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Remedial Investigation of Landfill Pit 8 Lawrence
Livermore National Laboratory Site 300

Introduction

This report documents our investigation of the geology and hydrogeology beneath inactive
landfill Pit 8 at Lawrence Livermore National Laboratory Site 300. Site 300 is located about
15 miles east of Livermore, California, in rugged, rural terrain on the east side of the Altamont
Hills (Fig. 1); this remote facility is used for the testing of explosives and materials to support
LLNL's national defense programs. Landfill Pit 8 is located in San Joaquin County in the
northeastern portion of Site 300 (Figs. 2 and 3). Since August 1987, trichloroethylene (TCE) has
been detected in ground water from one well to a maximum of 6 pg/L. Ground water from a
second well has contained lower concentrations of TCE since the last quarter of 1988. We began
this investigation in mid-1988 to determine the extent and sources of TCE at the landfill site and to
define local hydrogeology. This report presents the results and conclusions of the investigation.

Summary and Conclusions

Pit 8 contains potentially hazardous firing table debris generated during explosives
experiments. We have assessed the potential impact of the landfill on vadose zone and ground
water chemistry and have studied the geology and ground water flow characteristics at the Pit 8
site. Ground water flow direction, gradient, and velocities have been determined by well
installation and monitoring, and hydraulic testing.

No elevated levels of metals or uranium have been detected in borehole core samples. Low
concentrations of volatile organic compounds were detected in samples from one borehole, but we
believe the results to be spurious.

Extensive ground water sampling and analysis were performed at the Pit 8 site in 1982-83
(Raber and Carpenter, 1983). Ground water samples from one upgradient well contained isotopic
ratios indicative of depleted uranium. Subsequent ground water samples from this well have
contained natural uranium isotopic ratios. A result of 1.6 pg/L of chlorobenzene detected in a
ground water sample collected from one well during the second quarter of 1987 was considered
lacking in validity. In subsequent sampling, this compound has not been detected. No other
evidence of augmented water quality was found. Ground water sampling continued on a semi-
regular basis until the fourth quarter of 1987, when TCE was detected in a ground water sample
from a well upgradient of the landfill at a concentration of 5 ug/L.. We continued monitoring of
halocarbon concentrations in ground water from this well and initiated a comprehensive monitoring
program for the Pit 8 area.

We have performed three rounds of sampling and analysis for a full suite of parameters
designed to assess whether the landfill has impacted ground water chemistry beneath and adjacent
to the landfill. Although the landfill is not a Resource Conservation and Recovery Act (RCRA)
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landfill, this suite of assessment parameters meets or exceeds sampling and analysis required to
comply with RCRA or Solid Waste Assessment Test (SWAT) guidance.

In the three rounds of assessment sampling completed to date, TCE and 1,2-DCA are the only
chemicals detected in ground water samples at concentrations in excess of State Action Levels
(SAL) or Maximum Contaminant Levels (MCL). Maximum TCE concentrations of 6 pg/L. were
detected in an upgradient well and 2 pg/L in a well cross-gradient of the pit. The State and Federal
MCL for TCE is 5 ug/L. Ground water samples collected from the upgradient well for three
consecutive quarters reportedly contained 2 pg/L. of 1,2-DCA. This compound, which has a State
and Federal MCL of 0.5 pg/L, has not been detected in ground water samples from this well for
the past two quarters. No other organic compounds, besides TCE and 1,2-DCA, have been
detected, except for three likely spurious results. These results are: 2 pg/L of chloroform detected
in a fourth quarter 1988 ground water sample from a downgradient well, 10 pg/L of an 18-carbon
fatty acid in a fourth quarter 1988 ground water sample from an upgradient well, and 2 mg/L of a
10— to 20—carbon polymer in a ground water sample collected from the same well during the first
quarter of 1989. No tritium was detected in ground water samples; no metals, uranium, or other
radiologic parameters or general water quality indicators were detected at greater than background
levels.

The presence of TCE in ground water sampled by one upgradient and one cross-gradient well
indicates that the source is not the landfill. Ground water samples from other wells have not
contained any detectable organic compounds. We are conducting further work to characterize the
TCE source. It appears that no other organic compounds, besides TCE, are currently present in
ground water beneath Pit 8.

The assessment monitoring program will continue through the end of 1989. At present, there
is no evidence for landfill impacts on vadose zone or ground water chemistry.

Background

History of the Pit 8 Site

Pit 8 is located adjacent to the Building 801 firing table, where explosives experiments have
been conducted from 1958 to present. Untreated debris from the firing table was disposed of in
the pit until a final cover was installed in 1974; debris may contain tritium, uranium-238, lead, and
beryllium. The bulk volume of the landfill material is less than 50 cubic yds; the debris was
originally dumped on the ground surface and was later levelled and compacted by bulldozer. It
was covered with less than 4 ft of locally obtained silt with lesser clay, sand, and gravel. As-built
plans were not prepared for the landfill, as the volume of waste was small. A drainage ditch has
been constructed around the landfill to protect the cover from erosion and to prevent run-on. The
landfill is not lined.



Physical Setting

Pit 8 is located in a narrow ravine several hundred feet northeast of the Building 801 Complex.
With the exception of the complex, there are no program facilities in the ravine or the general area.
Soils at the landfill site vary in thickness from 3 ft on ravine slopes to 10.5 ft in the ravine bottom.
The ravine is blocked by an earthen dam at the western end.

Field Work

We mapped geology, drilled and installed monitoring wells, monitored potentiometric surface
elevations and ground water chemistry, and performed a hydraulic test to characterize the
hydrogeology at the Pit 8 site.

In 1982, geologic mapping was done over a one square mile area, at a scale of 1 in. to 200 ft,
as part of the original site assessment (Raber and Carpenter, 1983). A Brunton compass was used
to measure bedding strikes and dips. Outcrops allowed interpretation of the distribution of
lithologic units. Contacts were inferred beneath alluvial cover and were correlated with geologic
data from the boring logs and geologic cross sections.

Three monitor wells (K8-01, K8-04, and K8-05) and two multiple completion installations
(K8-02 and K8-03) were drilled for this study (Fig. 4). Installations K8-01 through K8-03 were
installed to meet the requirements of the California Regional Water Quality Control Board—Central
Valley Region (CRWQCB-CV) Order 80-184. Wells K8-01 and K8-04 monitor a semi-confined
water-bearing zone within Neroly Formation sandstones of unit Tnbs; and associated
conglomerate of unit Tngl;. Lithologic units are described in the following Geology section. Well
K8-05 is completed in a perched water-bearing zone within unit Tnbsj. Installations K8-02 and
K8-03 were installed with two separate completions at two different intervals in the same borehole;
(1) a cased monitor well in the first water-bearing zone (K8-02B and K8-03B), and (2) a barcad
sampler in a deeper water-bearing zone (K8-02A and K8-03A). A barcad sampler is a device
similar to a bladder pump that requires nitrogen gas to propel a ground water sample to the surface.
The nitrogen devolatilizes the sample and the device is not appropriate for sampling for volatile
organic compounds (VOCs). Pressure transducers were installed with the barcad samplers; these
aie no longer operative and cannot provide hydraulic head data. Table 1 is a summary of
installation completion details. Boring logs describing well completions and geology are presented
in Appendix A. Analytical results of borehole core analyses are tabulated in Appendix B,
Table B-1.

Monitor well K8-01 was drilled in June 1982, 40 ft northwest of Pit 8. The well is screened
from a depth of 156 to 166 ft to monitor sandstone interbeds within conglomerate of unit Tngl;.
The water level soon after completion rose to 140 ft, indicating water-bearing zone confinement. A
shallow soil sample from this borehole was analyzed for total beryllium and total uranium. The
maximum sustainable yield of this well is about 1 gpm.

Multiple completion K8-02 was drilled in June 1982, approximately 80 ft east of the southeast
corner of Pit 8. The first significant ground water was encountered at 167.8 ft in moderately
permeable and porous sandstone of unit Tnbsi. The sandstone coarsens with depth to its lower
contact with conglomerate at 178 ft. We cased off this water-bearing zone and continued drilling,






Table 1. Pit 8 borehole and well installation data.
Point of
Shiner measurement Depth of Depth of Pump
California Elevation elevation  screened sandpack Well Casing  intake
coordinates (MSL (MSL intervalP interval diam.© depthb depth Pump type; Completion
Well Type?  Northing Easting ft) ft) (ft) (ft) (in.) (ft) (ft) HP/Voltage date
Ks8-01 MW 4266539  1702057.6 112862 113062  155.00-165.00  131.80-169.80 3.50 165.00 155.00  14x4P0 50-3W; 1/2 HP/110V 22-Jun-82
K8-02A BAR 4265147 17027037 112542 112842  204.00-208.00  201.00-212.00 0.12 22240 N/A N/A 27-Jun-82
K8-02B MW 4265147 1702703.7 112542 112842  176.00-192.00  159.00-196.00 3.00 193.00 189.50  GRUNDFS SP1-9;,1/2 HP/220V  27-Jun-82
K8-03A BAR 4264941 1701980.6 1096.89  1099.89  168.00-172.00  163.50-173.00 0.12 187.70 N/A N/A 01-Jul-82
K8-03B MW 4264941 1701980.6 1096.89  1099.89  142.50-152.50  136.50-151.50 4.50 153.00 150.50  GRUNDFS SP1-9; 1/2 HP/220V  01-Jul-82
K8-04 MW 4267542 1702633.6 1130.14 1133.15 183.00-188.00  177.00-180.00 4.50 188.00 18790  GRUNDFS SP1-9; 1/2 HP/220V  02-Aug-88
K8-05 MW 4267121 1702651.4 113044 113245  138.10-148.10  129.50-149.00 450 148.10 N/A N/A 20-Sep-88
4MW = monitor well; BAR-Barcad.

bDepths are measured from ground surface.
®Inside diameter.

dTotal depth of borehole.
N/A = Not applicable.



encountering a second water-bearing zone within conglomerate and sandstone interbeds of unit
Tngl; extending from 199 to 211.5 ft. A barcad sampler centered at 206.5 ft was installed to
monitor this interval. The borehole was subsequently backfilled with bentonite to 196 ft, and 3-in.
nominal 0.d. PVC screened casing was installed from 176 to 192 ft to monitor the first water-
bearing zone. The barcad completion is designated K8-02A; the well is designated K8-02B. Well
K8-02B currently yields about 1 gpm. A shallow soil sample from this borehole was collected and
analyzed for total beryllium and total uranium.

Multiple completion installation K8-03 was drilled in June and July 1982, south of the
southwest corner of Pit 8. The first ground water was encountered at 151 ft within conglomerate
of unit Tngly. The first water-bearing zone was cased off to 156 ft and drilling resumed. The
second ground water was encountered at the base of a conglomerate stratum extending from 162 to
170 ft. We installed a barcad sampler (K8-03A) in the 169.2 to 172 ft interval to monitor the
second water-bearing zone. We backfilled the borehole with bentonite to 157 ft and installed 3-in.
nominal o.d. PVC screened casing from 143 to 153 ft to complete well K8-03B. The well yields
in excess of 1 gpm. No borehole core samples were collected for chemical analysis.

During the third quarter of 1988, we completed well K8-04, approximately 75 ft north of
Pit 8, to function as a downgradient monitor well. Significant ground water was first encountered
at 182.3 ft upon penetration of dense silty sandstone within unit Tnbsj; the water level rose over
15 ft (to 165.8 ft) in several hours, indicating water-bearing zone confinement. The well was
screened with 4.5-in. nominal 0.d. PVC casing from 182.3 to 187 ft. After development, the well
yield is approximately 0.5 gpm. Samples of rock core from this borehole were collected and
analyzed for tritium and uranium isotopes.

We encountered a moist sandstone from 147 to 150 ft in drilling borehole K8-04.
Consequently, we drilled and completed well K8-05, located 43 ft southeast of K8-04, to monitor
any ground water flow in this downgradient perched water-bearing zone. The well is screened
with 4.5-in. nominal o.d. PVC casing from 138.2 to 148.2 ft in moist sandstone and overlying
siltstone. The perching horizon is a brown claystone with an upper contact at 148.5 ft. It appears
that we have depleted this perched zone, as the well has been dry since soon after its completion
during the third quarter of 1988. Samples of rock core from this borehole were collected and
analyzed for tritium, uranium isotopes, metals, and VOCs.

Water-elevation measurements are collected monthly from the five Pit 8 monitor wells. This
has been done since June 1987. All of the Pit 8 installations in place in late 1982 were sampled for
a full range of ground water quality parameters as part of the original Site 300 hydrogeologic
assessment (Raber and Carpenter, 1983; Carpenter and Peifer, 1983). These parameters included
a full spectrum of metals, general mineral parameters, uranium isotopes, gross alpha and beta
radioactivity, tritium, total organic carbon, total organic halogen, total Kjedahl nitrogen, and
phenolics. Well K8-03B was also sampled for EPA Method 624 and 625 compounds. Results of
these analyses are presented in Raber and Carpenter (1983).

Beginning in the first quarter of 1984, but excepting the second quarter of 1984, well K8-01
was sampled on a quarterly basis and analyzed for a variety of ground water quality parameters.
Sampling dates and ground water chemical analyses performed since 1984 are summarized in
Table 2. During the third quarter of 1987, ground water from wells K8-01 and K8-03B was



Table 2. Ground water sampling at Pit 8.

Report Period
1st quarter 1984
K8-01

3rd quarter 1984
K8-01

4th quarter 1984
K8-01

1st quarter 1985
K8-01

2nd quarter 1985
K8-01

3rd quarter 1985
K8-01

4th quarter 1985
K8-01

1st quarter 1986
K8-01

2nd quarter 1986
K8-01

3rd quarter 1986
K8-01

4th quarter 1986
K8-01

10

Analytes

Gross o, B, tritium, uranium isotopes

Gross a, B, trititum

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Gross a, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium, lead



Table 2. Ground water sampling at Pit 8 (continued).

Report Period

1st quarter 1987
K8-01

2nd quarter 1987
K8-01

3rd quarter 1987
K8-01

K8-03B

4th quarter 1987
K8-01

1st quarter 1988
K8-01

2nd quarter 1988
K8-01

K8-02B

K8-03B

3rd quarter 1988
K8-01

Analytes

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium

Ammonia nitrogen, beryllium, nitrite,
nitrate, total kjedahl nitrogen, gross
o, B, tritium, lead, EPA Method 602

Ammonia nitrogen, beryllium, alkalinity,
chloride, fluoride, iron, lead, manganese,
nitrate, nitrite, soidium, sulfate, total kjedahl
nitrogen, EPA Method 624, gross o, B, tritium,
general mineral

Alkalinity, chloride, fluoride, iron, lead,
manganese, nitrate, nitrite, sodium, sulfate,
total kjedahl nitrogen, general mineral

Ammonia nitrogen, beryllium, lead, nitrate,
nitrite, total kjedahl nitrogen, EPA Method
624, gross o, P, trittum

Ammonia nitrogen, beryllium, lead, nitrate,
nitrite, total kjedahl nitrogen, EPA Method
624, gross o, B, tritium

Ammonia nitrogen, beryllium, lead, nitrate,
nitrite, total kjedahl nitrogen, EPA Method
624, gross o, B

Carbonate alkalinity, chloride, fluoride, iron,
manganese, nitrate, sodium, sulfate

Carbonate alkalinity, chloride, fluoride, iron,
manganese, nitrate, sodium sulfate

Ammonia nitrogen, beryllium, lead, nitrate,
nitrite, total kjedahl nitrogen, EPA Method
624, gross o, B, tritium

11



Table 2. Ground water samgling at Pit 8 (continued).

= —
Report Period Analytes
4th quarter 1988
K8-01 Assessment Parameters? EPA Method 601,

602, 625
K8-02B Assessment Parameters? EPA Method 602, 625
K8-03B Assessment Parameters? EPA Method 602, 625
K8-04 Assessment Parameters? EPA Method 602, 625
1st quarter 1989
K8-01 Assessment Parameters® EPA Method 625
K8-02B Assessment Parameters
K8-03B Assessment Parameters2
K8-04 Assessment Parameters?
2nd quarter 1989
K8-01 Assessment Parameters2 EPA Method 625
K8-02B Assessment Parameters?
K8-03B Assessment Parameters?
K8-04 Assessment Parameters?

. ——
2Assessment Parameters include chemical and physical analyses; quadruplicate samples and analyses
of electrical conductivity, TOC, and TOX; EPA Method 624 and Title 22 organic compounds; gross alpha
and beta radioactivity; uranium isotopes; radium; tritium; high explosives compounds; and Title 22
metals.

sampled for inorganic chemical analyses. During the fourth quarter of 1987 and the first quarter of
1988, ground water samples from well K8-01 were analyzed for several inorganic parameters,
volatile organic compounds, and radionuclides.

Ground water from well K8-01 was again sampled during the second quarter of 1987 and
analyzed for the same compounds as in the previous quarter. Ground water samples from wells
K8-02B and K8-03B were analyzed during the second quarter of 1988 for several inorganic water
quality parameters.

During the third quarter of 1988, ground water samples from well K8-01 were analyzed for
several inorganic water-quality parameters, VOCs, and radionuclides. Since the fourth quarter of

12



1988, we have collected ground water samples from the four wells screened in the first
water-bearing zone (K8-01, K8-02B, K8-03B, and K8-04) for analysis of a full suite of chemical
assessment parameters. These parameters include tritium, Title 22 metals, Title 22 organic
compounds, EPA Method 624 volatile organic compounds, uranium isotopes, radium, gross alpha
and beta radioactivity, HE (high-explosives) compounds, total organic halogen, total organic
carbon, ammonium nitrogen, alkalinity, chloride, fluoride, nitrate, nitrite, phenolics, sodium,
sulfate, and total Kjedahl nitrogen.

A step drawdown hydraulic test was performed at well K8-04 to determine hydraulic
conductivity (and ground water flow velocity) in the area. Results are discussed in the
Hydrogeology section of this report.

