List:Comptete analyte l i s t 
[ Sample ID: 9006231400 9006231245 9006231430 REAGENT BLANK 

1 Factor: 10 100 10 1 
f Results in: ug/L ug/L ug/L ug/L 

:;|;|oi:c.i. : 02C 03C 05A 
I Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1 Benzene ND 2.0 800 C 20 ND 2.0 ND IIIIII 
T Chlorobenzene 3.0 xa 2.0 ND 20 ND 2.0 ND 0.20 
1 1,2-Dichlorobenzene ND 4.0 ND 40 ND 4.0 ND l l l l l 
1 1,3-Dichlorobenzene ND 4.0 ND 40 ND l l l l l ND lllll! 
1 1,4-Dichlorobenzene ND 3.0 ND 30 ND 3.0 ND i i i i 

Ethylbenzene 69 C 2,0 1100 C 20 ND 2.0 ND 111!! 
1 Toluene 3.2 G3 2.0 ND 20 ND 2.0 ND IIIII 
| Xylenes (total) 150 G 2.0 5100 C 20 ND 2.0 ND iiiiiii 
J Surrogate Recoverv(%) 

I 1-Bromo-4-f luorobenzene 90 102 100 110 
f Control Limits: 40 to 140 

I .ND Not detected at specified detection limit X See definition in report narrative 
1 a Est. result less that 5 times detection 1 imit C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences. 

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

I 
1 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian work Order: SO-06-165 

Analytical Data Summary Page:6 

Sample Identif icat i ons 
Method/Analyte 

Matrix 

9006231245 

06 

water 

I rcury by SW7470 Mercury 

Result 

ND 

Det. Limit 

mg/L 0.0002 + 

ND Not detected at specified detection limit 

(1) For a detai led description of flags and technical terms in this report refeij to the glossary. 

1 
I 
1 
1 
1 
I 



f 
R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,!^. 
Radian Work Order: SO-06-165 

0 

Analytical Data Summary Page:7 

Method/Analyte; 

Matrix 

9006231430 

07 

water 

Sample Identifications 

REAGENT BLANK 

08 

water 

fcrcury by SW7470 
I Mercury 

Result Det. Limit 

ND mg/L 0.0002 

Result Det. Limit 

ND mg/L 0.0002 

H :(JD Not detected at specified detection limit 

IT (1) For a detailed description of flags and technical terms in this report refer to the glossary. 

I I 

1 
I 
I 
1 
1 
1 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Sample History Page:8 

1 Sample Identifications and Dates 

Sample ID 9006231400 9006231245 9006231430 REAGENT BLANK REAGENT BLANK 9006231245 

B Date Sampled 06/23/90 06/23/90 06/23/90 06/23/90 
m Date Received 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90 

Matrix water water water water water water 
01 02 03 04 05 06 

Metals by EPA 200.7 

_ Prepared 07/06/90 
I I Analyzed 07/09/90 

Analyst GE 
File ID S00616506A 

H Blank ID S00700006 
1 Instrument JA 

Report as received 
•alocarbons by EPA 601 

II Prepared 

Analyzed 07/06/90 07/06/90 07/06/90 07/06/90 
_ Analyst MG MG MG MG 
It File ID DB070615 DB070616 DB070617 QB07061 
• Blank ID QB07061 QB07061 QB07061 

Instrument B B B B 
II Report as received received received received 
Ifromatics by EPA 602 

Prepared 

• Analyzed 07/06/90 07/06/90 07/06/90 07/06/90 
1 Analyst MG MG MG MG 

File ID EB070618 EB070619 EB070620 RB07061 
Blank ID 

• 
RB07061 RB07061 RB07061 

1 Instrument B B B B 
1 Report as received received received received 
Mercury by SW7470 

1 Prepared 06/27/90 
1 Analyzed 06/27/90 

Analyst MD 
L File ID S00616506A 
1 Blank ID S00600027 
r Instrument PE503 
1 Report as recei ved 

I 
I 
I 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Sample History Page:9 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Sample Ident ifications and Dates 

9006231430 REAGENT BLANK 

06/23/90 
06/26/90 
water 

07 

06/26/90 

water 

08 

Metals by EPA 200.7 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

ercury by SW7470 

Prepared 
Analyzed 

I Analyst 
File ID 
Blank ID 
Instrument 
Report as 

07/06/90 

07/09/90 

GE 

S00616507A 

S00700006 

JA 

received 

06/27/90 
06/27/90 
MD 

S00616507A 
S00600027 
PE503 
received 

07/06/90 
07/09/90 
GE 

S00700006 

JA 

received 

06/27/90 

06/27/90 

MD 

S00600027 

PE503 
received 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments. Notes and Definitions 



R A D I A N 
C O R P O R A T I O N Report Comments and Narrative Page: A-2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

General Comments 

HIGH SODIUM IN FRACTION 06A MAY CAUSE SOME MATRIX INTERFERENCE 

1 = 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. 

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. 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-3 

Geoscience ConsuI1ants,Ltd. 

Radian Work Order: SO-06-165 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

C 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. 

G ALL ORGANIC GC METHODS EXCEPT CLP 

Indicates an estimated GC value due to interferences. 

I 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. 

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. 

X 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. 
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R A D I A N 
C O R P O R A T I O N Radian Work Order S0-08-222 

Analytical Report 

10/09/90 

RECEIVED OCT , 0 m 

Geoscience Consultants,Ltd. 

Geoscience Consultants, Ltd. 
500 Copper N.W. Ste 200 
Albuquerque, NM., 87102 
(505) 842-0595 
Sample Manager 

Customer Work Identification M&A Offsite,COC #3501 
Purchase Order Number 456002 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: RRMAY 

rtified b v : ^ ^ , 7 ? 2 ^ W 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: S0-08-222 

Analytical Data Summary Page: 2 

I Hethod:Halocarbons by SU8010 (1) 

1 List:8010 l i s t with tot. 1.2DCE \ll3 

j Sample ID: 9008221106 SH-

l S-16 

1 Factor: 1 

Results in: ug/L 

01A 
I Matrix: water 

9008221400 SH­
S-15 

l l l l p i i s 
ug/L 
02A 
water 

l l l i i i S 
iPf?oo^ 

S-14 
10 
ug/L 
03A 

•: water • 

I i 
9008231030 SH­
S-13 
1 
ug/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1 Benzyl chloride ND 10 ND 10 ND 100 ND 10 
] Bromobenzene ND 5,0 ND 5.0 ND lllll ND 5.0 
1 Bromodichloromethane ND 0.10 ND 0.10 ND 1.0 ND 0.10 

Bromoform ND 0.50 ND 0.50 ND 5.0 ND 0.50 
Bromomethane ND 1.2 ND 1.2 ND 12 ND l l l l !! 
Carbon tetrachloride ND 0,12 ND 0.12 ND 1.2 ND 0.12 
Chlorobenzene ND 0.25 ND 0,25 ND 2.5 ND 0 25 
Chloroethane ND 0.52 ND 0.52 ND 5.2 ND 0,52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 5.0 ND IIIIII: Chloroform 0.17 ya 0.10 ND 0.10 ND lllllll ND 0.10 
1-Chlorohexane ND 5.0 ND 5.0 ND 50 ND 5.0 
bis-Chloroisopropylether ND 10 ND lllll ND 100 ND lllll Chloromethane ND 0.30 ND 0.30 ND 3.0 = ND 0.30 
Chlorotoluene (total) ND 25 ND i i i i ND 250 ND 25 
Dibromochloromethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Dibromomethane ND 5.0 ND 5,0 ND 50 ND 5.0 
1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 5.0 ND 0.50 
1,3-Dichlorobenzene ND 0.32 ND 0.32 ND 3.2 ND 0.32 
1,4-Dichlorobenzene ND 0.24 ND 0.24 ND 2.4 ND 0.24 
1,1-Dichloroethane ND 0.50 ND 0.50 ND 5.0 0.53 xa 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 1.0 11 C 0.10 
1,2-Dichloroethene (total) 0.34 Y3 0.20 ND 0.20 ND 2.0 o.28 ca 0.20 
1,1-Dichloroethene ND 0.20 ND 0.20 2.0 xa 2.0 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0,10 ND 1.0 ND lllll? cis-1,3-Dichloropropene ND 0.20 ND 0.20 ND 2.0 ND 0.20 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 ND 3.4 ND 0 34 
Methylene chloride ND 0.40 ND D.40 ND 4.0 ND 0.40 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 ND 50 ND lllll 1,1,2,2-Tetrachloroethane ND lllll ND IIIIII ND 1.5 ND l l l i i 
Tetrachloroethene ND 0,10 o.40 xa i l l ! 4.6 xa 1.0 0.34 xa oJPII 

1 
1 
1 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 
C 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 technical terms in this report refer to Appendix A in this report. 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants/Ltd. 

Radian work Order: SO-08-222 

Analytical Data Summary Page: 3 

Method:Halocarbons by SU8010 (1) 

List:8010 l i s t with tot. 1.2DCE 

Sample ID: 

Factor: 

Results in: 

Matrix: 

ll 5 

9008221106 SH­

S-16 

1 

ug/L 

01A 

water 

9008221400 SH­

S-15 

1 

ug/L 

02A 

water 

9008221915 SH-

S-K 

10 

ug/L 

03A 

water 

9008231030 SH­
S-13 

: ' i ' ' 

ug/L 
04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1,1,1-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Trichloroethene ND 0.2D ND 0.20 ND 2.0 0.26 xa oliill 
Trichlorofluoromethane ND 0.20 ND 0,20 ND 2.0 ND 0.20 
1,2,3-Trichloropropane ND 5.0 ND 5.0 ND 50 ND 5.0 
Vinyl chloride ND 0.20 ND 0.20 ND 2.0 ND llllll 
Surroqate Recovery(%) 

1 -Bromo-4-fIuorobenzene 126 135 131 135 

Control Limits: 40 to 140 

I 
I 

I 
I 
I 

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

X See definition in report narrative 

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



1 R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 4 

Hethod:Hatocarbons by SW8010 (1) 

List:8010 l i s t with tot. 1.2DCE 
Sample ID: 

Factor: 

Results in: 

Hatrix: 

REAGENT BLANK 

1 

ug/L 

05A 

water 

REAGENT BLANK 

1 

ug/L 

water 

Result Det. Limit Result Det. Lin 
Benzyl chloride ND 10 ND 10. 
Bromobenzene ND 5.0 ND 5.0 
Bromodichloromethane ND 0.10 ND 0.10 
Bromoform ND 0.50 ND 0 50 
Bromomethane ND 1.2 ND 1.2 
Carbon tetrachloride ND 0.12 ND llll Chlorobenzene ND 0.25 ND 0.25 
Chloroethane ND 0.52 ND 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 
Chloroform ND 0.10 ND 0.10 
1-Chlorohexane ND 5.0 ND 5.0 
bis-Chloroisopropylether ND 10 ND 10 
Chloromethane ND 0.30 ND 0.30 
Chlorotoluene (total) ND 25 ND i l l 
Dibromochloromethane ND 0.20 ND 0 20 
Dibromomethane ND 5.0 ND 5,0 
1,2-Dichlorobenzene ND 0.50 ' ND 0 50 
1,3-Dichlorobenzene ND 0.32 ND 0.32 
1,4-Dichlorobenzene ND 0.24 ND 0 24 
1,1-Dichloroethane ND 0.50 ND 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 
1,2-Dichloroethene (total) ND 0.20 ND 0.20 
1,1-Dichloroethene ND 0.20 ND 0.20 
1,2-D i chloropropane ND 0.10 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND 0.20 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 
Hethylene chloride ND 0.40 ND 0.40 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 
Tetrachloroethene ND 0.10 ND 0 10 

ND Not detected at specified detection limit 

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

I 
I 



D R A D I A N 
C O R P O R A T I O N 

Geoscience CDHSU11ants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 5 

Hethod:Halocarbons by SW8010 (1) 

List:8010 l i s t with tot. 1,2DCE 

Sample ID: 

factor: 

Results in: 

Matrix: 

REAGENT BLANK 

| I ! ! ! ! ! ! ! ! ! I K K § 

ug/L 

05A 

water 

REAGENT BLANK 

1 

ug/L 

05B 

water 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1.2.3- Trichloropropane 

Vinyl chloride 

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

250 0 

Det. Limit 

0.20 

0,20 

0.20 

0.20 

5.0 

0,20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

143 Q 

Det. Limit 

0.20 

0,20 

0.20 

0.20 

5.0 

0,20 

ND Not detected at specified detection limit Q Outside control limits 

<1) for a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

1 
I 
I 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,L td. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 6 

Method:Aromatics by SW8020 (1) 

ii List:Complete analyte list 

Sample ID: 

Factor: 

Results in: 

Matrix: 

l it! 
9088221106 SH­
S-16 
1 

ug/L 

06A 

water 

::i:::;.:i-.i:-'i 

9008221400 SH­
S-15' ;ip;p 
.1 

ug/L 
07A 

water 

m'--
9008221915 SH­
S-14 
10 
ug/L 
08A 
water 

9008231030 SH­
S-13 

1 : 

ug/L 
09A 
water 

I 
I 
I 
I 
I 
I 
I 
I 

Benzene 
Chlorobenzene-
1.2- Dichlorobenzene 

1.3- D i chIorobenzene 

1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

96 

Det Limit 

0.20 

0,20 

0.40 

0.40 . 

0.30 

0.20 

0.20 

0.20 

Result 

ND 

ND 

ND 

ND 

0.38 xa 
0.24 ca 

0.33 ca 
0.97 ca 

Det. Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

0.2O|| 

0.20 

0.201 

97 

Result 
11 C 

ND 
ND 
ND 
140 X 
77 C 
31 C 

260 C 

Det. Limit 

2.0 

2.0 

4.0 

4.0 

3.0 

2.0 

2.0 

_ 2.0 

77 

Resu 

ND 

ND 

ND 

ND 

ND 

ND 

0.79 ca 
ND 

99 

Det. Limit 

i l l ! 
l l l l l 
I I I I I I 

Iflllli 
0.30 

0 20 
l i i i l 
l l l l 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 
X See definition in report narrative 

C Confirmed on second column or by GC/MS 

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



1 R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 7 

Method:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

factor: 

Results in: 

Matrix: 

REAGENT BLANK 

1 

ug/L 

10A 

water 

REAGENT BLANK 

1 

ug/L 

10B 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0.20 ND 0.20 
Chlorobenzene ND 0.2O ND 0.20 

1,2-Dichlorobenzene ND 0.40 ND 0.40 

1,3-Dichlorobenzene ND 0.40 ND 0.4O 
1,4-Dichlorobenzene ND 0.30 ND 0.30 
Ethylbenzene ND 0.20 ND 0.20 

Toluene ND 0.20 ND 0.20 
Xylenes (total) ND 0.20 ND 0.20 

Surroqate Recoverv(%) 
1-Bromo-4-fluorobenzene 96 98 

Control Limits: 40 to 140 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N 

fc 
Geosc ience Consu11ants,L td. 

Radian Work Order: SO-08-222 

Sample History Page:8 

Sample Identifications and Dates 

• 
Sample ID 

9008221106 SH- 9008221400 SH- 9008221915 SH- 9008231030 SH REAGENT BLANK 9088221106 SH­
S-16 S-15 S-14 S-13 S-16 

I I Date Sampled 08/22/90 08/22/90 08/22/90 08/23/90 08/22/90 
p Date Received 08/24/90 08/24/90 08/24/90 08/24/90 08/24/90 08/24/90 

Illiilllll?!!^ water water water water water 
01 02 03 04 05 06 .'• 

Halocarbons by SU8010 

• Prepared 

I I Analyzed 09/04/90 09/05/90 09/05/90 09/05/90 09/04/90 
| Analyst WKW WXU WKW WKW UKW 
1 File ID DB09044 DB09056 DB09054 DB09055 QB09041 
| Blank ID QB09041 QB09051 QB09051 QB09051 
P Instrument B B B B B 

Report as received received received received received 
Rialocarbons by SW8010 

y Prepared 
Analyzed 09/05/90 

L Analyst WKW 
II File ID QB09051 
T Blank ID 

I Instrument B 
If Report as received 
•Vromatics by SU8020 

Prepared 

H Analyzed 09/04/90 
V Analyst WKU 
T File ID EB09044 
1 Blank ID RB09041 
H Instrument B 
T Report as received 

t 
I 
I 
I 
I 
I 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-08-222 

Sample History Page:9 

Sample Identifications and Dates 

Sample ID 9008221400 SH- 9008221915 SH- 9008231030 SĤ  REAGENT BLANK 

S-15 S-14 S-13 

I I Date Sampled 08/22/90 08/22/90 08/23/90 

^ Date Received 08/24/90 08/24/90 08/24/90 08/24/90 

Matrix water water water water : ; . 

07 08 09 10 

Aromatics by SU8020 

H Prepared 

H Analyzed 09/05/90 09/05/90 09/05/90 09/04/90 

P Analyst UKU UKW UKU UKU 

1 File ID EB09056 EB09054 EB09055 RB09041 

l l Blank ID RB09051 RB09051 RB09051 

P Instrument B B B B 

Report as received received received received 

•romatics by SW8020 
V Prepared 

1 Analyzed 09/05/90 

L. Analyst UKU 

1 File ID RB09051 

• Blank ID 
Instrument B 

I 
received 

I 
I 
I 
I 
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R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments. Motes and Definitions 



R A D I A N 
C O R P O R A T I O N Report Comments and Narrative Page: A-1 

Geoscience Consultants,Ltd. 
Radi an Work Order: SO-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. 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

C 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. 

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. 

Q 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 OC spike, and 

surrogate recoveries; and to RPDCrelative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 

X 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. 

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



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-3 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis 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 

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 wi l l 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 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bi l l ion);liquids/water 

ug/kg 

ug/M3 

mg/L 

mg/kg 

% 
uS/cm 

mL/hr 
NTU 

CU 

micrograms per kilogram (parts per b i l l i o n ) ; soiIs/solids 

micrograms per cubic meter; air samples 

mi Ui grams per Liter (parts per mi 11 ion); liquids/water 

milligrams per kilogram (parts per million);soils/solids 

percent; usually used for percent recovery of OC standards 

conductance unit; microSiemans/centimeter 

m i l l i l i t e r s per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 
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I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Analytical Data Summary Page:19 

Hethod/Analyte 

Matrix 

Sample Identifications , V 

8912111150 

01 

water 

8912111255 

02 

water 

8912111520 

03 

water 

8912121000 

OA 

water 

6912121410 

05 

water 

Hi Iver by ICPES 

r Silver 
[Arsenic by GF - SU846 

<0.010 mg/L <0.010 mg/L <0.010 mg/L <0.010 mg/L <0.010 mg/L 

H Arsenic 0.048 mg/L 0.061 mg/L 0.030 mg/L 0.0048 * mg/L 0.024 mg/L 
||ariun by ICPES 

mg/L mg/L 

Barium 0.75 mg/L 1.2 mg/L 0.22 mg/L 0.40 mg/L 0.24 mg/L 
Lfadmium by ICPES 

mg/L mg/L 

II Cadmium 

Tthromium by ICPES 
<0.0050 mg/L <0.0050 mg/L <0.0050 mg/L <0.0050 mg/L <0.0050 mg/L 

1 Chromium 0.11 mg/L 0.074 mg/L 0.037 * mg/L <0.010 mg/L <0.010 mg/L 
llercury by cold vapor 

mg/L <0.010 mg/L <0.010 mg/L 

I I Mercury 

Lead by GF - SU846 
<0.0002 mg/L <0.0002 mg/L <0.0002 mg/L <0.0002 mg/L <0.0002 mg/L 

• Lead 0.046 mg/L 0.082 mg/L 3.10 mg/L 0.0045 * mg/L 0.030 mg/L 
Belenium by GF - SU846 

mg/L mg/L 

| Selenium 0.020 mg/L 0.0024 * mg/L <0.0020 mg/L <0.0020 mg/L <0.0020 mg/L mg/L 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. 

I 
I 



B R A D I A N 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Analytical Data Summary Page:20 

Sample Identifications 
Metre od/Analyte 

Matrix 

METHOD BLANK 

19 

water 

Reagent blank 

22 

ilver by ICPES 
Silver 

[Arsenic by GF - SW846 
Arsenic 

arium by ICPES 

Barium 
admium by ICPES 

Cadmium 
|Chromium by ICPES -

Chromium 
sreury by cold vapor 

Mercury 
|Lead by GF - SU846 

Lead 

flenium by GF - SU846 
Selenium 

i 
i 
i 

<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 A D I A N 
Sample History 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Page:22 

Sample ID 

Sample Identifications and Dates 

8912111150 8912111255 8912111520 8912121000 891212U10 8912121145E 

Date Sampled 

Date Received 

Matrix 

12/11/89 
12/14/89 
water 

01 

12/11/89 
12/14/89 
water 
02 

12/11/89 
12/14/89 
water 
03 

12/12/89 
12/14/89 
water 
04 

12/12/89 
12/14/89 
water 
05 

12/12/89 
12/14/89 

06 

|SiIver by ICPES 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

rsenic by GF - SW846 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

arium by ICPES 

Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

|Cadmium by ICPES 

Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

hromium by ICPES 

Prepared 
Analyzed 
Analyst 
File ID 
Blank 10 
Instrument 
Report as 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/28/89 
MXZ 

3030N 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/18/89 
DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/29/89 
RAA 

3030N 
received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 

12/18/89 

DES • 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/28/89 
MXZ 

3030N 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/18/89 
DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/28/89 
MXZ 

3030N 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/18/89 
DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/28/89 
MXZ 

3030N 

received 

12/18/89 

12/18/89 

DES 

received 

12/18/89 
12/18/89 
DES 

received 

12/18/89 

12/18/89 

DES 

received 

I 



B R A D I A N 
Sample History 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Page:23 

Sample Identifications and Dates 

Sample ID 8912111150 8912111255 8912111520 8912121000 8912121410 8912121145E 

H Date Sampled 12/11/89 12/11/89 12/11/89 12/12/89 12/12/89 12/12/89 

H Date Received 12/14/89 12/14/89 12/14/89 12/14/89 12/14/89 12/14/89 
Matrix water water water water water 

01 02 03 04 05 06 

Mercury by cold vapor 

Prepared 12/22/89 12/22/89 12/22/89 12/22/89 12/22/89 
H Analyzed 12/22/89 12/22/89 12/22/89 12/22/89 12/22/89 
• Analyst MZ MZ MZ MZ MZ 

File ID 
• I Blank lb 
HJ Instrument 
1 Report as received received received received received 
Lead by GF - SW846 

H Prepared 12/18/89 12/18/89 12/18/89 12/18/89 12/18/89 
^ Analyzed 12/19/89 12/19/89 12/19/89 12/19/89 12/19/89 

Analyst MXZ MXZ MXZ MXZ MXZ 
H File ID 
H Blank ID 

Instrument 3030N 3030N 3030N 3030N 3030N 
M Report as received received received received received 
Bfienium by GF - SU846 

| Prepared 01/18/89 12/18/89 12/18/89 12/18/89 12/18/89 
1 Analyzed 12/20/89 12/21/89 12/20/89 12/20/89 12/20/89 
H Analyst MXZ MXZ MXZ MXZ MXZ 
P File ID 

Blank ID 

• j Instrument 3030N 3030Z 3030N 3030M 3030 
H Report as received received received received received 
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BAMftN 
4fenr Refining c'ompe'rty ' 

Analytical Data Summery 

Katrf* -
• 01 

watar 

Silver by SW6010 
Silver 

Aluminum by SW6010 
Aluminum 

Arsenic by SW7060 
Arsenic 

Barium by 6W6010 
Barium 

Boron by SU6010 
Boron 

Cobalt by 8W6010 
Cobalt 

Chromium by SW6010 
chromium 

c . ^ r by 8U6010 
Copper 

Iron by SW6010 
Iron 

Manganese by 8W6010 
Manganese 

Molybdenum by SW6010 
Molybdenum 

Nickel by SW6010 
Nickel 

Lead by $W7421 
Lead 

Selenium by SW7740 
Selenium 

Zinc by SU6010 
Zinc 

. Sempi* JdentifJC«l6ns 
:.::..-t. :':-.••:••,•.! :: [<•-.•! !••:•••: ; : 

r ^ : . : : , \ ' v v - ' : • ; ' - ' v - ( f j < • • 
900406123$ 

02 
hater 

Result 

ND 

45 

£>et. Limit 

ND 

0.93 

0.053 

Qj)94 

mg/L 

. me/l. 

mg/L 

, mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NO mg/L 

0-047 B mg/L 

0-027 mg/L 

"0 mg/L 

mstimm 

Result 

ND 

110 

Det. Limit 

mg/L 0,0070 

ND 

£J2_ 

fi2_ 

5.3 

H i i i 

l i H l 
f lH t 

0.31 

0.16 

0.67 

SOO 

5.7 

mm 
mm 

NO 

0.19 

0.099 

NO 

0.82 

_ mg/L 

mg/L 

_ mg/L 

_ HIB/L 

_ mg/L 
« 

. mg/L 

. mg/L 

. mg/L 

. mg/L 

mg/L 

. mg/L 

mg/L 

mg/L 

mg/L 

0 045 

(600*0 

iooift 

flwOU ' 

0,0021) 

0.0080 

0*O0J& 

REACENT BLANK 

03 
water 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

ms/L m n 
mg/L i f l U 

mg/L 

mg/L 

mg/L 

mg/L 

0.006 8 mg/L 

ND 

ND 

ND 

ND 

mg/L 

mg/L 

«9/L 

mg/L 

i£oo6£:i 

0.'*OB7DV 

l i i i l 
l l l l l 

O'.OOBD; 

ND 

H6 «ot detected .t ipteriffd detection limit 
mg/L illofoli 

6 E«t. result l«« that 5 time's detection UmYt 

Page 
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ttlant R*f Jnins W«p»ny t 

AedJln Work OYdirf 80-04*094 

Analytical Dete Summery Page:) 

Hettied/A ÎY** 1 

:J:'fi* W !|y !-'.! v !; 1 ;|! • _('.:!| !;':•*:,!•! 't W !_ ! W M ! !! !!_!!'' I;*! W 1;! !_>!' ! 'j 

;••!!•:••:;!!.:!'!! !i •!••::•;! :i-:t i .-::<: :•!%•:.•:!• i+i-Mv 

REAGENT BLANK , 

J('i:!t^!*;;;+::*!:-!'«!wV !.-!':!!./!;'!..!.;-!-'!'' i: • + ;,.••.';(»: 

04 • 
' Witer 

Sample identifIcstic 

Arsente by SW70A0 
Arsenic 

Lead by SW74Z1 
Lead 

Selenium by SU7740 
Selenium 

Result Det. Limit 

mfi mm 
"D mg/L I « 

ND mg/L 11111 

J/ 1*1* >VS 

NO Ndt detected at specified detection limit 
!-: , ! i ' i ' i ' : ' ; ; v ; , . , i , " ! " ! " ! " ' ' ' ' V ' " ' ' : ' * 1 ''" * ''" ; 1 ' 1 

"•! : t •! ft. • •• • . • : .T-i't •!;•!''I'/IVI !•!''•'',: :i-!::;.•!>•!*•!:•• !•''.• 
i i. i . :: . . ;. ', .<.....•.,• ...•..!. .M. . . ( . > . . . . . • • 

•• 0 ) For • detailed description of flags and technical terms In this report refer to the glossary. 

I 
I 
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I «»*nt Keflniny Company 

L ^ i * Vork Crtkrt tt'04-094 

Sampla History 

•lampU' ID 

fista iampiM 

Received 

SfIvar by jUpQIO 

Prepared 
Analyzed 
Analyst 
Mle )o 
Blank ID 
Instrument 
Report as 

Aluminum by SW6G10 

Prepared 
Analysed 
Analyst 
Mle ID 
Blank (0 
instrument 
Report as 

Arsenic by 81/7060 

Prepared 
Anelyted 
Analyst 
File ID 
Blank ID 
Instrument 
Report es 

Barium by $U6QT0 

Prepared 

Anelyted 
Analyst 
Mle 10 
Blank ID 
Instrument 
Report as 

Boron by SW6010 

Prepared 
Analyzed 
Anelyst 
Mle ID 
Blank ID 
Instrument 
Report as 

S«fl* identifications and Dates 

REAGENT BLANK REAGENT 
WW06112S 

W/06790 
M/0P/f0 
Water"' 

Of 

9004061235 

^ 3 
04/04/00 
O4/OO/O0 
vater > 
« >, . 