Geology

Geology of Site 300

Site 300 is located within a series of steep canyons and hills overlain by Quaternary alluvium.
Bedrock is composed of Plio-Miocene volcaniclastic rock, Cretaceous sedimentary rock, and
underlying Jurassic-Cretaceous basement. Alluvium in the area is predominantly terrace deposits,
colluvium, and ravine fill. Structure is complex, as several faults and minor folds exist beneath the
site. Figure 3 is a geologic map of Site 300; Plate 1 is a geologic map of the Site 300 area and
surroundings. Knowledge of the geology of Site 300 is based on the regional geologic mapping of
Huey (1948), Raymond (1969), and Dibblee (1980a, b, c, and d), refined by recent LLNL studies
(Raber and Carpenter, 1983; Buddemeier, 1985; and Carpenter et al., 1988).

Unconsolidated deposits in the Site 300 area are Pleistocene to Holocene in age and consist of
colluvium, alluvium and ravine fill (Qa), terrace alluvium (Qoa), and landslide debris (Qls).
Colluvium, alluvium, and ravine fills vary from silty clays to silty gravels of variable thickness
of one inch to over 30 ft. Terrace deposits are most extensive in the southern portion of Site 300
and consist of sandy silts and clays grading downwards to sand and locally coarse cobble-and-
boulder-bearing gravels.

An unnamed Pliocene unit (Tps) consists of nonmarine conglomerates with cobbles of angular
graywacke and chert, sandstones, and green-to-gray clays. This unit occurs on isolated hilltops as
remnants of a once continuous blanket of sediment. A small patch of Tulare Formation (Qtl)
sandstone crops out immediately west of the site.

The bedrock underlying most of Site 300 consists chiefly of the continental and estuarine,
largely volcaniclastic, sedimentary rock of the Miocene Neroly Formation (Tn). The Neroly
Formation is up to 450 ft thick and is composed of distinctive blue weathering sandstones and
siltstones, coarse conglomerates of well-rounded andesitic and basaltic cobbles, and interbedded
tuffaceous shales. Fractures are common. The Neroly Formation is generally conformably
underlain by the interbedded, coarse-grained friable sandstones, carbonaceous brown shales, and
tuffs of the continental and marine early Miocene Cierbo Formation (Tmss). Sandstones of the
Cierbo Formation commonly appear blue-gray to tan-yellow in borehole cuttings and cores are

13



characterized by a high degree of sorting and presence of well-rounded chert pebbles. The
sandstones are micaceous, quartz-rich, and pyritic.

The Tesla Formation (Tts) unconformably underlies the Cierbo Formation and is exposed
southwest of Site 300 along the southern margin of the site and probably underlies other portions
of the site at depth. The Tesla Formation is a heterogeneous sequence of brackish and marine
sedimentary rocks of late Paleocene to early Eocene age.

The Upper Cretaceous Great Valley Sequence underlies Site 300 at depth and is comprised of
the Moreno (Km) and Panoche (Kps) Formations. These rocks are exposed only in the northern
part of the site. The Moreno Formation is composed of poorly bedded, crumbly, green-to-gray
clay shale, or mudstone of marine origin, and conformably overlies the Panoche Formation. The
thickness of the Moreno Formation in the vicinity of Site 300 is inferred to be in excess of 1,000
ft. The Panoche Formation is a very thick turbidite sequence of intercalated arkosic sandstone,
micaceous shale, and local lenses of cobble conglomerate. Its thickness in the area of Site 300 is
unknown (Dibblee and Darrow, 1981).

The Jurassic-Cretaceous Franciscan Assemblage (fc/fs) is exposed in the Diablo Range
southwest of Site 300 and is composed of graywacke, chert, and lesser amounts of shale and
phyllite. In places, beds are intensely folded, fractured, and sheared.

As shown in Figure 3 and Plate 1, the bedrock structure is dominated by the Patterson
Anticline, which crosses Site 300 near mid-site with a west-northwest/east-southeast trend. South
of the anticlinal ridge, the bedrock sequence dips towards Corral Hollow. North of the ridge crest,
beds dip towards the northeast an average of 10 degrees into the trough of a subsidiary syncline
that crosses the northeastern portion of Site 300. Immediately northeast of the trough, beds dip
southwest for a short distance before resuming a northeasterly dip. The synclinal axis plunges
southeast.

Two principal faults are mapped within Site 300: the Elk Ravine Fault, in the north-central part
of the site, and the Carnegie Fault, which crosses the southwestern portion of Site 300.
The Carnegie Fault merges to the northwest with the Tesla-Ortigalita Fault, and with the
Corral Hollow Fault southeast of Site 300 (Dibblee, 1980b). Neither the Elk Ravine nor
Carnegie Faults show evidence of Holocene displacement (Raber and Carpenter, 1983; and
Hoffman, 1988). Localized cross-faults and fault splays have recently been identified by trenching
and field mapping in the East Firing Area (EFA) (Taffet et al., 1989).
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Geology of the Pit 8 Area

Figure 4 is a geologic and topographic map of the Pit 8 area. The pit is located within a narrow
ravine bordered by an earthen dam on its west side at the locations of installations K8-01 and
K8-03. At the eastern end is a prominent landslide; significant mudflows have been noted in the
area in the last twenty years. Surficial materials at Pit 8 consist of colluvial soils and shallow
ravine fills. These materials consist of sandy clays and clayey sands with varying amounts of
sandstone fragments. Thicknesses vary from about 3 to 10.5 ft. Soils in the area are mapped as
Linne clay loam, rock outcrop phase (Lct) (Cole et al., 1943). These soil types are typically dark
brownish-gray and calcareous. These soils have good erosion resistance but may experience
shrinkage cracking due to clay desiccation. These soils were placed as top cover over the landfill.
Visual examination suggests that they are of low permeability. However, past episodes of
concentrated runoff have resulted in erosion through the Pit 8 area; a gully up to 6 ft in depth has
been incised near the southeast corner of the pit.

Blue sandstone and interbedded siltstones and claystones midway through the Neroly
Formation geologic section immediately underlie the landfill area. The landfill is about 1,800 ft
northeast of the Elk Ravine Fault shear zone. The pit is 4,000 ft northeast of the Patterson
Anticline and 2,000 ft southwest of a subsidiary subparallel syncline; both of these structures
plunge southeast. Beds strike an average of N25°W and dips average several degrees northeast in
the landfill area, although they are as high as 15° outside the ravine.

A generalized stratigraphic section for the Pit 8 area is presented below.

Unconsolidated Sediments (Qa) and
Landslide Deposits (Qls) Holocene

These materials consist chiefly of brown-to-dark-brown sandy and clayey silt grading to silt,
sand, and gravel. Fill occurs in the area of the landfill as gravel, sand, and silt. Thicknesses of
these materials in the Pit 8 area range from less than 3 to over 15 ft. Greatest thicknesses occur in
the valley bottom and decrease up the slopes.

Unnamed Pliocene Unit (Tps) Pliocene
Continental Sedimentary Rocks

This unit is composed of red and green claystones, conglomerate, and sandstone.
Conglomerates are composed of angular clasts of graywacke and chert. This unit occurs on
hilltops north of Pit 8 as remnants of a once continuous blanket of sediments. Local
unconformities mark the contact with the underlying Neroly Formation.

Neroly Formation (Tn) Miocene
Volcaniclastic Sedimentary Rocks

Upper Claystone (Tnsc2). This is composed of well-lithified light gray-to-pink silty
claystone, fine-grained silty sandstone, and interbeds of tuff. This unit has an average true
thickness in excess of 50 ft, and crops out on the hills north of the landfill.
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Upper Conglomerate (Tngly). This unit can be traced throughout most of Site 300.
Clasts tend to be pebble to small cobble in size and are composed of andesite and basalt. Matrix
material is composed of well-cemented sand and silt of low permeability and contains lenses of
blue sandstone. This unit crops out prominently north and west of the pit. These rocks have low
permeability.

Upper Blue Sandstone (Tnbsjz). This unit and the unit below it immediately
underly much of the landfill site. It is composed of massive blue sandstone with conglomerate
interbeds, and thin interbeds of pebbles, siltstone, and claystone. The sandstone is locally
medium-to-coarse grained and contains claystone rip-up clasts. Conglomerate beds are generally
several feet thick and are composed of pebbles and small cobbles of andesite and basalt, and rock
fragments, including chert, in a fine sand matrix. Thickness of the unit varies from 30 to 80 ft.
Sandstones are moderately permeable and porous.

Middle Claystone (Tnsci). This unit is composed of predominantly well-lithified
light-gray-to-pinkish-gray silty claystone, fine-grained blue weathering sandstone, and thin
interbeds of siltstone. This unit crops out immediately south of the Building 801 Complex. The
sandstone tends to be more common at the base of the unit. Sandstone beds are moderately
permeable; finer beds are less so. This unit is an average of 40 to 75 ft thick in the Pit 8 area.

Lower Blue Sandstone (Tnbsjp). This unit consists of a section of massive blue
sandstone and thin interbeds of siltstone, claystone, and pebbly sandstone generally about 100 ft
thick. The sandstones commonly display large-scale cross-bedding and evidence of soft sediment
deformation (slump structures and convolute bedding). Sandstone beds are fine to medium-
grained and well-cemented, and are moderately permeable. The unit is fractured in places.

Lower Conglomerate (Tngly). This unit occurs as a lentil within the upper half of unit
Tnbs; in other portions of north Site 300. At Pit 8, this unit, averaging 30 ft in thickness, occurs
near the base of unit Tnbs;. This unit contains well-rounded andesite and basalt cobbles in a well-
cemented sand matrix. It contains sandstone interbeds and tends to interfinger into the underlying
Tnbs; sandstone. Thickness is variable, as the conglomerate occurs as channel fill. The
conglomerate has low primary permeability; fractures, although often present, are often healed.

Basal Claystone (Tnscg). The lowermost part of the Neroly Formation is dominated by a
predominantly bluish-green to yellow-brown and gray weathering claystone-siltstone unit which is
typically 25 to 30 ft thick. Minor interbeds of sandstone occur. The only significant permeability
in this unit is provided by fractures.

Figure 5 shows the location of geologic cross-section A-A' (Fig.6) through the Pit 8 area,
oriented approximately parallel to the average regional dip. Dips shown are approximately true,
albeit vertically exaggerated. Beds are almost flat-lying.

Pit 8 is approximately 1,800 ft northeast of the Elk Ravine Fault zone. Figure 6 shows 35 ft of
vertical offset at this location along this strike-slip fault. Unit Tnscj is a maximum of 75 ft thick;
boring K8-04 encountered the full thickness of the unit. Lower conglomerate (Tngl) conformably
overlies unit Tnbs; in the eastern part of the section, and is an average of over 30 ft thick. To the
west, a thin bed of Tnbs; sandstone underlies Tngl; conglomerate.
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Hydrogeology

Hydrogeology of Site 300

The first ground water at Site 300 is generally found within unit Tnbsj. In portions of the
site, the first water-bearing zone is perched and of low yield (less than 1 gpm); at other locations,
yields may exceed several gpm and conditions are often confined. Depth to ground water varies
from 25 ft to in excess of 300 ft. Ground water often follows geologic structure, such as
bedding. Thus, north of the Patterson Anticline, ground water tends to flow northeast. South of
the anticline, ground water tends to flow to the southeast. Faulting also appears to effect ground
water flow, causing ground water mounding and possibly conduit flow in shear zones (Taffet et
al., 1989). Fractures often convey flow in otherwise impermeable, fine-grained lithologies.

Hydrogeology of the Pit 8 Area

Water-Bearing Zones

Depth to ground water beneath Pit 8 varies from 130 to 165 ft below ground. Water-elevation
data is tabulated in Appendix C, Table C-1. The first water-bearing zone is confined; it occurs in
sandstones associated within conglomerate of unit Tngl; and the sandstones of unit Tnbsj that are
immediately above and below this unit. These sandstones, although moderately permeable, are
also fractured. The rocks containing this first water-bearing zone can be correlated with strata of
the “main water-bearing zone” observed west and north of Pit 8 within the East Firing Area (EFA)
and described in previous reports (Buddemeier et al., 1987; Ruggieri et al., 1988; and Taffet et al.,
1989). Claystone and dense, unfractured sandstones of unit Tnbs; appear to serve as confining
layers above the first water-bearing zone. Unfractured conglomerate within unit Tnglg appears to
act as aquitard material. Wells K8-01, K8-02B, K8-03B, and K8-04 are all completed within this
water-bearing zone. A deeper water-bearing zone exists within moderately permeable sandstones
at the base of units Tnbs; and Tngly. This water-bearing zone is monitored by barcad installations
K8-02A and K8-03A. No hydraulic head data is available for this deeper zone because the
pressure transducers are inoperative. Thus, we do not know the hydraulic gradient or ground
water flow direction for this deeper water-bearing zone. Claystones of unit Tnscq are aquitard
materials below this water-bearing zone.

Rates and Directions of Ground Water Movement

The ground water flow gradient was 0.003 in the direction S60°E during the first quarter of
1989, as determined from the slope of the potentiometric surface within the four wells screened in
the first water-bearing zone. With the completion of an additional monitor well (K8-04), we have
refined our knowledge of the gradient. This gradient direction is consistent with the migration
direction of the ground water tritium plume in the EFA (Ruggieri et al., 1988; Taffet et al., 1989).
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The southeastern plunge of the syncline, located northeast of the pit, (Fig. 4 and Plate 1) may
influence this flow direction.

A step drawdown pump test was performed on well K8-04 to determine ground water flow
velocity. Testing protocols are presented in Buddemeier et al. (1987) and Weiss Associates
(1988). Pore water flow velocity was determined by Darcy’s Law.

Vp=dh Kk (1)
dl ne

where
dh/dl = the hydraulic gradient (0.003),

k = the hydraulic conductivity (L/T), determined by dividing transmissivity by
water-bearing zone thickness, and

Ne = the effective porosity (about 0.20).

The hydraulic conductivity from the well K8-04 step drawdown pump test was calculated
using the Hantush method (Taffet et al., 1989). The linear pore water velocity for the first water-
bearing zone at this location, using Eq. 1, is 20.8 m/yr.

Analytical Results

Soil and Rock Core Samples

Core samples were collected from boreholes K8-01, K8-02, K8-04, and K8-05. Table B-1,
Appendix B, is a tabulation of all core sample chemical analytical results. Shallow soil samples
collected from boreholes K8-01 and K8-03 contained total uranium and total beryllium at natural
concentrations. Core samples were collected from borehole K8-04 for analysis for CAM-WET
metals and EPA Method 8010 and 8020 volatile organic compounds. No elevated concentrations
of metals were detected. An EPA Method 8010 analysis of a soil sample from 2.0 ft yielded
0.0004 mg/kg of TCE, 0.0003 mg/kg of trichlorofluoromethane, and 0.0003 mg/kg of
chloroform. An EPA Method 8020 analysis of the same sample yielded 0.001 mg/kg of benzene,
0.002 mg/kg of ethylbenzene, 0.0017 mg/kg of toluene, and 0.0016 mg/kg of xylene. An EPA
Method 8010 analysis of samples from 30.3 and 50.3 ft yielded no detectable Method 8010
compounds. An EPA Method 8020 analysis of a core sample from 12 ft yielded 0.0003 mg/kg of
toluene and 0.0009 mg/kg of xylene; a sample from 50.3 ft reportedly contained 0.0006 mg/kg of
toluene and 0.0013 mg/kg of xylene. We believe that the low concentrations of VOCs reportedly
detected in these samples, within an order of magnitude above the detection limit of 0.0002 mg/keg,
are probably spurious. EPA Method 8020 organic compounds, in particular, are often found as
laboratory artifacts. Core samples were collected from borehole K8-05 for analysis of EP-
Toxicity metals and EPA Method 8010 organic compounds. No metals were found at greater than
natural concentrations in a core sample from 148.0 ft. Core samples from 145.5 and 148.0 ft
contained no detectable organic compounds.
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Ground Water Samples

The extensive ground water sampling performed for the 1982-83 hydrogeologic assessment
revealed natural concentration levels for all chemicals detected, with one exception; water from well
K8-01 contained isotopic ratios of uranium indicative of depleted uranium (Raber and Carpenter,
1983). Depleted uranium is mostly 238U, as most of the fissionable 235U has been removed from
natural uranium. Analytical results from this assessment may be found in Raber and Carpenter,
(1983). Ground water analytical results reported since 1984 are tabulated in Appendix B,
Table B-2.

Ground water samples collected from well K8-01 during the first, third, and fourth quarters of
1984 contained background levels of radiologic parameters. These and subsequent analyses show
uranium isotopic ratios indicative of natural uranium, not depleted uranium.

Background concentrations of nitrogen compounds and beryllium were reported from a fourth
quarter 1984 ground water sample collected from well K8-01. A first quarter 1985 ground water
sample from the well contained no elevated levels of radiologic parameters, and second, third, and
fourth quarter samples of ground water from this well contained radiologic parameters, nitrogen
compounds, and beryllium within natural concentration ranges for shallow to moderate depth
ground water (Hem, 1985). This was also true for ground water samples collected from well
K8-01 for the four quarters of 1986 and the first quarter of 1987. Ground water samples collected
from well K8-01 during the second quarter of 1987 contained no beryllium, lead, nitrogen
compounds, or radiologic compounds, or contained concentrations at natural levels. An EPA
Method 602 analysis yielded 1.6 pg/L of chlorobenzene, which is thought to be a false positive.
No other organic compounds were detected. Ground water samples collected from well K8-01
during the third quarter of 1987 contained no radiologic parameters, beryllium, lead, or other
general chemical and physical parameters or contained them at background concentrations. An
EPA Method 624 analysis detected no organic compounds.

Analyses of ground water samples collected from well K8-01 during the fourth quarter of 1987
yielded no detectable beryllium or lead. Radiologic parameters and nitrogen compounds were all at
background levels. TCE at 5 pug/L was detected in an EPA Method 624 analysis; no other organic
compounds were detected.

Analytical results of ground water samples collected from well K8-01 during the first quarter of
1988 were analagous to those reported during the fourth quarter of 1987, except that 4 pg/L. TCE
was detected in an EPA Method 624 analysis.

Ground water samples collected from well K8-01 during the second quarter of 1988 contained
general chemical and physical parameters including lead and beryllium, and radiologic parameters at
nondetectable or natural levels. EPA Method 624 analysis detected 3 pg/L of 1,2-Dichloroethane
(1,2-DCA) and 5 ug/L of TCE. No other organic compounds were detected.

Analyses of ground water samples collected from well K8-01 during the third quarter of 1988
were consistent with those from the previous quarter; 3 pg/L of 1,2-DCA and 6 pg/L of TCE were
detected in an EPA Method 624 analysis. No other organic compounds were detected. Inorganic
and radiologic parameters were all within natural concentration ranges.
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An analysis of a ground water sample from well K8-03B for general chemical and physical
parameters yielded no parameters at elevated levels. Analyses for general chemical and physical
parameters in ground water samples from wells K8-02B and K8-03B showed no elevated
concentrations.

During the fourth quarter of 1988, all Pit 8 monitoring wells, except well K8-05 which was
dry, were sampled and analyzed for the following assessment parameters: EPA Method 624/625
organic compounds, Title 22 organic compounds, Title 22 metals, tritium, uranium isotopes,
radium, gross alpha and gross beta radioactivity, HE compounds, and general chemical and
physical water quality parameters. A ground water sample collected from well K8-01 on October
17, 1988, contained 4.8 pg/L of TCE and 2.2 pug/L of 1,2-DCA. A second ground water sample
collected from well K8-01 on November 17, 1988, contained 5 ug/L of TCE and 5 pug/L of
1,2-DCA. This sample also reportedly contained 10 pg/L of an 18-carbon fatty acid. This result is
highly questionable. The other three wells, K8-02B, K8-03B, and K8-04, were sampled and
analyzed for organic compounds during this quarter for the first time. Ground water from well
K8-03B contained 2 pug/L. of TCE. We believe the 2 pg/L of chloroform reported from a sample of
ground water collected from well K8-02B on October 28, 1988, to be unsupported by associated
data because no other organic compounds have ever been detected in ground water samples from
this well. Ground water samples from wells K8-02 and K8-04 contained no detectable VOCs.
Arsenic, lead, and selenium were observed at natural concentrations in all fourth quarter Pit 8
ground water samples; no other Title 22 metals were detected. Total organic carbon was 1.2 mg/L
or less in quadruplicate samples of ground water from the four wells; analyses of total organic
halogen all yielded less than 0.025 pg/L from quadruplicate samples. All other general chemical
data is well within the range of concentrations to be expected in natural shallow ground water
(Hem, 1985). Radiologic data, including uranium isotopes, are also within natural ranges.

During the first quarter of 1989, we again sampled the Pit 8 wells for the full suite of
assessment parameters. All wells were sampled except K8-05, which was again dry. Ground
water from wells K8-01 and K8-03B continued to show low concentrations of TCE, 4 and
2 ug/L, respectively; no 1,2-DCA was detected. Ground water from well K8-01 was resampled
and analyzed for EPA Method 625 compounds in response to the previous quarter's questionable
report of 10 pug/L of an 18-carbon fatty acid. Although the fatty acid was not detected this quarter,
a semi-quantitative scan indicated 2 mg/L of a 10- to 20-carbon polymer. Arsenic, barium,
cadmium, chromium, copper, lead, selenium, and silver were observed at natural concentrations in
one or several Pit 8 ground water samples; no other Title 22 Metals were detected. Total organic
carbon was 1.1 mg/L or less in quadruplicate sampling and analysis of ground water from the four
wells; all analyses of total organic halogen yielded less than 0.025 pg/L in quadruplicate samples.
No HE compounds were detected. Radiologic and all general chemical data were well within the
range of concentrations in natural shallow ground water (Hem, 1985).

During the second quarter of 1989, ground water from wells K8-01 and K8-03B continued to
show low concentrations of TCE: 5 and 2 pg/L, respectively. No other VOCs were detected.
Although well K8-01 appears to have sampled ground water that contained low concentrations of
1,2-DCA, this chemical no longer appears to be present in this ground water, for none has been
detected for two quarters. Ground water from well K8-01 was resampled and analyzed for EPA
Method 625 compounds in response to the previous quarter’s questionable report of 10 pug/L of a
10-carbon fatty acid and a semi-quantitative scan from the last quarter of 1988 indicating 2 mg/L of
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a 10- to 20-carbon polymer. This quarter, no EPA Method 625 compounds were detected in
ground water from the well. This result suggests that past reports from EPA Method 625 analyses
were likely false positives. Arsenic, barium, lead, and selenium were observed at natural
concentrations in one or several Pit 8 ground water samples; no other Title 22 metals were
detected. Total organic carbon was 1.3 mg/L or less in quadruplicate sampling and analysis of
ground water from the four wells; all analyses of total organic halogen yielded less than 0.025
pg/L in quadruplicate samples. No HE compounds were detected. Radiologic and all general
chemical data were well within the range of concentrations to be expected in natural shallow
ground water (Hem, 1985).

Discussion

We have completed a remedial investigation of hydrogeology at landfill Pit 8. We have
identified the geology and ground water hydraulics in the Pit 8 area. Depth to water varies from
130 to 165 ft below ground surface; landfill leachate, if present, would have to travel to these
depths to reach ground water. The presence of confining layers and shallower low permeability
strata would retard this process. A hydraulic test indicates that ground water flows at a rate of
about 21 m/yr.

Chemical analysis of soil and rock core revealed no elevated levels of any chemical parameters
other than those we believe to be spurious from boreholes K8-04 and K8-05. Low concentrations
of TCE, up to 6 pg/L, have been detected in ground water samples from upgradient well K8-01
since the fourth quarter of 1987; a maximum of 2 pg/L of TCE has been detected in upgradient
well K8-03B ground water samples since the last quarter of 1988. The presence of 1,2-DCA was
observed in ground water samples collected from well K8-01 during the second, third, and fourth
quarters of 1988. These results indicate that 1,2-DCA has probably been present in ground water
sampled from this well, although no 1,2-DCA has been detected since then in water from this well
or in ground water samples from any other wells at Pit 8. No other organic compounds have been
detected. No tritium or beryllium have been detected in ground water samples. Radiologic
parameters, including uranium isotopes, and metals concentrations of lead, arsenic, and barium
were all well within the ranges of natural waters or were not detected.

No chemical parameters, except for TCE and 1,2-DCA in ground water sampled from well
K8-01, have been detected at or above SAL, MCL, or STLC levels. TCE was detected in ground
water samples from well K8-01 and cross-gradient well K8-03B; it was not detected in ground
water samples from downgradient well K8-02B or cross-gradient well K8-04. This distribution
strongly suggests that Pit 8 is not augmenting local ground water chemistry.

Assessment monitoring of water levels and ground water chemistry will continue on a quarterly
basis through 1989. Additional soil and rock sampling will be done at the Building 801 Complex
in an attempt to locate the ground water TCE source area. Results of this investigation will be
reported in future Site 300 Environmental Investigation Quarterly Reports. At present, it appears
that Pit 8 landfill materials have not affected vadose zone or saturated zone water chemistry.
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Appendix A
Well Geologic Logs
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LUL. MUNIIURING WELL KB-I (continued)

SHEET 20F 2

DISCONTINUITY DESCRIPTION

GEOLOGIC DESCRIPTION

124.6: Bedding (?), dip 10°, sand + clay coatings, smooth, 124.7: Joint, dip 3u° rouyn,
clay + sand coating. 124.8: Bedding (?) dip 109, clay coated.

125.6: Bedding (?), dip 107, fine sand, smooth.

126.3: Joint (?), dip 5°, trace of clay. 126.9: Bedding (?), J4ip 159, Scattered Fo + ‘4
oxide stains. -

127.3-127.7: Healed joint, MnQ stain, dip 850,

128.7-130.5: Intersecting joints dip 70Y + near 90V, Core washed + proxen, some luss. Jip
at 130.4 = 859, rougn.

130.4: Bedding (?), dip 5Y. in stain.

133.8: Bedding (?) dip 109, Some sand + clay coating.

134.0: Bedding, dip 7°. Fe stains after pyrite. 134.5: Joint, dip 3UY, sand coating, rouyn
pitted surface. 134.85: Joint, dip 257, clay ¥ sand coating.

135.5: Bedding (?), dp 50, sand + clay coating. 135.7: Bedding (?), aip 4%, as avuve.

138.6 + 139.1: 2 Bedding planes, dip 10°. -

139.4: Joint, dip 65°. 139.7: Joint, dip 259, stepped.

141.1-143.3: Core i0ss? Recovered as fragments + 1" core. Several visiple joints dip 759,
659, 309, 259 + 250, Loose sand on surfaces.

144.0: Bedding, dip 10°, 144.1: Joint, dip 359, avundant sand coating.

145.35: Joint dip 159, rough. 145.5: Joint dip 30°, sand coated. 145.6: 2 intersecting
joints dip 45% + 309, "145.97 Joint, avy dip 359, sand coated. ~

146.0: Bedding (?), dip 150, .

147.5-148: Joint, dip 75° rough, sand coated. 147.8: Beddiny (?), dip U9, rougn.

149.5-169.8: Not cored. -

147.3-148.0: Sandstone: As 144,5-146.0.

148.0-169.8: Orill action indicates Conglomerate with Sandstone interbeds. Fine to coarse sand + pebble chip
cuttings, Dark brown.
© 155% cuttings moist.

@ 165: Continued rough drillling in conglomerate. Dark grey sandstone matrix. Some sandstone lenses indicated by
periods of smoother drilling.




LOG: MONITORING WELL K8-2

SHEET | OF 2
Well i::"
. e -
(o) Campeton| *" DISCONTINUITY DESCRIPTION GEOLOGIC DESCRIPTION CALIPER |RESIST-  NATURALI 5 p |y-y DENSITY LOG NOTES
| e | Log IVITY GAMMA
T
0 - u.U-T0.5  QUATERNARY ALLINIAL DEPOSITS
= AT Sandy Clay \LL): Moderatély plastic, dry dark brown, 0% tine-course sand, scattered GEOLOGIC LOGGING: D. Carpenter
= 58 Coarse, subrounded - well ruounded, sligntly weathereg qravel. 0. Peifer
- 2=y No recovery. P. Griffith
= 4.0-5.0 Hard drilling, cuttings 1ndicate abundant caliche nodules & stringers, vigorous
1o 100 [egs reaction wHCH, s1ight trom ox10€ staining un sang grains. o GEOPHYSICAL LOGGING: G. Metzger
E Go0-n.8 Gravelly Sandy Clay (CLj: 5%+ subrounded to anqular, moderately wedthered gravel,
- Tron oxide & manganese oxides un clasts, 0% tine te coarse sand, abundant caliche as HOLE LOCATION: E of Pit 8
- . < . . coating nodules & stringers, chocnlate brown, arv - damp, . Coordinates: N 426,514.76, £ 1,702,703.75
- 10.7-10.75 Caliche-filled fracture, dips about 609, filling about [/f6" thick, some No recovery 6.5-7.5: Sandy (idy, cuttings, vrown, .ldmp, . €levation: T1.0,C 1127.54, 1.P. 1125.46
= crystal faces noted. Sandstone, blue, cuttings, Rard arilling,
:-20 TTayey Sand, Brown, cuttings. 20 DATES DRILLED: 6/22/82 - 6/27/82
= Sandy Tlay {CLIS V0% fine - subrounged rave ., <h suwgerdleiv @ lastn fiaes, Uk
= Fine-coarse Seng, vigqorous roacllon w/Hi' | hrowe dry,
= Sandy Clay 24 above. DETAILED MOTES:
E Tob+eri, TERTIARY SELIMENTARY 0CK:, *
- Silty Sandstone: NeaFly clean with cTay Tnterbeds, Crushes «1tn moderate ta strung KEY: DRILLING & SAMPLING LOG.
—30 Finger pressure, local Fe-uxtde staining, brown uries nlue, damp. 30
- apundant Sandstone, brown, pebdble ¢cnips in :uttinas, sandstone arading to conglomerate.,
- Sandstone, somé cemented black tragments. -
- Tandy SiTtstone and Claystone, brown, é 6" Hollow Stem Auger
= Tandy SI1TEstoné and very fine Silty sandstone, vl low e, N
£ YeTTow Brawn, weathered i laystone. — (1) Sample Interval: Taken with 3 0.D.
40| Grades to brown Claystore. 40 drive sampler driven by 140 lb. weignt
= Sandstone, fine grained, s1lty, dark Lrown, appears ighiv weathered. falling 30"
o 35.0-46.0: ontinuing as above, scattered Tldaystone tragments below 7=' mostly tine -
— weathered Sandstone, very rap1d dritling. . .
= 46.0-50.0:  Slightly HARDER af about 4&', prdominant |y heown  laystune. Rotary drilled, 6 3/4" Fishtail bit,
= =J 50.0-52,0: Brown Claystone, R air, water injection
—50| 52.0-55.0: frown Tandy Tldystone. - 50 below 150' depth
= 55.0-61.0: 3rown Claystone and Siltstone, fragments break with mogerale 1inger pressure,
— Run HQ wireline core run
= 1
60| 61.U-64.0:  laystone and Siltstone. I 60 [ *
= *REY: BLOW COUNT/RQD LOG
= 64,0-70.0: Fine Sandstone, very rapid drilling.
= 11/32/63 # Blows per 6" drive
~70 70.0-80.0: Fine to medium Sandstone, brown tu dark prown, damp, yradational with above. - 70 4l Rock Quality Designation %
- —_— ’Of5 Wax. Core Length (ft. & tenths)
=
E 30,0-82.0: Rough drilling, coarse grained Sandstone w/scattered Pebbles.
80l 82.0-85.0: Coarse Sandstone w/Pebbles, darK Grown, cuttings damp.
—— 80
- KEY: WELL COMPLET]ON
= 85.0-89.0 Sandy Siltstone & very Silty Sandstone.
E 89.0-90.0:  Grading to dark brown Claystone, slower drilling.
99 90.0-92.0:  Brown Claystone. I l-90 [ ] cement 6rout
- 92.0-93.0: Brown Claystone, harder, purplish brown siliceous chips. N
= 93.0-97.0: Claystone. E=—= Bentonite
E 97.0-98.0:  Sandy Siltstone and Sandstone, fine to medium grained, sand increasing. m #3 Sand
- 98,0-102.0:  Fine to medium grained, dark brown Sand. E
=100 - 100 #0 Sand
= 102.0-133,0; Sandstone, predominantly fine to medium grained, trace of coarse grains, clean
= appearing, dark yellow-brown.
F 103.0-104.0:  1'+ brown Claystone bed.
— 104,0-108,0: Medium Sangstane, some fine and coarse grains, purplish brown, Cilaystone cuttings, .
- — — 2" coupled Aluminum
=19 mLY .
= 108.0-110.0: Sandstone, mostly fine to medium grained. pipe; Neutron Access Tube,
= 110.0-115.0: Predominantly Sandstone, medium grained, some coarse grains, dark gray-blue.
g — PVC cap on bottom
= 115.0-118.0: Sandstone, silty, dark brown.
F20 SRS 120 .
- 118.0-122.0: Sandstone, fine to medium grained, ¢lean appearance, brown, 3 1/2* Potable PVC Casing
b— 122.0-125.5: Predominantly Sandstone, trace of volcanic pebble chips and dark brown Claystone.
- —_— P P wn Zdysone Slotted Section {0.014" siots)
-y 125.5-128.0: Conglomerate, chattery drilling.
130! — 130
- 128.0-131.0: Sandstone, silty, with pebbles, moist, dark brown.
— 131.0-13%.0: Sand, fine to medium grained, moist, dark brown dries blue, chattery drilling at
= 35T+,
EKO 140 8arcad/Transducer Assembly:
= 139.0-142.0: Sandstone, fine to medium grained, dark brown, moist. r Barcad sampler, Transducer (#042)
— —_— and sand pack in filter
= 142.0-144,0: Sand, as above, siliceous chips. Claystone beginning to appear. "sock”.
= 144.0-146,0: aystone cuttings with sand.
| 146,0-153,0: CTaystone with fine sand. +—150

A3



LOG: MONITORING WELL K8-2(continued)

GAMMA

SHEET 2 OF 2
Blow | well |Gro-
) F DISCONTINUITY DESCRIPTION G EOLOGIC DESCRIPTION cALIPER RESIST- NATURALI g p |y -5 DENSITY LOG NOTES

153.0-160.0: Sandy 5iltstone ana [laystone, 1nterpedded.
WATER LEVEL DATA:
0 DATE TIME DEPTH (Below G d Level)
elow Ground Leve
160.0-163.U: Sandy Siltstone, cuttinys oreak with moderate finger pressure, some fine Sandstone. (Rs’g?(Gng)HANGE
163.0-164.0: Shale, dark gray. 06/23/82 1500 167.75' (water encountered)
164.0-166.0: Tine Sandy Siltstone with some organics, fragments break with moderate finger pressure. F FLUID LEVEL
166.0~175.0: 3andstone, silty, fine, dark gray brown, sandstone becomirig coarser 171'+, very rapid - 170 06/28/82 0830 167.3*
driTring, -
= 07/07/82 1030 170.2*
175.0-178.0: Coarse Sand in cuttings.
- 178.0-197.0: {onglomerate, pebbies fresh to slightly weathered, 1 3/4" max.
180! §an§stone matrix dark gray brown, fine tu coarse grained, drilling rough and slow. I 180
- 197.0-197.5:  Sand bed.
- 197,5-198,0: {onglomerate.
= 198.0-198.5: San% Tnterbed.
= 198.5-199.0: [Tay, sandy, yellow-brown.
190 199.0-202.0; Tonglomerate. I 190
200-202: W%WFGGS.
202.0-203.5: Tand bed.
203.5-209.5: Conglomerate, becoming coarser at 207°+.
_Zw 209.5-211.0: Sandstone, fine to medium grained, light Lrown, rapid drilling rate, - 200
- dips 459%, smooth face.
s ;::2::::: d:gs ng" r(smgh suf‘:;c:?e 211.0-212.7: Shale, gray, very smooth drill action.
= Broken zone, core broken into 0.5" chips. 212.7-212.9: Sandstone, fine silty, dark gray, wet.
- Two fractures, intersecting dips 550 & 60°, both w/smooth surfaces. 212,9-213.2: SiTtstone, fine Sandy, gray, leaf fossil.
- 214.6-215. Broken zone along laminations w/leaf fossils on surfaces. 213,2-214.0: Sandstone, fine, dark gray, wet. 20
=210 216.4-217.85: Set of slickensided fractures, dip 60°, slickensides plunge down on fracture 214.0-214 SiTtstone, sandy, fine, gray, grading down to less sand. L |-210
- surfaces. 214.5-215.5: Shale, gray, thin-bedded with leaf fossils and coal stringers, mottled, laminations
- 218.1-218.3: Healed fracture filled with dark organics and pyrite, average dip 30. dip 150, . .
— 218.6: Joint dips 459, irregular surface. 215.5-216.1: Claystone, silty, light gray, mottled with thin stringers of organics and voids.
= 218.5-219.1: Core broken on bedding, average dip 159, 216.1-217.9: TTaystone, gray, beds dip 259, marcasite (?) nodule 3/4" dia.
- 219.8: Joint, dip 259, rough surface. 217.9-220.5: Sanés{one, fine grained, Silty, dark gray, friable with difficulty, wet, pyrite lense
:m 221.6-221.7: Healed fracture organic material, dips 30°, bedding plane above, dips 200. D'ESE"E: . . 220
ETD 220.5-222.7: Sandy S\ltstoner, gray witn 1" layer of fine silty sandstone, average, dip 250+, top 4" ¢ & 10 6 r 510 152025 4K 3
Zontact Trrecy : o > Rt
Fizzﬂ Contact irreqular with numerous rip-up clasts, pyrite nodule preseat at 221.1 TR v M - e f N
9} cPs 5My CPS
i