04/09/90 
04/10/90 
0E 

S0040P401A 
S00400D09 
JA 
received 

04/09/90 
04/10/90 
GE 

S00409401A 
800400009 
JA 

received 

04/09/90 
04/16/90 
PR 
S00409401S 
$00400009 
13030 
received 

04/09/90 
04/10/90 
CE 

S00409401A 
$00400009 
JA 

received 

04/09/90 
04/10/90 
GE 

S00409401A 
S004D0009 
JA 
received 

04/09/90 
04/10/90 
GE 

S00409402A 
S00400009 
JA 
received 

04/09/90 
04/10/90 
CE 

S00409402A 
800400009 
JA 
racefved 

04/09/90 
04/16/90 
PR 
S00409402B 
$00400009 
Z3030 
received 

04/09/90 
04/10/90 
SE 
S00409402A 
$00400009 
JA 
received 

04/09/90 
04/10/90 
0E 

8004O94D2A 
800400009 
JA 
received 

04/09/90 
tfater' 
03 

04/09/90 
04/10/90 
6E 

S0D400009 

JA 

received 

04/09/90 
04/10/90 
GE 

S00400009 

JA 
received 

04/09/90 
04/10/90 
GE 

800400009 

JA 
received 

04/09/90 
04/10/90 
GE 

800400009 

JA 

received 

04/09/90 
*«er 
04 

04/09/90 
04/16/90 
PR 
800400009 

23030 
received 



g 

i 
i 
i 
i 
i 

[ . ^Un'worlt Order: ri'M-DM 

Sample History 

, <»»pi* ID 
!̂:':;̂;-: V:i f V '•t

t':''.\';(!;', 
t>«te Sampled 
o»r« Received 

SiielKriilitSŜ  

Cobalt by 8W601D 

Prepared 
Analyzed 
Analyst 
File ID 
Blank |p 
Instrument 
Report as 

Chromium by SW6010 

Prepared 
Analyzed 
Analyst 
Mle ID 
Blenk [0 
Instrument 
Report as 

Copper by $W6010 

Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Raport as 

[Iron by SW6010 

Analyzed 
Analyst 
Mle ID 
Blank ID 
Instrument 
Report as 

BnBinese by 8*4010 

Prepared 
Analyzed 
Analyst 
Mle 10 
Blank ID 

[•BK- Instrument 
• Report as 

. *««pU tdenttfleatlons and Dates ' 

ST?-: £T ' *»/-

04/09/90 
04/10/90 
GE 

S00409401A 
S00400009 
JA 

received 

04/09/90 
04/10/90 
0E 
S00409401A 
S00400009 
JA 
received 

04/09/90 
04/10/90 
GE 

S00409401A 
S00400009 
JA 
received 

04/09/90 
04/10/90 
06 

S00409401A 
800400009 
JA 

received 

04/09/90 
04/10/90 
OE 

S00409401A 
$00400009 
JA 

received 

04/09/90 04/09/90 
04/10/90 04/10/90 
GE CE 
800409402A 600400009 
S00400009 
JA JA 
received racefved 

04/09/90 04/09/90 
04/10/90 04/10/90 
GE GE 
800409402* S00400009 
S00400009 
JA JA 
received j received 

04/09/90 
04/10/90 
GE 

800409402A 
800400009 
JA 

received 

04/09/90 
04/12/90 
GE 

S0O4096O2A 
600400009 
JA 
received 

04/09/90 
04/10/90 
0E 

8DO409402A 
800400009 
JA 
received 

04/09/90 
04/10/90 
GE 

600400009 

JA 
received 

04/09/90 
04/10/90 
CE 

600400009 

JA 
received 

04/09/90 
04/10/90 
GE 

800400009 

JA 
received 

I 
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Sample History Psgeio 
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vl-.' •!.•'!•.;>!•.': l;!.:j;:!:l:il:!iI^:4!!>!iVil:

,

|!;
,

i:;il!;'*; _!;•;!; |! 
Sampie identifications and Batas 

:I>;rjij-s"rr'.'st* il*i::!:|!;";:!:(!j<!|!;^;^iiif!'l;'i;
!y!';|':!|! 

#y Sample io \ | 1 u 

;X:kKv<;S:::î  
:: }:V'!i : ̂ ''ii'-: v:•• •-'-i.:• i :"i r:*x 
vtu-.t; -u •'.',';!'iV!::v.',!,:i-;•"••••M ••'•f-'t,' 

Pate sai-plê l 

9004061125, 

v ̂  k ' 
w/oi/vo; 

ril-* i'it uv.\ 'I'.v,';:'l!';[v.!i'̂ .,;;,i.i'''' 

- "\ 900406123$ * 

, 04/04/90 ' 

' REAGENT BLANK AEAGEHT BLANK 

Oat* Received ' ,/ v4/0p/*6\ 04/09/90 04/09/90 

. rtatH* > :l:llialil||l:il I i i i i i i i i i water 

' - 1 r i 
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Molybdenum by SW6010 
Prepared 04/09/90 04/09/90 04/09/90 
Analyzed 04/10/90 04/10/90 04/10/90 
Analyst CE CE GE 
File ID $00409401A S00409402A 800400009 
Blank ID S00400009 800400009 
instrument JA JA JA 
Report as received received received 

Nickel by 8V6010 
Prepared 04/09/90 04/09/90 04/09/90 
Analyzed 04/10/90 04/10/90 04/10/90 
Analyst OE GE GE 
File ID 800409401A 800409402A $00400009 
Blank ID 600400009 $00400009 
Instrument JA JA JA 
Report as received received received 

Lead by SW7421 
Prepared 04/09/90 04/09/90 04/09/90 
Analyzed 04/16/90 04/16/90 04/16/90 
Analyst LB L8 PR 
File ID S00409401B 8004094028 S00400009 
Blank ID 800400009 800400009 
Instrument Z3030 Z3030 Z3030 
Report as received received received 

Selenium by SU7740 
Prepared 04/09/90 04/09/90 04/09/90 
Analyzed 04/17/90 04/17/90 04/17/90 
Analyst PR PR PR 
File ID 600409401B 6004094028 S00400009 
Blank ID 800400009 800400009 
Instrument Z3030 23030 Z3030 
Report as received received received 

zinc by SW6010 
Prepared 04/09/90 04/09/90 04/09/90 
Analyzed 04/10/90 04/10/90 04/10/90 
Analyst CE GE GE 
File ID S00409401A 800409402A 800400009 
Blenk ID S00400009 S00400009 

I ... Instrument JA JA JA 
Report as received received received 
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R A D I A N 
e O R f» O R m T I O N 

Radian Work Order SO-01-085 

Analytical Report 
01/23/90 

Geo Science 

Geo Science 
500 Copper N.W. ste 200 
Albuquerque, UM., 87102 (Fax) 
<505> 842-0595 
Sample Manager 

Customer Work Identification MSA, C-of-C*1 3316 
Purchase Order Number 348-006 

Contents: 

1 Analytical Data Summary 
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3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 



I R A D I A N 

Geo Science 

Radian Work Orderi SO-01-085 

Analytical Data Summary Page: 2 

Method:Hetals by SU6010 (1) 
Lisf.Priority pollutants list *̂  

Sample ID: 90010O1S21 9001091421 
8 

900110H30 
6 

9001101647 

Factor: 
Results in; 

Matrix: 

1.00 
mg/L 
01A 
water 

1.00 
mg/L 
02A 
water 

1.00 
mg/L 
03A 
water 

1.00 
mg/L 
04A 
water. 

Antimony 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Silver 
Zinc 

Result 
0.045 
0.003 « 
ND 
0.024 * 
0.075 
0.16 
ND 
0.12 

Det. Umit 
_ 0.034 , 

0,0010 
0.0041 

o.ooi 
0.0060 
0.015J 
o.ootti 
0.0020 

Result Det. Limit 
0.067 « 0,034 
0.016 
0.005 
0.20 
0.19 
0.24 
ND 
0.75 

0.0010 
D.0040 
0,0070 
0,0060 
0.015 
D.0070 
0,0020 

Result Det. Limit 
0.059 * 0.034 
0.007 
ND 
0.042 
0.12 
0.26 
ND 
0.24 

0.0010 
0.0040 
0,00?0 
0.0060 
0.015 
0.0070 
0 0020 

Result Det. Limit 
0.045 
ND 
ND 
0.009 
0.036 
0.13 
ND 
0.20 

D.034 
0 0010 
0.0040 
0.0070 
0.0060 
0.015 
0 0070 
0 0020 

I 
I 
1 
I 

* Est. result less than 5 times detection limit ND Not detected at specified detection limit 

(1) for a detailed description of flags and technical terms in this report refer to Appendix A ih this report. 



R A D I A N 

Geo Science 

Radian Work Order; SO-01-085 

Analytical Data Summary Page: 3 

Method:Hetats by SU6010 (1) 
Lisf.Priority pollutants list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

4& 
9001110750 

1.00 
mg/L 
05A 
water 

REAGENT BLANK 

1.00 
mg/L 
06A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
I Antimony 0.066 * 0.034' ND 0.D34 

Beryllium 0.012 0,0010 ND b.oow 
Cadmium 0.009 * 0.0040 ND P.0040 

I Chromium 0.067 0.0070 HD o.ooro 
I Copper 0.26 0.0060 ND 6.0060 

Nickel 0.36 0.0J5 ND 0.015 
1 Siiver 0.035 0.0070 ND D.0070 
| Zinc 0.40 0.0020 ND 0.0020 

I 
I 
I 
I 
I 
I 
I 
I 
I 

* Est. result less than 5 times detection limit ND Not detected at specified detection limit 

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



1 R A D I A N 
C O R P O R A T I O N 

Geo Science 
Radian Work Orders SO-01-065 

Analytical Data Summary 
Page 

Method/Analyte 

Matrix 

9001091521 

01 
water 

Sample Identifications 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
9001091421 

iii^^^Bii^iiiP''''''''''"'' 
water 

IIIIIIIIII 
9001101430 

03 
Water 

frsenie by SU7060 
Arsenic 

|Mercury by SW7470 
Mercury 

|ead by SW7421 
Lead 

jeI enium by SU7740 
Selenium 

[Thallium by SU7841 
Thallium 

Result Det. Limit 

ND mg/L 6.0040 

ND mg/L 0.0002 

0-028 mg/L 0.0030 

ND mg/L CiiODSQS 

_ND mg/L 0.0050 

Result Det. Limit 

ND mg/L 0.020 

ND mg/L 0.0002 

0-058 mg/L 0.0030 

ND mg/L 0.0050 

ND mg/L 0.0050 

Result 

ND 

ND 

0.039 

ND 

ND 

ND Not detected at specified detection limit 

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

1 
1 
1 
1 

Det. Limit 

mg/L 0.012 

mg/L 

mg/L 

mg/L 

mg/L 

0.0002 

0.0030 

0.0050 

0.0050 



I R A D I A N 
C O R P O R A T I O N 

1 Geo Science Radian Work Order: SO-01-085 

Analytical Data Summary Page:5 

Method/Analyte 

Matrix 

9001101647 

04 
water 

Sample Identifications 

9001110750 REAGENT BLANK 

05 

water 
06 

Water 

[-senic by SW7060 
Arsenic 

|Mercury by SW7470 
Mercury 

[•ad by SW7421 
Lead 

Dp I en ium by SW7740 

Selenium 
hallium by SU7841 

Thallium 

Result Det. Limit 

ND mg/L 0.0040 

ND mg/L 0.0002 

0.006 * mg/L 0.003D 

ND mg/L 0.0050 

ND mg/L 0.005D 

Result Det. Limit 

ND mg/L 0.020 

0.0004 * mg/L 0.0002 

0.089 mg/L 0.0060: 

0.009 » mg/L 0.0050 

ND mg/L 0.0050 

Result Det. Limit 

ND mg/L 0.0040 

ND mg/L 0.0002 

ND mg/L 0.0030 

ND mg/L 0.0050 

ND mg/L 0.0050 

NO Not detected at specified detection limit * Est. result less than 5 times detection limit 

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

I 
I 
I 



1 RADIAN 

r Geo Science 

Radien Work Order: S0-01-08S 

Sample History 
Page:6 

I 
I 

Sample ID 

Date Sampled 

Date Received: 

Matrix 

1 etals by SU6010 

•

Prepared 
Analyzed 
Analyst 
File ID 

I Blank ID 
Instrument 
Report as 

Ajsenic by SU7060 
H Prepared 

Analyzed 
Analyst 

I t File ID 
I I Blank ID 

Instrument 

I Report as 
rcury by SW7470 

Prepared 

K Analyzed 
Analyst 

File ID 

Blank ID 

I Instrument 

Report as 
Lead by SU7421 

§ Prepared 

Analyzed 

Analyst 

I
File ID 
Blank ID 

Instrument 

Report as 

II en ium by SU7740 

Prepared 

Analyzed 

•

Analyst 
File ID 

Blank ID 

I
Instrument 

Report es 

Sampte Identifications and Dates 

9001091521 9001091421 9001101430 

01/09/90 

01/12/90 

water 

01 

01/09/90 
01/12/90 
water 
02 

01/10/90 
01/12/90 
water 
03 

9001101647 

01/10/90 
01/12/90 
water 
04 

9001110750; 

01/11/90 
01/12/90 
water 
05 

: REAGENT BLANK 

01/12/90 

water 
06 

01/15/90 
01/16/90 
GE 

S00108501 
S00100015 
JA 

received 

01/16/90 
01/18/90 
LS 

S001085-01A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/16/90 
MD 

S001085-01A 
S001085-06AB 
PE503 
received 

01/16/90 
01/17/90 
LS 

S001085-01A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/19/90 
LS 

S001085-01A 

S001085-06AB 

Z3030 

received 

01/15/90 
01/16/90 
GE 

S00108502 
S00100015 
JA 
received 

01/16/90 

01/18/90 

LS 

S001085-02A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/16/90 
MD 

S001085-02A 
S001085-06AB 
PE503 
received 

01/16/90 
01/17/90 
LS 

S001085-02A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/19/90 
LS 

S001085-02A 

S001085-06AB 

Z3030 

received 

01/15/90 
01/16/90 
GE 

S00108503 
S00100015 
JA 
received 

01/16/90 

01/18/90 

LS 

S001085-03A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/16/90 
MO 

S001085-03A 
S001085-06AB 
PE503 
received 

01/16/90 
01/17/90 
LS 

S001085-03A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/19/90 
LS 

S001085-03A 

S001085-06AB 

Z3030 

received 

01/15/90 
01/16/90 
GE 

S00108504 
S00100015 
JA 

received 

01/16/90 

01/17/90 

LS 

S001085-04A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/16/90 
MD 

S001085-0AA 

S001085-06AB 

PE503 

received 

01/16/90 
01/17/90 
LS 

S001085-04A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/19/90 
LS 

S001085-04A 

S001085-06AB 

Z3030 

received 

01/15/90 
01/16/90 
GE 

S00108505 
S00100015 
JA 
received 

01/16/90 
01/18/90 
LS 

SOO1085-05A 
SOO1085-06AB 
Z3030 
received 

01/16/90 
01/16/90 
MD 

S001085-05A 

S001085-06AB 

PE503 

received 

01/16/90 
01/17/90 
LS 

S001085-05A 

S001085-06AB 

Z3030 

received 

01/16/90 
01/19/90 
LS 

S001085-05A 

S001085-06AB 

Z3030 

received 

01/15/90 
01/16/90 
GE 

S00108506 

JA 

received 

01/16/90 

01/18/90 

LS 

S001085-06AB 

Z3030 

received 

01/16/90 
01/16/90 
MD 

S001085-06AB 

PE503 

received 

01/16/90 
01/17/90 
LS 

S001085-06AB 

Z3030 

received 

01/16/90 
01/19/90 
LS 

S001085-06AB 

Z3030 

received 

I 



R A D I A N 
Sample History Page:7 

Geo Science 
Radian Work Order: SO-01-085 

Sample ID 

Date Sampled 
Date Received; 
Matrix 

Sample Identifications and Dates 

9001091521 9001091421 9001101*30 

01/09/90 
01/12/90 
water 

01 

01/09/90 
01/12/90 
water 
02 

01/10/90 
01/12/90 
water 
03 

9001101647 

01/10/90 
01/12/90 • 
water 
04 

9001110750 

01/11/90 
01/12/90 
water 
05 

REAGENT BLANK 

01/12/90 
water 
06 

pallium by SU7841 
Prepared 

I I Analyzed 
I I Analyst 

File ID 

I Blank ID 
Instrument 

Report as 

01/16/90 
01/18/90 
LS 
S001085-01A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/18/90 
LS 
S001085-02A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/18/90 
LS 
S001085-03A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/18/90 
LS 
SO01085-04A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/18/90 
LS 
S001085-05A 
S001085-06AB 
Z3030 
received 

01/16/90 
01/18/90 
LS 
S001085-06AB 

Z3030 
received 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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R A D I A N 
C O R P O R A T I O N 

Append)x A 

Coronents, Motes snd Definitions 



R A D I A N 
C O R P O R A T I O N 

Geo Science 
Radian Work Order: SO-Ol-085 

General Comments 

Page 

I 
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I 
I 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-2 
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Geo Science 
Radian Work Order: S0-01-08S 

This flag indicates that a spike is an analytical 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. 

Host 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 C 

flag indicates that the analyte has been confirmed by analysis on a 

second column. 

This flag identifies a l l 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 analytes, and a 

second with the sample diluted so that high concentration analyte(s) 

f a l l 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 i f one or more 
compounds have a response greater than f u l l scale, the sample or 
extract is diluted and re-analyzed. 

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 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 sample quantitation limit. 

NA This analyte was not analyzed. 

NC Applies to RPD and spike recovery results. The relative percent differ 

ence (RPD) and spike recovery are not calculated when a result value 

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. 



R A D I A N 
Notes and Definitions 

Geo Science 
Radian Work Order: SO-01-085 

ND This flag (or < ) is used to denote analytes which are not detected 
et or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

NR This analyte was not requested by the client. 

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

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

P Host 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 P 
flag indicates that the analyte has been confirmed previously. This 
flag is applicable to analyses of samples arising from a regular 
sampling program as a specific sample source; for example, a quarterly 
well monitoring program. v 

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

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

S This flag indicates that a specific result from a metals analysis has 
been obtained using the Hethod 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 column 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 was performed but the 
analyte was not confirmed and is likely a false positive. 

* The asterisk(*) is used to fUg 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. 
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Notes and Definitions Page: A-4 

Geo Science 
Radian Work Order: S0-01-O85 
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TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. The analysis 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 
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 vatues at the 99X confidence level. 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 OC 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 a factor of 100. 

Matrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units - Ug/L micrograms per liter (parts per biIt ion);liquids/water 
ug/Kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per Cubic meter; air samples 
mg/L milligrams per liter (parts per milUon);liquids/water 
mg/Kg milligrams per kilogram (parts per (nil I ion);soi Is/sol ids 
X percent; usually used for percent recovery of OC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity Unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

I 
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R A D I A N 
C O U P O M A T I O M 

Geoscience Consultants,Ltd. 

Rattan Work Order: SO-06-154 

4 

Analyt ical Data Summary Page: 2 

IjthodiMetals by SW6010 (1) 
™List:Ep Toxicity list 
Sample ID: 

Qctor: 
Results in: 

1 trix: 

9006211130:: 

1 00 
mg/L 
06A 
water 

REAGENT BLANK 

1.00 
mg/L 
07A 
water 

rsenic 
Barium 

tdmium 
rom ium 

Lead 
Selenium 
li Iver 

Result Det 
ND 
0.080 
ND 
0.016 a 
0.27 
ND 
ND 

Limit 
0 053 
0.0020 
0 0040 
0,0070 
0,042 
0 075 
0.0070 

Result Det. Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.053 
0.0020 
0.0040 
0.0070 
0.042 
0.075 
0.0070 

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

l l ) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 

Geoscience Consultants,Itd. 
Radian Work Order: S0-06-154 

Analytical Data Summary Page:8 

I 
i 

Method/Analyte 

Matrix 

9006211130 

06 
water 

Sample Identifications 

Mercury by SU7470 
^ Mercury 

Result Det. Limit 

ND mg/L 6.0002? 

NO Not detected at specified detection limit 

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

I 
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R A D I A N 
C O R P O R A T I O N Radian Work Order SO-06-186 

Analytical Report 
07/11/90 

iVED JUL t 6 

Giant Refining Company: 

Giant Ref ining Company:: 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification REFINERY REMEDIATION 
Purchase Order Number RFE-9834 

Contents: 

1 :::: Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: OftM<t ( rutSl^r* 



1 R A D I A N 

Giant Refining Company 

Radian Work Order: S0-06-186 

Analytical Data Summary Page:2 

Method/Analyte 

Matrix 

filver by SW6010 

SiIver 

|l urni num by SU6010 

Aluminum 

[Arsenic by SW7060 

Arsenic 

Ijarium by SW6010 

Barium 

|Boron by SW6010 

Boron 

lobalt by SW6010 

Cobalt 

hromium by SW6010 

Chromium 

[Copper by SW6010 

Copper 

Ifron by SW6010 

Iron 

(Manganese by SW6010 

Manganese 

olybdenum by SW6010 

Molybdenum 

ticket by SW6010 

Nickel 

| Lead by SW7421 

Lead 

sI enium by SW7740 

Selenium 

[Zinc by SW6010 

Zinc 

9006271300/ 

SHS-10 (SPLT) 

01 

water 

Sample Identifications 

REAGENT BLANK REAGENT BLANK 

02 

water 
03 

water 

Result Det. Limit 

ND mg/L 0.00701 

1.0 mg/L 

mg/L 

mg/L 

0.50 mg/L 

mg/L 

mg/L 

ND 

0.051 

ND 

ND 

ND 

3.2 

10 

ND 

ND 

ND 

ND 

0.015 

mg/L 

. mg/L 

. mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

. mg/L 

0 045 

0.0040 

0 0u20 

0 0060 

0.0070 

0.0070 

0 0060 

O.O07O 

0 0020 

0.0080 

0 015 

0,0030 

0.0050 

0.0020 

Result 

ND 

ND 

mg/L 

mg/L 

ND mg/L 

0.007 a mg/L 

ND mg/L 

ND 

ND 

ND 

ND 

ND 

ND 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Det. Limit 

0 0070 

0.045 

0 0020 

0 0"60 | 

0.0070 

0 0070 

0 0060 

0 0070 

0 0C20 

0 CJSO 

o.oisll 

ND mg/L 0.0020 

Result Det. Limit 

ND mg/L 0 0040 

ND 

ND 

mg/L 

mg/L 

0 0030 

0 0050 

ND Not detected at specified detection limit :3 Est. result less that 5 times detection limit 

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

I 
I 
I 



1 RADIAN 
Sample History Page:3 

Giant Refining Company 
Radian Work Order: S0-06-186 

Sample Identifications and Dates 

P Sample ID 9006271300/ REAGENT BLANK REAGENT BLANK 

SHS-10 

R Date Sampled 06/27/90 

• Date Received 06/28/90 06/28/90 06/28/90 

] Matrix water water water 
01 02 03 

[Silver by SU6010 

L Prepared 07/06/90 07/06/90 

H Analyzed 07/09/90 07/09/90 

T Analyst GE GE 

I File ID S00618601A S00700006 

1 Blank ID S00700006 

• Instrument JA JA 

Report as received received 

•Aluminum by SW6010 

U Prepared 07/06/90 07/06/90 

T Analyzed 07/09/90 07/09/90 

-L Analyst GE GE 

I File ID S00618601A S00700006 

T Blank ID S00700006 

I Instrument JA JA 

B Report as received received 

Ikrsenic by SW7060 

Prepared 07/06/90 07/06/90 

m Analyzed 07/09/90 07/09/90 

U Analyst IS LS 

T File ID S00618601B S00700006 

1 Blank ID S00700006 

II Instrument Z3030 Z3030 

T Report as received received^ 

[Barium by SW6010 

H Prepared 07/06/90 07/06/90 

• Analyzed 07/09/90 07/09/90 

Analyst GE GE 

• File ID S00618601A S00700006 

1 Blank ID S00700006 

j Instrument JA JA 

_l Report as received received 

jsoron by SW6010 

T Prepared 07/06/90 07/06/90 

I Analyzed 07/09/90 07/09/90 

1 Analyst GE GE 

1 File ID S00618601A S00700006 

Blank ID S00700006 

BJ Instrument JA JA 

• Report as received received 

I 



tt RADIAN 
Sample History Page:4 

Giant Refining Company 
Radian Work Order: SO-06-186 

Sample Identifications and Dates 

P Sample ID 9006271300/ REAGENT BLANK REAGENT BLANK 

SHS-10 

1 Date Sampled 06/27/90 

1 Date Received 06/28/90 06/28/90 06/28/90 

[ Matrix water water 

01 02 03 

[Cobalt by SW6010 

1 Prepared 07/06/90 07/06/90 

It Analyzed 07/09/90 07/09/90 

W Analyst GE GE 

I File ID S00618601A S00700006 

R Blank ID S00700006 

|| Instrument JA JA 

Report as received • received 

•Chromium by SW6010 

1 Prepared 07/06/90 07/06/90 

7 Analyzed 07/09/90 07/09/90 

1 Analyst GE GE 

1 File ID S00618601A S00700006 

1 Blank ID S00700006 

I Instrument JA JA 

1 Report as received received 

Icopper by SW6010 
Prepared 07/06/90 07/06/90 

A Analyzed 07/09/90 07/09/90 

1 Analyst GE GE 

T File ID S00618601A S00700006 

1 Blank ID S00700006 

I Instrument JA JA 

T Report as received received 

llron by SW6010 

I Prepared 07/06/90 07/06/90 

I Analyzed 07/09/90 07/09/90 

Analyst GE GE 

sj File ID S00618601A S00700006 

1 Blank ID S00700006 

j Instrument JA JA 

J Report as received received 

• Manganese by SW6010 
•1 Prepared 07/06/90 07/06/90 

Analyzed 07/09/90 07/09/90 

I Analyst GE GE 

• -1 File ID S00618601A S00700006 

| Blank ID S00700006 

J Instrument JA JA 

1 Report as received received 

I 



R A D I A N 
Sample History 

Giant Refining Company 

Radian Work Order: SO-06-186 

Sample Identifications and Dates 

Sanple ID 9006271300/ REAGENT BLANK REAGENT BLANK 

SHS-10 

Date Sampled 06/27/90 

Date Received 06/28/90 06/28/90 06/28/90 

Matrix water water water 

01 02 03 

Molybdenum by SW6010 

Prepared 07/06/90 07/06/90 
Analyzed 07/09/90 07/09/90 
Analyst GE GE 
File ID S00618601A S00700006 
Blank ID S00700006 
Instrument JA JA 
Report as received received 

Hickel by SW6010 

Prepared 07/06/90 07/06/90 
Analyzed 07/09/90 07/09/90 
Analyst GE GE 
File ID S00618601A S00700006 
Blank ID S00700006 
Instrument JA JA 
Report as received received 

Lead by SU7421 

Prepared 07/06/90 07/06/90 
Analyzed 07/10/90 07/10/90 
Analyst LS LS 
File ID S00618601B S00700006 
Blank ID S00700006 
Instrument Z3030 Z3030 
Report as received received 

Selenium by SW7740 

Prepared 07/06/90 07/06/90 
Analyzed 07/10/90 07/10/90 
Analyst PR PR 
File ID S00618601B S00700006 
Blank ID S00700006 
Instrument Z3030 Z3030 
Report as received received 

line by SU6010 
Prepared 07/06/90 07/06/90 
Analyzed 07/09/90 07/09/90 
Analyst GE GE 
File ID S00618601A S00700006 
Blank ID S00700006 
Instrument JA JA 
Report as received received 



R A D I A N 

Appendix A 

Comments, Notes and Definitions 



R A D I A N 
Notes and Definitions 

Giant Refining Company 
Radian Work Order: SO-06-186 

9 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. 