LOG: MONITORING WELL K8-3

Drilling %
Dot o AT ol V! GEOLOGIC DESCRIPT!ON CALIP Ty | NATURAL TE
(%07 Compietin DISCONTINUITY DESCRIPTION L ER | RESISTIVI IATURAL s P y-7 DENSITY NOTES
LagH cov RQD. :
Aok
E Gealogic Logging: I}, Peifer
o L 31 JInves 0-3.0% FILL J. Sweeney
= {98 86 0.9-2.3+ Clayey Sand {SC): About 65% fine to medium sand and about 35% b Carpenter
e 10C C§ moderately plastic fines, dark brown. - Graffat
. 2.3*-3.0+ Tar and Sandstone clasts with piece of electrical cable. — 2%
10+~ 80 Iggi 3.0+ - 167.6 TERTIARY SEOIMENTARY ROCKS 10 ;’ ceophysical togging: G- Metzger
= (D pf 3.0-14.5: Sandstone, silty, clayey, finé to medium grained, friable, crushes Hole Location: On the Berm (B81dg. 801)
- with moderate to strong finger pressure, gray brown with stringers —_—— e .
— i w Coordinates: N: 426,3494,15
= of caliche, occasional highly weathered 1/4" pebble. T B 1,701,980, 60
- — — 10.0-10.2¢ Claystone: Localized fine to medium sand. Crushes with levation:  T.u.c. 1097.91
- 20 - maderate to strong finger pressure, brown, damp. | 20 1P 109674
- 14.5-23.0: Siltstone, fine grainad, brown, slightly damp to moist. Jates Urilled: 06/30/82 - 01/01/42
= — 1 s
— — .
C — vetailed Notes:
= — 30 * Key: Drilling & Sampling Log:
=301 —| 23.0-25.0: Siltstone, sligntly coarser, slightly darker, moist. fey: draling & Sampling Log:
= — 25.0-35.0: Siltstone, brown, slightly moist, some clay chips. é 5" Hollow Stem auger
o i ——
E 40 +1) Sample interval, 3" U.D, driver
40+ B sampler driven by 140 th weight
E falling 30"
o 35.0-50.0: Siltstone, slightly coarser, dark gray-hrown, Rotary Drilled:
= —— 6 3/4" Fisntar} bit
‘_:_50_ 50.0-53.0: Sand, fine grained, dark brown, somewhat pyritic. L 50 617a" Larbide bit
E 53.0-58.5: As above, harder drilling, some andesite chips. Run 1 HQ wireline core run
- 54.5-55.0: Light brown shale. A low C LR Log:
o 25.0-65.0: Sandstone, silty, fine grained, brown. Key: Blow Lount/RU) Log:
= |60 11/19/25  #3lows per 6" interval
601 T 100/3.75"  #3lows/total length driven
E — 1670.4'  Rock Quality Designation &
= _= Fax. core length (ft. & teatns}
= I = 65.0-70.0: Clayey Siltstone, brown, interbedded witn dark brown to black coarse Key: weil Comletion:
E - Sandstone. ) Key: neil Completion:
C  cxmc— 70.0-80.0: Sandstone, andesitic, dark brawn, slightly moist to dry {clumps —70
=704 - together when compressed).
E i ;
C 1 30.0-85.0: Sandstone, medium to coarse grained, brown, dry, piece of tutf at 82'. |—8O
C | - “ b pye
- ! L L 85.0-90.0: Sandstone, medium grained, dark brown, andesitic grains. gllifed S;z::;‘ ‘v:i 3?::"2]0[5)
F oo } 90.0-94.5: Sandstone, fine to mediun grained, dar< brown, slightly moist. l--90 BAREAD ASSEMBLY:
! darcad sampler, trancducer (#040}, and
: | || 94.5-100.0: Sandstone, fine grained, dark brown, dries to blue gray. sand pack in filter sock.
C | 07/02/82: Lost stainless steel rud at
:—IOO‘ 100.0-109.0: Sandstone, as above, medium to fine grained, slightly moist. —-100 avout 150",
: Water Level Jata ¢ o ,
= e — {From Ground
— 199.0-114.0: danastone, finer grained, dark brown, $lightly cohesive and Jate Time ueptn Lo Water _Level)
= slightly moist. I , 1782 Water encountered at
-y | 114.0-117.0: S::\Ss;?:e;‘ finer grained than above, moist, slightly more cohesive, 410 1510 while drilling.
d wh . 2 10:10 137.9°
:—10‘ i 117.0-120.0: Srltstone, clayey, light brown, sligntly moist. 71218 0:10
F ' |
r ! 120.0-123.0: Siltstone, 11ght brown-gray, moist.
E 123.0-125.0: Siltstone, darx, moderately cohesive. 120
20 28.0: y Clay:
C 125.0-128.0: Silty Claystone, reddish-brown, forms chips, damp, not very
F cohesive,
E 128.0-129.0: Silty Claystone, 1ight brown.
jy 129,0-133.5: Siltstone, dark gray, moist, harder drilling. | _130
— 1301
E 133,5-134.5: Siltstone to fine Sandstone, dark gray, moist.
E 134.5-135.0: Sandstone, fine, dark gray, moist, cohesive, dries blue. RANGE CHANGE
— 135.0-139.0: Jandstone and Siltstone, fine grained, blue. FLUID LEVEL FLUID LEVEL 50K C.PS. F S.
| 139.0-145.0: Sandstone and Siltstane, fine grained, dark gray, not very | a0 - e W—
-140{ | Cohesive, damp.
B 145.0-143.0: Siltstone, dark gray, forms hard cnips, damp.
E 143.0-157.0: Conglomerate, rounded pebbles in fine to coarse sand matrix. &
- 1501 157.0-158.0: Sand, fine to coarse grained, purplish brown, some pebbles, slow 150
= chattery drilling.
- @ 158.0-162.0: Cong]omerate, sandstone matrix, very chattery drilling, pebbles to
E 112.7: Fracture, dips 250 average, 1rregular surface In diameter.
£ N . e, . £2.0- ¢ . ,h
F 17214173%0; Fracture, dips 700, (rregular . 162:0-170.0: Longloperate, natr X gpey Prown sand. rough Arilling, fard black
b 173.0-173.3: fracture, dips 800, smooth surface with trace of sand. 170.0-170.5: Silty sr}axe, hard, black, 460
1604 173.3-173.4, 174-4.173.7: Jouats, avg. djip 10°. 170.5-172.5: Shale, dark gray, slightly cnattery drilling.
£ 173.4-178.5: Fracture dips hetween 70-90°, splits core to end, irregular surface 172.5-172.6: Shale, gray, fine trace of medium grained gray sand and sandstone
: with trace of sand anu clay; zone of fracturing; several crossing fractures noted Interbeds.
— : with dips 25-30%, 172.6-179.3: Claystone, dark gray,hard, hignly fractured. 174.9-175.6: Sandstone
F 8.9-119.1: Joint ntersection, dips 800 and 357, abundant crushed fragments Ttarbed. fine Lo vory fine grained,qray beds dis 100, <laystone 7o
an ay. h f ttered pyrite and occasional black carbonaceous -
170l 181.4: Two joints with 50° angle to each other, dip 90 181.6: Joint, dips 450. M ratien e iso o paite
) 1 132.0-182.6: Broken zone. 179.3-181.3: Sand, silty, fine grained, dark gray, breaks with light finger
16 182.9-183.0: Vertical fractureyirreqular surface, begins and ends in core. pressure, loose, assumed core loss zone, contains voids up to 1/2"
— Runl | 92 o 183.15-183.45: Fracture, curves in and out of core, averge dip vertical, slightly in diameter.
E 04 irregular surface. o 131.3-186.5: Sandy Siltstone, fine grained, dark gray, poorly lithified,
e 0. 183.8-184.0: Fracture, g'p 909, smooth surface. fragments break with light to medium finger pressure, grades to —180)]
=180 Run2| 80 /qu :g:'g:lgzagt";e' S'D lﬁd.ﬂ 90°, smooth very fine grained siély Sand, sandy beds average 1-3" thick. 134.6:
E «¢-134.9: Fracture, dips ) S : Bedding plane dips 8°.
E o b 134.3-185.1: Begins in core at 184.9, dips 709, smooth surface. , 196.5-187.6: Clay Shale, laminated thin bedded purplish brown to yray, beds gip
— Run3| 98 / 135.7: vertical fracture, irregular surface, traced ta 186.0, possiply ends as healed v—%u—‘S_] TFissile, abundant leaf fossils on bedding plane.
ET.0 02 - fracture at bottom of run, some vertical slickensides. Scattered medium tuffaceous grains.
187.75 T T 10 3 100T L L " 5
2" [Io} 0 CPS 50 5K CPS 0




LOG=a MONITOR WELL KB—0O49

CAN-MET s0il samples

: Honitor Well K8-04
¢~-Calipar--)!{(---Spontaneous Potential---) (=vmeeel Natural Bassa------ ¥{mmmmmer Resistivity--------- ) Drminq beoth iYOC soil sasples
{inches) (aillivoits) Point Resistivity &' Lateral Depth sampling ofpvoc H TCE . ) L . A
o 10 4 0 14 Incroaging Radiation-=-=> nereasing Resistivityeese) (feet) logt sasple  Recovery RGD P Lithologic descriptions and/or resarkstt SEOIOQIC Loqgmg:
l IR Wl 5 X §i2:3) SILT: CLATEY, D1, dark brown, dampy stif to hard, H. Wade, Weiss Associates, Oakland, CA
L pOd 1c
. 2022 X veinlets, Tow estinated peraeabiiily, (111]
EXx .
-1 :0:: (2.3-190) TERTIARY SEDIMENTARY ROCKS Well Location:
] ] i 2,3-10) SILTSTOME: b t -bi (5% awdi : ;
\ s [hnz LE S 5] < R I T MR U s TR TRE T Northeast of Pit 8, Site 300
E :":‘ B, 3 and 3.2/subborizontal/fract; ith hite-b
"\ :::« {nhgm g; mm»?;‘?/’3-7".35#':?& nhl{:r{c:l}:gt "")”;m
N 1 1 stainingy 3.8/63%/closed fracture) Coordinates:
- . o i
b 3-15¢ fine to aediua sand at 6-7 feat =b (]
: e L e he 2752
——— O I ri8d L
10 — Ta3 %% % aodbrate estieated fricture perseability | T " E: 1,702,633.6

,
1
3%

13-231 fine sand at 9-10 feet

10-20.2) SANDSTONE: b d e0d 11 indurated . .
ine to ltdiul qniv‘od:o;s!lo;.s‘ry f%:t:}vy\dtonﬁcnt: arated, Elevation: Shiner 1130.14 feet
porosity, soderate estisated perseability

Ry 030t with rage-eom stai Top of Protective Casing (TOSP) 1133.15 feet

becoaes coarse grained and dark brown at 14.1 feet; local
tlaystone np-ug clasts to 1/4 inch at 14-14.5 feet
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Geophysical Logging:

brown claystone interbed at 18-19 feet with very thin Geo-Hydro Data Inc., Tehachapi, CA
lasinations, cross laminations dip to 13°

20.2-22) CLAYSTONE: brown, daap to dry, soderately indurated -
%35 yery tine ;:l;shgﬁnylmnmonl Ho"8oet, 1ha poroaity; Drilling:

(22-24,5) SANDSTONE: SILTY, brown, damp, soderately indurated, D. Wagster, P. C. Exploration Inc.,
very fine sand, 13-251 sil(, 5-10! clay, lon to mStratc .
porosity, low to soderate estisated perseability ROSEVIHE, CA

brown mgl claystone at 24.1-24,7 feet with a low estisated
szrrﬂw ¥} sandstone becoses aediua to coarse grained below
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Dates Drilled: 7/27 to 8/11/88
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(25,3-33) CLAYSTONE: yellow-brown to tan, dry, poqul to
04 :H]h;nduratcd, waxy, low porosity, low estisated

[0L, 28.4/30°/open fracture) Dritling Method:

4 1/4-inch air-aist rotary, continuous
wireline coring, 0-190 feet

(TSSO AT, oo i ey S, St T-inch tricone rotary, rean, 0-1%0 feet

sand, low porosity, low estinated perseability install 4 1/2-inch PVC casjng with

(0L, 34.5/31*/tracture] 0.015-inch slots at 183-188 feet
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= 5!7-66.1) CLAYSTONE: SILTY to CLAYSTONE: yellow-brown to brown,
ry to Qalg. lodtntllhmdunud‘_15-251. silt, (3% very fine
1)

sand, tight, low porosity, low estisated perseability H KEY: Drilling and sa.p“ng LOQ
a§| hzodiuu to coarse grained,
furaad with G108 31t bolow Run {  Core obta*ned'usmg t?hrlstensen He
A15-45.5 Feet WLth 3 soderate " {92 ma) Wireline Coring Systew.

. . . Analytical samples encased in stainless
[ Ll fractures; 43,7/2'/with yellow staining, 43.7/2°/with R K
yellow-brown staining, and 456.2/47%/closed with yellow staining] steel sleeves sealed with alusinum
fntursteds 10-20 vty b dands Signes Tocal"DIeck n onide foil and inert duct tape.
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10 49.2-49.5 | 100 85 MND

light gray, dry, well indur
sandsting' Interbeg at 4141
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becoses poorly to moderately in
5 fnggnbrcynm. qu, 80d !m
ed siandstone interbed at 4

estinated peravability
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=] 1ndurated, 10-201 very fine sand, tight 1
?7) staining, low porosity, low eitinated peranability

7.8-32,2) SANDSTONE: -gray to blue-brown, soist,
oderately indurated, sediua to coarse grained, soderate to
high porosity, soderate to high estisated pon‘ibxlny

interbedded with 151 brown-black siltstone at 31-32.2 feet with
cross lasinations dipping to 10° and bedding dipping 8°

{92.2-38.4) CLAYSTOME: SILTY, brown, dry to dnr, dries light
rown, soderately indurated, 3-15X silt, ux! ocal i

§ orange-yellow (Fe-oxide ?) stains, low poros Qy, low estisated
=t persrability

1
2

y %
"NV
A :
;
] S
o
HE
T T
:
TN
TN
I
I
: ;
) :
LI
o
l j O T
k3
35 BETREIIRS

&2

by docb gk i Lo S TS R JE G S .

5

]
o
o2

2

52

12 | 50.2-50.5 | 198 67 | ND

i
RS
e

o

-
o2

-$-t-1-- F-4- -&_——L——A——L—-‘——h—-——h—d—» T O T A

L
-
o2

P S b AN Y P N AP ba

o

<,.
3¢

TR
!

5
G
H

z3
o4

X

i
3

10-202 silt and 10X very fine sand belos 54,3 feet

T3
o

1

'

v

'
R

'
1
L
I
|
4
k— ,
|
i
o2,
os!

|
1
L
f
i
f
I
1
1
¥
:
I
T
I
H
o

%
TS
e

22

3 {98.4-63.7) SANDSTONE: SILTY, dark brown to_brown ﬂilg well

1ndurated, very fine to sedius grained, 13-301 sift < 1 clay,
tight, low to aoderate porosity, low to soderate estinated
peraeability

'
L
¢
¢
1
L

TS

&5

.
!
'
P
=
-
rl
-
t3
3
329

b -

535

-

]
!
'
)
!
T
d
|
'
B
1
)
:
T
o
it
)
A
N
] A
_/—?\(" Al
J
+
L
T
Lo
-
i
R
-t
L
i
]
N
o
[
S I I IS
%2020

<32

TS

Y
y

oV,

’
BOd [REAL4LA (53.7-63.5) CLAYSTONE: SILTY, brown, damp, soderatel
Ban 15 60 | 85 == inaqmn. 25358 siit, 5-100 sand, wary,’ow parosily, low
774 estisated peraeability

-]
7

52}
|




Analytical Notes:

Il : ND None detected
1 X 571, 1 d oderately indurated, (11
j« E:E: :::: 32??123&.55?'?39"51x't’f°3'a'iy,'73-'. ;or:;:t:,yléc estinated
Y0 % perseability i ) )
] X The following VOC constituents (excluding
. R EXE . .
n — Ban 16 100 | 1w | X K chlorofora which is a common laboratory
=T ] S ; i '
] ) prw artifact) were identifed, by EPA Method 80190,
B R ": .7-90, daap t ist erate . L. .
E:E:‘ X4 %éula'g'?d?"?35:§«}9§55x33°3?5in=3? sadrate’porokity, Jow to at or above a detection limit of 0.0002 ppa:
- KA pOd raeabili :
8 A e ' 2 feet: 0.0003 ppa Trichloroflouromethane
XY '.0.1,
B — Run 17 (i3 W) ::E: :::: becones dark brown, pogrly to sotrately indurated, and aediva 0.0010 ppm Benzene
i i 10 courst graiond 33 e 0.0019 ppa Ethylbenzene
i S 0.0017 ppa Toluene
1 K 0.0014 ppa Xylene isomers
— BTHE R (XX '
o Bun 18 S :::: :::: becoaes very coarse grained at §0.7 feet 12 feet: 0.0003 ppa Toluene
7] ! 0% i .
- ok (Bt B1/3"/bedding] 0.0009 ppa Xylene isomers
XK 4.9
] S 50,2 feet: 0.0006 ppa Toluene
I PO O .
—{ T 15 wl e X4 0.0013 ppa lylene isomers
B . E:E: :::: cones very dark brown and dries yellow-brown at 83 feet
K .
i K Soil samples from 2.2, 12.4, 20.5, 30.5
- X X
. X & 490.7 and 50,5 feet were analyzed for {7
1 x4
0 —{ Run 20 L EIEI K (10.5-01.2) CONLDNERATE rk blur-brom, wolet, ogrly soluble metals by the CAM-NET. No metals
MY o £ e . . e .
i K 2 g oroity, bah wsisatd rreeb L) i were identified above the STLC in these
] R (912 dry to_dasp, scderatel
y i {hirste B St e o St el samples,
T ::: ‘::: ;:¢§:§§: §8-‘.§?§-§?.¢ ;:rhabmty, [unconforaable ? uipor
% — Bun 21 33 70 W contac .
. % K (96-37) SANISTONE: SILTY, dark brom, damp, soderstely 1t Where given, pgrcentages of sal?ds,
1 X K indurated, low porosity,’low :m:at:d pom: i : : — gravels, and fines represent field
MY R -102. YSTONE: b aap, apderately indura X X .
N :::: :::« ééi.ﬁﬁ:lé’;ﬂﬂg and 2?'1'@: ity pgrong;, Do astinated ! visual (e.g., volumetric) estimates.
} K K
KX PO
10— un 22 0| 8 e j t} 3-15L very fine sand ) L
i ::E: E:E: g:cmgulﬁqgt's:gm and tan at 100.3 feat; very tine san stcontmulty LOQ,
. Ky e K : .
4 E!EI; E:i (102.7-106) SANDSTINE: dark brown, wgist, dries 1ight brow ang Notation of Bedding and ffractt.lres.
- ol e e seubun beddiny dipd 4 oderate to nign Joromsty and {DL, depth(s)/dip{s)*/comment{s)}
105 —| _Run 23 108 50 X tidated peraedbility
- o4 XA
Y i
] | K y ; danp, 10-151 yilt .
vl Sé%"vi#‘y”f’fkﬁ'ﬂ%f13!51';.%?3,'%352',‘“:».&:‘?[;u.m Ll Ground Water:
] K veinlets, low porosity, low estisated perseability 8/11/88 water was 164.3 feet below 6.L.
i oo i ine grained, si detone interbed at
. ol oaToet T ene meln SR MohYparoutty, and soderate to 1/31/89 water was 168.85 feet below TOSP.
10— hn 24 108 57 B high estisated perasability
o 110-150) SANDSTONE: dark brown, soist, dries blue-gra
: ’E:; :E:: ﬁodomnly indurated, fine to :a:ru qf‘::nld,'<:1 : ::i:: . Well COlplBtiOM
IS SR i | X . coaree .
T SN S B - X Black'Si %) tindviote, ‘pedeing igs 11, high porotity,
----- i RN . g K soderate to high estisated poruagxhty
----- SR S L 0 O SIS S SN N i Sl . .
15— Tun 25 (5 | o Sl CASING: 4.5 inch 1.D. PUC
Bt S S A - bea--r- B s ot R EEEEr PR - :.:‘ ::::
b ' . - - - :’:’:’ :.Q'q‘
RERERE P EREERE XA XA
1 f} R EEE ] sl SLOTTED CASING
IR S T O O bl debdes 4 R
12— 5un 26 W] 1o sl e
G- A S 1 o I , ) o i ey FINE SAND: 38 Sand
] ol (DL, 121.2-121,5/90%/tracture tilled (with caliche ?))
-4- ape - B BT ¢ S S L S S . X4 K
O - 4o RO JEONL RS O I O S S . R T S —a- 1 E:E: :::: g:uml'::{y fine to aediua grained at 123 feet; no production
1T R e --r-streye- -re 1 R K .
NEENAEN ¢EEENNEEN 5 a7} w7 K SAND PACK: #3 Sand
! TR 4
i 1L ] BEE) i ; 4 s I BENTONITE
S IR U .1;. — Y S JR (G Y - . ] :::::: ;::::
i BN EERRREEN i P oo o [DL, 128.5/0*/bedding}
S S TATTrT T et S i ek il ekl ik ek i -3 AQ(V -Q(l
—{ R Wl s Sl
by B K ANNILAR SEAL: Cement Grout
-r—-E--u R A -1—-r"'—ri——r'"-"“1'—"--—-“'—P—1-— s t::: ,0::‘1
o I
e e ] 4 B

wacad $LOUGH : MATERIAL



LOG.a MONITOR WELL K8—0o4 (CONTINUED)

P

N 4 W) [T - % R
L . - - o
] g ] Sl
[ K K4
r- L he . o X
PN . o0 (0L, 138.6-139/90° /tracture tilled (with caliche 7))
— —1 Ol Py
y B0 % | 20 X4 o]
- XA XN
1 . i
] VQ1‘ 'Ol’ .
o B K . a sty gnd local lenses of tan clusgonl to 0.1 inch
o T & = :,: .:,: : ow 143 feet; no production at 143 teet
> 14— Than 31 W | 52 S
] ) ¢ 1 o K
{ ] N 4ot o R
b oo I i i
£ - RS LI RS a g K sandstone -i;h thin da k black siltstone cross laminations
{ N } 4 K dipping to 17* near 147 feet
e \ ] 7 ] :o’: :’o‘:
—{_Bun 32 1% 53 Y o
] A i 10— Bun 32 i 190-133) CLATSTONEL SILTY, brown, dry ko daap, dries, Light
N Y -1 o = brown, poorly to Mmratlly indurated, 10-20X silt, (3% very
. - P"-._ LI _ K KX =] fine sand, lon porosity, low astinated perasability
OO0 pOd -
- . SR 93-156.3) CLAYSTONE: tan to brown, dry, soderately mduntod,
LX) 29
] | Ky K4 % very fine sand and silt, thinly lamtnated, low porosity,
] b . k) ‘:.: low estisated perseability
7 15— un 33 [ [1] K K [OL, fracture zone at 134.7-135 feet with black (Mn-oxide ?)
_ [~ IR gginmqa mctun at 138.2 feet; siltstone interbed at
~ i Sl
P :»:{ »'o:{ {156.3-181,5) SILTSTOME: SANDY, dark Immnl nr. soderatel
p P - .:,: :.: in ﬁum I -131 very fine sand, low porosity, low estimati
T / 7 K !
£, | %% IR ray sandy siltstone interbeds to 2 inches at 138,7- 159 3 feet
N 10— "han 34 100 | 108 o :o:: uih 30‘351 very tine sand and hommt”x dm’ oy
=1 - - - i orange=brown &Fo-ondc )smnmq at 160.2-160 fut; ine
} 4 ol qrained sandstone interbed at 160.7-161.5
o o T AN o
A ] - . R4 b {161.5-163) CLAYSTONE: SILTY, dark brown, dr;
<4 x ] ] o soderately indurated, 20-301'silt, (31 vary tine nnd, lox
-] I B :.: ,:.: porosity, low estisated wlnbxll
% — T 35 19 ] d X 63-168) S]L SANDY, dark plye-b dagp, 3-151
4 e ATE i r‘f 16 :::: ;::: s}ne nnl ! ISlmiay, iulﬁnrgtmkar '3"'6 ‘tg' 705§ very
t L1151 ey F - — K K laninations to 4°, lotal 1y graen-brown, low wou!y, lo-
| o IR estisated ponuhlli
N ol
Pt . K B
-{ i i 14 168-181.6) SILTSTONE: SANDY, blue-brown and dark to bluo-’ny.
M anp lodonmy indyrated, 3-201 vnrl tine nnd lonl silt
10— Bun 36 | 100 93 sandst tone, horizontal boddlnq soderate poros. y
- 1 R n soderate estisated pornmllly; [uncontoraable lonr conh:t 7
- N 1 dooi] |
15— hun 37 L[] 73
[ Jo Lot ot A
\‘\ +4- EE TR LT P
1 —
10— 36 | <8 161,6-182.2) SILTSTON SONTY, 18 pove sxcept orange-brom
n Y -1 e ue to o-nudo staining, with'thin lasinations to 0.1 inch,
i bedding dips 12°
" - 182.2- m) SMDSTM: dark brown to locall orange-brown
Y 7 Fo-mdn |mmng), ries light brown to blue-gray-brown
- -4 < S S -4--t- = soist to wet, aoderately indurated, quh porosity, oodorah to
T T T high ustinated perasability
.l A y 1% claystone rip-up clasts to i inch th’c at 183-183.8 feet)
he h Lu ""“*‘1"""" ST — brown claystone interbed at 184.2-187 fest with 4 inch thick
- ta, et _ sand layer
P e ‘f L! IR . {187-190) CONSLOMERATE: brown to orange-brown, scist to wet,
v subroundsd gobbm and :obbln. soderate pormty. lodontu to
N U O S N S A Y S T - - ’ K0 high estisated perseability
19 o first water at 182 feet, | gps estiaated production at 190 feet
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LOG = MONITOR WELL KS—O0OS

Driili
Depth ;nl%"q Denth VOC soil samples
san, 1 ! i -
Deptt, ]gq;ng eihe ngm 3 m:e}lt_ iCore _ Monitor Well K8-05
? ? etion o Lithology Lithologic descriptions and/or resarksss
] o o Geologic Logging:
o 0-2.5) SILT: CLAYEY, [ML), b i i i
] :::: % i:m.,‘z‘ s CAE ig. gén??ﬁ‘l’7??'?6.‘3513;,%3‘,‘}0.‘2"’““ N. Wade, Weiss Associates, Oakland, CA
] X i ed peravability; [1ill] Hele logged from cuttings. See log of
] :E:: & 2.9-149) TERTIARY SEDINENTARY ROCKS Well KB-04 for sore detailed litholgic
] Ry R (2,595 ; - - - descriptions,
g - .::: ':::: lsu“m)’ ‘;‘g%ﬁlgﬁngny brawn, $-10% sand, low pororsity, low P
o Iy
] :::: ’:::: Well Location:
] '.:,: '.:::, sand content increases (?) at 6.5 feet Approxisately 43 feet south of Well
] :::: ::’: K8-04, Pit 8 Area, Site 300
10 — g K
] K :;2: 9.5-18,5) SANDSTONE: brown Coordinates:
1 X
] S N A28,712.2
i B E: 1,702,851.5
& : .
5 ] ’:::: :::: Elevation: Shiner 1130.44 feet
] :E:: ::’:: Top of Protective Casing (TOSP) 1132,43 feet
-1 :’0’: :o':‘ i
] :::: E.E: Beophysical Logging: See K8-04
a o o
0 ] S (18.5-21.3) CLAYSTONE: brown Drilling:
LN AXA
] K ::: D, Wagster, P. L. Exploration Inc.,
] R4 1 Roseville, CA
] .::: :.:: (21,5-28) CLAYSTONE: SANDY, 10-20% fine grained sand
i .::: :::: Dates Drilleds 9/16 to 9/20/88
5 — Sl
] .::: :::: Drilling Method:
] :::: o 9-inch tri-cone rotary, 0-149 feet
] W:': ;:: install 4 1/2-inch PVC casing with
] 2K (28-30) CLAYSTONE: tan to brown, 5-101 silt 0.015-inch slots at 138.1-148.1 feet
0 K £ Key: Drilli i
] L eyt Drilling and Sampling Log
] X1 X Tri-cone air-aist rotar
oo !
' LXR - .
x — ':.: :::: {34-38) SILTSTONE: SANDY, 10-20% fine grained sand ( 174 mc’-l dianeter sanple taken
] X K with 2-inch 0.D, split tube
i .:': X3 saspler advanced by a 140 pound
] X 0::: weight falling 30 inches.
4 K {38-42) CLAYSTONE: SILTY, (13% silt Saaples encased in stainless
0 X sleeves sealed with aluminua
] :‘:::: :.:: foil and inert duct tape.
. 2K -
i X3 ;:::: (42-43) SANDSTONE: gray-brown Analytical Notes:
i A !
. 3 x4 (A3-48) CLAYSTONE: brown N0 None detected
— boa
XX EX . .
| X3 :.,:“ No VOCs were identifed, by EPA Nethod 8010
B - ey s
i ) R above & detection limit of 0.0002 ppe.
n K Kd
oo Y .
4 6:::: .::: (48-53) SANDSTONE: blue-gray, aedius grained The soil sample from 148 feet was analyzed
g — :::::: :‘::} for B soluble metals by the EP Toxicity
i ol test. No metals were identified above
i SIS STLCs in this sample.
. 4
| :::: '::: {33-38) CLAYSTONE: brown, 101 silt 18 Where given, percentages of sands,
& — ::.: ’:': gravels, and fines represent field
| 2t K visual (e.g., volusetric) estimates,
. A
i R Ground Water:
" 29
i x4 ] {58-65) SANDSTONE: SILTY, brown, 10-25% silt 9/21/88  water was 143.3 feet below 6.L.
0 — IR 1731789 well was dry.
] 4 B
] 4 Well Coapletion:
1 X o
- X4 ::’:
o ol CASING: 4.5 inch 1.D. PYC
R
| :::: :::: (63-73) CLAYSTOME: brown, very rare silt and sand
T o SLOTTED CASING
] =i
P xX W
4 g & i FINE SAMD: 8@ Sand
0 — . XX
K
7 sl
] X K SAND PACK: #3 Sand
-
Xl XR
- .::: :::: (73-92) SANDSTONE: SILTY, drown, fine grained, 101 silt -BDHONH'E
"] i
- :::::: :::::? ANMULAR SEAL: Cement Grout
i I
- '01‘ ‘01‘
] :::: :.::} SLOUGH: MATERIAL
o ,
0 X K
b §Od
-1 SR
] d R
Y kd
] b b
SR
. KA 4
5 X K
Y K
i b B0
Ky ¥4
ﬁ A B
o IR
= K
XX L
- o B
9 - o I
’ A '
= ol
0.:‘ :’0'}




MONITOR WELL K8—O0S (CONTINUED)

LOG =

(92-102.3) CLAYSTONE: brown, (10X silt, <10X very fine sand

{102,5-104.9) SANDSTONE: brown, fine grained

(106,3-110,5) CLAYSTONE: brown

(110.9-148,3) SANDSTONE: brown, locally blue-gray, (102 silt,

soae chert pebbles

2SO IOISI I ICIC IS

To%e%0 020 %0 0% %%

blue sedium grained sandstone below 144 feet

(148.5-149) CLAYSTONE: brown, <3% silt

/

108

145.5-146 | 108

1

——

148

(1)

(1)

‘-..-—-——...1

A-10



Appendix B
Analytical Results



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Borehole

K8-01

K8-02

K8-04

Date
Sampled

08/01/82

08/01/82

07/20/88

Depth
(ft)

5.5
5.5
10.5
10.5

20

Parameters

Uranium (total), mg/kg
Beryllium (total), mg/kg
Uranium (total) mg/kg
Beryllium (total), mg/kg

EPA Method 8010

Bromodichloromethane, mg/kg
Bromoform, mg/kg
Bromomethane, mg/kg

Carbon Tetrachloride, mg/kg
Chlorobenzene, mg/kg
Chloroethane, mg/kg
2-Chloroethylvinylether, mg/kg
Chloroform, mg/kg
Chloromethane, mg/kg
Dibromochloromethane, mg/kg
1,2-Dichlorobenzene, mg/kg
1,3-Dichlorobenzene, mg/kg
1,4-Dichlorobenzene, mg/kg
Dichlorodifluoromethane, mg/kg
1,1-Dichloroethane, mg/kg
1,2-Dichloroethane, mg/kg
1,1-Dichloroethylene, mg/kg
1,2-Dichloroethylene (total), mg/kg
1,2-Dichloropropane, mg/kg
cis-1,3-Dichloropropene, mg/kg
trans-1,3-Dichloropropene, mg/kg
Freon 113, mg/kg

Methylene chloride, mg/kg
1,1,2,2-Tetrachloroethane, mg/kg
Tetrachloroethylene, mg/kg
1,1,1-Trichloroethane, mg/kg
1,1,2-Trichloroethane, mg/kg
Trichloroethylene, mg/kg
Trichlorofluoromethane, mg/kg
Vinyl chloride, mg/kg

B-1

3.1
0.44
20
0.26

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

0.0003
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

0.0004

0.0003
<0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Date Depth
Borehole  Sampled (ft)  Parameters Result

K8-04 7/20/88 2.0  EPA Method 8020
Benzene, mg/kg 0.001
Chlorobenzene, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Ethylbenzene, mg/kg 0.0019
Toluene, mg/kg 0.0017
Total Xylene Isomers, mg/kg 0.0016

07/20/88 22 EP-Toxicity Extraction

Antimony, mg/L <0.1
Arsenic, mg/L <0.02
Barium, mg/L 6
Beryllium, mg/L <0.01
Cadmium, mg/L <0.01
Chromium, mg/L <0.02
Cobalt, mg/L 0.48
Copper, mg/L 0.14
Lead, mg/L <0.1
Mercury, mg/L <0.001
Molybdenum, mg/L <0.1
Nickel, mg/L 04
Selenium, mg/L <0.02
Silver, mg/L <0.01
Thallium, mg/L <0.1
Vanadium, mg/L 14
Zinc, mg/L 0.07

07/21/88 120  EPA Method 8010

Bromodichloromethane, mg/kg <0.0002
Bromoform, mg/kg <0.0002
Bromomethane, mg/kg <0.0002
Carbon Tetrachloride, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
Chloroethane, mg/kg <0.0002
2-Chloroethylvinylether, mg/kg <0.0002
Chloroform, mg/kg <0.0002
Chloromethane, mg/kg <0.0002