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. 



R A D I A N 
Notes and Definitions Page: A-3 

Giant Refining Company 
Radian Work Order: SO-06-186 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. The analysis wilt 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, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units - ug/L micrograms per liter (parts per bi11 ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L * milligrams per titer (parts per million);liquids/water 
mg/kg milligrams per kilogram (parts per mi Ilion);soiIs/sol ids 
X percent; usually used for percent recovery of OC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 



R A D I A N 
C O R P O R A T I O N Radian Work Order SO-06-165 

A n a l y t i c a l Report R E C E I V E D A U G 2 9 1 9 9 0 

08/17/90 

Geoscience Consultants,Ltd. 

Geoscience Consultants, Ltd. 

500 Copper N.W. Ste 200 

Albuquerque, NH., 87102 

(505) 842-0595 

Sample Manager 

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

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Certified by: 

Previously Reported on 07/16/90. 



I R A D I A N 
C O R P O R A T I O N 

Geosc fence Consultants,Ltd. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page: 2 

Hethod:Hetals by EPA 2O0.7 (1) 

: ListrEP Toxicity analyte I i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9006231245 

1.00 
mg/L • 
06A 
water 

9006231430 

1.00 
mg/L 
07A 
water 

REAGENT BLANK 

1.00 
mg/L 
08A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Arsenic ND IIIIII ND 0.053 ND 0.O53 
Barium 0.083 0 0020 0.36 0.0020 ND 0.0020 
Cadmium ND 0.0040 ND 0.0040 ND 0.0040 
Chromium ND 0.0070 0.025 a 0.0070 ND 0.0070 
Lead 0.046 a 0.042 ND 0.042 ND 0.042 
Selenium ND 0.O75 ND 0.075 ND 0.075 
SiIver ND 0:0070 ND 0.0070 ND 0.0070 

ND Not detected at specified detection limit 3 Est. result less that 5 times detection limit 

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

I 
I 
I 
I 
I 
I 
I 
I 
I 
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R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06̂ 165 

Analytical Data Summary Page:6 

I 
I 

Method/Analyte 

Matrix 

9006231245 

Sample Identifications 

06 

water 

J-cury by SU7470 
Mercury 

Result Det. Limit 

ND mg/L 0.0002 

I ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the gtossary. 

1 
I 

I 
I 
I 
I 
I 

I 
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R A D I A N 
C O R P O R A T I O N 

Geoscience ConsultantstLtd. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page:7 

I 
I 

Method/Ana Iyte 

Matrix 

9006231430 

07 

water 

Sample Identifications 

REAGENT BLANK 

08 

water 

1 |rcury by SW7470 
Mercury 

Result 

ND 

Det. Limit 

mg/L 0.0002 

Result 

ND 

Det. Limit 

mg/L 0.0002 

I 
f 
I 
I 
f 
I 
I 
1 
I 
I 
I 
I 
I 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 
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R A D I A N 
C O R P O R A T I O N 

Ceoscience ConsuItants,Ltd. 
Radian Work Order: SO-06-165 

Sample History Page:8 

1 Sampte Identifications and Dates 

lr 
™ Sample ID 

9006231400 9006231245 9006231430 REAGENT BLANK REAGENT BLANK 9006231245 

M Date Sampled 06/23/90 06/23/90 06/23/90 06/23/90 
H Date Received 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90 

Matrix water water water water water water 

1 1 
01 02 04 05 06 

Metals by EPA 200.7 

Prepared 07/06/90 
H Analyzed 07/09/90 
^ Analyst GE 

File ID S00616506A 
Bl Blank ID S00700006 
H Instrument JA 

Report as received 
||locarbons by EPA 601 

HI Prepared 

Y Analyzed 07/06/90 07/06/90 07/06/90 07/06/90 
j - Analyst MG MG . MG MG 
I File ID DB070615 DB070616 DB070617 OB07061 
W Blank ID OB07061 OB07061 OB07061 

Instrument B B B B 
• Report as received received received received 
Hj omatics by EPA 602 

Prepared 

|g> Analyzed 07/06/90 07/06/90 07/06/90 07/06/90 
H| Analyst MG MG MG MG 
P File ID EB070618 EB070619 EB070620 RB07061 
I Blank ID RB07061 RB07061 RB07061 
flj Instrument B B B B 
• Report as received received received received 
Mercury by SU7470 

m. Prepared 06/27/90 
9 Analyzed 06/27/90 
| Analyst MD 
L File ID S00616506A 
I Blank ID S00600027 
W Instrument PE503 

Report as 

1 
received 

I 
I 
I 



1 R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Sample History Poge:9 

1 Sample Identifications and Dates 

• r Sample ID 9006231430 REAGENT BLANK 

• Date Sampled 06/23/90 

HJ Date Received 06/26/90 06/26/90 

\ Matrix water water 

I 07 08 

n ffetals by EPA 200.7 

Prepared 07/06/90 07/06/90 

Hi Analyzed 07/09/90 07/09/90 

HI Analyst GE GE 

1 File ID S00616507A S00700006 

• j Blank ID S00700006 

H Instrument JA JA 

Report as received received 

Ltercury by SW7470 

HI Prepared 06/27/90 06/27/90 

\ Analyzed 06/27/90 06/27/90 

1 Analyst MD MD 

HI File ID S00616507A S00600027 

HI Blank ID S00600027 

Instrument PE503 PE503 

• j Report as received received 

I 
I 
I 
I 
I 
I 
I 
I 
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R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments; Notes and Definitions 



I R A D I A N 
c o n t » o n A T i o M Report Continents and N a r r a t i v e Page: A-2 

Geoscience C o n s u l t a n t s ; t t d . ; 

Radian Work Order: SO-06-165 

1 
I 
I 
1 
I 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 

General Comments 

HIGH SODIUM IN FRACTION 06A MAY CAUSE SOME MATRIX INTERFERENCE 

I = 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. 

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. 

I 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-165 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection li m i t . 

EXPLANATION 

Uncertainty of the analysis will increase as the method detection 

limit is approached. These results should be considered approximate. 

C 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. 

G ALL ORGANIC GC METHODS EXCEPT CLP 

Indicates an estimated GC value due to interferences. 

I 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. 

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. 

X 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. 
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R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

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 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 

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 8re 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 OC 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. Tor example, extraction or digestion of 10 grams of soil in contrast 
to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 
waste. 

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per b i l l ion); liquids/water 

ug/kg micrograms per kilogram (parts per billion); soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mg/kg milligrams per kilogram (parts per mi 11 ion);soils/so I ids 

% percent; usually used for percent recovery of OC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color Unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
Radian Work Order SO-08-222 

Analytical Report 

" 10/09/90 

REC^ED OCT , o m 

Geoscience Consultants,Ltd. 

Geoscience Consultants, Ltd: 
500 Copper N.W. Ste 200 
Albuquerque, NH., 87102 
(505) 842-0595 
Sample Manager 

Customer Work: Identification M&A Offsite.COC #3501 
Purchase Order Number 456002 

Contents: 

1 Analytical Data Summary 
2 Sampte History 
3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: RRMAY 

Certified by 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants/Ltd. 

Radian Work Order: SO-08-224 

Analytical DBta Summary Page: 2 

Method:Metals bySW60lO (1) 

List:Ep Toxicity l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

wmm i i l l l 
9008221106 SH­
S-16 
1.00 
mg/L 
01A 
water 

9008221400 SH­
S-15 
1.00 
mg/L 
02A 
water 

9008221915 SĤ  
S-14 

1.00 

mg/L 
03A 

. water ' 

9008231030 SH­
S-13 
1.00 
mg/L 
04 A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Arsenic ND 0.053 ND 0 053 ND 0 053 ND 0.053 
Barium 0.13 0.0020 0.88 0.0020 1.1 0.0020 0.30 0.0020 
Cadmium ND 0 0040 0.004 a 0.0040 0.005 a 0.0040 0.004 a 0.0040 
Chromium 0.009 a 0 0070 0.024 a 0,0070 0.029 a 0.0070 0.008 a 0,0070 
Lead NO 0.042 0.063 a 0.042 0.071 a 0.042' ND D.042 

Selenium ND 0,075 ND 0.075 ND 0.075 ND 0,075 
SiIver ND 0 0070 ND D.0070 ND 0 0070 ND 0.0070 

I 
I 
I 
I 
I 
I 
I 
I 
I 

ND Not detected at specified detection Limit; a Est: result less that 5 times detection limit 

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



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-224 

Analytical Data Summary Page: 3 

Hethod:Metals by SW6010 (1) 

List:Ep Toxicity l i s t 
Sample ID: 

Factor: 

Results in: 

Matrix: 

REAGENT BLANK 

I l l l l l l l l i i l 
mg/L 

05A 

water 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

SiIver 

Result Det. Limit 

ND 0.053 

ND 0,0020 

ND 0.0040 

ND 0.0070 

ND 0.042 

ND 0*075 

ND 0.0070 

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

ND Not detected at specified detection limit 

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

I 
I 
I 
I 
I 
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I 



I R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-08-224 

Analytical Data Summary Page 

Method/Analyte 

Matrix 

9008221106 SH­
S-16 
01 
water 

Sample Identifications 

900822K00 SH- 9008221915 SH­
S-15 s-H 
02 03 
water water 

• fercury by SW7470 
Result Det. Limit Result Det. Limit Result Det. Limit 

P I Mercury ND mg/L 0.0002 ND mg/L 0.0002 ND mg/L 0.0002 

ND Not detected at specified detection limit 

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

I 
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R A D I A N 

Geoscience Consultants,Ltd. 
Radian Work Order: S0-08-224 

Analytical Data Summary Page:5 

I 
I 

Method/Analyte 

Matrix 

9008231030 SH­
S-13 
OA 
water 

Sample Identifications 

REAGENT BLANK 

05 

water 

Hrcury by SW7470 
Mercury 

Result Det. Limit 

ND mg/L 6.0002 

Result Det. Limit 

ND mg/L 0 0002 

I NO Not detected at Specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 
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1 R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-224 

Sample History Page:6 

I 
I 

Sample ID 

Rt 

i • 
i • 
i 
i • 
i 

Sample Identifications end Dates 

9008221106 SH- 9008221400 SH- 9008221915 SH- 9008231030 SH- REAGENT BLANK 
S-16 S-15 S-14 S-13 

Date Sampled 08/22/90 08/22/90 08/22/90 08/23/90 
Date Received 08/24/90 08/24/90 08/24/90 08/24/90 08/24/90 
Matrix water water water water water 

01 02 03 04 05 

tals by SU6010 

Prepared 09/10/90 09/10/90 09/10/90 09/10/90 09/10/90 
Analyzed 09/12/90 09/12/90 09/12/90 09/12/90 09/11/90 
Analyst GE GE GE GE GE 
File ID S00822401A S00822402A S00822403A S00822404A S00900010 
Blank ID S00900010 S00900010 S00900010 S00900010 
Instrument JA JA JA JA JA 
Report as received received received received received 

rcury by SW7470 

Prepared 08/29/90 08/29/90 08/29/90 08/29/90 08/29/90 
Analyzed 08/29/90 08/29/90 08/29/90 08/29/90 08/29/90 
Analyst HD HD MD MD MD 
File ID S00822401A S00822402A S00822403A S00822404A S00800029 
Blank ID S00800029 S00800029 S00800029 S00800029 
Instrument PE503 PE503 PE503 PE503 PE503 
Report as received received received received received 
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R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments, Motes and Definitions 



R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consultants,ltd. 
Radian Work Order: S0-08-22V 

a 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. 

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. 



I R A D I A N 
C O R P O R A T I O N Notes end Definitions 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-224 

Page: A-3 
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TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l 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 w i l l perform i t s 
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 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 

waste. 

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

the analytical summary. 

Units - Ug/L micrograms' per l i t e r (parts per b i l l ion); tiquids/Water 

ug/kg micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per million);liquids/water 

mg/kg milligrams per kilogram (parts per million);soils/solids 

X percent; usually used for percent recovery of OC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter In water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chtoropletinate salt 

I 
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InteffTlountaln 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GCL DATE REPORTED: 06/27/90 
ID: 9006191745 

SITE: SHS-1 DATE RECEIVED: 06/20/90 
LAB NO: F4493 DATE COLLECTED: 06/19/90 

Lab pH (s.u. ) 7.93 
Lab conductivity, umhos/cm 5034 
Lab r e s i s t i v i t y , ohm-m 1.9865 
Total dissolved solids (180), mg/l.. 3344 
Total dissolved solids ( c a l c ) , mg/l. 3227 
Total a l k a l i n i t y as CaC03, mg/l 687.60 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1174.68 
Sodium absorption r a t i o 8.99 

mg/l meq/1 
Bicarbonate as HC03 838.9 13.75 
Carbonate as C03 0.0 0.00 
Chloride 685.3 19.33 
Sulfate , 983.5 20.49 
Calcium 373.5 18.64 
Magnesium 59.1 4.86 
Potassium 4.7 0.12 
Sodium 708.5 30.82 
Major cations 54.43 
Major anions 53.57 
Cation/anion difference 0.79 % 

Lab Director 



imi 
IntecfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (5051 326-4737 

CLIENT: GCL 
ID: 90O62Q1100 5>ffS- Z-

SITE: SHS-2 
LAB NO: F4494 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/20/90 
06/20/90 

Lab pH (s.u.) v 7.92 
Lab c o n d u c t i v i t y , umhos/cm 4440 
Lab r e s i s t i v i t y , ohm-m 2.2523 

3394 
3009 

Tot a l d i s s o l v e d s o l i d s (180), mg/l.. 
To t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 
T o t a l a l k a l i n i t y as CaC03, mg/l 773.55 
Total a c i d i t y as CaC03, mg/l 0.00 
Tot a l hardness as CaC03, mg/l 1194.76 
Sodium absorption r a t i o 7.44 

Bicarbonate as HC03 
Carbonate as C03 
Chloride 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major cat i o n s . . ' , 
Major anions 
Cation/anion d i f f e r e n c e , 

mg/l 
943.7 

0 
380 

1150 
317 
98 
6 

591 

meq/1 
15.47 
0.00 

10.74 
23.97 
15.83 
8.06 
0. 17 

25.71 
49 .78 
50. 18 
0.41 % 

C. Neal Schaeff 
Lab D i r e c t o r 



ImJL 2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

Laboratories, Inc. ' Tel. 1505) 326-4737 

CLIENT: 
ID: 

SITE; 
LAB NO: 

GCL 
9006200945 
SHS-3 
F4495 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/20/90 

Lab pH (s.u.) 7.76 
Lab conductivity, umhos/cm N 4710 
Lab r e s i s t i v i t y , ohm-m 2.1231 
Total dissolved solids (180), mg/l.. 3952 
Total dissolved solids ( c a l c ) , mg/l. 3798 
Total a l k a l i n i t y as CaC03, mg/l 238.75 
Total a c i d i t y as CaC03, mg/l.. 0.00 
Total hardness as CaC03, mg/l 1827.28 
Sodium absorption ra t i o 

Bicarbonate as HC03 
Carbonate as C03........ 
Chloride 
Sulfate 
Calcium 
Magnesium 
Potassium 
Sodium 
Major cations 
Major anions 
Cation/anion difference, 

mg/l 
291.3 
0 

279 
2221 
578 
93 
10 

471 

4 . 80 

meq/1 
4 .77 
0.00 
7.88 

46. 28 
28.86 
7.69 
0. 27 
20.51 
57.33 
58.93 
1.37 * 

elk 
/ 

C. Neal Schaeff 
Lab Director 



Imi 
lnterfTlountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (5051 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GCL 
9006191515 
SHS-4 
F4496 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/20/90 
06/19/90 

Lab pH (s.u.) 
Lab c o n d u c t i v i t y , umhos/cm, 

8.11 
3284 

Lab r e s i s t i v i t y , ohm-m 3.0451 
Total dissolved s o l i d s (180), mg/l.. 2806 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2626 
Total a l k a l i n i t y as CaC03, mg/l 162.35 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1365.44 
Sodium absorption r a t i o , 

Bicarbonate as HC03 
Carbonate as C03 
Chloride 
Sulfate , 
Calcium 
Magnesium , 
Potassium , 
Sodium , 
Major cations 
Major anions 
Cation/anion d i f f e r e n c e 

mg/l 
198.1 
0 

25 
1764 
297 
151 
4 

285 

3.36 

meq/1 
3.25 
0.00 
0.72 
36.76 
14 . 83 
12.48 
0. 12 

12.41 
39.83 
40.72 
1.11 % 

C. Neal Sfchaeff^ 
Lab D i r e c t o r 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 32&4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006191515 
SHS-4 L/S 
F4499 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/19/90 

Lab pH (s.u.) 8.12 
Lab conductivity, umhos/cm 3273 
Lab r e s i s t i v i t y , ohm-m 3.0553 
Total dissolved solids (180), mg/l.. 2806' 
Total dissolved solids ( c a l c ) , mg/l. 2660 
Total a l k a l i n i t y as CaC03, mg/l 171.90 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/1 1395.56 
Sodium absorption r a t i o 3.32 

mg/l fmeqT}7 
Bicarbonate as HC03 209.7 V3j>f4 
Carbonate as C03 0.0 0.00 
Chloride 46.2 1.30 
Sulfate 1762.0 36.71 
Calcium 305.2 15.23 
Magnesium 154.2 12.68 
Potassium 4.6 0.12 
Sodium 285.0 12.40 
Major cations 40.43 
Major anions 41.45 
Cation/anion difference 1.25 % 

C. Neal Schaef 
Lab Director 



imi 
IntccfTlountQln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006201410 
SHS-5 
F4497 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/20/90 
06/20/90 

Lab pH (s.u. ) 8.09 
Lab c o n d u c t i v i t y , umhos/cm 3911 
Lab r e s i s t i v i t y , ohm-m.... 2.5569 
Total dissolved s o l i d s (180), mg/l.. 2804 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2656 
Tot a l a l k a l i n i t y as CaC03, mg/l 315.15 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1044.16 
Sodium absorption r a t i o 6.70 

mg/l meq/1 
Bicarbonate as HC03 384.5 6.30 
Carbonate as C03 0.0 0.00 
Chloride... 356.8 10.06 
Sulfat e 1272.4 26.51 
Calcium 208.8 10.42 
Magnesium 127.2 10.46 
Potassium 3.9 0.10 
Sodium 497.6 21.64 
Major cations 42.63 
Major anions 42.87 
Cation/anion difference 0.29 % 

C. Neal Schaeffei 
Lab D i r e c t o r 



Imi 
lnter-ITlountaln 

laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006201350 
SHS-6 
F4498 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/20/90 

Lab pH (s.u. ) 7.84 
Lab c o n d u c t i v i t y , umhos/cm 3306 
Lab r e s i s t i v i t y , ohm-m 3.0248 
Total dissolved s o l i d s (180), mg/l.. 2572 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2480 
Total a l k a l i n i t y as CaC03, mg/l 276.95 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1124.48 
Sodium absorption r a t i o 4.42 

mg/l meq/1 
Bicarbonate as HC03 337.9 5.54 
Carbonate as C03 0.0 0.00 
Chloride 126.9 3.58 
Sulfat e 1408.2 29.34 
Calcium.. 397.6 19.84 
Magnesium 32.2 2.65 
Potassium 8.0 0.20 
Sodium 340.8 14.82 
Major cations 37.52 
Major anions 38.46 
Cation/anion difference 1.23 % 

Lab D i r e c t o r 
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imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (5051 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006211545 
SHS-7 
F4511 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/28/90 

06/22/90 
06/21/90 

Lab pH (s.u.) 7 . 84 
Lab c o n d u c t i v i t y , umhos/cm 4120 
Lab r e s i s t i v i t y , ohm-m 2.4272 
Total dissolved s o l i d s (180), mg/l.. 2280 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2216 
Tota l a l k a l i n i t y as CaC03, mg/l 1069.60 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 632.52 
Sodium absorption r a t i o 11.12 

mg/l meq/1 
Bicarbonate as HC03 1304.9 21.39 
Carbonate as C03 0.0 0.00 
Chloride 570.8 16.10 
Sulf a t e 133.3 2.78 
Calcium 180.7 9.02 
Magnesium 44.2 3.63 
Potassium 2.2 0.06 
Sodium 642.8 27.96 
Major cations 40.67 
Major anions 40.27 
Cation/anion difference 0.49 % 

M L : 
C. Neal Schaefffe 
Lab D i r e c t o r 



Inter-mountain 
laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO; 

GCL 
9006211730 
SHS-8 
F4512 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/28/90 

06/22/90 
06/21/90 

Lab pH (s.u. ) 7.68 
Lab c o n d u c t i v i t y , umhos/cm 4590 
Lab r e s i s t i v i t y , ohm-m 2.1786 
Tot a l dissolved s o l i d s (180), mg/l.. 2734 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2720 
Tot a l a l k a l i n i t y as CaC03, mg/l 735.35 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 883.52 
Sodium absorption r a t i o 9.70 

mg/l meq/1 
Bicarbonate as HC03 897.1 14.71 
Carbonate as C03 0.0 0.00 
Chloride 614.9 17.35 
Sulfat e 653.5 13.61 
Calcium 329.3 16.43 
Magnesium 15.1 1.24 
Potassium 3.6 0.09 
Sodium 662.8 28.83 
Major cations 46.59 
Major anions 45.67 
Cation/anion difference 1.00 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 
lnter-fTiountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006211130 
GBR-9 
F4513 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/28/90 

06/22/90 
06/21/90 

Lab pH (s.u. ) 7.83 
Lab c o n d u c t i v i t y , umhos/cm 4266 
Lab r e s i s t i v i t y , ohm-m 2.3441 
Tot a l dissolved s o l i d s (180), mg/l.. 2742 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2746 
Tot a l a l k a l i n i t y as CaC03, mg/l 764.00 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 993.96 
Sodium absorption r a t i o 7.86 

mg/l meq/1 
Bicarbonate as HC03 932.1 15.28 
Carbonate as C03 0.0 0.00 
Chloride 430.2 12.14 
Sulfat e 899.5 18.74 
Calcium 357.4 17.84 
Magnesium 24.9 2.04 
Potassium 5.8 0.15 
Sodium 570.0 24.79 
Major cations 44.82 
Major anions 46.16 
Cation/anion difference 1.47 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



i m l 2506 West Main Street 
InterfTlountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GBR 
9006271300 
SHS-10 
F4524 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/03/90 

06/27/90 
06/27/90 

^Lab pH (s.u.) 
^-Lab c o n d u c t i v i t y , umhos/cm 
^ L a b r e s i s t i v i t y , ohm-m 
^-Total dissolved s o l i d s (180), mg/l. 
^-Total dissolved s o l i d s ( c a l c ) , mg/l 
/-Total a l k a l i n i t y as CaC03, mg/l.... 
^ T o t a l a c i d i t y as CaC03, mg/l 
^ T o t a l hardness as CaC03, mg/l 
^Sodium absorption r a t i o 

s 

^-Bicarbonate as HC03 
/Carbonate as C03 . . . 

^Chlor ide 
S u l f a t e 

^Calcium 
^Magnesium.. . . 
P o t a s s i u m . . . . 
Sodium 

/•Major ca t ions 

mg/l 
228.4 
0 

83 
1197 
297 
41 
14 

286.8 

.Major anions , 
^Cation/anion d i f f e r e n c e , 

6.83 
2923 

3.4211 
2078* 
2033 

187.18 
0.00 

911.63 
4 . 13 

meq/1 
3 . 74 
0.00 
2 . 37 

24.95 * 
14.83 
3 . 40 
0. 37 
12 .47 
31 .07 
31 .06 
0.03 % 

Lab D i r e c t o r 
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Imi 
lnter(T)ountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID; 

SITE: 
LAB NO 

GCL 
9006231245 
SHS-11 
F4515 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/03/90 

06/26/90 
06/23/90 

/ ' Lab pH (s.u.) 7.23 
^ Lab c o n d u c t i v i t y , umhos/cm 5106 
' 3 Lab r e s i s t i v i t y , ohm-m.. 1.9585 
/^Total dissolved s o l i d s (180), mg/l.. 3298-^ 
<*°Total dissolved s o l i d s ( c a l c ) , mg/l. 3300 
/<?Total a l k a l i n i t y as CaC03, mg/l 802.20 
/"^Total a c i d i t y as CaC03, mg/l 0.00 
•^'Total hardness as CaC03, mg/l 1275.08 
>fSodium absorption r a t i o 7.90 

mg/l meq/1 
I Bicarbonate as HC03 978.7 16.04 

"i Carbonate as C03 0.0 0.00 
-r Chloride 624.3 17.61^" 

S u l f a t e 1065.8 22.20'* 
- Calcium 421.7 21. 04 
1 Magnesium 54.2 4.46 
U Potassium 4.1 0.11 
MSodium 648.4 28.20 
^Major cations 53.81 

% Major anions 55.86 
V Cation/anion difference v 1.87 % 

PL 
C. Neal Schaeffl 
Lab D i r e c t o r 

AO. 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006231430 
SHS-12 
F4516 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/03/90 

06/26/90 
06/23/90 

// Lab pH (s.u. ) 7.73 
If Lab c o n d u c t i v i t y , umhos/cm 3325 
/?Lab r e s i s t i v i t y , ohm-m 3.0075, 
/ i T o t a l dissolved s o l i d s (180), mg/l.. 2296'* 
2&Total dissolved s o l i d s ( c a l c ) , mg/l. 2172 
.^To t a l a l k a l i n i t y as CaC03, mg/l 276.95 
>"> T o t a l a c i d i t y as CaC03, mg/l 0.00 
a ' T o t a l hardness as CaC03, mg/l 923.68 
i-^Sodium absorption r a t i o 5.62 

mg/l meq/1 
i Bicarbonate as HC03 337.9 5.54 
"S Carbonate as C03 0.0 0.00 
-^Chloride 288.6 8.14 ^ 
^ S u l f a t e 997.5 20.78 * 
^Calcium 249.0 12.42 
7 Magnesium 73.6 6.05 
O Potassium 4.6 0.12 
>«/ Sodium 392.4 17.07 
•fMajor cations 35.66 
t Major anions 34.46 
V Cation/anion difference 1.71 % 

lb - Ni 

Lab D i r e c t o r 
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Imi 
IntcffTlountaln 

Laboratories, Inc. 