B-2



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Date LDepth
Borehole  Sampled (ft)  Parameters - Result

K8-04 07/21/88 120  Dibromochloromethane, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Dichlorodifluoromethane, mg/kg <0.0002
1,1-Dichloroethane, mg/kg <0.0002
1,2-Dichloroethane, mg/kg <0.0002
1,1-Dichloroethylene, mg/kg <0.0002
1,2-Dichloroethylene (total), mg/kg <0.0002
1,2-Dichloropropane, mg/kg <0.0002
cis-1,3-Dichloropropene, mg/kg <0.0002
trans-1,3-Dichloropropene, mg/kg <0.0002
Freon 113, mg/kg <0.0002
Methylene chloride, mg/kg <0.0002
1,1,2,2-Tetrachloroethane, mg/kg <0.0002
Tetrachloroethylene, mg/kg <0.0002
1,1,1-Trichloroethane, mg/kg <0.0002
1,1,2-Trichloroethane, mg/kg <0.0002
Trichloroethylene, mg/kg <0.0002
Trichlorofluoromethane, mg/kg <0.0002
Vinyl chloride, mg/kg <0.0002
EPA Method 8020
Benzene, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Ethylbenzene, mg/kg <0.0002
Toluene, mg/kg 0.0003
Total Xylene Isomers, mg/kg 0.0009

07/21/88 124 EP-Toxicity Extraction
Antimony, mg/L <0.1
Arsenic, mg/L <0.02
Barium, mg/L 0.5
Beryllium, mg/L <0.01
Cadmium, mg/L <0.01
Chromium, mg/L <0.02
Cobalt, mg/L <0.05
Copper, mg/L 0.04
Lead, mg/L <0.1

B-3



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Borehole Sampled (ft)  Parameters Result

k8-04 07/21/88 124  Mercury, mg/L <0.001
Molybdenum, mg/L <0.1
Nickel, mg/L <0.05
Selenium, mg/L <0.02
Silver, mg/L <0.01
Thallium, mg/L <0.1
Vanadium, mg/L 0.3
Zinc, mg/L 0.02
07/21/88 203  EPA Method 8010

Bromodichloromethane, mg/kg <0.0002
Bromoform, mg/kg <0.0002
Bromomethane, mg/kg <0.0002
Carbon Tetrachloride, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
Chloroethane, mg/kg <0.0002
2-Chloroethylvinylether, mg/kg <0.0002
Chloroform, mg/kg <0.0002
Chloromethane, mg/kg <0.0002
Dibromochloromethane, mg/kg <0.0002
1,2-Dichlerobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Dichlorodifluoromethane, mg/kg <0.0002
1,1-Dichloroethane, mg/kg <0.0002
1,2-Dichloroethane, mg/kg <0.0002
1,1-Dichloroethylene, mg/kg <0.0002
1,2-Dichloroethylene (total), mg/kg <0.0002
1,2-Dichlorapropane, mg/kg <0.0002
cis-1,3-Dichloropropene, mg/kg <0.0002
trans-1,3-Dichloropropene, mg/kg <0.0002
Freon 113, mg/kg <0.0002
Methylene chloride, mg/kg <0.0002
1,1,2,2-Tetrachloroethane, mg/kg <0.0002
Tetrachloroethylene, mg/kg <0.0002
1,1,1-Trichloroethane, mg/kg <0.0002
1,1,2-Trichloroethane, mg/kg <0.0002
Trichloroethylene, mg/kg <0.0002
Trichlorofluoromethane, mg/kg <0.0002
Vinyl chloride, mg/kg <0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Borehole

K8-04

Sampled

07/21/88

07/21/88

(ft)

20.5

30.3

Parameters

EP-Toxicity Extraction
Antimony, mg/L
Arsenic, mg/L
Barium, mg/L
Beryllium, mg/L
Cadmium, mg/L
Chromium, mg/L
Cobalt, mg/L
Copper, mg/L

Lead, mg/L
Mercury, mg/L
Molybdenum, mg/L
Nickel, mg/L
Selenium, mg/L
Silver, mg/L
Thallium, mg/L
Vanadium, mg/L
Zinc, mg/L

EPA Method 8010

Bromodichloromethane, mg/kg
Bromoform, mg/kg
Bromomethane, mg/kg

Carbon Tetrachloride, mg/kg
Chlorobenzene, mg/kg
Chloroethane, mg/kg
2-Chloroethylvinylether, mg/kg
Chloroform, mg/kg

~ Chloromethane, mg/kg

Dibromochloromethane, mg/kg
1,2-Dichlorobenzene, mg/kg
1,3-Dichlorobenzene, mg/kg
1,4-Dichlorobenzene, mg/kg
Dichlorodifluoromethane, mg/kg
1,1-Dichloroethane, mg/kg
1,2-Dichloroethane, mg/kg
1,1-Dichloroethylene, mg/kg
1,2-Dichloroethylene (total), mg/kg
1,2-Dichloropropane, mg/kg
cis-1,3-Dichloropropene, mg/kg
trans-1,3-Dichloropropene, mg/kg
Freon 113, mg/kg

B-5

<0.1
<0.02
0.7
<0.01
<0.01
<0.02
0.12
<0.02
<0.1
<0.001
<0.1
<0.05
<0.02
<0.01
<0.1
0.3
0.05

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Borehole

K8-04

Date
Sampled

07/21/88

07/21/88

07/21/88

(ft)

30.3

30.5

40.3

Parameters

Methylene chloride, mg/kg
1,1,2,2-Tetrachloroethane, mg/kg
Tetrachloroethylene, mg/kg
1,1,1-Trichloroethane, mg/kg
1,1,2-Trichloroethane, mg/kg
Trichloroethylene, mg/kg
Trichlorofluoromethane, mg/kg
Vinyl chloride, mg/kg

-Toxicity Ex ion
Antimony, mg/L
Arsenic, mg/L
Barium, mg/L
Beryllium, mg/L
Cadmium, mg/L
Chromium, mg/L
Cobalt, mg/L
Copper, mg/L
Lead, mg/L
Mercury, mg/L
Molybdenum, mg/L
Nickel, mg/L
Selenium, mg/L
Silver, mg/L
Thallium, mg/L
Vanadium, mg/L
Zinc, mg/L

EPA Method 8010

Bromodichloromethane, mg/kg
Bromoform, mg/kg
Bromomethane, mg/kg

Carbon Tetrachloride, mg/kg
Chlorobenzene, mg/kg
Chloroethane, mg/kg
2-Chloroethylvinylether, mg/kg
Chloroform, mg/kg
Chloromethane, mg/kg
Dibromochloromethane, mg/kg
1,2-Dichlorobenzene, mg/kg
1,3-Dichlorobenzene, mg/kg
1,4-Dichlorobenzene, mg/kg
Dichlorodifluoromethane, mg/kg

B-6

Result

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

<0.1
<0.02
0.6
<0.01
<0.01
<0.02
<0.05
0.14
<0.1
<0.001
<0.1
<0.05
<0.02
<0.01
<0.1
0.9
<0.01

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

— —

Date Depth
Borehole  Sampled (ft)  Parameters Result

K8-04 07/21/88 40.3 1,1-Dichloroethane, mg/kg <0.0002
1,2-Dichloroethane, mg/kg <0.0002
1,1-Dichloroethylene, mg/kg <0.0002
1,2-Dichloroethylene (total), mg/kg 0.0002
1,2-Dichloropropane, mg/kg <0.0002
cis-1,3-Dichloropropene, mg/kg <0.0002
trans-1,3-Dichloropropene, mg/kg <0.0002
Freon 113, mg/kg <0.0002
Methylene chloride, mg/kg <0.0002
1,1,2,2-Tetrachloroethane, mg/kg <0.0002
Tetrachloroethylene, mg/kg <0.0002
1,1,1-Trichloroethane, mg/kg <0.0002
1,1,2-Trichloroethane, mg/kg <0.0002
Trichloroethylene, mg/kg <0.0002
Trichlorofluoromethane, mg/kg <0.0002
Vinyl chloride, mg/kg <0.0002

07/21/88 40.8  EP-Toxicity Extraction

Antimony, mg/L <0.1
Arsenic, mg/L <0.02
Barium, mg/L 0.6
Beryllium, mg/L <0.01
Cadmium, mg/L <0.01
Chromium, mg/L <0.02
Cobalt, mg/L <0.05
Copper, mg/L 0.02
Lead, mg/L <0.1
Mercury, mg/L <0.001
Molybdenum, mg/L 0.2
Nickel, mg/L 0.1
Selenium, mg/L <0.05
Silver, mg/L <0.01
Thallium, mg/L <0.1
Vanadium, mg/L 0.5
Zinc, mg/L 0.08

07/21/88 50.3 EPA Method 8010

Bromodichloromethane, mg/kg <0.0002
Bromoform, mg/kg <0.0002
Bromomethane, mg/kg <0.0002
Carbon Tetrachloride, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
Chloroethane, mg/kg <0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Date Depth
Borehole  Sampled (ft)  Parameters Result

K8-04 07/21/88 50.3  2-Chloroethylvinylether, mg/kg <0.0002
Chloroform, mg/kg <0.0002
Chloromethane, mg/kg <0.0002
Dibromochloromethane, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Dichlorodifluoromethane, mg/kg <0.0002
1,1-Dichloroethane, mg/kg <0.0002
1,2-Dichloroethane, mg/kg <0.0002
1,1-Dichloroethylene, mg/kg <0.0002
1,2-Dichloroethylene (total), mg/kg <0.0002
1,2-Dichloropropane, mg/kg <0.0002
cis-1,3-Dichloropropene, mg/kg <0.0002
trans-1,3-Dichloropropene, mg/kg <0.0002
Freon 113, mg/kg <0.0002
Methylene chloride, mg/kg <0.0002
1,1,2,2-Tetrachloroethane, mg/kg <0.0002
Tetrachloroethylene, mg/kg <0.0002
1,1,1-Trichloroethane, mg/kg <0.0002
1,1,2-Trichloroethane, mg/kg <0.0002
Trichloroethylene, mg/kg <0.0002
Trichlorofluoromethane, mg/kg <0.0002
Vinyl chloride, mg/kg <0.0002

EPA Method 8020.

Benzene, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Ethylbenzene, mg/kg <0.0002
Toluene, mg/kg 0.0006
Total Xylene Isomers, mg/kg 0.0013
07/21/88 50.5  EP-Toxicity Extraction

Antimony, mg/L <0.1
Arsenic, mg/L <0.02
Barium, mg/L 0.7
Beryllium, mg/L <0.01
Cadmium, mg/L <0.01
Chromium, mg/L <0.02
Cobalt, mg/L <0.05
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Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Date Depth
Borehole  Sampled (ft)  Parameters Result

K8-04 07/21/88 50.5 Copper, mg/L 0.37
Lead, mg/L , <0.1
Mercury, mg/L <0.001
Molybdenum, mg/L <0.1
Nickel, mg/L " <0.05
Selenium, mg/L <0.05
Silver, mg/L <0.01
Thallium, mg/L <0.1
Vanadium, mg/L 0.3
Zinc, mg/L 0.06

K8-05 09/19/88 1455  EPA Method 8010

Bromodichloromethane, mg/kg <0.0002
Bromoform, mg/kg <0.0002
Bromomethane, mg/kg <0.0002
Carbon Tetrachloride, mg/kg <0.0002
Chlorobenzene, mg/kg <0.0002
Chloroethane, mg/kg <0.0002
2-Chloroethylvinylether, mg/kg <0.0002
Chloroform, mg/kg <0.0002
Chloromethane, mg/kg <0.0002
Dibromochloromethane, mg/kg <0.0002
1,2-Dichlorobenzene, mg/kg <0.0002
1,3-Dichlorobenzene, mg/kg <0.0002
1,4-Dichlorobenzene, mg/kg <0.0002
Dichlorodifluoromethane, mg/kg <0.0002
1,1-Dichloroethane, mg/kg <0.0002
1,2-Dichloroethane, mg/kg <0.0002
1,1-Dichloroethylene, mg/kg <0.0002
1,2-Dichloroethylene (total), mg/kg <0.0002
1,2-Dichloropropane, mg/kg <0.0002
cis-1,3-Dichloropropene, mg/kg <0.0002
trans-1,3-Dichloropropene, mg/kg <0.0002
Freon 113, mg/kg <0.0002
Methylene chloride, mg/kg <0.0002
1,1,2,2-Tetrachloroethane, mg/kg <0.0002
Tetrachloroethylene, mg/kg <0.0002
1,1,1-Trichloroethane, mg/kg <0.0002
1,1,2-Trichloroethane, mg/kg <0.0002
Trichloroethylene, mg/kg <0.0002
Trichlorofluoromethane, mg/kg <0.0002
Vinyl chloride, mg/kg <0.0002



Table-B-1. Analytical results of soil and rock core collected at Pit 8.

Borehole

K8-05

Date
Sampled

09/19/88

Depth
(ft)

148.0

Parameters

Arsenic, mg/L
Barium, mg/L
Cadmium, mg/L
Chromium, mg/L

Mercury, mg/L
Selenium, mg/L
Silver, mg/L

EPA Method 8010

Bromodichloromethane, mg/kg
Bromoform, mg/kg
Bromomethane, mg/kg

Carbon Tetrachloride, mg/kg
Chlorobenzene, mg/kg
Chloroethane, mg/kg
2-Chloroethylvinylether, mg/kg
Chloroform, mg/kg
Chloromethane, mg/kg
Dibromochloromethane, mg/kg
1,2-Dichlorobenzene, mg/kg
1,3-Dichlorobenzene, mg/kg
1,4-Dichlorobenzene, mg/kg
Dichlorodifluoromethane, mg/kg
1,1-Dichloroethane, mg/kg
1,2-Dichloroethane, mg/kg
1,1-Dichloroethylene, mg/kg
1,2-Dichloroethylene (total), mg/kg
1,2-Dichloropropane, mg/kg
cis-1,3-Dichloropropene, mg/kg
trans-1,3-Dichloropropene, mg/kg
Freon 113, mg/kg

Methylene chloride, mg/kg
1,1,2,2-Tetrachloroethane, mg/kg
Tetrachloroethylene, mg/kg
1,1,1-Trichloroethane, mg/kg
1,1,2-Trichloroethane, mg/kg
Trichloroethylene, mg/kg
Trichlorofluoromethane, mg/kg
Vinyl chloride, mg/kg

Result

<0.02
<0.05
<0.04
<0.05
<0.3
<0.0002
<0.01
<0.02

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

—— —
Parameters Well K8-01
1st Quarter 1984
Radiological results
Date sampled 3/19/84
Gross alpha, pCi/L 5
Two Std dev +3
Gross beta, pCi/L 7
Two Std dev +2
Tritium, pCi/L ' <1000
Uranium 238, pCi/L 2.7
Two Std dev +0.2
Uranium 235, pCi/L <0.1
Uranium 234, pCi/L 4.6
Two Std dev +0.2
3rd Quarter 1984
Radiological results
Date sampled 9/13/84
Gross alpha, pCi/L 4
Two Std dev +3
Gross beta, pCi/L 12
Two Std dev +3
Tritium, pCi/L <1000
4th Quarter 1984
Chemical and physical analyses
Date sampled 11/02/84
Ammonia Nitrogen (as N), mg/L <0.01
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 8.5
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.38
Radiological results
Date sampled 11/02/84
Gross alpha, pCi/L <4
Gross beta, pCi/L <6
Tritium, pCi/L <1000
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01

1st Quarter 1985
Radiological results
Date sampled 3/22/85
Gross alpha, pCi/L <4
Gross beta, pCi/L 8
Two Std dev +2
Tritium, pCi/L <1000

2nd Quarter 1985
Chemical and physical analyses
Date sampled 6/11/85
Ammonia Nitrogen (as N), mg/L 0.01
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 79
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.23
Radiological results
Date sampled 6/11/85
Gross alpha, pCi/L <5
Gross beta, pCi/L 3
Two Std dev +1
Tritium, pCi/L <1000

3rd Quarter 1985
Chemical and physical analyses
Date sampled 8/13/85
Ammonia Nitrogen (as N), mg/L 0.36
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 8.8
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.14
Radiological results
Date sampled 8/12/85
Gross alpha, pCi/L <5
Gross beta, pCi/L 10
Two Std dev +3
Tritium, pCi/L <1000
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01

4th Quarter 1985
Chemical and physical analyses
Date sampled 11/19/85
Ammonia Nitrogen (as N), mg/L 0.03
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 8.6
Nitrite (as NO32), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.58
Radiological results
Date sampled 11/19/85
Gross alpha, pCi/L <3
Gross beta, pCi/L 10
Two Std dev +4
Tritium, pCi/L <1000

1st Quarter 1986
Chemical and physical analyses
Date sampled 3/19/86
Ammonia Nitrogen (as N), mg/L <0.1
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 4
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.16
Radiological results
Date sampled 3/19/86
Gross alpha, pCi/L <5
Gross beta, pCi/L 8
Two Std dev +4
Tritium, pCi/L <240

2nd Quarter 1986
Chemical and physical analyses
Date sampled 5/29/86
Ammonia Nitrogen (as N), mg/L <0.1
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 94
Nitrite (as NO2), mg/L 0.03
Total Kjeldahl Nitrogen, mg/L <0.1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters

Radiological results

Date sampled
Gross alpha, pCi/L
Gross beta, pCi/L
Two Std dev
Tritium, pCi/L

hemical and physical analyses

Date sampled

Ammonia Nitrogen (as N), mg/L
Beryllium, mg/L

Nitrate (as N), mg/L

Nitrite (as NO2), mg/L

Total Kjeldahl Nitrogen, mg/L

Radiological results

Date sampled
Gross alpha, pCi/L
Gross beta, pCi/L
Two Std dev
Tritium, pCi/L

hemical and physical analyses

Date sampled

Ammonia Nitrogen (as N), mg/L
Beryllium, mg/L

Lead, mg/L

Nitrate (as N), mg/L

Nitrite (as NO2), mg/L

Total Kjeldahl Nitrogen, mg/L

Radiological results

Date sampled
Gross alpha, pCi/L
Gross beta, pCi/L
Two Std dev
Tritium, pCi/L

——

Well K8-01

2nd Quarter 1986 (Continued)

5/29/86
<4
8
+4
<206

3rd Quarter 1986

7/16/86
<0.1
<0.01

11
<0.03
<0.1

7/16/86
<4
10
+4
<194

4th Quarter 1986

10/29/86
<0.1
<0.01
<0.1

9.5
31
0.18

10/29/86
<3
7
+4
<316
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01
1st Quarter 1987
Chemical and physical analyses
Date sampled 1/22/87
Ammonia Nitrogen (as N), mg/L <0.1
Beryllium, mg/L <0.01
Nitrate (as N), mg/L 35
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L <0.1
Radiological results
Date sampled 1/22/87
Gross alpha, pCi/L <4
Gross beta, pCi/L 8
Two Std dev +4
Tritium, pCi/L 209
Two Std dev +180
2nd Quarter 1987
Chemical and physical analyses
Date sampled 5/13/87
Ammonia Nitrogen (as N), mg/L <0.1
Beryllium, mg/L <0.01
Lead, mg/L 0.016
Nitrate (as N), mg/L 10.4
Nitrite (as NO2), mg/L <0.03
Total Kjeldahl Nitrogen, mg/L 0.22

Radiological results

Date sampled 5/13/87
Gross alpha, pCi/L 9
Two Std dev +3
Gross beta, pCi/L 10
Two Std dev +4
Tritium, pCi/L <205
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01  Well K8-02B Well K8-03B
2nd Quarter 1987 (Continued)
EPA Method 602
Date sampled 5/13/87 - -
Benzene, pg/L <0.5 - -
Chlorobenzene, pg/L 1.6 - -
1,2-Dichlorobenzene, ug/L <0.5 - -
1,3-Dichlorobenzene, ug/L , <0.5 - -
1,4-Dichlorobenzene, pug/L <0.5 - -
Ethylbenzene, ug/L <0.5 - -
Toluene, pg/L <0.5 - -
Total Xylene Isomers, ug/L <0.5 - -
3rd Quarter 1987
hemical hysical analyses
Date sampled 8/11/87 - 7/13/87
Ammonia Nitrogen (as N), mg/L <0.1 - -
Beryllium, mg/L <0.01 - -
Carbonate Alk (as CaCO3), mg/L <1 - <1
Chloride, mg/L 73 - 86
Total dissolved solids (TDS), mg/L 520 - 540
Fluoride, mg/L 041 - 045
Iron, mg/L <0.03 - <0.03
Lead, mg/L <0.001 - -
Manganese, mg/L <0.01 - 0.03
Nitrate (as NO3), mg/L 48 - 47
Nitrate (as N), mg/L 11 - -
Nitrite (as NO2), mg/L <0.01 - -
Sodium, mg/L 54 - 82
Sulfate, mg/L 72 - 55
Total Kjeldahl Nitrogen, mg/L <0.1 - -
3rd Quarter 1987
EPA Method 624
Date sampled 8/11/87 - -
Date extracted 8/27/87 - -
1,1,2,2-Tetrachloroethane, pug/L <1 - -
1,1,1-Trichloroethane, ng/L <1 - -
1,1,2-Trichloroethane, pg/L <1 - -
1,1-Dichloroethane, pg/L <1 - -
1,1-Dichloroethylene, pg/L <1 - -
1,2-Dichloroethane, ng/L <1 - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01 Well K8-02B Well K8-03B

3rd Quarter 1987 (Continued)
EPA Method 624 (Continued)

1,2-Dichloroethylene (total), pg/L <1 - -
1,2-Dichloropropane, ng/L <1 - -
2-Chloroethylvinylether, pg/L <1 - -
Bromodichloromethane, pg/L <1 - -
Bromomethane, pg/L <1 - -
Bromoform, ug/L <1 - -
Chlorobenzene, pg/L <1 - -
Carbon Tetrachloride, pg/L <1 - -
Chloroethane, pug/L <1 - -
Chloroform, ug/L <1 - -
Chloromethane, pg/L <1 - -
Dibromochloromethane, pug/L <1 - -
Methylene chloride, ng/L <1 - -
Tetrachloroethylene, ng/L <1 - -
Trichloroethylene, pg/L 5 - -
Trichlorofluoromethane, pg/L <1 - -
Vinyl chloride, pg/L <1 - -
trans-1,3-Dichloropropene, pg/L <1 - -
Acrolein, pg/L <10 - -
Acrylonitrile, pg/L <10 - -
Toluene, pg/L <1 - -
Benzene, ug/L <1 - -
Ethylbenzene, ug/L <1 - -

Radiological results

Date sampled 8/11/87 - -
Gross alpha, pCi/L 0 - -
Two Std dev +3 : - -
Gross beta, pCi/L 8 - -
Two Std dev +4 - -
Tritium, pCi/L <362 - -

General Mineral

Date sampled 8/11/87 - 7/13/89
Date extracted 8/27/87 - 7/16/89
Hydroxide Alk (as CaCO3), mg/L <1 - <1
Carbonate Alk (as CaCO3), mg/L <1 - <1
Bicarbonate Alk (as CaCO3), mg/L 212 - 227
Iron, mg/L <0.03 - <0.03
Manganese, mg/L <0.01 - 0.03
Copper, mg/L <0.02 - <0.02
Zinc, mg/L <0.01 - <0.01
Surfactants, mg/L <0.02 - <0.02
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

e -
Parameters Well K8-01 Well K8-02B Well K8-03B
Total dissolved solids (TDS), mg/L 520 - 540
Specific Conductance, umhos/cm 810 - 850

pH, Units 7.6 - 7.9
Nitrate (as NO3), mg/L 48 - 47
Chloride, mg/L 73 — 86
Sulfate, mg/L 72 - 55
Sodium, mg/L 54 - 82
Potassium, mg/L 5.3 - 52
Calcium (EDTA Titration), mg/L 60 - 58
Magnesium, mg/L 26 - 37
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01 Well K8-03B

4th Quarter 1987

Chemical and physical analyses

Date sampled 10/01/87 -
Ammonia Nitrogen (as N), mg/L <0.1 -
Beryllium, mg/L <0.0001 -
Lead, mg/L <0.001 -
Nitrate (as N), mg/L 11 -
Nitrite (as N), mg/L <0.01 -
Total Kjeldahl Nitrogen, mg/L <0.1 -
EPA Method 624

Date sampled 10/01/87 -
Date extracted 10/14/87 -
1,1,2,2-Tetrachloroethane, pug/L <1 -
1,1,1-Trichloroethane, ug/L <1 -
1,1,2-Trichloroethane, ug/L <1 -
1,1-Dichloroethane, ng/L <1 -
1,1-Dichloroethylene, pg/L <1 -
1,2-Dichloroethane, png/L <1 -
1,2-Dichloroethylene (total), pg/L <1 -
1,2-Dichloropropane, ug/L <1 -
2-Chloroethylvinylether, pug/L <1 -
Bromodichloromethane, pug/L <1 -
Bromomethane, pug/L <1 -
Bromoform, pg/L <1 -
Chlorobenzene, ng/L <1 -
Carbon Tetrachloride, ug/L <1 -
Chloroethane, png/L <1 -
Chloroform, pug/L <1 -
Chloromethane, pg/L <1 -
Dibromochloromethane, pg/L <1 -
Methylene chloride, ug/L <1 -
Tetrachloroethylene, pg/L <1 -
Trichloroethylene, pg/L 5 -
Trichlorofluoromethane, ug/L <1 -
Vinyl chloride, pug/L <1 -
trans-1,3-Dichloropropene, ug/L <1 -
Acrolein, ug/L <10 -
Acrylonitrile, pg/L <10 -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area.

Parameters Well K8-01 Well K8-03B

e _— . ———_______|

4th Quarter 1987 (Continued)
EPA Method 624 (Continued)

Date sampled 10/01/87 -
Date extracted 10/14/87 -
Toluene, ug/L <1 -
Benzene, ug/L <1 -
Ethylbenzene, pug/L <1 -
Radiological results

Date sampled 10/01/87 11/09/87
Gross alpha, pCi/L 0 -
Two Std dev +4 -
Gross beta, pCi/L 13 -
Two Std dev +5 -
Tritium, pCi/L 283 <322
Two Std dev +190 -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

—

Parameters Well K8-01  Well K8-02B Well K8-03B

1st Quarter 1988
hemical and physical anal

Date sampled 1/15/88 - -
Ammonia Nitrogen (as N), mg/L <0.1 - -
Beryllium, mg/L <0.0001 - -
Lead, mg/L 0.011 - -
Nitrate (as N), mg/L 11 - -
Nitrite (as N), mg/L <0.01 - -
Total Kjeldahl Nitrogen, mg/L <0.1 - -
EPA Method 624

Date sampled 1/15/88 - -
Date extracted 1/29/88 - -
1,1,2,2-Tetrachloroethane, ug/L <1 - -
1,1,1-Trichloroethane, pg/L <1 - -
1,1,2-Trichloroethane, ug/L <1 - -
1,1-Dichloroethane, pg/L <1 - -
1,1-Dichloroethylene, pug/L <1 - -
1,2-Dichloroethane, pg/L <1 - -
1,2-Dichloroethylene (total), pg/L <1 - -
1,2-Dichloropropane, ug/L <1 - -
2-Chloroethylvinylether, pg/L <1 - -
Bromodichloromethane, pg/L <1 - -
Bromomethane, pg/L <1 - -
Bromoform, pug/L <1 - -
Chlorobenzene, pg/L <1 - -
Carbon Tetrachloride, pg/L <1 - -
Chloroethane, pg/L <1 - -
Chloroform, pg/L <1 - -
Chloromethane, pg/L <1 - -
Dibromochloromethane, pg/L <1 - -
Methylene chloride, pg/L <1 - -
Tetrachloroethylene, pg/L <1 - -
Trichloroethylene, pug/L 4 - -
Trichlorofluoromethane, pg/L <1 - -
Vinyl chloride, pg/L <1 - -
trans-1,3-Dichloropropene, ug/L <1 - -
Acrolein, pg/L <10 - -
Acrylonitrile, pg/L <10 - -
Toluene, ug/L <1 - -
Benzene, pg/L <1 - -
Ethylbenzene, pg/L <1 - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters Well K8-01  Well K8-02B Well K8-03B
1st Quarter 1988 (Continued)
Radi ical resuit
Date sampled 1/15/88 1/29/88 1/29/88
Gross alpha, pCi/L 0 - -
Two Std dev +4 - -
Gross beta, pCi/L 0 - -
Two Std dev +5 - -
Tritium, pCi/L <277 <201 <307
2nd Quarter 1988
hemical and physical analyses
Date sampled 4/13/88 6/20/88 6/20/88
Ammonia Nitrogen (as N), mg/L <0.1 - -
Beryllium, mg/L <0.0001 - -
Carbonate Alk (as CaCO3), mg/L - <1 <1
Chloride, mg/L - 61 86
Total dissolved solids (TDS), mg/L - 470 530
Fluoride, mg/L - 041 043
Iron, mg/L - 0.05 0.03
Lead, mg/L 0.004 - -
Manganese, mg/L - <0.01 <0.01
Nitrate (as NO3), mg/L - 12 23
Nitrate (as N), mg/L 9.2 - -
Nitrite (as N), mg/L <0.01 - -
Sodium, mg/L - 59 61
Sulfate, mg/L - 79 59
Total Kjeldahl Nitrogen, mg/L <0.1 - -

EPA Method 624

Date sampled 4/13/88 - -
Date extracted 4/21/83 - -
1,1,2,2-Tetrachloroethane, pg/L <1 - -
1,1,1-Trichloroethane, pg/L <1 - -
1,1,2-Trichloroethane, ng/L <1 - -
1,1-Dichloroethane, ng/L <1 - -
1,1-Dichloroethylene, pg/L <1 - -
1,2-Dichloroethane, ng/L 3 - -
1,2-Dichloroethylene (total), ng/L <1 - -
1,2-Dichloropropane, ug/L <1 - -
2-Chloroethylvinylether, ng/L <1 - -
Bromodichloromethane, ng/L <1 - -
Bromomethane, ug/L <1 - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters Well K8-01 Well K8-02B Well K8-03B

2nd Quarter 1988 (Continued)
EPA Method 624
Bromoform, pg/L <1 - -
Chlorobenzene, pg/L <1 - -
Carbon Tetrachloride, pg/L <1 - -
Chloroethane, ug/L <1 - -
Chloroform, pg/L <1 - -
Chloromethane, pg/L <1 - -
Dibromochloromethane, pg/L <1 - -
Methylene chloride, ug/L <1 - -
Tetrachloroethylene, pg/L <1 - -
Trichloroethylene, pg/L 5 - -
Trichlorofluoromethane, pg/L <1 - -
Vinyl chloride, pg/L <1 - -
trans-1,3-Dichloropropene, ug/L <1 - -
Acrolein, pg/L <10 - -
Acrylonitrile, ug/L <10 - -
Toluene, pg/L <1 - -
Benzene, ug/L <1 - -
Ethylbenzene, pg/L <1 - -
Radiological results
Date sampled 4/14/88 5/06/88 5/06/88
Gross alpha, pCi/L 0 - -
Two Std dev +3 - -
Gross beta, pCi/L 6 - -
Two Std dev +5 - -
Tritium, pCi/L <259 <285 <290

3rd Quarter 1988

Chemical and physical analyses
Date sampled 7/18/88 - -
Ammonia Nitrogen (as N), mg/L <0.1 - -
Beryllium, mg/L <0.0001 - -
Lead, mg/L 0.008 - -
Nitrate (as N), mg/L 12 - -
Nitrite (as N), mg/L <0.02 - -
Total Kjeldahl Nitrogen, mg/L <0.5 - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters Well K8-01 Well K8-02B Well K8-03B

3rd Quarter 1988 (Continued)
EPA Method 624

Date sampled 7/18/88 - -
Date extracted 7/22/88 - -
1,1,2,2-Tetrachloroethane, pg/L <1 - -
1,1,1-Trichloroethane, pg/L <1 - -
1,1,2-Trichloroethane, pg/L <1 - -
1,1-Dichloroethane, pg/L <1 - -
1,1-Dichloroethylene, pg/L <1 - -
1,2-Dichloroethane, ng/L 3 - -
1,2-Dichloroethylene (total), pg/L <1 - -
1,2-Dichloropropane, pg/L <1 - -
2—Chloroethylvinylether, pg/L <1 - -
Bromodichloromethane, pg/L <1 - -
Bromomethane, ug/L <1 - -
Bromoform, ug/L <1 - -
Chlorobenzene, pug/L <1 - -
Carbon Tetrachloride, pg/L <1 - -
Chloroethane, pg/L <1 - -
Chloroform, pg/L <1 - -
Chloromethane, pg/L <1 - -
Dibromochloromethane, ug/L <1 - -
Methylene chloride, pg/L <1 - -
Tetrachloroethylene, pg/L <1 - -
Trichloroethylene, pug/L 6 - -
Trichlorofluoromethane, pug/L <1 - -
Vinyl chloride, pg/L <1 - -
trans-1,3-Dichloropropene, ng/L <1 - -
Acrolein, pg/L <10 - -
Acrylonitrile, ug/L <10 - -
Toluene, pg/L <1 - -
Benzene, ig/L <1 - -
Ethylbenzene, pg/L <1 - -

Radiological results

Date sampled 7/19/88 7/29/88 7/29/88
Gross alpha, pCi/L 0 - -
Two Std dev +4 - -
Gross beta, pCi/L 12 - -
Two Std dev +6 - -
Tritium, pCi/L <232 <222 <607
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters

K8-01

K8-02B

K8-03B

K8-04

Chemical and physical analyses

Date sampled

Ammonia Nitrogen (as N), mg/L
Carbonate Alk (as CaCO3), mg/L
Chloride, mg/L

Total dissolved solids (TDS), mg/L
Fluoride, mg/L

Iron, mg/L

Manganese, mg/L

Nitrate (as NO3), mg/L

Nitrate (as N), mg/L

Nitrite (as N), mg/L

Low Level Phenolics, mg/L

Total suspended solids (TSS), mg/L
Sodium, mg/L

Sulfate, mg/L

Total Kjeldahl Nitrogen, mg/L

Quadruplicate TOC

Date sampled
TOC, Average, mg/L
TOC, Std dev, mg/L

Quadruplicate TOX

Date sampled
TOX, Average, mg/L
TOX, Std dev, mg/L

EPA Method 624

Date sampled

Date extracted
1,1,2,2-Tetrachloroethane, pg/L
1,1,1-Trichloroethane, pg/L
1,1,2-Trichloroethane, pg/L
1,1-Dichloroethane, pg/L
1,1-Dichloroethylene, pug/L
1,2-Dichloroethane, pg/L
1,2-Dichloroethylene (total), pg/L
1,2-Dichloropropane, pg/L
2-Chloroethylvinylether, pug/L
Bromodichloromethane, pg/L

4th Quarter 1988

11/17/88
<1.5
<1
69

460
04
<0.04
<0.04

38

8.6
<0.01
<0.005
<1
67
71
<1.7

11/17/88
1.2
0.02

11/17/88
<0.025
0

11/17/88

10/31/88
<1
<1
<1
<1
<1
5
<1
<1
<1
<1
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10/28/88
<0.5
<1
70

460

0.33

<0.04

<0.04

<0.4

<0.4
0.02

<0.005

<1

60

85

<0.5

10/28/88
0.9
0.02

10/28/88
<0.025
0

10/28/88

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

11/17/88
0.62
<1
84
520
043
0.06
<0.04
41
9.2
<0.01
<0.005
5
62
56
1

11/17/88
1.2
0.02

11/17/88
<0.025
0

11/17/88

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

10/28/88
<0.5
<1
78

470

0.38

<0.04
0.05

<0.4

<0.4
0.01

<0.005

<1

77

60

<0.5

10/28/88
1
0.01

10/28/88
<0.025
0

10/28/88

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04

4th Quarter 1988 (Continued)
EPA Method 624 (Continued)