RECEIVED SEP 1 0 1990 
2506 West Main Street 

Farmington, New Mexico 87401 
Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GCL 
9008231030 
SHS-13 
F4810 

DATE REPORTED: 09/05/90 

DATE RECEIVED: 
DATE COLLECTED: 

08/23/90 
08/23/90 

Lab pH (s . u . ) , 
Lab c o n d u c t i v i t y , umhos/cm , 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l. 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l 
T o t a l a l k a l i n i t y as CaC03, mg/l.... 
T o t a l a c i d i t y as CaC03, mg/l 
T o t a l hardness as CaC03, mg/l 
Sodium a b s o r p t i o n r a t i o 

B i c a r b o n a t e as HC03 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major c a t i o n s , 
Major anions , 
C a t i o n / a n i o n d i f f e r e n c e , 

mg/l 
535.9 
0 

402 
455 
159 
45 
4 

443 

7 .82 
3090 

3.2362 
1790 
1773 

439.30 
0.00 

582.32 
7 .99 

meq/1 
8.79 
0.00 

11 .37 
9 . 48 
7.94 
3 . 71 
0.11 

19 . 28 
31 . 03 
29 . 63 
2.31 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 



iml 
KtttlVLU SEP 1 0 1930 

2506 West Main Street 
InterfTlountaln Farmington, New Mexico 87401 

laboratories, Inc. Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008221915 
SHS-13 L/S 
F4814 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u.) 7.94 
Lab c o n d u c t i v i t y , umhos/cm 2556 
Lab r e s i s t i v i t y , ohm-m 3.9124 
To t a l dissolved s o l i d s (180), mg/l.. 2082 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2046 
Total a l k a l i n i t y as CaC03, mg/l 305.60 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1255.00 
Sodium absorption r a t i o 2.01 

mg/l meq/1 
Bicarbonate as HC03 372.8 6.11 
Carbonate as C03 o.O 0.00 
Chloride 46.2 1.30 
Sul f a t e 1181.8 24.62 
Calcium 413.6 20.64 
Magnesium 54.2 4.46 
Potassium 3.7 0.10 
Sodium 163.5 7.11 
Major cations 32.31 
Major anions 32.04 
Cation/anion difference 0.42 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



RECEIVED SEP 1 0 1990 

2506 West Main Street 
InterfTlountaln Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008221915 
SHS-14 
F4811 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u. ) 7.45 
Lab c o n d u c t i v i t y , umhos/cm 2556 
Lab r e s i s t i v i t y , ohm-m 3.9124 
To t a l dissolved s o l i d s (180), mg/l.. 2078 
To t a l dissolved s o l i d s ( c a l c ) , mg/l. 2013 
Tota l a l k a l i n i t y as CaC03, mg/l 271.22 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
To t a l hardness as CaC03, mg/l 1144.56 
Sodium absorption r a t i o 2.13 

mg/l meq/1 
Bicarbonate as HC03 330.9 5.42 
Carbonate as C03 0.0 0.00 
Chloride 46.2 1.30 
Su l f a t e 1179.4 24.57 
Calcium 449.8 22.44 
Magnesium 5.4 0.45 
Potassium 3.7 0.10 
Sodium 166.0 7.22 
Major cations 30.21 
Major anions 31.30 
Cation/anion difference 1.77 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



KtCfclVED SEP I 0 I 990 

imi 2506 West Main Street 
I n te r fT loun ta in Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008221400 
SHS-15 
F4812 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u.) 7.91 
Lab c o n d u c t i v i t y , umhos/cm 2778 
Lab r e s i s t i v i t y , ohm-m 3.5997 
To t a l dissolved s o l i d s (180), mg/l.. 2432 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2309 
Tot a l a l k a l i n i t y as CaC03, mg/l 202.46 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1425.68 
Sodium absorption r a t i o 2.04 

mg/l meq/1 
Bicarbonate as HC03 247.0 4.05 
Carbonate as C03 0.0 0.00 
Chloride 33.6 0.95 
Sulf a t e 1469.9 30.62 
Calcium 397.6 19.84 
Magnesium 105.5 8.67 
Potassium 3.1 0.08 
Sodium 177.5 7.72 
Major cations 36.31 
Major anions 35.62 
Cation/anion difference 0.97 % 

C. Neal Schaeffer 
Lab D i r e c t o r 
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JLmi 
lnterfTlountaln 

Laboratories, Inc. 

KtCfclVLU oEP J 0 1930 

CLIENT 
ID 

SITE 
LAB NO 

GCL 
9OO822I106 
SHS-16 
F4813 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u.) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l. 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l 
T o t a l a l k a l i n i t y as CaC03, mg/l.... 
T o t a l a c i d i t y as CaC03, mg/l 
T o t a l hardness as CaC03, mg/l 
Sodium a b s o r p t i o n r a t i o 

B i c a r b o n a t e as HC03 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major c a t i o n s 
Major anions 
C a t i o n / a n i o n d i f f e r e n c e , 

mg/l 
279.6 

0 
42 

1626 
301 
164 

3 
236 

7.91 
3090 

3.2362 
2714 
2511 

229 . 20 
0.00 

1425.68 
2 .72 

meq/1 
4.58 
0. 00 
1. 18 

33 . 88 
15 . 03 
13.48 
0.09 

10. 27 
38 . 87 
39.65 
0.99 % 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 
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R A D I A N 
C O R P O R A T I O N Radian Work Order 90-06-256 

Analytical Report 

08/01/90 RECBVED AUG 2 1990 

Geoscience Consultants, Ltd. 

Geoscience ConsuItants; L td. 

500 Copper NU 

Suite 200 

Albuquerque, NH 87102 

Sample Manager 

Customer Uork Identification M & A Offsite, COC 3700 
Purchase Order Number 

Contents: 

1 Analytical Data Summary 
2 Sample History 

3 Comments Summary 

4 ; Notes and Def in i t i ons 

Radian Analytical Services 

8501 Mo-Pac Boulevard 

P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LUKELLY 

Certified by: 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-256 

Method:SU8310 PAHs by HPLC (1) 

List:8310 Method analytes 
Sample ID: 9006191515 9006191745 9006201410 9006201350 

IIIIIII;; 4 1 5 
Factor: 1 5 1 I l l l l l l l l 
Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
Matrix: water water water water 

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

Acenaphthene ND K.B ND 9.0 ND 1.8 ND 1.8 
Acenaphthylene ND 2.3 ND 12 ND lllll ND 2.3 
Anthracene ND 0.66 ND 3.3 ND 0.66 ND 0.66 
Benzo(a)anthracene ND 0.013 0.60 0.065 ND 0.013 ND 0.013 
Benzo(a)pyrene ND 0.023 0.14 a 0.12 ND 0.023 ND 0.023 
Benzo(b)fIuoranthene ND 0.018 0.44 a 0.090 ND o.Qia ND 0.018 

Benzo(g,h,i)perylene ND D.076 0.52 a 0.38 ND 0.076 ND 0.076 
Benzo(k)fluoranthene ND 0.017 ND 0.085 ND 0.017 ND 0.017 
Chrysene ND 0.15 3.9 0.75 ND D.15 ND 0.15 
Dibenzo(a.h)anthracene ND 0.030 ND 0.15 ND 0.030 ND 0.030 
Fluoranthene ND D.21 ND 1.0 ND 0.21 ND 0.21 
Fluorene ND 0.21 5.2 1.0 ND 0.21 ND 0.21 
IndenoO ,2,3-cd)pyrene ND 0.043 ND 0.22 ND O.043 ND 0.043 

Naphthalene ND 1.8 ND 9.0 ND 1,8 ND 1.8 
Phenanthrene ND 0.-64 11 a 3.2 ND 0.64 ND 0.64 
Pyrene ND 0 2? ND 1.4 ND 0.27 ND 0,27 

Surroqate Recoverv(%) 

Terphenyl-d14 99 82 96 74 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 3 Est. result less that 5 times detection limit 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-256 

Hethod:SU8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 9006201100 9006200945 REAGENT BLANK 

Z J 
Factor: 50 1 1 

Results in: ug/L ug/L ug/L 
05A 06A 07A 

Matrix: water water water 

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

Acenaphthene ND D 180 ND 1.8 ND 1.8 

Acenaphthylene ND D 230 ND 2.3 ND lllll Anthracene ND 33 ND 0.66 ND 0.66 

Benzo(a > anthr acene 1.4 a 0,65 ND 0.013 ND O.OU 
Benzo(a)pyrene ND 1-2 ND 0.023 ND 0.023 
Benzo(b)fluoranthene ND 0,90 ND 0.018 ND 0,018 
BenzoCg.h,i)perytene ND 3.8 ND 0.076 ND 0.076 
Benzo(k)fIuoranthene ND 0,85 ND 0.01? ND 0.017 

Chrysene 9.3 a 7.5 ND 0.15 ND 0.15 
Dibenzo(a,h)anthracene ND 1,5 ND 0.030 ND 0.030 
Fluoranthene ND 10 ND 0.21 ND 0.21 
Fluorene 64 D3 21 ND 0.21 ND 0,21 
IndenoO ,2,3-cd)pyrene ND D 4.3 ND 0.043 ND 0.043 
Naphthalene 230 D3 180 ND 1.8 ND 1,6 
Phenanthrene 150 a 32 ND 0.64 ND 0.64 

Pyrene ND 14 ND 0.27 ND 0.27 

Surroqate Recovery(%) 

Terphenyl-d14 196 Q 78 97 

Control Limits: 24 to 146 

ND Not detected at specified detection limit D Sample dilution necessary for this analyte 
a Est. result less that 5 times detection limit O Outside control limits 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 4 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-256 

Method:SU8310 PAHs by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: RECOVERY CHECK RECOVERY CHEC-
K DUP 

Factor: IIIIIIIIIIIII !IM|^ 
Results in: % recvry X recvry 

08A 09A 
Matrix: water water 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Fluorene 
Naphthalene 
Phenanthrene 

Surrogate Recoverv(%) 

Terphenyl-d14 

Control Limits: 24 to 146 

Result Det. Limit 
14 
18 
47 
58 
63 
39 
15 
64 

72 

Result Det. Limit 
64 
82 
87 
126 
100 
98 
89 
95 

94 

a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



R A D I A N 
C O R P O R A T I O N Sample History Page:5 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Sample Identifications and Dates 

Sample ID 9006191515 9006191745 9006201410 9006201350 9006201100 9006200945 

i i i i i i i i i fi::li|i5fi sn$ & 
Date Sampled 06/19/90 06/19/90 06/20/90 06/20/90 06/20/90 06/20/90 
Date Received 06/22/90 06/22/90 06/22/90 06/22/90 06/22/90 06/22/90 
Matrix water water water water water water 

01 02 03 04 05 06 

SW8310 PAHs by HPLC 
Prepared 06/24/90 06/24/90 06/24/90 06/24/90 06/24/90 06/24/90 
Analyzed 07/22/90 07/24/90 07/22/90 07/22/90 07/22/90 07/22/90 
Analyst TLS TLS TLS TLS TLS TLS 
File ID 89 110 91 92 & 111 93 & 112 95 
Blank ID 84 84 84 84 84 84 
Instrument HPLC 2 HPLC 2 HPLC 2 HPLC 2 HPLC 2 HPLC 2 
Report as received received received received received received 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-256 

Sample History Page:6 

Sample Identifications and Dates 

Sample ID 

Date Sampled 

Date Received 

Matrix 

REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-

K DUP 

06/22/90 

water 

07 

06/22/90 

water 

08 

06/22/90 

water 

09 

SU8310 PAHs by HPLC 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

SU8310 PAHs by HPLC 

Prepared 

Analyzed 

Analyst 

File ID 

Blank 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 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments. Notes and Definitions 



R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-256 

S ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection li m i t . 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

D ORGANICS METHODS 

This flag identifies a l l 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) f a l l within 

the calibration range. 

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. 

Q 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 OC spike, and 

surrogate recoveries; and to RPD(relative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions Page: A-3 

Geoscience Consultants, Ltd.: 

Radian Work Order; 90-06-256 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l 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 

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 wi l l perform i t s 

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 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soi l , water, air, o i l , or solid 

waste. 

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

Units - ug/L micrograms per l i t e r (parts per bit lion);liquids/water 

ug/kg 

ug/M3 

mg/L 

mg/kg 

% 

NTU 

uS/cm 

mL/hr 

CU 

micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

micrograms per cubic meter; air samples 

mi l ligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mi 11igrams per kilogram (parts per mi 11ion);soiIs/solids 

percent; usually used for percent recovery of OC standards 

conductance unit; microSiemans/centimeter 

m i l l i l i t e r s per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N Radian Work Order 90-06-292 

Analytical Report 

08/01/90 

RICIIVED AUG 2 1990 

Geoscience Consultants/ Ltd: 

Geoscience Consultants, Ltd: 
500 Copper NU 
Suite 200 

Albuquerque, NM 87102 
Sample Manager 

Customer Uork Identification M & A Offsite, COC #3333 
Purchase Order Number 456-002 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

8501 Mo-Pac Boulevard 

P. O. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LUKELLY 

Certified by: 



R A D I A N 
C O R P O R A T I O N Page: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-292 

Method:SU8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample 10: 

$¥0 

1 
9006211545 9006211730 REAGENT BLANK 

Factor: 

Results in: 

Matrix: 

5 

ug/L 

01A 

water 

100 
ug/L 
02A 
water 

1 

ug/L 

04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene 19 a 9-0 ND 180 ND 1.8 
Acenaphthylene ND 12 ND 250 ND i l l i Anthracene ND 3.3 ND 66 ND 0-66 
Benzo(a)anthracene ND 0.065 8.4 1.3 ND 0.015 
Benzo(a)pyrene ND 0-12 2.8 a 2-3 ND 0.023 
Benzo(b)fluoranthene ND 0.090 7.4 a 1.8 ND 0,018 
Benzo(g,h,i)perylene ND 0.38 10.9 a 7.6 ND 0-076 
Benzo(k)fluoranthene ND 0.085 ND 1.7 ND 0,017 
Chrysene ND 0-75 65 a 15 ND 0.15 
Dibenzo(a,h)anthracene ND 0.15 9.4 a 3.0 ND 0,030 
Fluoranthene ND 1.0 107 a 42 ND 0.21 
Fluorene 3.6 a 1,0 91 a 21 ND 0.21 
Indeno(1,2,3-cd)pyrene ND 0-22 ND 4.3 ND 0.043 
Naphthalene 20 a 9.0 320 a 180 ND 1,8 
Phenanthrene ND 3.2 510 64 ND 0.64 
Pyrene ND 1,4 31 a 27 ND 0.27 

Surrogate Recoverv(%) 
Terphenyl-d14 104 NC 108 
Control Limits: 24 to 146 

a Est. result less that 5 times detection limit ND Not detected at specified detection limit 
NC Not calculated 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this r> 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-292 

Hethod:SW8310 PAHs by HPLC (1) 
list:Matrix Spike Analyte List 

Sample ID: RECOVERY CHECK RECOVERY CHEC-

K DUP 

Factor: lllt!!i!!!!!lill!!!!!!ii!; 

Results in: % recvry X recvry 
05A 06A 
water water 

Result Det. Limit Result Det. Limit 

Acenaphthene 56 61 

Acenaphthylene 72 76 

Anthracene 84 85 

Benzo(k)fluoranthene 126 123 

Dibenzo(a,h)anthracene 101 99 

Fluorene 92 89 

Naphthalene 95 92 

Phenanthrene 89 86 

Surrogate Recoverv(50 

Terphenyl-d14 102 97 

Control Limits: 24 to 146 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-292 

Sample History Page:4 

Sample 10 

Sample Identifications and Dates 

9006211545 9006211730 REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-

K DUP 
| Date Sampled 06/21/90 06/21/90 

Date Received 06/26/90 06/26/90 06/26/90 06/26/90 06/26/90 
Matrix water water water water water 

I 
01 02 04 05 06 

SW8310 PAHs by HPLC 

1 Prepared 06/27/90 06/27/90 06/27/90 
| Analyzed 07/30/90 07/24/90 07/23/90 

Analyst TLS TLS TLS 
File ID 9 115 97 

I 
Blank ID 

97 97 97 
> Instrument HPLC 2 HPLC 2 HPLC 2 

Report as received received received 
> SW8310 PAHs by HPLC 

Prepared 06/27/90 06/27/90 
Analyzed 07/23/90 07/23/90 
Analyst TLS TLS 
File ID 98 99 

' Blank ID 97 97 
Instrument HPLC 2 HPLC 2 
Report as received received 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments, Notes and Definitions 



R A D I A N 
CORPORATION ^ D e f i n i t i o n s p a g e ; ^ 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-292 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection li m i t . 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

NC 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 S 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. 

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. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions Page: A-3 

Geoscience Consultants,Ltd. 

Radian Work Order: 90-06-292 

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 w i l l perform i t s 

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 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bitlion);liquids/water 

• ug/kg micrograms per kilogram (parts per bi l l i o n ) ; soiIs/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per million);liquids/water 

mg/kg mi 11igrams per kilogram (parts per mi I t ion);soiIs/sol ids 

% : percent; usually used for percent recovery of OC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 



R A D I A N 
C O R P O R A T I O N Radian work Order 90-07-078 

RECEIVED AUG 2 1 1990 
Analytical Report 

08/17/90 

Geoscience Consultants, Ltd. 

Geoscience Consultants, Ltd. 

500 Copper NW 

Suite 200 

Albuquerque, NM 87102 

Sample Manager 

Customer Work Identification H & A Offsite 

Purchase Order Number 

Contents: 

1 Analytical Data Summary 
2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 
8501 Mo-Pac Boulevard 

P. 0. Box 201088 
Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LWKELLY 

Certified by: 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-07-078 

Hethod:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 9007061040 SH­ 9007061205 SH­ REAGENT BLANK 
S-9 S-11 

Factor: 24 38 1 
Results in: ug/L ug/L ug/L 

01A 02A 03A 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND D 170 ND D 340 ND 1.8 
Acenaphthylene ND D 220 ND D 440 ND lllll Anthracene ND 16 ND 25 ND 0.66 
Benzo(a)anthracene ND 0.31 ND 0.49 ND 0.013 
Benzo(a)pyrene ND 0.55 ND 0.87 ND 0.023 
Benzo(b)fluoranthene ND 0.43 ND 0.68 ND 0.018 
Benzo(g,h, i Jperylene ND 1.8 ND 2.9 ND 0.076 
Benzo(k)fluoranthene ND 0.41 ND 0,65 ND 0.017 
Chrysene ND 3.6 ND 5.7 ND 0.15 
Dibenzo(a,h)anthracene ND 0.7a ND 1.1 ND 0,030 
Fluoranthene 23 a 5.0 22 a 8.0 ND 0.21 
Fluorene 74 D3 20 85 Da 40 ND 0.21 
IndenoO ,2,3-cd)pyrene ND D 4.0 ND D 8.2 ND 0.043 
Naphthalene 210 oa 170 540 oa 340 ND 1.8 
Phenanthrene 190 15 230 24 ND 0.64 
Pyrene 68 6.S 67 10 ND 0.27 

Surrogate Recovery(%) 

Terphenyl-d14 173 Q 110 102 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 0 Sample dilution necessary for this analyte 
3 Est. result less that 5 times detection limit O Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-07-078 

Sample History Page:3 

Sample Identifications and Dates 

Sample ID 9007061040 SH- 9007061205 SH­ REAGENT BLANK 
." S-9 S-11 

Date Sampled 07/06/90 07/06/90 
Date Received 07/10/90 07/10/90 07/10/90 
Matrix water water water 

01 02 03 4 
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 & 113 
Blank ID 112 & 113 112 & 113 112 & 113 
Instrument HPLC 3 HPLC 3 HPLC 3 
Report as received received received 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
g 
i 
g 
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R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consultants, Ltd. 

Radian Uork Order: 90-07-078 

3 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 

D ORGAN ICS METHODS 

This flag identifies a l l analytes analyzed at a secondary dilution 

factor. 

EXPLANATION 

In an analysis some compounds can exceed the calibration range of th 

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) f a l l within 

the calibration range. 

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. 

0 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. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions Page: A-3 

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 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 w i l l perform i t s 

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 l i t e r of water will result in a factor of 100. 

Matrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 

waste. 

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

Units - ug/L micrograms per l i t e r (parts per b i l l ion),-liquids/water 

ug/kg 
ug/M3 

mg/L 
mg/kg 
% 

uS/cm 

mL/hr 

NTU 
CU 

micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

micrograms per cubic meter; air samples 

milligrams per l i t e r (parts per mi I lion);Iiquids/water 

milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

percent; usually used for percent recovery of QC standards 

conductance unit; microSiemans/centimeter 

m i l l i l i t e r s per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N Radian Work Order 90-06-299 

Analytical Report 
08/01/90 

RECEIVED AUG 2 

Geoscience Consultants. Ltd. 

Geoscience Consultants, Ltd. 
500 Copper NW 
Suite 200 

Albuquerque, NM 87102 
Sample Manager 

Cust omer Wor k I dent i f i cat i on Gi ant M & A, COC 3492 
Purchase Order Number 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 
8501 Mo-Pac Boulevard 

P. 0. Box 201088 
Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LUKELLY 

Certified by: 



C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-06-299 

Method:SU8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 9006231430 

1 

Results in: ug/L 

02A 
Matrix: water 

Result Det. Limit 

Acenaphthene ND 1.8 
Acenaphthylene ND 2.3 
Anthracene ND 0.66 

BenzoC a)anth racene ND 0.013 
Benzo(a)pyrene ND 0.023 

Benzo(b)fluoranthene ND 0.018 
Benzo(g,h,i)perylene ND 0.076 

Benzo(k)fluoranthene ND 0.017 • 
Chrysene ND 0.15 

Dibenzo(a,h)anthracene ND 0.030 
Fluoranthene ND 0.21 

Fluorene ND 0.21 
Indeno(1,2,3-cd)pyrene ND 0.043 

Naphthalene ND 1.8 
Phenanthrene ND D.64 

Pyrene ND 0,2? 

Surrogate Recoverv(%) 
Terphenyl-d14 54 

Control Limits: 24 to 146 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-299 

Sample History Page:3 

Sample ID 

Date Sampled 
Date Received;: 
Matrix 

Sample Identifications and Dates 

9006231430 

06/23/90 

06/27/90 

viater 

02 

SW8310 PAHs by HPLC 

I 

Prepared 06/27/90 

Analyzed 07/23/90 

Analyst TLS 

File ID 103 

Blank ID 97 

Instrument HPLC 2 

Report as received 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



R A D I A N 
C O M P O H A T I O N Radian Work Ord»r 90-06-333 

Analytical Report 
09/26/90 

Giant juftft<r4 Co, }

 1

 t 

606 p, Highway 64 < 
Fern^ton* NM 87401 

4 *• 

CitfttWr Work ]der\tlf!eet|6n 8310^ / 
Purchase order Nuribtf RFE-9BJ4S 

J Analytical pet* Sundry 
fZ . Sartre Jtjitory 

4 ^Hottilpd Paf(nltlo6« ' 

Radian Analytfoal Servleet 
8501 Mo-Pae Bou(«v«rd 

P. O. Box 201088 
Austin, TX 78720-1088 

512/454-4797 

Client Service* Coordinator; RRKAY 

Certified byi 



R A D I A N 

.Oltot Uf\h\ni Co. I,' < 
Aadl.n vork Order.- W-W'WJ 

Analytical Data Summary Paget 2 

t* ::ResytH:*Jn 

Acenephthene 
Aeenaphthylane 
Anthracene 
8enze{a)Bnthracena 
ftenio(e)pyrene 
Benxo(b)fluoranthene 
Benzc-CB.h.Dperylene 
Bemo(k)f luoranthene 
chryeene 
Dlbanie(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,Z,J-ed)pyrene 
Naphthalene 
Phenanthrene 
pyrene 

surrogate Beeovarv(Xl 
Terphenyl-dU 
Control Llmttai 24 to 146 

Result Det. Limit 
NO 0 
MD o mm. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

70 

NO D 
ND 0 
9,64 * 

Result Det, 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

89 

o i f ' . . * • * V 0 

, KO Net detected, tt specified detection Unit* > AvrY*'** j / ; ' tl Bangle diluted for thle analyte ' *" 
* Cat. reeult less than S tips* detection limit " * Att"\^ * „' ' . 

l l l l l l i l l i 
- >.s->.-,;ii i-; .4; !•; :•(.,•+;<; t-i iv: 
•Vl I;;.; ••. •tf̂ iy,l •W<i*+<*} *? •';« !**'*• 

(1) fcir a detelled daserjptton Of flegs end technical term trAhfs report rafer tP Appendix A in this raport, 



R A D I A N 

it lifinti 
l-i'H' * S 41"'*?. 

'i.oi-t'-t-' 

* f •1' ki 

ir) Work,; 3rd* 

Sample History PaoetS 

i+.'.SJiJj ' Sample Identifications and, 0«t*« 

Sample iO . 9006271300 RtACEHT BLANK 

* , 4 IHMO 
Date Sempled. ' ' 06/27/90 ' -
Pete Received t i* 06/29/90 ' ' 06/29/90 

0t s 02? ! 

i r 

8W8310 PAH* by HPLC 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

06/29/90 
07/31/90 
TLB 
12 1 11 
117 
HPLC 2 
recetvad 

08/29/90 
07/24/90 
TLB 
117 
117 
HPLC 2 
reetlved 





R A D I A N 
Notes end Definitions 

0 This flag identifies ell analytes Identified In analysis at e second­
ary dilution factor. In en analysis aoma conpounds can excaed the 
eelIbratlon range of the Instrument. Therefore two analyses ere per­
formed, one at the concentration of the majority of the analytea, and a 
aacond with tha sanple diluted eo thet high concentration anatyte(a) 
fall within tha calibration range. 

ND ThU flag (or < ) Is used to denote analytes which are not detected 
•t or above the apsctflad detection Unit. The value to the right of 
tha < symbol la the method specified detection limit for the eample. 

* The eaterlsM*) Is ueed to flag reaulta which are less than five times 
tha RMthod epeelflod detection limit. Studies have shown that the 
uncertainty of the analysis will Inersasa exponentially aa the mathod 
detection limit Is approached. These results should be considered 
approximate. 



R A D I A N 
Notts and DsfInit(ons Paget A-3 

TERM*, U8ED tN THIi REPORTl 
Analyte • A chemical for which a eample fe to be analyzed. The analysis kill meat 
EPA method end OC specifications. 

Compound • Ise Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 
quantitation specified by EPA for a method. Radian ateff regularly assess their 
laboratories' method detection limits to verify that they meet or ara tower than those 
specified by EPA. Detection limits which are higher than method limits ere based 
on experfmantel values et the 99% confidence level. The detection limits for EPA CLP 
(Contract Laboratory Program) methoda ere 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 
site, dilution or cleanup. (Refer to Factor, below) 

EPA Hethod • The EPA specified method used to perform en analysis. CPA has specified 
standard methods for analysis of environmental sanple*. Radian wilt perform its 
analyses and accompanying QC tests tn conformance with EPA methods unless otherwise specified. 

Factor • Default method detection Units ere based en analysis of clean water samples. 
A faetor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, ute of clcsnup procedures, or dilution of extracts/ 
dlgestetee. For example, extraction or digestion of 10 grams of eoll in contrast 
to 1 liter of water will result in a factor of 100. 

Matrix • The sample material. Generally, it will be aoil, water, air, oil, er Solid 
waste. 

Radian Work Order * The unique Redlan Identification code esslgned to the samples reported in 
the analy tlcal summary. 
n *t !•<; 

t i i i 
el l ia i i iwiw 

i/hr ^ -ilUJUtera per>6ur, r«tf •{ s< 

y :l.V v; color; unit; equelte 1 mg/L or 

^t:rec6ve7;pf «C standards V; >; 

B S i t l i l l i i i l 
Ittlemenjof wtter jn water, . 
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l O R P O R A T I O N Notes and Definitions 

Geoscience Consultants, Ltd. 
Radian work Order: 90-06-299 

Page: A-2 

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. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consu11ants, Ltd. 

Radian Work Order: 90-06-299 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l 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 
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 w i l l 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 l i t e r of water will result in a factor of 100. 

Matrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units - ug/L micrograms per l i t e r (parts per billion);liquids/water 

ug/kg micrograms per kilogram (parts per bi l l i o n ) ; soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per million);liquids/water 

mg/kg milligrams per kilogram (parts per mi Uion);soiIs/sol ids 

% percent; usually used for percent recovery of OC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N 

RECEIVED CCT 0 8 
Radian Work Order 90-08-357 

Analytical Report 

09/28/90 

Geoscience Consultants, Ltd. 

Geoscience Consultants, Ltd. 

500 Copper NW 

Suite 200 

Albuquerque, NH 87102 

Sample Manager 

Customer Work Identification H&A COC 3501 

Purchase Order Number 456-002 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

8501 Mo-Pac Boulevard 

P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LWKELLY 

Certi fied by: 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants/ Ltd. 
Radian Work Order: 90-08-357 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes Illllllll i i 
Sample ID: 9008221106 9008221400 9008221915 9008231030 

Factor: 0.95 0.94 4.8 0.95 
Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1.7 ND 1.7 ND B.6 ND 1.7 
Acenaphthylene ND 2.2 ND 2.2 ND 11 7.9 a 2.2 
Anthracene ND D.63 ND 0.62 ND 3.2 ND 0.63 
Benzo(a)anthracene ND 0,012 ND 0.012 ND 0.062 ND 0.012 
Benzo(a)pyrene ND 0.022 ND 0.022 ND 0.11 ND 0.022 
Benzo(b)fluoranthene ND 0.017 ND 0.01? ND 0,086. ND 0.017 
Benzo(g,h,i)perylene ND 0.072 ND 0.071 ND 0.36 ND 0.072 
Benzo(k)fluoranthene ND 0,016 ND 0,016 ND 0,062 ND 0,016 
Chrysene ND 0,14 ND 0.14 ND 0.72 ND 0.14 
Dibenzo(a,h)anthracene ND 0.028 ND 0.028 ND 0,14 ND 0.028 
Fluoranthene ND D.20 ND 0.20 1.2 a 1.0 ND 0.20 
Fluorene 0.77 a 0,20 0.23 a 0.20 3.6 a 1.0 0.56 a 0.20 
IndenoO ,2,3-cd)pyrene ND 0.041 ND 0.O4O ND 0.21 ND 0.041 
Naphthalene ND 1.7 ND 1.7 48 8,6 12 U7 
Phenanthrene ND D.61 ND 0.60 8.0 a 3.1 2.8 a 0.61 
Pyrene ND 0,26 ND 0.2S 1.8 a i l l i ND 0.26 

Surroqate Recoverv(%) 

Terphenyl-d14 83 88 74 84 
Control Limits: 24 to 146 

ND Not detected at specified detection limit a Est. result Less that 5 times detection Limit 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants;:Ltd. 
Radian Work Order:: 90-08-357 

Method:SW8310 PAHs by HPLC <1) 
List:8310 Method analytes 

Sample ID: Reagent Blank 

Factor: IIIIIIII 
Results in: ug/L 

05A 
Matrix: water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1.8 
Acenaphthylene ND 2.3 
Anthracene ND 0.66 
Benzo(a)anthracene ND 0,013 
Benzo(a)pyrene ND 0.023 
Benzo(b)fluoranthene ND 0.018 
Benzo(g,h,i)perylene ND 0,076 
Benzo(k)fluoranthene ND 0,017 
Chrysene ND 0.15 
D i benzo(a, h) anth racene ND 0.030 
Fluoranthene ND D.21 
Fluorene ND 0.21 
Indeno(1,2,3-cd)pyrene ND 0.043 
Naphthalene ND 
Phenanthrene ND D.64 
Pyrene ND 0,27 

Surrogate Recoverv(%) 
Terphenyl-d14 100 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 

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



R A D I A N 
C O R P O R A T I O N Sample History Page:4 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-08-357 

Sample Identifications end Dates 

Sample ID 9008221106 9008221400 9008221915 9008231030 Reagent Blank 

Date Sampled 08/22/90 08/22/90 08/22/90 08/23/90 

Date Received 08/25/90 08/25/90 08/25/90 08/25/90 08/25/90 

Matrix water water water water water 

~ 

01 02 03 04 05 

SU8310 PAHs by HPLC 

Prepared 08/28/90 08/28/90 08/28/90 08/28/90 08/28/90 

Analyzed 09/10/90 09/10/90 09/10/90 09/10/90 09/06/90 

Analyst TLS TLS TLS TLS TLS 

File ID 6 7 8 10 236 & 306 

Blank ID 236 & 306 236 & 306 236 & 306 236 & 306 236 & 306 

Instrument HPLC 2 HPLC 2 HPLC 2 HPLC 2 HPLC 2 

Report as received received received received received 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments. Notes and Definitions 



R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geosc ience Consu11ants, Itd. 
Radian Work Order: 90-08-357 

S 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. 

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. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions 

Geoscience Consultants, Ltd:: 

Radian Work Order: 90-08-357 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis 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 
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 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 
waste. 

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

Units - ug/L micrograms per liter {parts per billion);Iiquids/water 

ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per liter (parts per mi I lion);liquids/water 
mg/kg milligrams per kilogram (parts per million);soils/solids 

% percent; usually used for percent recovery of OC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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R A D I A N 
C O R P O R A T I O N Radian Work Order 90-06-333 

Analytical Report 
09/26/90 

Giant Refining Co; 

Giant Ref i ni ng Co. v 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification 8310 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
8501 Mo-Pac Boulevard 
P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: RRMAY 

Cert if 



R A D I A N 
e o w p o * t * t T ' 0 , i Analytical Data Summary Page: 2 

ll , = j 
Giant Refining Co. 
Radian Work Order: 90-06-333 

Hethod:SW8310 PAHs by HPLC (1) 
list:8310 Method analytes 

Sample ID: 9006271300 REAGENT BLANK 
SHS-10 

Factor: 0.94 Illllllll 
Results in: ug/L ug/L 

01A 02A 
Matrix: water water 

Result Det. Limit Result Det. Limit 
Acenaphthene ND D 17 ND 1.8 
Acenaphthylene ND D 22 ND 2.3 
Anthracene ND 0.62 ND 0.66 
Benzo(a)anthracene ND 0,012 ND 0.013 
Benzo(a)pyrene ND 0.022 ND 0.023 
Benzo(b)fluoranthene ND 0.017 ND 0.018 
Benzo(g,h,i)perylene ND D.071 ND 0.076 
Benzo(k)fluoranthene ND 0.016 ND 0,017 
Chrysene ND 0.14 ND 0.15 
Dibenzo(a,h)anthracene ND 0.02$ ND 0.030 
Fluoranthene ND D.20 • ND 0.21 

'T' Fluorene 2.2 D* 2,0 ND 0,21 . 
Indeno(1,2,3-cd)pyrene ND D 0.40 ND 0.043 
Naphthalene ND D 17 ND 1.8 
Phenanthrene 0.84 * 0.60 ND 0.64 
Pyrene ND 0,25 ND 0,27 

Surrogate Recoverv(X) 
Terphenyl-d14 70 89 
Control Limits: 24 to 146 

ND Not detected at specified detection limit D Sample diluted for this analyte 
* Est. result less than 5 times detection limit 

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



I R A D I A N 
c o w , , O W A T I O W Sample History Page:3 

Giant Refining Co. 
Radian Work Order: 90-06-333 

Sample Identifications and Dates 

Sample 10 9006271300 REAGENT BLANK 
SHS-10 

Date Sampled 06/27/90 
1 Oate Received 06/29/90 06/29/90 

Matrix water water 
01 

1 SW8310 PAHs by HPLC 
Prepared 06/29/90 08/29/90 
Analyzed 07/31/90 07/24/90 

I Analyst TLS TLS 
File 10 12 & 11 117 
Blank ID 117 117 
Instrument HPLC 2 HPLC 2 
Report as received received 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments, Notes and Definitions 

I 
I 
I 



R A D I A N 
C O R P O R A T I O N Notes and Def in i t ions 

Giant Refining Co. 
Radian Work Order: 90-06-333 

0 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 analytes, and a 
second with the sample diluted so that high concentration analyte(s) 
fall within the calibration range. 

ND 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. 



R A D I A N 
Notes and Definitions Page: A-3 

Giant Refining Co; 
Radian Work Order: 90-06-333 

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, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units * ug/L micrograms per liter (parts per b i l l ion);liquids/water 
ug/kg micrograms per kilogram (parts per biltion); soils/solids 
ug/H3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion); liquids/water 
mg/kg milligrams per kilogram (parts per million);soiIs/sol ids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 



ANALYTICAL RESULTS FOR SOIL SAMPLES 

FROM BORINGS 

Bl, B3, AND B4 
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Radian Uork Order 90-08-306 

Analytical Report 
09/04/90 

RECEIVED SEP 7OT 

6eoBcler.ee Consul tents; Ltdi i 

GeOsttente COnSuttSnt*, Lid. 
,. $00 Copper WW 

Suite 200 
Albuquerque, WH 67102 
Ssmpte HfenSger 

•,»„a\i,U.,),(M.{,.ii.,i.. 

Customer Work Identification H A COC* 3722 
purthast Order1 Humber 446002 

Cditentut 

\ Analytftal Data Summary 
t sample Hletory 
i ' Comments Summary' 
4 Holes and Definitions 

Radian Analytics! Services 
8501 Ho-Pac Boulevard 
P. O. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinators LUKELLY 

Certlll ed by; \ 



I' f • / RADIAN 
C O R P O R A T I O N 

Cec-selence Consul tent 6, L tt/. 
Radian work Order I y0*6§<30o 

Analytical Date Sumnary Page: 2 

I 
I 

RethodiHaloeatbone- by SU0016 (1) 

LlBttSWfiOlO 

Sample 10! 

Factor! 

Results Ini 

HalrlKi 

9008131230 

12.5 • 

uo/kfl 
OU 
«olld 

9008141000 

12.5 
Ug/kfl 

02A 
BOltd 

9008141150 

12.5 
ug/kg 
03A 
solid 

Reagent blank 

12.5 
ug/ko 
04A 
661 Id 

Bromodichloromethane. 
Bromoform 

Bromomethene 
Carbon Tetrachloride 
Chlorobemen6 
Chloroethane 

2-Chloroethylvlnylether 

Chloroform 

Chloromethane 
01bromochI oromethane-(2) 
1,2 - 01 ch I or obemene 

1.3- 01chlorobenzene 

1.4- 01chlorobenzene 

1.1- Olchloroethane 

1.2- Dlchloroethane 
1.1- Olchloroethene 
trens-1,2-0Ichloroethene 

1.2- 01chIor opropane 
cla-1,3-0lchloropropene-(2) 
trens-1,3-Dlchloropropene 
Methylene Chloride 

1,1,2,2-Tetrechloroethane-(3) 

Tetrachloroethene-(3) 

1,1,2-TrlcMoroethane-(2) 
1,1,1 -TrIchI or oe thane 

Trichloroethene 

TrIchlorofluoromethane 

Vinyl Chloride 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

4.2 a 
ND 

ND 

ND 

Det. limit 

6>2 ,> 

15 '1 
W t 

1 
M: 
1.2 4 
U 1 
2.5 1 
4,o"; 

\i -! 

] * c * j 

2,5 * 

M* I 
Vi-'-
s.o' J 
1.9 M 

M' 
2.5- $ 

2.5, I 

2,5 J 

Result 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

\.i 
:is 
1,3 
i.\ 
6.5 I 
6.2 * 

:u 
3.8 ' 
S*5 ' 
6.2 I 
4.0 ' 
3.o ; 
o*2 ' 
1.2 
2.9 
2.5 
1>2 ', 
3.8 
4.2 
5.0 
i.» 
1.2 
2.9 

2*5 
2.5 
2.3 

NO Not detected at specified detection limit 0 Est. result less that 5 times detection limit 

(1) for a detailed description 6f:flags 6nd technical .terms in this report refer to Appendix A in this report. 

(2) OlbromochUrotpethane* 1,1,2'lr|ch(t>ro*thane, and 
cts*1,3-0lchloroprbpene coelute. Ouentitated as 
Olbrbmochloromethane unites otherwise noted, "" , ' 

(3) Tetrachloroethene and 1,1,2,2-tetraehloroethBne 
coelute. Ouantltaled as fetrathloi-oethene unletis 
olheruise noted. 



I R A D I A N 
c o n r o n n T i o M 

Ceoscifcnce Consultants, Ltd. 
Radian Work brderl 90-08-366 

Analytical Data Summary Page: J 

1 HelhcJiHaloCahbonli by'SU8610 (1) s - -/> ? •', 
• LiKtlsWSOlO 
P sampl* lot 9008131230 9008U1000 9008H1150 Reagent blank 

• factbH SiSlffl̂ Bl̂ Bl 12.5 
I Results Ihi UB/kg Ug/kg U(j/kg Og/kD 

l i foUi i i i i i i i i i i i 02A 03A OU 
L hatftxt »6lld ioHd solid solid 

Result Oet. l imi t Result Oet. Limit Result Oet. Limit Result Oet. Limit 

P I Surroqete Recovery(X) 
I 1-Bromo-A-fluorobentene 90 92 94 95 

• Control Limits: 76 to 140 

(1) for a detailed description of hags and tethnit'al term* In thia report refer to Appendix A tn this report. 
(2) DlbromochloromethBnej {,l (2-ff|ehleroeth*nej and' / -

ttB'I.^DfeMeropfbpene coelute. 6u&nlftaf*d a i , 
blbromochioromethene unlees Otherwise noted. 

(31 Tetrachloroethene and 1ti,2,i!'telf>thl6roelriBne , , 
coelute. Quantified as felrachlofoethen^ untestt 
otherwise noted, ' " ' ' 

I 
I 
I 



? / R A D I A N 
C O R P O R A T I O N 

CedscMence Consul Un i t y ItoY 
Radian Work Orderi '90-08-306 

iHiititittiiiiHitt 

Analytical Date Strtmsry Page: 4 

MethodiVol. Srometlei by SU8520 (1) 
L1»l:SU8020 } 

'SsmpU I0f ' ' ' ' 1 1 7 \ ' ' ' 90081 9O08U1O06 9006U1150 Reagent blank 

teeter. 
Results InS 

Matrix! 

12500 
ug/kg 
018 
46l(d 

250 
Ufl/kfl 
02B 

solid 

12.5 
ug/kg 
03B 

solid 

,12.5 
ug/kg 
04A 
stslld 

Benzene 
Chlorobenzene 
1.2- Otchlorobenzene 
1.3- DIchIorobeniene 
1,4 -DI ch I or obeni ene 
Ethylbenzene 
Toluene 
Total xylenes 

Surrogate Recoverv(X) 
1-Bromo-4-fluorobenzene 
Control Limits: 76 to HO 

Result 
MO 
ND 
ND 
ND 
ND 
16000 

Det. Limit 

2500/J 
loOo'-'i 

ND 
32000 

|900„l| 

lsob/,1 

115 

Result Det. Limit 

70 O 

Result 
NO 
ND 
ND 
ND 
NO 
3.3 9 

'I 

15 
23 

Det. Limit 

f. 7 
P ' S.o 

86 

Result Det. Limit 

NO \.i"': 
ND 1.5 i 
ND £.0 ( 
ND .̂0 
ND 3.8 , ] 
ND 2.5 * : 
7.5 8 2.5 * 
ND 2.9 ; 

86 

UO Hot detected tt Specified detection limit ' 
s 1st. result'less that 5 limes detection limit 

B Jnorg' CLP-t eSul(<thDL but*than J6l/Org-deteeled in blank 
0 Outside control limits 

(1) tor a detailed description of Mags end technical terms in this report refer to Appendl* A In this report. 
, , -, 



R A D I A N 
C O R P O R A T I O N 

Ceeselehte Consultants, Ud< 
Rsdlen Work Order f 90-08'30o 

Analytical Data Summary Page:5 

, Kathod/ Anal yU 

Katrl* 

9008131230 

01 < 
I6ild 

,Sample Ident J f (cations 

9008U100 ''' 9008K1150 

02 
solid 

03 
solid 

1 Result bet. Limit Result Oet. Limit Resutt Oet. Limit 
wereent Moisture, CLP 
1 Percent moisture 7.0 % molstu I * 3 17 X molstu . "\ ',.s 17 X molstu . ,\ 

(1) for a detailed description of fUgS and technical terms In this report refer to the glossary,?; 



R A D I A N 
C O R P O R A T I O N 

(Seosclenca C<xiBu(l«nt», Lld< 
Sedfan Work Order! 90>08-*Oo' 

Sample Mtstory Pege:6 

sample Identifications and bete* ' < 

II temple 10 9008131230 eOQflldOOO 90081411S0 Reagent blank 

1 bete Sampled 08/1J/90 06/U/90 68/14/vd 
08/23/90 1 Dele deceived 68/23/90 08/23/90 
68/14/vd 
08/23/90 08/23/90 

• Matrix , lottd solid aolld solid 

1 i l l l i i i s l i l l l l i^S 03 04 

I f 

:::::X':;/:-;i;::-:::::;::.̂>:;:-:i:->;-:::;;;x;:-:'::; 

jHalocerbons by SU8010 
1 Prepared 

Analyzed 08/24/90 08/24/90 08/24/90 08/24/90 
Analyst BM BM BH JL 

1 rile 10 dg08249 dg082410 dg082411 dg08246 

1 Blank ID 
Instrument S 9 g g 

1 Report as received received received received 

1 
Vol. aromatics by SU8020 

Prepared 
Analyzed 08/26/90 08/26/90 08/26/90' 08/26/90 

1 Analyst BH BH BH BH * 

1 file ID dd0B267 dd08269 dd082612 dd08266 
Blank ID 

1 instrument d d d d 

1 Report aa received received received received 
Percent Moisture, CLP 

1 Prepared 

1 
Analyzed 08/24/90 08/24/90 08/24/90 
Analyst JL JL JL 
file ID 9008306 900B306 .9008306 

| Blank 10 

1 Instrument oven oven oven 

1 
Report as received received received 

• 

I 
I 
I 
I 
I 
I 
I 
I 



R A D I A N 
C O R P O R A T I O N 

Appendix A 

.CowmentsisWo(es and Definitions 



R A D I A N 
C O R P O R A T I O N 

c-eosclence Consultant*! ltd, 
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ALL METHODS tXCEPt CLP v 

the results which sre 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. 

6 INORGANIC CLP 
This flag Incdlcetes that a reported value Is (ess 
than the Contract Required Detection Limit (CRDL), but greater then 
the Instrument Detection Limit (IDL). 
ORGANIC METHODS 
This flag Indicates that an analyte Is found In the associated blank, 
but the sample results are not corrected for the amount In the blank. 

ND ALL METHODS EXCEPT CLP 
This flag Is used to denote analytes which ere 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. . 

0 ALL METHODS EXCEPT CLP 
This quality control standard ts outside method or laboratory spec­
ified control limits. 
EXPLANATION 
This flag Is applied to matrix spike, analytical OC spike, and 
surrogate recoveries; and to RPD(relatlve percent difference) 
values for duplicate analyses end matrix spike/matrix spike 
duplicate resglt. 



I 
."V 

R A D I A N 
C O R P O R A T I O N Notes end Definitions 

6e0selene« Consul tenia, Ltd. 
Radian Work Ord-ri $0-06-306 

Page: A-3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TERMS USED tN THIS REPORTS • 
Analyte * A chemical for which a sample ts to be analyzed. The analysis witt meet 
EPA method end 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 ere lower than those 
specified by EPA. Detection limits which are higher than method limits ere based 
on experimental values et the 99X confidence level. The detection limits for EPA CLP 
(Contrect Laboratory Program) methods ara CROLs (contract required quantitation 
limits) for orgenlcs and CROLS (contract required detection limits) for inorganics. 
Note, the detection limit may very 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 analysis. EPA has specified 
Standard methods for analysis of envlronmentel samples. Radian wilt perform Its 
analyses and accompanying OC tests In conformance With EPA methods unless otherwise specified. 

factor • Default method detection limits are based on analysts of cleen water samples. 
A factor Is required to calculate sample specific detection limits based On elternate 
matrices (soil or Water), reporting units, use of cleanup procedures, or dilution of extracts/ 
dlgestetes. for example, extraction or digestion of 10 grams of solt In contrast 
to 1 liter of water will result in a factor of 100. 

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

Redten Work Order * The unique Redlen Identification code assigned to the samples reported In 
the analytical summary. 

Units » ug/l \ 'micrograms bar Ml'ir (pern per b(ll|on);Uqulds/«4tfer s 

ug/kg" micrograms per 'kilogram (parte per billion)* soils/solids , 
Ug/HJ micrograms per tuble meter; iff samples 
tag/t mUUgtams peMlteMp^rti pet mjtUon)}liquids/water; 
mg/kg milligrams per kilogram (parts per mHlionJjseils/sotlds 

. ' t" - pareeht} Usually used for percent recovery of 0C standards 
u$7em '̂ conductance unit} mle>6§ieme.hs/£enttmet'er * 
mL/hr mil 11(1ter* per hour; rate of Settlement of matter In water 
NTU , turbidity onltj nephelometric turbidity'unit 
CU color Unit; equal to 1 mg/L bt chloroplslfnate salt 

I 
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APPENDIX D 

Slug Test Analysis From TLP And Plotted Data 



3HS-7 SLUG IN TEST 

T I M E : WATER LEVEL DRAWDOWN H/HO 

(seconds) ( f e e t ) . ( f e e t ) : 

175.45 38. 58 -0.37 . 2 1 3 8 7 2 2 

183.29 38. 53 -0.37 . 2 1 3 8 7 2 2 
1 9 1 . 3 7 3R. 5R -O . 37 .713R777 

1 9 9 . 4 5 3 8 . 5 7 - 0 . 3 8 . 2 1 9 6 5 4 2 

2 0 7 . 2 9 3 3 . 57 - 0 . 3 8 . 2 1 9 6 5 4 2 
?1S 3 7 3R. 5 7 -0.3R • < .71 9A547 • 

2 2 3 . 4 5 3 8 . 5 7 - 0 . 3 8 . 2 1 9 6 5 4 2 

2 3 1 . 2 9 3 8 . 57 - 0 . 3 8 . 2 1 9 6 5 4 2 
73R r 3 7 3R. 5R -O.37 .713R777 

2 4 7 . 4 6 3 8 . 5 3 - 0 . 3 7 . 2 1 3 8 7 2 2 ; 

2 5 5 . 2 9 . 3 8 . 5 8 - 0 . 3 7 . 2 1 3 8 7 2 2 
7A3.3R'" 3R . -(") - 3A .7OR093R 

2 7 1 . 2 2 3 8 . 59 - 0 . 3 6 . 2 0 8 0 9 3 8 

2 7 9 . 3 3 8 . 59 - 0 . 3 6 . 2 0 8 0 9 3 8 
3R . A -C) „ 3 S . 7073.1 3 5 

2 9 5 . 4 6 3 8 . 6 - 0 . 3 5 . 2 0 2 3 1 3 5 

3 1 9 . 2 2 3 8 . 6 1 - 0 . 3 4 . 1 9 6 5 3 1 5 
35Q T4 3R A1 -r». 34 

' 3 9 9 . 2 3 3 8 . 6 2 - 0 . 3 3 . 1 9 0 7 5 3 1 
1 4 3 9 . 3 4 3 8 . 6 2 - 0 . 3 3 . 1 9 0 7 5 3 1 
! 47Q 7^ 3R A4 ,. ̂ -1 . 1 7 9 1 9 7 6 

519.36 3 8 . 6 4 - 0 . 3 1 . 1 7 9 1 9 2 6 

j 559.2301 3 8 . 6 5 - 0 . 3 0 . 1 7 3 4 1 0 6 
1 ROQ 7 7 TP , A7 -n.7R •. ,1.i,1PS1Q 

i 639.2496 3 8 . 6 6 - 0 . 2 9 . 1 6 7 6 3 0 4 

i 679.38 3 8 . 6 6 - 0 . 2 9 . 1 6 7 6 3 0 4 
I 7 1 9 7A<?0 TR . A 7 -O „ 7R _1 A1RS19 

1 7 5 9 . 4 2 3 8 . 6 6 - 0 . 2 9 . 1 6 7 6 3 0 4 

7 9 9 . 2 9 9 6 3 8 . 6 8 - 0 . 2 7 . 1 5 6 0 6 9 9 
| P3Q 4AQP ~'P, . 69 - 0 . 7 6 . 1 5 0 7 9 1 5 

879.3499 38., 7 - 0 . 2 5 . 1 4 4 5 0 9 4 

UNCONFIRMED—* ftQUiEEB 

> 

= 0.7E-04 cm/sec 
-=—: 1-.-5- q od./4-t^ 
= 0.2E-05 f t / s e c 

0.2 f t / d a y 

REGRESSION COEFFICIENT = -.9831801 





SHS-7 SLUG OUT TES" 

t 

r 
TIME 

f = p r o n H < 4-
WATER LEVEL 

L f e e - U 

1Z6.26 
14-4.34-

I 
I 

2 5 2 . 4 2 
2 6 0 . 2 5 
2 6 8 . 3 4 
2 7 6 . 4 2 
2 8 4 . 2 5 

DRAWDOWN 
u l e e - U 

H/HO 

39.82 
-39 • R? 

0.87 ,4915256 
j m 5756 

3 9 . 8 2 
3 9 . 8 1 
3 9 . 8 1 
3 9 . 8 
3 9 . 8 

- 3 9 . fl 

0.87 
0.86 
0.86 
0.85 
0.85 
0.85. 

.4915256 

.485876 

.485876 

.4802246 

.4802246 
_4RD774A 

! I 

I 
i I 

I 

304.33 
344.45 
3R4.31 

59 .79 
59 .76 
' 9 . 7 5 

0 . 8 4 
0 . 8 1 
O . RO 

. 4 7 4 5 7 6 7 

. 4 5 7 6 2 6 1 

. 4 5 1 9 7 6 5 

4 2 4 . 4 3 
4 6 4 . 3 1 
5.04-A2_ 

3 9 . 7 4 
3 9 . 7 4 
39 • 77 

0 . 7 9 
0 . 7 9 
0 . 7 7 

4 4 6 3 2 8 7 
, 4 4 6 3 2 8 7 
/ 4 3 5 Q 7 7 7 

5 4 4 . 3 
5 3 4 . 4 3 0 1 

-674 • 309-6-

3 9 . 7 1 
3 9 . 6 9 
J39 • 6R_ 

0 . 7 6 
0 . 7 4 
Q - 7 3 

,429378 
,418077 
, 417479? 

II-
664.44 
704.34 

—Z44.779R 

I 
734.3698 
824.2698 
RAA - 3<9RA 

i l 

9 0 4 . 2 9 
9 4 4 . 4 3 0 1 

-SR4 , 31 9R 

59 .67 
59 .66 
L9_^6-5_ 

0 . 7 2 
0 . 7 1 

- 0 . 7 0 

, 40677.78 
, 4011299 

59 .63 
59 .63 
' 9 . A 7 

0 . 6 8 
0 . 6 3 
O .. 6 7 

3841811 
3841811 
3785297 

3 9 . 6 1 
3 9 . 6 2 
3 9 . 6 1 

0. 
0, 

66 
67 
J66_ 

3728301 
,3785297 
-377R801 

1 

1024.46 
1064.36 
JL10-4. J25_ 
1144.38 
"1184.28 
J.22A-4X 

I 
I 
I 

1264.32 
1304.22 
1 3 4 4 , 3 R 
1 3 8 4 , 2 3 
1 4 2 4 . 4 5 

JL46A..35. 

3 9 . 6 
3 9 . 6 

-3SU5.9-
3 9 . 58 
3 9 . 57 

-SSL^SLT: 

3 9 . 57 
3 9 . 57 
3 9 . 5 6 

,65 
.65 

567 2 3 0 5 
567 2 3 0 5 
:-6_L5aas_ 

,63 
,62 
.62 -
,62 
.62 
• 6 1 

555933 
5502816 
5.502816-
5502816 
5502816 
5A4.637 

3 9 . 5 5 
3 9 . 5 3 

-39._52_ 

, 60 
, 53 
, . 5L 

53B9824 
527 6 8 3 1 
522 0 3 3 5 

UNCONFINED AQUIFER 

K = 0 . 4 E - 0 4 c m / s e c 
0 . 9 q p d / f t 2 

-—0-^1.EJT--0.5—it/ ' sec 

0 . 1 f t / d a v 

>ERR E S S.IDM-CQEF-E.I C I ENT—=-=:.^,7-4A5 J -

I 
I 
I 





- 3HS-8 SLUG IN TEST 

I TIME 
1 ( s e c o n d s ) 

WATER LEVEL 
( f e e t ) 

DRAWDOWN 
( f e e t ) 

H/HO 

31.86. 
• 40.56 
1 49.24998 

37.08 
37.48 
37 . 59 

-1.74 
-1.34 
- 1 .23 

1 
.7701155 
.7068982 

57.94998 
66.64998 

1 75.36 

37.69 
37.78 
37.85 

-1.13 
-1.04 
-0.97 

.649428 

.597703 

.5574738 
• 84.06 

101.45 
1 110.16 
1 118.87 

136.28 
m 153.7 

37.9 
37.98 
38.02 

33.04 
38 . 1 
3R. 1 5 

-0.92 
-0.84 
-0.80 
-0.78 
-0.72 
-0.67 

.5287351 

.4827608 

.4597709 

.4482768 

.4137947 

.3R5057R 
1 171.11 
i 188.53 
i 705.95 

38.2 
38.24 
3R.7R 

-0.62 
- 0 . 53 
- 0 . 54 

.3563226 

.3333328 

.3103465 
1 223.38 
1 232.08 
! 740. 8 

38.33 
38.34 
3R.36 

-0 .49 
-0.48 
-0.46 

.2816095 

.2758625 

.2643685 
1 253.23 
I 275.64 
! 793.05 

38.4 
33.43 
38,46 

-0.42 
-0.39 
-O . 36 

.2413786 

.2241393 

.206898? 
H 302.41 
I 324.64 .. 
• 364.64 

38.47 
38.5 .... 
3R.54 / 

-0.35 
-0.32 
-O .28 

.2011494 

.1839083 

.1609703 
L 404.65 
1 444.66 
1 4R4 .. A A 

38. 57 
38.6 
3R . A4 

-0.25 
-0.22 
— O . 1 R 

.1436792 ' 

.1264381 

.10345 
524.66 

• 564.68 
38.66 
33.67 

-0.16 
-0.15 

9.195416E-02 
8.620S94E-02 

i UNCONFINED AQUIFER 

H K = O . 5F--03 rm/=.(=>r 

" ~ 11.4 
. = 0.2E-04 
D = 1 , 5 

g o d / f t 2 
f t / s e c 
f t / d a v 

• REGRESSION COEFFICIENT = -- .9372713 





1 
3HS-8 SLUG OUT TEST 

I 
TIME 

(seconds) 
WAT ER LEVEL 

( f e e t ) 
DRAWDOWN 
( f e e t ) 

H/HO 

I 
I 

58.98 
67.68996 
Z6-3R996-
85.08 
93.78 
107.48 

40.2 
40.17 
-.40- 1 3 
40.1 
40.07 
4Q, Q4 

1.94 
1.91 
..JL-aZ-
1.84 
1.81 
1 .78 

.5689156 

.5601171 
-~.5A83.aai-
5395396 
, 5307921 
5 7 1 9 9 4 7 

111.21 
119.91 
17R.67. 

40.01 
39.98 
-3-9_~9_5_ 

1.75 
1.72 
JL-.6_9_ 

.5131962 

.5043938 
•4956077 

137.33 
146.04 
154„74 

39.91 
39.89 
?,9 • R6 

1.65 
1.63 
1 .60 

.4838713 

. 4780063 
• 4697(183-

I 
I 
I 

I 
i 
i 
-i 

r 

163.45 
172.16 
1.R7.4—-
196.11 
204.82 
213.53 

230.96 
239.68 
248.39 
257. 1.1 
265.82 
274.53 
283.24 
-291J.9J6 

399.59 
439.61 
.4Z9.^64_ 
519.6601 
559.69 
599.73 

39.83 
39.81 
39 . 78-

1. 57 
1.55 
.1 . 5? 

.4604113 

.4545463 

.4457479 
3 9 . 7 6 
3 9 . 7 4 
3 9 . 7 2 
3 9 . 7 
3 9 . 6 8 
39,.66.. 
3 9 . 6 4 
3 9 . 6 2 

1 .50 
1 .48 
1 . 4 6 
1 .44 
1 . 4 2 

1 . 3 8 
1 . 3 6 

J^J3J5_ 

.4398829 

.4340183 

.4281529 

.4.222879 

.4164229 
-*4JJ15.579_. 
.404692 
.398827 

-.39 539.4 5_ 
.3870979 
.3841645 
3 7 R 7 9 9 5 

7 2 4 3 4 5 
6 3 6 3 7 
.46041? 

59 .38 
59 .34 
59..._29_ 
59 .26 
59 .23 
;9_^Z__ 

1 . 1 2 
1 .08 

-JLJ13_ 
1 . 0 0 
0 . 9 7 
0 . 9 4 

.3284462 

.3167162 
.^0J2JO5J37_ 
.2932553 
.2844578 
.2756603, 

59.18 
59.16 

639.4998 
679.5396 
-7_i2.. 58. 
759.6 
799.6296 
839 • 65SS 
879.6601 39.0: 

JJh lCD^INED_AQU IEER 

59.. 
59, 
59, 
55L 

1.4. 
11 
09 
05 

0 . 9 2 
0 . 9 0 

-0..B8.. 
0 . 8 5 
0 . 8 3 

J 1 J 1 

. 2697953 

.2639303 
..Z580644_ 
.2492678 
.2434019 
-^2.316719-

0.76 2228744 

K 0.1E-03 
3.0 

cm/sec 
.ao.dZ.f-tZ 

I 
0.5E--05 f t / s e c 

0.4 f t / d a v 

I 
REGRESSIOM COEFFICIEMT 982169: 

I 





3J..U13 Û J. TEST 

TIME 
onds 

._15_7_ 
63.10998 
71.80998 
..B9..22 
97.90998 
115.32 
_1?4_...P.3 . 

WATER...LEVEL 
( f e e t ) 

_37__51_ 
37.51 
37. 51 
.37.52 
37. 52 
37. 53 

DRAWDOWN., 
( f e e t ) 

.... H./.H 

:<l,-59_ 

141.44 
150.15 
1.67.. 57 
176.28 
193.69 

202, 
219.83 
228.54 
245.97 
254.68 
280. B 
..207 . L> 
309.32 
349.32 

37.53 
37. 54 
37. 54 
37.55 
37 . 55 
37... 56 
37. 56 
37 . 56 
37.57 
37 . 57 
37. 57 
37_..57. 
37. 58 
37. 59 
..37...6.._ 

-0. 59 
-0. 59 
-0,58._ 
-O. 58 
-0. 57 

..-o^.5.a.._ 
-0. 57 
-0. 56 
.-0,56... 
-0. 55 
-0. 55 
-0..54_ 
-0. 54 
-0. 54 
-0. 53 
-O. 53 
-0. 53 
..-CL. S3 
-0. 52 
-0.51 
_—£i.«_5Q 

.6344093 

.6344093 
...6236535.. 
.6236535 
.612901 

__il23_6J^5_ 
.612901 
.6021485 
_.. 6021.4135... 
. 5913961 
.5913961 
JS.5B0M.Q2_. 
.5806402 
.5806402 
.5698911. 
.5698911 
.5698911 
^56.9R911_ 
.5591352 
.5483861 
_..5jSZ6.3J57_ 

429.34 
469.34 
_S_ia__35_ 

37.62 
37.63 
.J37^63_ 

-0.48 
-0.47 
.r_J_-47_ 

.5161287 

. 5053729 

. 5Q53729 
549.36 
589.37 
679.. 3796 

37.65 
37.66 
.3.7.66. 

709.41 
749.4396 
.829 .2198.. 

37 .68 
37.69 
_3.7._7— 

-0.45 
-0.44 
-.-Q__44_ 
-0.42 
-0.41 
_-£>_.4.0_ 

.483868 

.4731155 

..4Z3115.5.. 

.4516105 

.4408614 

..4.3.01056_ 
869.25 
949.2798 

. .989.2999. 
1069.37 
1109.41 
1 1 m.. •??. 

3 7 . 7 1 
3 7 . 7 3 
3 7 . 7 4 

-0.39 
-0.37 

.4193531 

.397B4B2 
_3.87.Q9JZ3_ 

37.75 
37.76 
_32_JZ7_ 

-0.35 
-0.34 
...-0..3.3.. 

.3763432 

.3655908 
_35_4i33.45_ 

1229.27 
1309.34 
.1349.39 
1429.23 
1469.28 
.1 549.33 

37.77 
37.78 
.17.23... 
37.8 
37.81 
_27__ai_ 

-0.33 
-0.32 
. -0... 3.1. 
-0.30 
-0.29 

.3548349 

.344085B 

.3225809 

.311825 
__311B25 

1589.35 
1629.36 

..•166.9- 3 a 
1709.39 
1749.4 
1789.41 

3 7 . 8 1 
3 7 . 8 3 

. 3 7 . £14 
3 7 . 8 4 
3 7 . 8 4 

- 5 7 . 8 5 -

- 0 . 2 9 
- 0 . 2 7 

- 0 . 2 6 
- 0 . 2 6 

.311825 

.2903201 
_, 279.5676... 
.2795676 
.2795676 
.26BB135 

1859.38 
1939.22 
.2019.3 
2099.39 
2179.23 
-2259.33.-

37.86 
37.87 
J3.7.B7. 
37.88 
37.89 

__37__5__ 

-0.24 
-0.23 
_rO_..23_ 

.2580627 

.2473102 
.__2_LZ3J__2-

-0.22 
-0.21 

.2365577 

.2258053 
• 215049.4-

2339.43 
2419.29 
249.9.39.. 
2579.23 
2659.34 
2739.2? 

37.9 
37.91 
37... .92 
37.92 
37.93 
57.94_ 

-0.20 
-0.19 
-0. .!.8_ 
-0.18 
-0.1.7 

.2150494 

.2043003 
.__1?3.547_9_. 
.1935479 
.1827954 
-_1720429_ 

2819.35 
2899.23 
_297J?._37_ 

37.94 
37.95 
_32_95_ 

-0.16 
-0. 15 
.--0-..15. 

.1720429 

.1612871 
_16_J2S7_1.. 

UNCONFINED AQUIFER 

= 0.1E-03 cm/'sec 
2.6 a p d / f t 2 

..==_.£>.. 4E-G5 f t / s e c 
0.4 f t / d a y 

!_RE6[";C£S 1 ON CC1EFF.I CI ENT .9991147 





-RHR-9 Rl 1 Ifi n.l_LT-_I£SI 

i , • 

1 " TTMP WATFR 1 FVFI DRAWDOWN H/HO 

-mm ( seconds) ( f e e t ) ( f e e t ) 

fi?. 17996 3 R . 7 4 0.64 .761.9092 

' 69.57996 3 8 . 7 2 0.62 . 7 3 8 1 0 0 1 

1 78.27996 3 8 . 7 3 0.63 . 7 5 0 0 0 1 

• • RS A7 ^R.67 0.57 .67R57 

i:i 113.1 3 8 . 7 0.60 . 7 1 4 2 8 7 3 

m 130.52 3 8 . 7 1 0 . 6 1 . 7 2 6 1 9 1 9 

I 1 Ay 3 8 . 6 6 0. 56 . 6 6 6 6 6 9 1 

174.06 : 3 8 . 6 9 0.59 . 7 0 2 3 7 9 1 

t-^ 191.47 : 3 8 . 6 7 ; 0.57 . 6 7 8 5 7 

'-• ;' ' 7HR 9 3.R. 6 7 0.57 .67857: 

!P 226.33 3 8 . 6 6 0. 56 . 6 6 6 6 6 9 1 

••il 243.76 3 8 . 6 5 0.55 . 6 5 4 7 6 4 6 

• ?A1 1R 3 R . 6 5 O. 55 . 6 5 4 7 6 4 6 

.1 278.61 3 8 . 6 4 0. 54 . 6 4 2 8 5 6 4 

296.03 ; 3 8 . 6 3 0.53 . 6 3 0 9 5 5 5 
3R . 6 7 O . 52 . 6 1 9 0 4 7 3 

!• 379.42 3 8 . 6 0.50 . 5 9 5 2 3 8 2 

459.22 3 8 . 58 0.48 . 5 7 1 4 3 2 8 
4 9 9 . "74. 3R. 56 O . 4 6 . 5 4 7 6 ? 

1 579.3 3 8 . 5 4 0.44 . 5 2 3 8 1 1 

P 619.3399 3 8 . 5 3 0.43 '. 5 1 1 9 0 6 4 
' .._ ..___6.99.3996 3R. 4 7 0.37 . 4 4 0 4 7 9 2 

• j 739.4298 3 8 . 4 9 0 . 3 9 . 4 6 4 2 8 3 3 

• 819.2496 3 3 . 4 8 0.38 . 4 5 2 3 8 3 7 
= ! R59 ? 4 9 R 3R . 4R 0. 3R .4573R37 

JB 8 9 9 . 2 5 9 6 ... 3 8 . 4 7 0.37 . 4 4 0 4 7 9 2 

I 939.2496 : 3 8 . 4 6 . 0.36 . 4 2 8 5 7 0 9 

™ 9 7 9 . 7 5 9 9 3R 4.5 0.35 . 4 1 6 6 7 0 1 ' 
3 1 0 1 9 , 2 6 3 8 . 4 4 0.34 . 4 0 4 7 6 1 8 

1 1059.27 3 3 . 4 4 0.34 . 4 0 4 7 6 1 8 

• 1099.28 3 8 . 4 3 0.33 . 3 9 2 8 5 7 3 

1139.29 3 3 . 4 2 0.32 . 3 8 0 9 5 2 8 

• 1179.3 3 8 . 4 1 0 . 3 1 . 3 6 9 0 4 8 2 

UNCONFINED AQUIFER 

•_K_=- 0.7E-03 cmZsec 
= 3.4 god/ftZ 
- 0.5E--05 f t / s e c 

• = 0...5. f.t/da.y_ 

• i 
•I REGRESSION COEFFICIENT 

I 
= -.9925331 





SHS-10 SLUG IN TEST 

TI ME 
(seconds) 

_WAI;F,FL.L^EL. 

( f e e t ) 
DRAWDOWN Ji_HQ_ 
( f e e t ) 

54_.54 3 5... 8 3 - 1 . 2 9 .4448275 
6 3 . 2 1 9 9 6 3 5 . 8 4 - 1 . 2 8 .4413793 
7 1 . 8 9 9 9 8 3 5 . 8 5 - 1 . 2 7 . 4 3 7 9 3 2 1 
8 0 . 5 8 3 5 . 8 5 - 1 . 2 7 . 4 3 7 9 3 2 1 
8 9 . 2 5 3 5 . 8 6 - 1 .26 .4344828 
1 0 6 . 6 1 3 5 . 8 7 - 1 . 2 5 . 4 3 1 0 3 4 6 
123..98 3 5 . 87... - 1 ...2.5 .43103 4 6 
1 3 2 . 6 7 3 5 . 8 8 - 1 . 2 4 . .4275864" 
1 5 0 . 0 4 3 5 . 8 9 - 1 . 2 3 .4241382 
1 6 7 . 4 1 3 5 . 8 9 - 1 . 2 3 .4241382 
1 8 4 . 7 8 3 5 . 9 - 1 . 2 2 .4206889 
2 0 2 . 1 6 3 5 . 9 - 1 . 2 2 .4206889 

21.Q..85 35,9.1. - 1 . 2 1 .4172417 
2 3 6 . 9 2 3 5 . 9 2 - 1 . 2 0 .4137935 
2 4 5 . 6 3 5 . 9 2 - 1 . 2 0 .4137935 
2 5 4 . 3 35., 9 2 - 1 . 2 0 .4137935 
2 6 2 . 9 9 3 5 . 9 3 - 1 . 1 9 .4103453 
2 7 1 . 6 8 3 5 . 9 3 - 1 . 1 9 .4103453 

2 8 0 . 3 6 3 5 . 9 4 -1 . 1 8 . 4 0 6 8 9 7 1 
2 8 9 . 0 5 3 5 . 9 4 - 1 .18 . 4 0 6 8 9 7 1 
2 9 7 . 7 4 3 5 . 9 4 - 1 . 1 8 . 4 0 6 8 9 7 1 
3 0 9 . 5 7 ..35._.9.4 -1 . 18 .406R971 

3 4 9 . 6 1 3 5 . 9 6 - 1 . 1 6 .4000007 

3 8 9 . 6 7 3 5 . 9 8 - 1 . 1 4 .3931042 
4 7 9 . 7 1 36 .. . . -_L_.12 .3R67D67 

4 6 9 . 5 1 3 6 . 0 1 - 1 . 1 1 . 3827596 
5 0 9 . 5 6 3 6 . 0 3 - 1 . 0 9 . 3 7 5 8 6 2 1 
549.A? 36.<">5 - 1 .07 .36R9656 

5 8 9 . 6 7 3 6 . 07 - 1 . 0 5 .3620692 
6 2 9 . 7 3 9 6 3 6 . 0 9 - 1 . 0 3 .3551728 
6 6 9 . 5 4 9 6 3 6 . n -1 .01 .34R7753 

7 0 9 . 6 2 3 6 . 13 - 0 . 9 9 .3413788 
7 4 9 . 6 8 9 8 3 6 . 1 4 - 0 . 9 8 .3379306 
7A9.499R 3A. 1 A -0 .96 .3310347 

8 2 9 . 5 6 3 6 . 1 7 - 0 . 95 . 3 2 7 5 8 7 1 

8 6 9 . 6 4 3 6 . 18 - 0 . 9 4 .3241377 
919.579R 3 A . ? -0.97 .3177413 

9 9 9 . 7 2 9 7 3 6 . 2 3 - 0 . 8 9 .3068967 
1 0 7 9 . 6 4 3 6 . 2 5 -0.87 I .3000002 
1 1 59„56 36'. 7R -O. R4 ' .7R96556 

1 2 3 9 . 7 3 3 6 . 3 -0 . 8 2 . 2 8 2 7 5 9 1 
1 3 1 9 . 6 5 36 .32 -0. 8 0 .2758616 
1399.61 3 6 . 3 4 -0 - 7R -76R9657 

1 4 7 9 . 5 5 3 6 . 3 7 - 0 . 7 5 .2586205 
1 5 5 9 . 4 9 3 6 . 3 9 -0.73: • . 2 5 1 7 2 4 1 
1639.7 3 6 . 4 1 - o . 7 i ' ; .744R777 

1 7 1 9 . 6 4 3 6 . 4 3 - 0 . 6 9 .2379302 
1 7 9 9 . 5 9 3 6 . 4 5 - 0 . 6 7 .2310337 
1 9 5 9 . 6 5 .JS6.A8 - 0 . 64 .77D6R91 

2 1 1 9 . 7 8 36.. 52 . -0 . 6 0 .2068962 
2 2 7 9 . 9 2 3 6 . 54 - 0 . 58 .1999998 
7 4 3 9 r 93 36 . 5R - 0 . 54 .1R6705R 

2 5 9 9 . 6 3 6 . 6 - 0 . 52 .1793105 

.lJNmNFJtJEJD^-AOU.LEEJL 

K = 0 . 5 E - 0 4 c m / s e c 
s 1 . 0 n n r i / f t ? 

0 . 2 E - 0 5 f t / s e c 
0 . 1 f t / d a y 

REGRESSI ON CGEFFICIENT -.9992194 





SHS-10 SI..US OUT ILBT 

ij TIME WATER LEVEL DRAWDOWN H/HQ 
seconds) ( f e e t ) ( f e e t ) 

kl 
52.2 39.06 1.94 .9326936 
61.2 39.05 1.93 .9278845 
.69.6 39.05 1.93 . .9278845 
78.6 39.04 1.92 .923-0769 
37 39.03 1.91 .9182679 
.26 39...02 1.90 -913.4 61S_ 
104.4 39.02 1.90 .9134618 
112.8 39.01 1.89 .9086526 
13Q-.2. - _39...Xa.. . 1.89 _.SQB6526. 
139.2 39 1.88 .9038465 
156.6 39 • 1.B8 .9038465 
124, 38...9.9. 1.B7 __B.9.9.Q3B9.-
182.4 38.99 1.87 .8990389 
191.4 38.98 1.86 .8942298 
15.9.13... 38,5.8 1.86.-. ..89422.9.8..... . 
208.8 38.99 1.87 .8990389 
217.2 38.98 1.86 .8942298 

. 776.? 38..9B 1.B6 .B94229B 
234.6 38.98 1.86 .8942298 
243.6 38.98 1.86 .8942298 
-252 38.98 1 . 86 _B9_4229B_ 
261 38.97 1.85 .8894238 
269.4 38.97 1.85 .BB94238 
27B.4 313.97. i l -B5 —BB9.423B.. 
286.8 38.97 1.85 .8894238 
295.8 38.96 1.84 .B846146 
-304-.8 3B...96 1 .84 .RR46146 

..! 339.6 38.95 1.83 .8798086 
«:| 379.8 38.94 1.82 .8749994 
"| 4__9__} 3B-.9.3 L_81 -BZQ191B 
'll 499.8 38.93 1.81 .8701918 
»! 579.6 38.92 1.80 .8653842 
••'! 61.9_B_ .._.3a..91 1_29 __B6.Q57.66. 
I;.: 660 38.9 1.78 .8557705 
<-j 699.6 38.89 1.77 .8509614 
•j 739.8 . 3B-S.9. 1_27____ .B50961.4-

J 7 8 0 3 8 . 8 8 1 . 7 6 . 8 4 6 1 5 3 9 
•| 8 1 9 . 6 3 8 . 8 6 1 . 7 4 . 8 3 6 5 3 8 7 
"i 8 5 9 . B . 3 8 . 8 5 _ . . 1 . . . 7 3 . B 3 1 7 2 9 6 . 
I'.j 9 0 0 3 8 . 8 4 1 . 7 2 . 8 2 6 9 2 3 5 

9 7 9 . 8 3 8 . 8 2 1 . 7 0 . 8 1 7 3 0 8 3 
' i LG i i f t - j b 3 B - B .1 -feR . 8 0 7 6 9 1 6 

1 1 3 9 . 4 3 8 . 8 1 1 . 6 9 . 8 1 2 5 0 0 6 
1 2 1 9 . 8 3 B . 8 1 . 6 8 . 8 0 7 6 9 1 6 

_ 1 2 9 g - . 6 . . - 3 8 . B4_ 1 . 2 2 . 8 7 6 9 2 3 5 
1379.4 38.03 1.71 • .8221158 
1459.B 38.8 1.68 .8076916 
1539-6 : 3B.27. . _ l _ j b 5 _22322Q3_ 
1620 3B.74 1.62 .778847 5 
1699.B 38.73 1.61 .7740384 

- -1.7-79.. 6 -38-7.4 1.-62 -72.88475.. 
1909.8 38.69 1.57 .7548065 
2070 38.66 1.54 .7403852 

_2229~6 . 3B_6.4 1 . 5? .7?;07AR5 
2389.8 38.59 1.47 .7067305 
2550 38.55 1.43 .6875001 
-220.9. .6. -38.51 1.3.9..... .66B26B2, 
2869.8 38.49 1.37 .6586545 
3030 38.48 1.36 .653847 
.3ia9__6 : 3.B.A5 -J.-.33 .6394241 
3349.2 38.44 1.32 .634615 
3509.4 38.44 1.32 .634615 
-37.90-2 _3fl_.4J. - J-.29. ..62019.2.3-
4269.6 38.22 1.10 .5288463 
4749.6 38.2 1.08 .5192312 
-5229-j-. .38...14 L_ JL-.02 : _49j_3B_U_. 
5709.6 38.08 0.96 .46154 

UNCONFINED AQUIFER ; . 

K 0 . 1 E - 0 4 c m / s e c 
_ _= 0 . 3_ g j x J / f t .2 _ _ 

- 0 . 5 E - 0 6 f t / s 6t c 
0 . 0 f t / d a y 

I , RF-GREiSSIOW C O E F F I C I E N T » - . 9 9 4 3 0 4 1 





SHS-11 SLUG IN TEST 

I 

r 
i 

TIME 
(seconds) 

WATER LEVEL 
( j f e e t j 

DRAWDOWN 
f f e e t ) 

H/HO 

469.2 
509.4 
549.6 
589.2 
629.4 

37 . 54 
37. 54 
37.58 
37.6 
37.63 

-0 
__-.P_ 
-0 
-0 
—0 

.72 
•_72_ 
.68 
.66 
• 63 

,3272728 
_32_72Z28_ 
, 3090899 
,3000006 
•286363 

I 
669 
709.2 

'•7.65 
57.67 

-0, 
-0. 

61 
59 

,2772723 
,2681829 

1 789 37.7 -0. 56 .2545454 
I 829.2 37.72 -0.54 .2454532 
1 869.3999 37.75 -0.51 • .2318185 

919.1999 37.76 • -0.50 .2272731 
1 999.6 37 .78 -0.48 .2181824 
1 - 1079.4 37.8 -0.46 .2090916 
J 1159.2 37.83 -0.43 .1954541 
j 1239.6 37.85 -0.41 .1363647 
I 1319.4 37.83 -0.38 .1727272 
• 1399.2 37.89 -0.37 .1681818 

1479 37.92 -0.34 .1545457 

\ UNCONFINED AQUIFER 

1 K = 0.9E-04 cm/sec 
1 2.0 g o d / f t 2 
\: = 0..3E-05 f t / s e c 
i . 0.3 f t / d a y 

I 
I 
I 
I 
I 
I 
I 

REGRESSION COEFFICIENT = ,9967884 

I 





I 

I 
I 
I 

I 
i 
I 

r 
I — 

I 

SHS-11 SLUG OUT TEST 

TIME WATER LEVEL DRAWDOWN H/HQ 
(s e c o n d s ) ( f e e t ) ( f e e t ) 

53:4 40.13 1.87 .8697684 
61.8 40.13 1.87. .8697684 
70.2 -„40...!3_ JL-.Q7. .8697684 
79.20001 40.12 1.86 .8651159 
87.60001 40.12 1.86 .8651159 
96.6 40.11 _ 1.85 .£604663 
105 40.11 1.85 .8604663 
114 40.09 1.83 .8511627 
3 22 .A L»83 .8511627-
131.4 40.09 1.83 .8511627 
139.8 40.09 1.83 .8511627 
X48_..B 4Q..X>9 1.. B3 J35.11627L 
157.2 40.08 1.82 ;.8465131 
166.2 40.08 1.82 ".8465131 
174.6" 40. Q7 1 .8.1 v .8418606 
1 8 3 . 6 4 0 . 0 7 1 . 8 1 . 8 4 1 8 6 0 6 
1 9 2 4 0 . 0 7 1 . 8 1 . 8 4 1 8 6 0 6 
iOJ ,4.Q_J15 X.-7.9. . 8 3 2 5 5 B 4 . 

2 0 9 . 4 4 0 . 0 4 1.7>8 - . 8 2 7 9 0 7 3 
2 1 8 . 4 4 0 . 0 4 1 . 7 8 . 8 2 7 9 0 7 3 

L 235.8 40.02 1.76 .8186052 
1 244.2 40.02 1.76 .8186052 
• 253.7 4.0.-.02. X. 76 ,018605? 
j 261.6 40.01 1.75 .8139526 

I 2 7 0 40.01 1.75 .8139526 
1 779 40 1 .74 .8093031 

1 

I 
I 

I 

287.4 40 1.74 .8093031 
296.4 39.99 1.73 .804652 
305. 4 ...J39->S9 1_.7_3 .804652— 
344.4 39.97 1.71 .7953498 
384.6 39.95 1.69 .7860476 
474.7 3«?.91 1 .65' .7674419-
4 6 4 . 4 3 9 . 9 1 . 6 4 . 7 6 2 7 9 2 3 
5 0 4 3 9 . 8 9 1 . 6 3 . 7 5 8 1 3 9 8 

.-54A,,2 3.9--B6 JL.AQ—' ^ 7 4 4 X 8 6 5 
584.4 39.84 1.58 .7348844 
624.6 39.81 1.55 .7209312 

i_—_ nan . 
L 704.4 39.78 1 . 52 

. / i r>.-' i na — 

.7069765 
I 744.6 39.75 1.49 .6930233 
" 784.2 39.74 1 -48 .6RR3736 

i 824.4 39.71 1.45 .674419 
| 864.6 39 .69 1.43 .6651154 
1 909.6 39.67 1.41 .6558137 

I 

\ 

989.3999 39.63 1.37 .6372104 
1069.2 39.6 1.34 .6232557 
. -1X49—6 35U.5X 1^31 ^6jQ93025. 
1229.4 39.56 1.30 . .6046514 
1309.2 39.58 1.32 :.613955 
-1383-, 6 39 .56 1..30 .604651 4 

UNCONFINED AQUIFER 

K = 0.4E-04 cm/sec 
= 0.8 g p d / f t 2 

. sri O. .1 F-ri05--£±7.sec 
0.1 f t / d a y 

REGRESSION COEFFICIENT = -.9944542 
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3 B B -X2_.SLUQ. I r TEST ... 

- - • •• '• 

TTMF ..WATER.. J-EVEl ...DRAWDOWN H/HD 

u ( s e c o n d s ) ( f e e t ) ( f e e t ) 

" 
7 1 . 4 
BO. 4 
97 . 8 

3 8 . 1 8 
3 8 . I B 
3 8 . 1 9 
3R. 1 9 

.... - I . B 5 ._. 
- 1 . 8 5 
-1.B4 
- 1 .84 

. ^96B.5B.53._. 
.96B5B53 
.9 6 3 3 4 9 8 
. 9 6 3 3 4 9 8 

u 

I: 

1 0 6 . 2 
1 2 3 . 6 

3 8 . 2 
3 8 . 2 
3 8 . 2 1 

- 1 . 8 3 
- 1 . 8 3 

... -1...B2 

.9581143 

. 9 5 8 1 1 4 3 

. 9 5 2 8 7 8 8 
u 

I: 

1 4 1 
1 50 
1 5R.4 

3 B . 2 1 

3 8 . 2 2 
3 8 . 7 7 

- 1 . 8 2 
. - 1 . 8 1 

- 1 .81 

. 9 5 2 8 7 8 8 

.9476432 

. 9 4 7 6 4 3 7 
n 

167.4 
175.B 
1 R4 .. R 

3 8 . 2 3 
3 8 . 2 3 

, - 1 . 8 0 
- 1 . 8 0 

.. - I . B O 

.9424078 

. 9 4 2 4 0 7 8 

. 9 4 2 4 0 7 8 

11 1 9 3 . 2 
2 0 ? . 2 
-? 1 n . A 

3 8 . 2 3 
3B. 23 
3 8 . 7 4 

- 1 . 8 0 
- 1 . 8 0 
- 1 .79 

.9424078 

.9424078 

.9371 7C)A 

•' 
2 1 9 . 6 
22B 
7 3 7 

3 8 . 2 4 
3 8 . 2 5 
3B..2.5 

- 1 . 7 9 
- 1 . 7 8 
-J..7B 

.9371706 

. 9 3 1 9 3 6 8 

.9319368 
i 

V1 

2 4 5 . 4 
2 5 4 . 4 
•767. R 

3 8 . 2 5 
3 8 . 2 5 

.. 3 8 . 2 5 

- 1 . 7 8 
- 1 . 7 8 
-.1 .78 

. 9 3 1 9 3 6 8 

. 9 3 1 9 3 6 8 . 

.9319368 
0 271.B 

2 8 0 .2 
28B.6 
297 .6 
3 0 9 . 6 
3 4 9 .2 

3 8 . 2 6 
3 8 . 2 6 
3 8 . 2 7 
3 8 . 2 7 
38 .28 
3 8 . 2 8 

- 1 . 7 7 
- 1 . 7 7 
- 1 . 7 6 
- 1 . 7 6 
- 1 .75 
- 1 . 7 5 

.9267012 

.9267012 

.9214658 

. 9 2 1 4 6 5 8 

. 9 1 6 2 3 0 2 

.9162302 

c 

u 

3 8 9 . 4 
4 2 9 
4.69.2 ___ 
50 9 . 4 
5 4 9 . 6 
5 8 9 . 2 

38 .3 
3 8 . 3 1 

...30.31 
3 8 . 3 2 
3 8 . 3 3 
3 8 . 3 5 

- 1 .73 
- 1 . 7 2 
-J..72 ... 
- 1 . 7 1 
- 1 . 7 0 
— 1 a 68 

. 9 0 5 7 5 9 2 

. 9 0 0 5 2 2 1 

. 9 0 0 5 2 2 1 

. 8 9 52882 

. 8 9 0 0 5 1 1 

.8795817 

••• 
6 2 9 . 4 
6 6 9 . 6 
7 0 9 . 2 

3 8 . 3 6 
3 8 . 3 8 
38 .39 

- 1 .67 
- 1 .65 
- 1 .64 

. 8 7 4 3 4 4 5 

.8638736 

.858638 
i . 

*" 

7 4 9 . 4 
7 8 9 
8 2 9 . 2 

3 8 . 4 
3 8 . 4 1 
3 8 . 4 3 

— 1 . 6 3 
- 1 . 6 2 
- 1 . 6 0 

. 8 5 3 4 0 0 9 

.848167 

.837696 ' 
8 6 9 . 3 9 9 9 
9 1 9 . 1 9 9 9 
99.9 . 6 

3 8 . 4 5 
3 8 . 4 6 
3 8 . 4 9 

- 1 . 5 8 
- 1 . 5 7 • 
- 1 . 54 

. 8 2 7 2 2 3 3 

.8219895 

.B062813 

!; 
1 0 7 9 . 4 

1 1 5 9 . 2 
12 •_;» 9 • A 

3 8 . 5 1 
3 8 . 5 5 
3 8 . 6 

- 1 . 5 2 
- 1 . 4 8 
*™ 1 • 4o 

" .795812 
. 7 7 4 8 6 8 3 
. 7 4 8 6 9 0 8 

i ; 

r: 

1 3 1 9 . 4 
1 3 9 9 . 2 
1 4 7 9 . 6 ... 

3 8 . 6 5 
3 8 . 6 9 
3 8 . 7 1 

- 1 .38 
- 1 . 3 4 
- 1 .32 

. 7 2 2 5 1 1 5 

.7015712 

.6910985 

i . 

1 5 5 9 . 4 
1 6 3 9 . 2 
1 7 1 9 

3 8 . 7 4 

3 8 . 7 8 

3 8 . B. 

- 1 .29 
- 1 . 2 5 

.6753903 

.65445 

.6439789 ' 

... 
1 7 9 9 . 4 
1 9 5 9 . 6 

J i _ * 7 j . j i -

2 2 7 9 . 4 
2 4 3 9 .6 
2 5 9 9 . 8 

3 8 . 8 3 
3 8 . 8 7 

30...88 

3 8 . 9 2 
3 8 . 9 4 
3 8 . 9 8 

- 1 . 2 0 
- 1 . 1 6 
- 1 . 1 5 . 
- 1 . 1 1 
- 1 . 0 9 
- 1 . 0 5 

.62B2708 

.6073287 

.6020933 

.5811512 

.5706802 
• i 5 4 9 7 3 8 2 

•• 2 7 5 9 . 4 
2 9 1 9 . 6 

3 9 . 0 4 
3 9 . 0 7 

- 0 . 9 9 
- 0 . 96 

.5183235 

.502617 

i'i UNCONFINED ̂ AQUIFER 

I''- __K_= -Q.3E-04 cm/sec . 
\': = 0.6 apd/ft2 
ji'! = 0.1E-05 f t / s e c 
;' : =._ 0 , .1. f t/day 

REGRESSION COEFFICIENT = -.9959792 





..J 

t 
3HS-13 SLUG I N TEST 

TIME 
(seconds) 

WATER LEVEL 
( f e e t ) 

DRAWDOWN 
( f e e t ) 

H/HO 

297.6 
— 309.6 
I 349.8 

36.75 
36.75 
36.75 

-0.18 
-0.18 
-0.18 

. 1097561 

.1097561 

.1097561 
• 389.4 

429.6 
• 469.8 

36.77 
36.77 
36.77 

-0.16 
-0. 16 
-0.16 

.0975593 

.0975593 

.0975593 
• 509.4 . 

549.6 
H 589.2 

36.77 
; 36.77 
36.78 • •: . 

-0.16 
-0. 16 
-0.15 

.0975593 

.0975593 
9.146375E-02 

• 629.4 
669.6 
709.8 

36.78 
36.79 
36.78 

-0.15 
-0.14 
-0.15 

9.146375E-02 
B.536439E-02 
9.146375E-02 

• 750 
• 789.6 

829.8 -;. 

36.79 
36.79 
36.79 

-0.14 
-0.14 
-0.14 

8.536439E-02 
8.536439E-02 
8.536439E-02 

• 869.3999 
| 919.8 

999.6 

36.79 
36.8 
36.8 

-0.14 
-0.13 
-0.13 

8.536439E-02 
7.926885E-02 
7.926885E-02 

•a 1079.4 
H 1159.8 
• " ".1239.6 

36.82 
36.81 
36.81 

-0.11 
-0.12 
-0.12 

6.707202E-02 
7.316948E-02 
7.316948E-02 

1319.4 
I 1399.8 
• 1479.6 

36.81 
36.82 
36.83 

-0.12 
-0.11 
-0.10 

7.316948E-02 
6.707202E-02 
6.097457E-02 

1559.4 
.• 1639.8 
• 1719.6 

36.83 
36.83 ... 
36.83 

-0.10 
-0.10 
-0.10 

. 6.097457E-02 
6.097457E-02 
6.097457E-02 

•iJNCONF I NED AQUIFER 

*K = 0.5E-04 
. — = 1.1 
• = 0.2E-05 

cm/sec 
g p d / f t 2 
f t / s e c 

• = 0.2 f t / d a y 

•DEGRESSION COEFFICIENT = -.9763559 
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3HS-14 SLUG I N TEST 

TI ME 
(seconds) 

56.4 
6.1.2 
_6.5._4__.. 
69.6 
73.8 
-7JL..6 
82.8 
87 
_91_2 ... 
95.4 
100.2 

4__4_. 

WATER LEVEL 
( f e e t ) 

34.88 
34.9 
34.92 
34.92 
34.94 
34.. .9.5. 
34.95 
34.96 
.34.. 9.8 
34.98 
34.99 

DRAWDOWN 
(feet.) 

-0.40 
-0.38 
__>, 36 . 
-0.36 
-0.34 
:£>..33_. 
-0.33 
-0.32 
-0. 3Q 
-0.30 
-0.29 
-0..-28-

108.6 
112.8 
-11.7.6.. 
121.8 
126 
1.30...2-
135 
139.2 

..143.4... 
147.6 
152.4 

.. 156-.it-
160.8 
165 

,._l_i9_____ 
174 
178,2 
1 82-. A-
186.6 
191 .4 
.19.5-_.6-
199.8 
204 
-208. R 
213 
2.17.2 
9?1 .. 4 
226.2 
230. 4 
_23.4__£>.. 
238.8 
243.6 
_2.47_.u8_ 

256.2 
-261 
*_ Ci J. - *i 

269.4 
278.4 
282.6 
291 
300 

35.01 
35.01 
. 3.5.02 . 
35.02 
35.02 
.35.03_ 
35.05 
35.05 
_35.. 0.5.. 
35.06 
35.06 
.35...07-
35.08 
35.08 
-35..'08_ 
35.09 
35.09 
_3___._L9... 
35 .09 
35. 11 
.35.11 
35.11 
35.12 
-3.5-._L__-
35. 12 
35.13 
35.12. 
35.14 
35.14 
.-3.5_.__4_ 
35. 15 
35. 14 
.3.5.. .15.. 
35.16 
35.16 
.3.5 ..17_ 
35.16 
35. 17 
.35.17 
35. 17 
35. 18 
35. 18 

-0. 27 
-0.27 
rO-26. 
-0.26 
-0.26 
-0...25.. 
-0.23 
-0.23 
-0...2.3 . 
-0.22 
-0.22 
-0___1.. 
-0.20 
-0.20 
-0...2Q.. 
-0.19 
-0.19 
r-L.19.. 
-0.19 
-0.17 
-Q-17. 
•-0.17 
-0.16 
-Q__16. 
-0.16 
-0.15 
-0.16. 
-0.14 
-0.14 
-0_.14.. 
-0.13 
-0.14 
_«.">_ 13. 
-0.12 
-0.12 
_.Q__U_ 
-0.12 
-0.11 
_________ 

H/HD 

,2127658 
,202126 
.1914395 
, 1914895 
.1808514 
_17-55307.._ 
,17 55307 
,1702133 
-15957.3 5,.. 
,1595735 
.1542544 
JL4J3_?35.4._ 
.143618 
. 143618 
_1__B29.72. 
.1382972 
.1382972 
.1329782 
.1223401 
.1223401 
__J.22.3401.. 
.1170193 
.1170193 
-.111 701.9-
.1063812 
.1063812 
__1Q63B12 _. 
.1010638 
.1010638 
___LOJ.C__.Z___-. 
.1010638 
9.042402E-

0424.02E-
042402E 
510663E-
5.10-6__3__r: 
510663E-

7.978591E-
fi_J___Q__63E-: 
7.4466B5E-

_9_. 
9 . 
B. 

B 

>2 
)2 . 

02 
>2 

D2_ 
)2 

02 
0.2-
>2 

7 . 4 4 6 6 8 5 E - 0 2 
_7_..446_i85E_-0J_-
6 . 9 1 4 7 7 9 E -
7 . 4 4 6 6 8 5 E -

_£_ 9147.79&-
6 . 3 B 2 8 7 2 E - ' 
6 . . 3 8 2 8 7 2 E -

____._3i_ll_L3Ejr. 
6.382B72E-
5.B51133E 
5.851 133J___ 

-0.11 
-0.10 
-0.10 

5.B51133E-
5.319061E-
5.319061E-

>2 
:>2 

)2 
:>2 
_2L 
02 
02 
)2_ 
02 
>2 
)2 

] UNCONFINED AQUIFER 

. . I — 

K - 0.6E-03 cm/sec 
12.1 gpd/ft.2 

= 0.2E-04 f t / s e c 
1.6 f t / d a v 

REGRESSION COEFFICIENT .996S29B 





I SHS-14 SLUG OUT TEST 

I 
TIME 

(seconds) 
WATER LEVEL 

( f e e t ) 
DRAWDOWN 
( f e e t ) 

H/HO 

1 
I 
I 
. i 

I 

45 
49.2 
_5_5___L 

'.5.9 
55.86 
_5._J3.2_ 

57.6 
61.8 
66.6 
70.8 
75 
79.20001 

35.8 
35.77 
35.75 
35.72 
35.71 
J__5-_____ 

0.62 
O. 58 
_£L,.54__ 
0. 52 
0.49 
0.47 
0.44 
0.43 
0.40 

.314722B 
,294417 
,2741128 
.2639592 
.2487326 
.2385789 
.2233524 
.2182747 
•2O30466 

84 
8 8 . 2 0 0 0 1 

_9_?. 3999.5L 

3 5 . 6 7 
3 5 . 6 5 
3 5 . 6 3 

0.39 
0.37 
0__35_ 

197969 
, 1878184 
1776664 

96.6 
101.4 
_105«j__. 

35.61 
35.6 
________ 

0.33 
0.32 
O „ 30 

.1675143 

.1624366 
, 1577861, 
.142134 
.1370564 
• 1769Q43 

UNCONFINED AQUIFER 

I 
I 

I 

I 

K = . Q_±E__Q-____f_7_s ej__ 
22.8 q p d / f t 2 

= 0.4E-04 f t / s e c 
_£ 3.,0 f t / d a y 

1218283 
1167506 
lli.__7.62_ 
.1116762 
.1066001 
1Q15741 

9.644804E-02 
9.644804E-02 
_______7____1E_____1 
8.629595E-02 
8.629595E-02 
E__12_1R32.E____2_ 

0.15 
0.15 

7.614386E-02 
7.614386E-02 

REGRESSION COEFFICIENT = -.9967432 

I 
I 
I 
I 





SHS-15 SLUG IN TE 

TI ME 
_(_se-C-_xids.) 

WATER LEVEL 
X-fe-jL) 

DRAWDOWN 
( le e t ) _ _ 

H/HO 

,424051 
.405064 
, 392406 
.373419 
_36.07_6X. 
.341772 
,335443 
, 3227.85-
.310127 
.297467 
_,.2B4aQ.9_. 
.278482 
.272153 
__2Ii5_4_9.5_ 
.253164 
.246837 
....234127 
.227848 
.21519 
»20B86.1. 
202532 
196203 
_1_S_-2_L 
183543 
177216 
.170882-
.164558 
.158229 
__J_5a22.9_ 
.151898 
.145571 
. 1 ̂ 92-4— 
.13924 
.132911 
__1265J32.. 
.120253 
.120253 
..1,1,3976-
.113926 
. 107595 
.-.101266 
.101266 
.101266 
8.860.799E---2-
8.860799E-02 
8.227701E-02 

-____22770JJ--02-
.07595 
.07595 
6. 3?9_XLlJ_-Q_--
5.696299E-02 
5.063201E-02 

''i UNCONFINED AQUIFER 

-_. 0 . 8 E - 0 3 r m _ 3 e c -

= U , 

1 6 . 4 q p d / f t 2 
3 E - 0 4 f t / s e c : 
. .2 ..2.... f t / d a v 

REGRESSION COEFFICIENT .9982506 





.._Ma~l_... OUT. . TEST..- . .... .. .... 

T.IJ.E . WATER LEVEL . DRAWDOWN. H/klD. - .._ .. ... _ 
(seconds) ( f e e t ) ( f e e t ) 

57.. A _.___34___7 0..6B .4.558976 
61.8 34.85 0.66 .4230773 
66 34.83 0.64 .4102571 
70.. 2... ......34.82 0.63 . -.4.038469 . . 
75 34.8 0.61 .3910246 
79.20001 34.79 0.60 .3846165 
R3_4 34-77 0. 58 .371796? 
87.60001 34.76 0. 57 .3653841 
92.39999 34.75 0.5 6 .3589739 
.96.6.. .. .. 34_73. .0-54 • .3461536 
100.8 34 .72 0. 53 .3397455 
105 34.71 0. 52 .3333334 
1 C) <? . R 34.7 0.51 .3969737 
114 34.68 0.49 .3141029 
118.2 34.67 0.48 .3076908 
122.4 . 34.66 0.47 .3012827 
126.6 34 .65 0 . 46 .2946725 
131 .4 34 .63 0. 44 .2820522 
135.6 34 .62 0.43 .2756401 
139.8 34.61 0 .42 .2692319 
144 34.6 0.41 .2628198 
148.8 .34., 59 : 0 ..40 .... .-2S.64Q97 
153 34. 59 0. 40 .2564097 
157.2 34 . 58 0 .39 .2500015 
161 .4 34....57 0.38 .2435894 
166.2. 34. 56 0.37 .2371812 
170.4 3.4 . 55 0.36 .2307691 
174.6 34... .55. 0.36 . 2347.6.9JL . .. ... .. „_ 
178.8 34.54 0.35 .2243589 
183.6 34. 54 0.35 .2243589 
187. B 34 , 53 Q . 3.4 .2179488 
192 34. 52 O . 33 .2115387 
196.2 34. 52 0.33 .2115387 
20.1 34.. 51 .2051265 — 
205.2 34. 5 0.31 .1987184 
209.4 34.49 0.30 .1923082 
213.6 34.49 0.30 . 1923082 
218.4 34.48 0.29 . 1858981 
222 .6 34.48 0.29 .1858981 
il-, A'i- -b N _3 . 34_.47 . 0 « 213.. . .1794879 

, 231 34.46 0.27 . .1730758 ' 
235.2 34.45 0.26 .1666677 

' 240 34.44 0.25 1602555 
244.2 34.44 0.25 .1602555 
248.4 34 . 43 0.24 .153B474 
252.6 34. .-43 Q.-.2.4-. .1538474 
257.4 34.42 0.23 .1474353 
261.6 34.41 0.22 :;: . 1410251 
265.8 34 .41 f l o . 

-' • An. 
.1410251 

270 34.41 O r?'~* .1410251 
274.8 34.4 0.21 .134617 
279 34.4 0.21 .134617 
283.2 34 . 39 0.20 .1282048 
287 .4 34.39 0.20 ,1282048 

34 .38 0. 19 .1217967 
296.4 34.38 0.19 .1217967 
301.2 34 .38 0. 19 .1217967 
325.2 .....34 .35 0.̂ .16.... .1025623 

UNCONFINED AQUIFER 

K - 0.7E-03 cm/ sec 
14.2 q p d / f t 2 

.?„,Q. 2E-Q4..._f t / sec: 
1.9 f t / d a y 

REGRESSION COEFFICIENT = -.999109 





I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX E 

RESSQ Output 



—«• FLOWLINE 



31 ANT 310850 

PRACTICAL SYSTEM OF UNITS IS USED 

REGIONAL FLOW, PORE VELOCITY 

ORIENTATION OF REGIONAL FLOW 

THICKNESS OF THE AQUIFER 

POROSITY 

PERIOD STUDIED 

J! NITI AL AQ Li IF EE R 0 0 N C E N"!" R A T IO N 

STREAMLINE STEP LENGTH 

ADSORPTION CAPACITY OF ROCK 

4.48 M/YR 

70,00 DEGREES 

19,05 METERS 

30 = 00 PERCENT 

200,00 YEARS 

0 « OOOE—0 1. 

DEFAULT INJECTION CONCENTRATION - 1.000E+02 

5 = 00 METERS 

00„00 PERCENT 



37 INJECTION WELLS 

Y Fl...0W-RATE C0j\jCENTRAT 10N RAD I US I ND ICAT0R 
M E T E R S M E T E R S M 3 / H METERS 

SHS 1.1 • • - 1 7 1 0 - 5 0 ., 4 0 0 „ 2 3 1 . 0C;E-i-( J 7 f ) j — _ . , y 7 - 1 
S H S - 7 4 . , 7 0 6 0 , 6 0 0 2 3 1 . 0 0 E - H - - ' . 1 - . 

7 r : y - : r / - 1 
S H S - 9 1 7 „ 6 0 9 2 „ 9 0 0 ,. 2 3 1 „ 0 0 E - H 

• ._. 
- 1 

GRW-2 6 1 ., 1 0 . 1 6 3 „ 0 0 0 „ 2 3 1 , OOE + i •. • 1 
/ „ b o t • — CSV I 

GRW-3 4 5 „ 7 0 1 7 8 : , 2 0 o . 2 : 3 1 . OOE + i 7 „ S O E - - 0 2 1 
GRW--.. 2 3 „ 3 0 1 7 9 „ 3 0 0 „ 2 : 3 .1., OOE + i ' — t 7 5 OF 2 - 1 
ZQ1. - 2 7 0 „ 0 0 - 2 7 0 „ 0 0 Ci „ 0 0 1. , 0 0 E - H 7 „ 5 0 E — C i v 

ZQ2 • - - 2 5 0 . 0 0 - 2 7 7 , 2 0 0 „ 0 0 1 „ 0 0 E-H 

•, • 
•" .1™ 

7 „ 5 0 E - 0 2 c 
ZQ3 - 2 3 0 „ 0 0 - 2 8 4 . 0 0 0 „ 0 0 1 . 0 0 E - H • ~ l 

• 
7 , 5 0 E — C i 2 0 

ZQ4 • • - 2 1 0 . 0 0 - 2 9 2 , 0 0 0 „ 0 0 1 „ OOE + i • JL. 7 „ 5 C ? E ~ 0 2 c 
ZQ5 - 1 9 0 . 0 0 - 2 9 9 . 0 0 0 „ 00 1 , . OOE+i 1 

J 7 ., S O E — 0 2 c 
ZQ6 1 7 0 * 0 0 - 3 0 6 „ 0 0 0 , 0 0 1 . 0 0 E-H 

• .... 
7 ., S O E - 0 2 0 

ZQ7 - 1 5 0 „ 0 0 - 3 1 3 , , 0 0 0 , 0 0 1 . OOE+s } V 7 = 5C.iE — 0 2 0 
ZQ8 - 1 3 0 „ 0 0 - 3 2 0 „ 0 0 C i . 0 0 1, OOE+i •1 

' 
7 „ 5 0 E - 0 2 0 

ZQ9 - 1 1 0 , 0 0 - 3 2 8 „ 0 0 0 ,. 0 0 
H 0 0 E + ( 7 . 5 0 E - 0 2 C; 

Z Q i O 9 0 „ 0 0 - 3 3 5 . 0 0 0 . 0 0 1. , OOE + i i 
• .iU 7 . 5 0 E - 0 . 2 C: 

ZQ11 - 7 0 » 0 0 - 3 4 2 „ 0 0 0 . 0 0 1 . OOE + i t 

1 s... 7 , 5 0 E 0 2 0 
ZQ12 - 5 0 ., 0 0 • - 3 4 9 „ 0 0 0 , 0 0 1 „ OOE + i • j - ~ 

' . t _ . 7 ., 5 0 E - - 0 2 0 
ZQ13 - - 3 0 . 0 0 - 3 5 6 „ 0 0 0 . 00 1 „ OOE+i 

•J 
7 „ 5 0 E - 0 2 0 

7 n1 .o. - 1 0 , 0 0 - 3 6 4 . 0 0 0 . 0 0 1 . CiO E - H 1 '"'^ 7 „ 5 0 E - 0 2 0 
ZQ15 1 0 . 0 0 - 3 7 1 . 0 0 0 „ 0 0 . 1 . OOE + i -• .1:'.. 7 „ 5 0 E — " 0 2 0 
ZQ16 30,00 - 3 7 8 . 0 0 0 . 0 0 1 . CiO E - H -1,»::. 7 ,, S O E — 0 2 '0 
ZQX / 5 0 . 0 0 - 3 3 5 „ 0 0 0 „ 0 0 1 . OOE + i • l 

' <:'.. 7 ., 5 0 E - 0 2 0 
ZO 1.3 7 0 . 0 0 - 3 9 2 . 0 0 0 „ 0 0 1 . OOE+i •, - ' - i • 7 „ 5 0 E - 0 2 Ci 

7 0 „ 0 0 — 4 0 0 „ 0 0 0 „ 0 0 1 „ OOE+i •i 7 „ S O E 0 2 c 
I. Q 2 0 1 1 0 „ 0 0 4 0 7 „ 0 0 Ci „ 0 0 . 1 . OOE + i 7 „ S O E - 0 2 
...1 J. 1 3 0 . 0 0 - 4 1 4 . 0 0 Ci „ C'O 1 . OOE-n i ~ • 7 , S O E - 0 2 0 

1 5 0 . 0 0 - 4 2 1 . 0 0 Ci „ Ci Ci 1 „ OOE + i -, 
• . ! . „ 

7 „ S O E - 0 2 

Z 1:123 1 7 0 , 0 0 - 4 2 8 „ 0 0 0 :, 0 0 1 , OOE+C 

\ ••"! 
•• 

7 „ S O E - 0 2 0 
'7 r i O / ! 

1 9 0 , 0 0 4 3 5 . 0 0 0 „ 0 0 .1 „ OOE+C 7 „ S O E - 0 2 
'/' Q V r t ; . - 2 9 0 ., 0 0 2 6 3 , 0 0 Ci „ C>Ci . 1 . OOE; -H" ' y... 7 „ S O E - 0 2 
. u 2 6 - 3 1 0 , 0 0 - 2 5 6 . 0 0 0 , 0 0 1 „ OOE+C : ~ 7 „ 5 0 E - 0 2 0 
Z 0 2 7 -330 ,. 00 - 2 4 8 „ 0 0 0 ,, 0 0 -I OOE+i yz 7 , 5 0 E ~ C i 2 f" 

-. - 3 5 0 ., 0 0 - 2 4 1 ., 0 0 0 , 0 0 1 . OOE + C •- 7 ., S O E - 0 2 
ZQ29 3 7 0 „ 0 0 - 2 3 4 „ O O Ci „ CiO 1 „ OOE+t - 7 :, 5 0 E 0 2 

... ..... ̂  - 3 9 0 ,. 0 0 2 2 7 ., 0 0 Ci „ 0 0 1 . OOE+i' 7 ,. 5 ^ : ) E - 0 2 0 
S H S - 1 4 - 2 9 „ 4 0 - 1 6 5 „ 0 0 0 , , 2 3 1 „ OOE-+i 7 „ S O E 0 2 - l 



3 TREE A iii... I NES DEPARTING FROM INJECTION WELL SHS-iX 

NUMBER OF 
STREAMLINE 

WELL. 
REACHED 

TIME 
AERT-

OF 
AL. 

ANGLE BETA 
IN DEGREES 

7 

a 

10 
1 1 
12 
1.3 
14 
13 
16 
.1 7 
I S 
19 
20 
2 1 

2 4 
2 5 
2 6 

2 7 
23 
29 
30 

31 •-• •••> 
3 3 
34 
3 5 
36 
37 
3 8 
3 9 
40 
4 1 
42 
43 
44 

45 

+ .r-i-:--!--
'!-•+-+ n sne+ •!-••!-

+-!-+nor:c+-i-+ 

+ -M-none+•-!-. 

- r++none+++ 

-i-i-+nons+ + + 
+++nons+++ 

+++nons+++ 

•'!•++n on e-i-++ 
+++nons+++ 
+++none+++ 

-!••+. non s+++ 

+-+•-i-r; on e+-i--i-
+++nons++'+ 
+T+nDne+++ 

-!H--;-nanE?-i- +-i-
t-:-+nona+++ 
••:••••-•!- non e-i- •!-••!• 

-i - -i--i-noru 

H- -h-i- non s -!-'•!- -i-
-!--!- -i-n on e+ + ••!•-
..... +-i-n one -!••• 

•!-••!• i-n on e-i-
-!••••!•••!-n on e-!--!--I-
••i--i- -!-(-;one-i--!-••!-
••!••••!••+ n one-!--!--!-
i"i-+non8+-i-+ 
+++none+++ 
+++non9i- + + 
-H++n one+-!--!-

20-0 .. 3 
20*j „ 8 
2 0 0 » 3 
2 0 0 „ 3 
2 0 0 „ 9 
2 0 0 . 1 
2 0 0 „3 
2 0 0 
2 0 1 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 „ 2 
2 0 0 „ 9 
2 0 0 . 7 
2 0 0 „ 7 
2 0 0 „ 7 
2 0 0 „ 8 
2 0 0 0 
2 0 0 „ 4 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 
2 0 0 

8 

9 
, 3 
,6 
, 4 
,9 
, 5 

2 0 0 „ 5 
2 0 0 ,, 2 
2 0 0 . 4 
2 0 0 „ 8 
200., 4 
2 0 0 „ 0 
2 0 0 „ 7 
2 0 0 „ 5 
2 0 0 „ 3 

2 0 0 „ 1 

2 0 1 ., 0 
2 0 0 ,, 9 

YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 

o. o 
3 „ O 

16 „ 0 
24,. 0 
32 ., 0 
40 . 0 
43 • 0 
56 „ 0 
64:. 0 
72 . 0 
3 0 „ C> 
8 3 „ 0 
96., 0 

104,. 0 
1 1 2 . 0 
1 2 0 , 0 
128 „ 0 
136 „0 
1 4 4 , 0 
1 5 2 . 0 
160 .0 
1 6 3 , 0 
1 7 6 , 0 
1 8 4 . 0 
192 „0 
2 0 0 „ 0 
2 0 8 , 0 
2 1 6 . 0 
2 2 4 . 0 
2 3 2 , 0 
2 4 0 ., 0 
2 4 3 . 0 
2 56 .0 
2 6 4 .0 
2 7 2 . 0 
2 8 0 .0 
2 8 8 . 0 
2 9 6 . 0 
3 0 4 „ 0 
3 1 2 „0 
3 2 0 . 0 
3 2 8 .0 
3:36., 0 
3 4 4 „ 0 
3 5 2 . 0 



.REi A ML I NES DEPARTING FROM INJECTION WELL SHS-7 

NUMBER OF 
TREAML. I NE 

WELL 
REACHED 

TIME OF 
ARRIVAL 

ANGLE BETA 
IN DEGREES 

4 
5 

8 
o 

10 
11 
12 
13 
14 
15 
16 
17 
18 
.19 
20 
21 

24 
2 5 
' M.t 

27 
2.3 
29 
30 
31 

35 
3 6 
37 
33 
39 
40 
41 
42 
43 
44 
45 

.... ..-.nona + -
H--i- ion s + -i-

•:-.+none+++ 
+ •-;••+-n onaT++ 
•i--!•• +none-!-•!••-i-
+r+none+++ 
+ -:-. n on s + -!- -'-

.-none•!-+ 
-i-++nons + -H + 
+++none+++ 
-!•••+• + nons+++ 
••:--i-+none + + + 
+ + + nons?+-s- •!-
+++none+++ 
••!••++n on e+++ 
+++nane+++ 
+++none+++ 
+.+none+++ 
+++nons++T 
+++none+++ 
+++nane+++ 
+-i-+n on e-i-i-+ 
++-!-nona+++ 
"!•• ++n on e +-i-i-

T + n o n B + + - i -

+++non_++ 
+ t t ; i a n p H - + 

-i - -i- + n o n e + + -!•• 
! no- ;e !•••!••-!•• 
+ ••!••-'-none-!--H + 
+• -!- + n o n e -i- ••!•• • i-
+ + + non e-i-+ -!•• 
"i' ++norie'-'i' + 

t + 't-nonsi-n-

-i- i--i-n one-i- i-i-
+++none+++ 
i''i--i-;"ione-i-i--i-

2 0 0 , .... YEARS Ci . 0 
2 0 0 , 1 YEARS 8 : 0 
2 0 1 „ CJ YEARS 16 = 0 
2 0 0 , YEARS 24, \ ; 

2 0 0 ,: 8 YEARS Ci 

2 0 0 „ "7 YEARS 40- , o 
2 0 0 „ 8 YEARS 43 „ Ci 
2 0 0 . C; YEARS 56, 0 
2 0 0 „ 6 YEARS o4 . 0 
2 0 0 ., 7 YEARS 72 „ 0 
2 0 0 „ YEARS 80. 0 
200,, 1 YEARS 83 „ o 
2 0 0 „ .1. YEARS 96 „ o 
2 0 0 „ 1 YEARS 104. 0 
2 0 0 „ YEARS 112. 0 
2 0 0 . 4 YEARS 120. Ci 
2 0 0 . 5 YEARS 128. 0 
2 0 0 . 7 YEARS 136. Ci 
2 0 1 , 0 YEARS 144. 0 
2 0 0 „ *~i 

. „ YEARS 152. f j 

2 0 0 . 4 YEARS 160 , 0 
2 0 0 . 7 YEARS 168 „ 0 
2 0 1 . 0 YEARS 176. 0 
2 0 0 . 3 YEARS 184, Ci 
2 0 0 ., 7 YEARS 192. 0 
2 0 0 . 1 YEARS !»::iOO « o 
20C!,. 6 YEARS 208 „ 
200,, YEARS 216, Oi 

2 0 1 „ 0 YEARS 224 „ Ci 

2 0 0 „ 0 YEARS "? 

2 0 0 „ 7 YEARS 2 4 0 „ 
2 0 0 , 6 YEARS o 
2 C;0 „ 3 YEARS Ci 

2 0 0 „ .1 YEARS w 

2 0 0 „ YEARS .... .... 

2 0 0 „ .iL. YEARS 2 3 0 . 0 
2 0 0 , 4 YEARS 283, Ci 
2 0 0 „ 8 YEARS "7 * . j : C; 
20Ci „ 3 YEARS 304, 0 
201. „ 0 YEARS 
2 0 0 „ 6 YEARS . \ ••' i s '••J 

2 0 0 „ 3 YEARS 3 ' ? P o 
2 0 1 , 0 YEARS 336 , 
2 0 0 . 8 YEARS 344. 
2 0 0 » 5 YEARS id • 



STREAMLINES DEPARTING FROM INJECTION WELL GRW--2 

NUMBER OF WELL 
STREAMLINE REACHED 

TIME OF 
ARRIVAL 

ANGLE BETA 
IN DEGREES 

..... 
4 

S 
9 

i.o 
11 
12 
13 
14 
15 
I S 
17 
18 
19 
20 
21 

24 
25 
26 
.-, ~y 

23 
29 
30 
31 

37 
38 
39 
40 
41 
42 
43 
44 

45 

-i--i- + n ons-H-h 

'H + nG'13 + + + 

+++nons+'i- + 
• + ..,...,„ 

Hi-nane++'!-

+++none+++ 

6 
5 

+++nane-
+++none+++ 
+++none+++ 
+++none++n-
+++ncns+++ 
+++nane+++ 
•s-Knons!+ + + 
+++none++ 
+++nons+++ 
+++none+++ 
+++none+++ 

+n on e + + 
+++n ons •!•• + + 

no no+H-+ 
+++n on e + ••!- + 
+ +-+nane+-i" + 
-i- -(••+n o n e++-i-
.+n on e + ••!- + 

-i-none+-i- + 

+-;--i-nane-i--!- + 
t T + P 0 R ? i + + 

+ + - f n o n s + + + 

+ + -i-n o n e •!- + + 

+ + - i - n O i i e + + - ! -

-i- -i- + n c n H -i- "i- -i-

-i- i - + n o n e + 

-i- H--!- n o n e - i - + -i-

-i- •+• -s- n o n e-!'•+ + 

5 
4 
:4 

2 0 0 
200 
200 
200 
200 
200 
200 .3 
200 „ 3 
200 ,2 
200 , 1 
200 . 1 
200 .0 
201 0 
200 . 9 
200 . 8 
200 .8 
200 . 7 
200.7 
200 „ 7 
200 . 7 
200/3 

200 „ 4 
200.6 
200.4 
201 • 0 
200 . 4 
200 „ 9 
200 .3 
200 . 7 
2 0 0 , 9 

200., 5 
200 „ 3 
200 . 1 
200 „ 0 
200 „ 9 
200 ,. 9 
200 „ 8 
200 „ 8 
200 „ 7 
200 , 7 
2 0 0 „ 7 

200 „ 7 
200 „ 6 
200 ,. 6 
200 . 6 

YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 
YEARS 

O O 's 

8 . 
16. 
24 . 

. 0 
, 0 
, 0 

40 , 
48, 
56. 
64, 
72 , 
80 , 
88, 
96 „ 0 

104.0 
112.0 
120.0 
128,0 
136.0 
144.0 
152.0 
160 „ 0 
168 . 0 
176.0 
184,0 
192,0 
200 . 0 
208 „ Ci 
216 ,0 
224 . 0 
232,0 
240 . 0 
248.0 
256 „ 0 
264 . O 
272 .0 
280 .0 
288 „ 0 
296.0 
304 „ Ci 
312 . 0 
320 ,. 0 
328 .0 
336.0 
344,0 
3 52,, 0 



)) 
STREAMLINES DEPARTING FROM INJECTICN NELL 3H3-9 

NUMBER CF 
STREAMLINE 

WELL 
REACHED 

TIME OF 
ARRIVAL 

ANGLE BETA 
IN DEGREES 

8 
9 

10 
11 
12 
13 
14 
13 
1.6 
.17 
18 
19 
20 
21 

24 
2 5 
26 
27 
28 
29 
30 
31 

34 

38 
39 
40 
41 
42 
43 
44 
45 

-!-•+•-(-n o n e t t - h 
••!- i -+nons++- i -
+ + +none-!••-!••+ 
••MH-n o n a + •+••+• 

+ + •!-!! on e-i-+-i-
+++none+++ 
+++none+++ 
+++none+++ 
-!• Hnana+++ 
+++none+++ 
-i--i--i-none-i-i-i-

+++none+++ 
+++none+++ 
+++none+++ 
+++nons+++ 

+-i-+none+-t--i-
+++none+++ 

+ -i- + n o n s + + - i -
+ + + n o n e + + + 
+ + + n o n e + + ' f 
. . + n o n a + + + 
• • •H-nans + t ' -
-i--!--i-n o n e-i- + 
- H - + n o n e + + + 
+ + -R': o n e-i- +• i~ 

•+-•+• i-n o n e + + + 
+ + + n o n e + + + 
+ + + n o n e + + t 

-i--i--i- nons+++ 
+++noR.+++ 

2 0 0 , 3 YEARS Ci . = ) 
200 .. 6 YEARS 8 „ 0 
200 ,, 6 YEARS 16 „ 0 
2 CiO .3 YEARS 24, o 
201 * Ci YEARS T ~' 

• „ . ' . . : . . i 0 
200 .... YEARS 40 Ci 
200 , 8 YEARS 43, o 
200 „ 5 YEARS 56, Ci 
201 , 0 YEARS 64 , o 
2 CiO ., 1 YEARS 72 , o 
200 „ Ci YEARS 80, 0 
200 „ 9 YEARS 88, 0 
200 ..... YEARS 96, 0 
200 , 5 YEARS 104. 0 
2 CiO „ 6 YEARS 112. 0 
200 . 0 YEARS 120 , 0 
2 CiO „ 7 YEARS 128. 0 
2 C)0 „ 5 YEARS 136. o 
2 CiO .__ YEARS 144. o 
200 YEARS 152,, 0 
200 

•~\ 
t i 

YEARS 160. 0 
200 YEARS 163, o 
200 „ y YEARS 176. 0 
2 CiO . y YEARS 184. 0 
200 .4 YEARS 192, 0 
200 „ 6 YEARS 200. 0 
200 .7 YEARS 208 . 0 
2 CiO .9 YEARS 216. Ci 
200 <. .2 YEARS 224 „ Ci 
2 0 1 , 0 YEARS 

.—. -;r .—, 

0 
2 CiO ., 0 YEARS 240. 0 
200 ,. 7 YEARS 243, 0 
2 CiO ,9 YEARS 256, 0 
200 ,7 YEARS 264. 0 
200 .3 YEARS 272 „ 0 
2 CiO . 5 YEARS 230 . 0 
2 CiO „ 7:, YEARS 233 -Ci 
200 „ 1 YEARS T< O L. 

.<.:.. t i 0 
201 , 0 YEARS 304 : o 
200 ,3 YEARS 312 , 0 
2 Ci Ci / YEARS 320, 0 
200 „ 6 YEARS 323 . o 
200 .6 YEARS 336 „ o 
200 .. 5 YEARS 344 -0 
200 „ 5 YEARS 3 52. 0 

) 

) 



T R E A M LIN E B D E P A R T IN (3 ERDM INJECTION WELL SRW-3 

NUMBER OF 
TREAML IME 

WELL 
REACHED 

TIME OF 
ARRIVAL 

AMOLE BETA 
IN DEGREES 

4 
5 
6 
/ 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 

24 
25 
26 
27 
28 
29 
. ' -. i '• 

3 I. 
•-r 

34 
35 
36 
37 
33 
39 
40 
41 
42 
43 
44 
45 

+ ••!- + none H-H- . 

-!- -'•+n on e 

i~ + none+-!-+ 
+++none+++ 
+ . . none •;-

+n o n e+-i-••!-
i + + n o n e + + + 

+-:--:~n one+•-!--!•• 
• i -++r .one+++ 
•+• +-Hi o n e-!---I--!-
+ + i-n o n s + + + 

+ -f + ROn5 + + +. 

+-H-i-none+ -H + 

H _ + n o n f - ; . . j . + 

•'•i-+none-i--H"!-

+ -!--i-nonf 
+n o n e •+•+H-

i- + T n o i i S t - + t 

-H-H-i-n one-H'H-i-

"H-i- -Hno ne-i- -H -H 

-M- + n a n £? + + •*-

20C ., 7 YEARS 0 „ -0 
IOC .... YEARS Cj 

20 C 07 YEARS 16 0 
20C . 3 YEARS 24 0 

SOC .. 8 YEARS ..... ., 0 
20C ,8 YEARS 40 0 
2 0 C . 9 YEARS 48 0 
20 C „ 9 YEARS 56 ,i 0 

20 C :, 9 YEARS 64 . 0 
20C „ 9 YEARS -7 •—, 

/ » o 
20C „ 9 YEARS 80 , 0 
20 C .,9 YEARS S3 , 0 
20C .9 YEARS 96 . 0 
20C .9 YEARS 104 „ 0 
20 C .3 YEARS 112 . 0 
20C .8 YEARS 120 »0 
20C ,3 YEARS 123 „ 0 
20C S7 YEARS 136 „ 0 
SOC ., 7 YEARS 144 „ 0 
20C ,7 YEARS .1 52 , 0 
20C ,6 YEARS 160 „ 0 
20C ,6 YEARS 163 . 0 
SOC • 6 YEARS 176 , 0 
20C .6 YEARS 134 „ 0 
20C „ 6 YEARS 192 , 0 
20C .7 YEARS 200 , 0 
20C YEARS 208 „ 0 
20 C „ 4 YEARS 2.16 ., 0 
SOC „ 1 YEARS 224 , 0 

soc 8 YEARS ";r •"" , 0 

soc „ 5 YEARS 240 , Ci 
20C n 4 YEARS 243 = 0 
20C , 4 YEARS 256 „ 0 
SOC „ 7 YEARS 264 „ 0 
SOC , 7 YEARS .......... __. „ 0 

soc . 1 YEARS 280 „ 0 

soc ,. .1 YEARS 

C
D
 ., c> 

20C „ / . YEARS 296 . Ci 
20C • — i YEARS 304 „ 0 
20C „ .1 YEARS 312 .. Ci 
20C 6 YEARS 320 , Ci 

sec „ 6 YEARS 328 »0 
20C „6 YEARS 336 ,, Ci 
SOC „ 6 YEARS 344 „ Ci 
SOC „ 6 YEARS 352 :, Ci 



3 T REAM L.. I N E S D E P A R T I N G F R 0 M IM J E C T 10 M W E L L GRW - 4 

NUMBER OF WELL 
3TREAML. I NE REACHED 

TIME OF 
ARRIVAL 

ANGLE BETA 
IN DEGREES 

!•• + + n on s • 
+ + n o ne-

4 
5 

3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

-0 
•'9 

58 
!* O 

+ -!•+none+++ 
-i- i- i-n on s++ +-
++none+-!- '•• 

J-++nons+-H-

•M- -i-nan e-i-•!-••!-
+ -r+non e-i-+ + 
-i-++none+ i- i-

••!••++none+++ 
+ + + n a n e + + + 
+++nons+- i - - i -
- i - - i -+none+++ 
+++ncne+•!--!•• 

4 4 

••i--i-+none ••!••++ 
+ n o n S++-I-

+ +-i-n ons-i-H- i-
;•• + --nor, e-i-+ i-
H"+-i-none+-i--i-
+ -i--i-none+ !-•;-
••i-"i--i-none-i- + -i" 

-!•• ••!- •!- n o n e + -i- + 
•i--i""i"none-H 
•!"-i- i-none-i--!--!" 

+++none+++ 
+++n on e + +•+ 

. . j . . I . I - - Q J - , J-...j-. 

+ . . , . + n o n e . . i _ 

-!--!••+n o n e-i-i-i" 

++-i-n o ru 

20 0 , 3 YEARS!! „ 0 

200 ,. 9 YEARS 3 , Ci 
200 ,9 YEARS 16 „ Ci 

201 , 0 YEARS 24 Ci 

20 1. „ 0 YEARS 

•s . -. 
, Ci 

200 . 1 YEARS 40 ,. c; 
200 1 YEARS 48 Ci 
200 I ! YEARS 56 . 0 
200 ~r YEARS 64 . 0 
20 0 , 4 YEARS „ i-i 

200 ,4 YEARS BO . Ci 
2 00 „ 5 YEARS 83 „ 0 

200 „ 6 YEARS 96 , 0 
200 .6 YEARS 104 „ 0 

200 ,7 YEARS 112 :, il' 
200 „ 7 YEARS 120 „ 0 

200 .8 YEARS 128 • il) 
200 .3 YEARS 136 „ 0 

200 „ 9 YEARS 144 ., 0 
200 ,, 9 YEARS 152 , 0 
200 „ 9 YEARS 160 „ i i i 

20 1 „ C! YEARS 168 „ il! 

201 , 0 YEARS 176 ., 0 
201 .. 0 YEARS 184 „ 0 

200 „ Ci YEARS 192 . 0 
200 , i YEARS 200 „ Ci 

200 „ l YEARS 208 „ Ci 

200 ; i . i l . . YEARS 216 ,. Ci 
200 • ~ t 

>< .c. YEARS 224 „ 0 

200 ,. 7' YEARS r-y --r 
.il. .r~ „ Ci 

200 , 5 YEARS 240 :, Ci 
200 :, 6 YEARS 248 „ 0 

200 ,9 YEARS 256 , iii 

200 „ .1 YEARS 264 ,. 0 
201 * 0 YEARS 272 iii 

200 .. 5 YEARS 280 „ i i i 

200 — i 

( YEARS 288 , 0 
200 „ 1 YEARS 29 6 .. 0 
200 „ 8 YEARS 304 0 
200 . 5 YEARS 312 

•! :• 200 „ 7 YEARS 320 i ) 

200 , 5 YEARS 323 ,: 0 
200 , 4 YEARS ....... .. ... 0 
200 „ 9 YEARS 344 „ 0 

zoo ,, 8 YEARS 352 a 0 



) 

STREAMLINES DEPARTING FROM INJECTION WELL ZO 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 -!--M-none + + + 200,0 YEARS 0„0 

STREAMLINES DEPARTING FROM INJECTION WELL. ZQ2 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 ++•+• none+++ 200.7 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ3 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++nons + -i-+ 200.8 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ4 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 -I- -i- n o n + + + 2 0 0 . 2 Y E ARS 0 , 0 

STREAMLINES DEPARTING FRON INJECTION WELL ZQ5 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none -i-++ 200.8 YEARS Ci. O 

I 
I 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ6 

NUMBER OF WELL "I" I ME OF ANGLE BE I" A 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

1 + + -I- n o n e ++-i- 20 0 .. 9 Y E A R S 0 , 0 



STREAMLINES DEPARTING FROM INJECTION WELL 707 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none+++ 200.4 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQS 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

. 1 +++none+++ 200.8 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL. ZQS 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none+++ 200.4 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ10 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 ++ + none + + + 200.0 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ11 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

1 ++•!-none+++ 200.5 YEARS 0 . 0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ12 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

.1 -i- + -i- n o n e -I-++ 200.7 YEARS 0,0 



STREAMLINES DEPARTING FROM INJECTION WELL ZQ13 

NUMBER OF WELL. TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

1 +++none+++ 200,8 YEARS 0,0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ14 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none+++ 200.5 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ15 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none+++ 200.4 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ16 

NUMBER OF WELL. TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 -v- ++n o n e+++ 2 00 . 5 YEA R S 0 , 0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ17 

NUMBER OF WELL TIME: OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

1 ••!••++n a n e+++ 2 00 . 8 Y E A R S 0 , 0 

STREAMLINES DEPARTING FROM 

NUMBER OF WELL. 
STREAM!... INE REACHED 

INJECTION WELL ZQ1S 

TI ME OF ANGLE BETA 
ARRIVAL. IN DEGREES 

00.3 YEARS 0,0 



STREAMLINERS DEPARTING FROM INJECTION WELL ZQ19 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 -i-++n c n e + + + 200,9 YEARS 0 . 0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ20 

NUMBER OF WELL. TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

i +++none+++ 200„5 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ21 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL. IN DEGREES 

1 +-n-none+++ 200,2 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ22 

NUMBER OF WELL. TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 ++ + n o n e + + + 2 0 1 , 0 Y E A R S 0 . 0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ23 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++none+++ 200.8 YEARS 0„0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ24 

NUMBER OF WE L.L TI ME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

i + -1- + n o n e + + 2 0 0 „ 6 Y E A R S 0 .. 0 



STREAMLINES DEPART I NS FROM INJECT I ON MEL.!.. ZQ25 

NUMBER OF WELL TIME OF ANBLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

200,1 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ26 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 +++nane+++ 200.4 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL. ZQ27 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 ••!- + !-nane +++ 200.9 YEARS 0.0 

STREAMLINES DEPARTING FROM INJECTION WELL ZQ29 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 ••!•• -i- none + -!- 2 00 , 4 YEA R 3 0 , 0 

STREAMLINES DEPARTING FROM INJECTION WELL 7029 

NUMBER OF WELL TIME OF ANGLE BETA 
STREAMLINE REACHED ARRIVAL IN DEGREES 

1 -i-i-t-none + + + 200,1 YEARS 0,0 

S T R E A M!... IN E S D E P A R TIN G F R 0 M IN J E C T10 N W E L L. Z Q 3 0 

NUMBER OF WELL TIME OF ANRI F RFTA 
STREAMLINE REACHED ARRI VAL IM DEGREE8 

200,8 YEARS 0,0 



STREAMLINES DEPARTING FROM INJECTION WELL SHS-14 

NUMBER OF WELL 
STREAMLINE REACHED 

4 +++none+++ 

7 -i-+-)-Rone-i-+ + 
5 +++none+++ 

10 + + -!-none--M- + 
11 +++none+++ 
12 +-i-+none+ + + 

14 +++nona+++ 
.15 +++none+++ 
16 +++none+++ 
17 +++none+++ 
15 -i-++-none+H-i-
19 +++nons-r + + 
20 •H+none-H-h 
21 +++nons+++ 
22 +++none+++ 
23 +++none++t 
24 -I-H-i-n one++ + 

25 +++nons+++ 
26 +++none+++ 
27 +++nona+++ 
28 +++nons+++ 
29 +-i-+none+++ 
30 -i--i-+none + -i--i-
31 +++nons-i- + + 
32 •!-+"i-nane+'M-
33 •i-++none + + + 
34 +++none+++ 

36 -M-H-n ons-!••!-!-
37 +++none+++ 
38 +++none+++ 
39 + ++none-i- + + 
40 +++none+++ 
41 +++none+++ 
42 +-!•-! nan e-i-'!- •!-

44 -i-v + none+++ 
45 -i-+-i-none-i--i- + 

TI ME OF ANGLE BETA 
ARRIVAL IN DEGREES 

200 ,4 YEARS 0 0 
200 YEARS 3. 0 
200 • t 

f. YEARS 16,, 0 
200 , 1 YEARS 24. 0 
200 • 1 YEARS ..... 0 
200 , 1 YEARS 40, 0 
200 , 1 YEARS 48, 0 
200 YEARS 56, 0 
200 , 3 YEARS 64. o 
200 ... 5 YEARS 72, o 
200 .7 YEARS 80 „ 0 
201 . 0 YEARS 88 . 0 
200 . 3 YEARS 96, c> 
200 .3 YEARS 104. 0 

200 3 YEARS 1.12, 0 
200 „ 0 YEARS 120. ; j 

200 .9 YEARS 128. 0 
201 . 0 YEARS 136. f j 

200 ,. 5 YEARS 144,, 0 

200 .9 YEARS 152, 0 
200 . 4 YEARS 160,, 0 
200 . 1 YEARS 163, Ci 
200 , 0 YEARS 176,, Ci 
200 „ 1 YEARS 184. o 
200 .8 YEARS 192. Ci 
200 ,.8 YEARS 200 „ 0 
200 . 1 YEARS 208 . 0 
200 „ 6 YEARS 216. 0 
200 „ 6 YEARS 224. 0 
200 .2 YEARS ,._ ,.? 

J:_ n 
Ci 

201 . 0 YEARS 240 „ Ci 
200 

••-*, 
YEARS 248. o 

200 „ 7 YEARS 256, Ci 
200 . 4 YEARS 264,, 0 
200 „ 0 YEARS ~' , 0 
200 . 1 YEARS 280, 0 
200 „ 3 YEARS 288, 0 
200 .8 YEARS 296 , Ci 
200 YEARS 304, 0 
200 .9 YEARS 312 . 0 
200 .6 YEARS 320. 0 

200 3 YEARS 328, 0 
200 „ 0 YEARS 336 . 0 
200 .8 YEARS 344, 0 
200 „ 6 YEARS 352, Ci 



Giant Bloomfield Refinery 



Legend 

Sage Street 

SHS-16 
B-ND 
T-ND 
E-ND 
X-ND 

Dissolved-Phase Plume 

Free-Phase Plume 

• SHS-5 = Monitor Well Location 

B = Benzene 

T = Toluene 

E = Ethylbenzene 

X = Xylenes (Total) 

(Concentrations in Micrograms Per Liter) 

100 

Feet 

200 

Plate 2 

BTEX Concentration/Plume Boundary Map 
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Giant Bloomfield Refinery 

• GRW-5 

GRW-4 # 
# GRW-3 

GRW-2 

Meadow Lane 

Sage Street 

Legend 

" D issoived-Phase Plume 

— ^ — Free-Phase Plume 

Capture Zone 

> SHS-5 - M o n i t o r W e | | L o c a t j o n 

SHS-14 - Pumping wel, Location 