Bromomethane, pug/L <1 <1 <1 <1
Bromoform, pg/L <1 <1 <1 <1
Chlorobenzene, pg/L <1 <1 <1 <1
Carbon Tetrachloride, pg/L <1 <1 <1 <1
Chloroethane, pg/L <1 <1 <1 <1
Chloroform, pug/L <1 1 <1 <1
Chloromethane, pg/L <1 <1 <1 <1
Dibromochloromethane, ug/L <1 <1 <1 <1
Methylene chloride, pg/L <1 <1 <1 <1
Tetrachloroethylene, pg/L <1 <1 <1 <1
Trichloroethylene, ng/L 5 <1 2 <1
Trichlorofluoromethane, pug/L <1 <1 <1 <1
Vinyl chloride, pg/L <1 <1 <1 <1
trans-1,3-Dichloropropene, ug/L <1 <1 <1 <1
Toluene, pg/L <1 <1 <1 <1
Benzene, pug/L <1 <1 <1 <1
Ethylbenzene, ug/L <1 <1 <1 <1
EPA Method 601

Date sampled 11/17/88 - - -
Date extracted 10/31/88 - - -
1,1,2,2-Tetrachloroethane, pg/L <0.5 - - -
1,1,1-Trichloroethane, pg/L <0.5 - - -
1,1,2-Trichloroethane, pg/L <0.5 - - -
1,1-Dichloroethane, pug/L <0.5 - - -
1,1-Dichloroethylene, pg/L <0.5 - - -
1,2-Dichlorobenzene, pg/L <0.5 - - -
1,2-Dichloroethane, ug/L 22 - - -
1,2-Dichloroethylene (total), pg/L <0.5 - - -
1,2-Dichloropropane, ug/L <0.5 - - -
1,3-Dichlorobenzene, pg/L <0.5 - - -
1,4-Dichlorobenzene, pg/L <0.5 - - -
2-Chloroethylvinylether, pg/L <0.5 - - -
Bromodichloromethane, pug/L <0.5 - - -
Bromomethane, pug/L <0.5 - - -
Bromoform, pg/L <0.5 - - -
Chlorobenzene, ug/L <0.5 - - -
Carbon Tetrachloride, pg/L <0.5 - - -
Chloroethane, pg/L <0.5 - - -
Chloroform, ug/L <0.5 - - -
Chloromethane, pg/L <0.5 - - -
Dibromochloromethane, pg/L <0.5 - - -
Dichlorodifluoromethane, ng/L - <0.5 - - -
Methylene chloride, pg/L <0.5 - - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04

4th Quarter 1988 (Continued)

EPA Method 601 (Continued)

Tetrachloroethylene, ug/L <0.5 - - -
Trichloroethylene, pg/L 4.8 - - -
Trichlorofluoromethane, pg/L <0.5 - - -
Vinyl chloride, pg/L <0.5 - - -
cis-1,3-Dichloropropene, pug/L <0.5 - - -
trans~1,3-Dichloropropene, pg/L <0.5 - - -
Freon 113, pg/L <0.5 - - -

Title 22 organics

Date sampled 11/17/88 10/28/88 11/17/88 10/28/88
Date extracted 11/23/88 11/04/88 11/23/88 11/04/88
Date analyzed 11/30/88 11/11/88 11/30/88 11/11/88
2,4,5-TP (Silvex), pg/L <1 <1 <2 <1
24-D,ng/L <10 <10 <20 <10
Endrin, pg/L <0.01 <0.01 <0.01 <0.01
Lindane, pg/L <0.4 <0.4 <0.4 <0.4
Methoxychlor, pg/L <10 <10 <10 <10
Toxaphene, ug/L <0.5 <0.5 <0.5 <0.5

Explosive compounds

Date sampled 11/17/88 10/28/88 11/17/88 10/28/88
RDX, pg/L <30 <30 <30 <30
HMX, pg/L <20 <20 <20 <20
TNT, ug/L <40 <40 <40 <40

Radiological result

Date sampled 10/18/88 12/15/88 1/30/89 10/29/88
Gross alpha, pCi/L 0 0 9 0
Two Std dev +4 +5 +4 +4
Gross beta, pCi/L 8 8 10 1
Two Std dev +5 +5 +5 +4
Tritium, pCi/L 251 <211 <228 <234
Two Std dev +170 -
Uranium 238, pCi/L 29 43 29 29
Two Std dev +0.6 +0.4 +0.3 +0.3
Uranium 235, pCi/L 0 0.3 0 0
Two Std dev +0.2 +0.1 +0.2 +0.2
Uranium 234, pCi/L 4.5 5.8 49 4.5
Two Std dev +0.7 +0.5 +0.5 +0.4
Radium 226, pCi/L 0 0 03 0
Two Std dev +0.1 +0.1 +0.1 +0.1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters

K8-01

K8-02B

K8-03B

K8-04

EPA h

Date sampled

Date analyzed

Date extracted
1,2,4-Trichlorobenzene, ug/L
1,2-Dichlorobenzene, pg/L
1,2-Diphenylhydrazine, pug/L
1,3-Dichlorobenzene, pg/L
14-Dichlorobenzene, ng/L
2,4,6-Trichlorophenol, ug/L
24-Dichlorophenol, pug/L
2,4-Dimethylphenol, pg/L
24-Dinitrotoluene, ug/L
2,4-Dinitrophenol, pg/L
2,6-Dinitrotoluene, ng/L
2-Chloronaphthalene, pg/L
2-Nitrophenol, pg/L
2-Chlorophenol, ug/L
2-Methyl—4,6-dinitrophenol, pg/L
3,3'-Dichlorobenzidine, ng/L
4-Bromophenylphenylether, ug/L
4—Chloro-3-methylphenol, ug/L
4-Chlorophenylphenylether, ng/L
4-Nitrophenol, ug/L
Acenaphthene, pug/L
Acenaphthylene, ug/L
Anthracene, pg/L
Bis(2-ethylhexyl)phthalate, ng/L
Benzidine, ug/L
Bis(2—chloroethyl)ether, ug/L
Bis(2—chloroisopropyl)ether, ug/L
Bis(2—chloroethoxy)methane, ug/L
Benzo(a)anthracene, ng/L
Benzo(a)pyrene, ug/L
Benzo(b)fluoranthene, pg/L
Benzo(g,h,i)perylene, ng/L
Benzo(k)fluoranthene, pg/L
Butylbenzylphthalate, pg/L
Chrysene, ug/L
Di-n-octylphthalate, pg/L
Dibenzo(a,h)anthracene, pg/L
Dibutylphthalate, pg/L
Diethylphthalate, ng/L
Dimethylphthalate, pg/L
Fluorene, pg/L

4th Quarter 1988 (Continued)

11/17/88

12/01/88

10/31/88
<2
<2
<2
<2
<2
<2
<2
<2
<2
<20
<2
<2
<2
<2
<2
<2
<2
<2
<2
<40
<2
<2
<2
<200
<80
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
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10/28/88

11/09/88
<1
<1
<1
<1
<1
<1
<1
<1
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
<1
<20
<1
<1
<1
<100
<40
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

11/17/88

12/01/88
<2
<2
<2
<2
<2
<2
<2
<2
<2
<20
<2
<2
<2
<2
<2
<2
<2
<2
<2
<40
<2
<2
<2
<200
<80
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

10/28/88
11/09/88

<1
<1
<1
<1
<1
<1
<1
<1
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
<1
<20
<1
<1
<1
<100
<40
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04
4th Quarter 1988 (Continued)
EPA Method 625 (Continued
Fluoranthene, ug/L <2 <1 <2 <1
Hexachlorobenzene, pg/L <2 <1 <2 <1
Hexachlorobutadiene, pg/L <2 <1 <2 <1
Hexachlorocyclopentadiene, pug/L <2 <1 <2 <1
Hexachloroethane, pg/L <2 <1 <2 <1
Indeno(1,2,3—,d)pyrene, ug/L <2 <1 <2 <1
Isophorone, ug/L <2 <1 <2 <1
N-Nitrosodi-n-propylamine, ug/L <2 <1 <2 <1
N-Nitrosodimethylamine, pg/L <2 <1 <2 <1
N-Nitrosodiphenylamine, pg/L <2 <1 <2 <1
Naphthalene, pg/L <2 <1 <2 <1
Nitrobenzene, pg/L <2 <1 <2 <1
Pentachlorophenol, ug/L <2 <1 <2 <1
Phenanthrene, pg/L <2 <1 <2 <1
Phenol, pg/L <2 <1 <2 <1
Pyrene, pg/L <2 <1 <2 <1
C18 Fatty Acid (semi-quantitative) 10 - - -
General Mineral
Date sampled 11/17/88 10/28/88 11/17/88 10/28/88
Date analyzed 12/01/88 11/09/88 12/01/88 11/09/88
Date extracted 10/31/88 - - -
Hydroxide Alk (as CaCO3), mg/L <1 <1 <1 <1
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Bicarbonate Alk (as CaCO3), mg/L 200 190 220 180
Iron, mg/L <0.04 <0.04 0.06 <0.04
Manganese, mg/L <0.04 <0.04 <0.04 0.05
Copper, mg/L <0.08 <0.02 <0.08 <0.02
Zinc, mg/L 0.05 0.04 0.04 <0.01
Surfactants, mg/L <0.02 <0.02 <0.02 <0.02
Total dissolved solids (TDS), mg/L 460 460 520 470
Specific Conductance, umhos/cm 820 730 800 740
pH, Units 77 78 76 78
Nitrate (as NO3), mg/L 38 <0.4 41 <0.4
Chloride, mg/L 69 70 84 78
Sulfate, mg/L 71 85 56 60
Sodium, mg/L 67 60 62 77
Potassium, mg/L 43 4 48 5
Calcium (EDTA Titration), mg/L 64 56 62 37
Magnesium, mg/L 32 27 36 29
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

_—.

Parameters K8-01 K8-02B K8-03B K8-04
4th Quarter 1988 (Continued)
EPA Method 602
Date sampled 11/17/88 10/28/88 11/17/88 10/28/88
Date analyzed 12/01/88 11/09/88 12/01/88 11/09/88
Date extracted 10/31/88 - - -
Benzene, pug/L <1 <1 <1 <1
Chlorobenzene, ug/L <1 <1 <1 <1
1,2-Dichlorobenzene, pg/L <2 <1 <2 <1
1,3-Dichlorobenzene, ug/L <2 <1 <2 <1
1,4-Dichlorobenzene, pg/L <2 <1 <2 <1
Ethylbenzene, ug/L <1 <1 <1 <1
Toluene, ug/L <1 <1 <1 <1
Total Xylene Isomers, ug/L <1 <1 <1 <1
Title 22 Metals
Date sampled 11/17/88 10/28/88 11/17/88 10/28/88
Date analyzed 12/01/88 11/09/88 12/01/88 11/09/88
Date extracted 10/31/88 - - -
Arsenic, mg/L 0.016 - 0.016 -
Barium, mg/L <0.05 <0.1 <0.05 <0.1
Beryllium, mg/L <0.0001 - - -
Cadmium, mg/L <0.04 <0.01 <0.04 <0.01
Chromium, mg/L <0.05 <0.02 <0.05 <0.02
Copper, mg/L <0.08 <0.02 <0.08 <0.02
Lead, mg/L <0.301 0.005 <0.3 0.002
Mercury, mg/L <0.0001 <0.0001 <0.0001 <0.0001
Selenium, mg/L 0.003 0.004 0.003 0.007
Silver, mg/L <0.02 <0.01 <0.02 <0.01
Zinc, mg/L 0.05 0.04 0.04 <0.01
1st Quarter 1989
Chemical and physical analyses
Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
Ammonia Nitrogen (as N), mg/L <0.02 <0.02 0.02 0.02
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Chloride, mg/L 68 63 130 72
Fluoride, mg/L 0.3 03 04 04
Nitrate (as N), mg/L 37 27 5.1 36
Nitrite (as N), mg/L <0.01 <0.01 <0.01 <0.01
Low Level Phenolics, mg/L <0.005 <0.005 <0.005 <0.005
Total suspended solids (TSS), mg/L <1 <1 7 <1
Sodium, mg/L 4 47 49 56
Sulfate, mg/L 77 94 63 68
Total Kjeldahl Nitrogen, mg/L <0.5 <0.5 0.8 0.6
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04
1st Quarter 1989
Quadruplicate Conductivity
Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
Sp Cond, Average, umhos/cm 790 760 860 760
Sp Cond, Std dev, umhos/cm 12 5.8 25 5.8
Quadruplicate TOC
Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
TOC, Average, mg/L 1 0.8 1 0.8
TOC, Std dev, mg/L 0.03 0.05 0.07 0.02
Quadruplicate TOX
Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
TOX, Average, mg/L <0.025 <0.025 <0.025 <0.025
TOX, Std dev, mg/L 0 0 0 0
EPA Method 624
Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
1,1,2,2-Tetrachloroethane, pg/L <1 <1 <1 <1
1,1,1-Trichloroethane, pg/L <1 <1 <1 <1
1,1,2-Trichloroethane, pg/L <1 <1 <1 <1
1,1-Dichloroethane, pug/L <1 <1 <1 <1
1,1-Dichloroethylene, pug/L <1 <1 <1 <1
1,2-Dichloroethane, pg/L <1 <1 <1 <1
1,2-Dichloroethylene (total), pug/L <1 <1 <1 <1
1,2-Dichloropropane, pg/L <1 <1 <1 <1
2-Chloroethylvinylether, pg/L <1 <1 <1 <1
Bromodichloromethane, pg/L <1 <1 <1 <1
Bromomethane, ug/L <1 <1 <1 <1
Bromoform, pg/L <1 <1 <1 <1
Chlorobenzene, ug/L <1 <1 <1 <1
Carbon Tetrachloride, pug/L <1 <1 <1 <1
Chloroethane, pg/L <1 <1 <1 <1
Chloroform, ug/L <1 <1 <1 <1
Chloromethane, ug/L <1 <1 <1 <1
Dibromochloromethane, pg/L <1 <1 <1 <1
Methylene chloride, ug/L <1 <1 <1 <1
Tetrachloroethylene, pg/L <1 <1 <1 <1
Trichloroethylene, ug/L 4 <1 2 <1
Trichlorofluoromethane, pg/L <1 <1 <1 <1
Vinyl chloride, pg/L <1 <1 <1 <1
trans-1,3-Dichloropropene, pug/L <1 <1 <1 <1
Toluene, ng/L <1 <1 <1 <1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01

1st Quarter 1989
EPA Method 624 (Continued
Benzene, ug/L <1
Ethylbenzene, pug/L <1

Title 22 organics

Date sampled 2/16/89
Date extracted 2/21/89
Date analyzed 2/27/89
2,4,5-TP (Silvex), ug/L <2
24-D,ug/L <20
Endrin, pg/L : <0.01
Lindane, pg/L <0.4
Methoxychlor, pg/L <10
Toxaphene, ug/L <0.5

Explosive compounds

Date sampled 2/15/89
RDX, ug/L <20
HMX, ug/L <20
TNT, pg/L <20

Radiological results

Date sampled 2/16/89
Gross alpha, pCi/L <4
Two Std dev

Gross beta, pCi/L 17
Two Std dev +3
Tritium, pCi/L <228
Uranium 238, pCi/L 28
Two Std dev +0.5
Uranium 235, pCi/L 03
Two Std dev +0.2
Uranium 234, pCi/L 54
Two Std dev +0.7
Radium 226, pCi/L <0.1
Two Std dev
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K8-02B

<1
<1

2/16/89

2/28/89

2/21/89
<2

<20
<0.01
<0.4

<10
<0.5

2/16/89
<20
<20
<20

3/30/89
4
+2
10
+2
<186
3.2
+0.7
0.5
+0.3
4.1
+0.8
<0.1

K8-03B

<1
<1

2/14/89

2/16/89

2/23/89
<1

<10
<0.01
<0.4

<10
<0.5

2/14/89
<20
<20
<20

3/30/89
<2

38

+4

<186
2.8
+0.3
0.2
+0.1
51
+0.5
0.2
+0.1

K8-04

<1
<1

2/16/89
2/28/89
2/21/89
<2

<20
<0.01
<04

<10
<0.5

2/16/89
<20
<20
<20

3/30/89
<9

8

+3

<186
35
+0.6
0.2
+0.1
4.7
+0.7
0.2
+0.1



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters

K8-01 K8-02B

K8-03B

K8-04

EPA Method 625

Date sampled

Date analyzed
1,2,4-Trichlorobenzene, ug/L
1,2-Dichlorobenzene, ug/L
1,2-Diphenylhydrazine, pg/L
1,3-Dichlorobenzene, ug/L
1,4-Dichlorobenzene, pug/L
2,4,6-Trichlorophenol, pg/L
2,4-Dichlorophenol, pg/L
2,4-Dimethylphenol, pg/L
24-Dinitrotoluene, pg/L
2,4-Dinitrophenol, ug/L
2,6-Dinitrotoluene, pg/L
2-Chloronaphthalene, pg/L
2-Nitrophenol, ug/L
2-Chlorophenol, ug/L
2-Methyl—4,6—dinitrophenol, pug/L
3,3'-Dichlorobenzidine, ug/L
4-Bromophenylphenylether, pg/L
4-Chloro-3-methylphenol, pg/L
4-Chlorophenylphenylether, pg/L
4-Nitrophenol, ug/L
Acenaphthene, ng/L
Acenaphthylene, ug/L
Anthracene, pg/L
Bis(2-ethylhexyl)phthalate, pg/L
Benzidine, ug/L
Bis(2—chloroethyl)ether, pg/L
Bis(2—chloroisopropyl)ether, pug/L
Bis(2—chloroethoxy)methane, ug/L
Benzo(a)anthracene, ug/L
Benzo(a)pyrene, ug/L
Benzo(b)fluoranthene, ug/L
Benzo(g,h,i)perylene, ug/L
Benzo(k)fluoranthene, pg/L
Butylbenzylphthalate, pug/L
Chrysene, ug/L
Di-n-octylphthalate, pg/L
Dibenzo(a,h)anthracene, ug/L
Dibutylphthalate, pg/L
Diethylphthalate, pg/L
Dimethylphthalate, pg/L
Fluorene, pg/L

Fluoranthene, ng/L

1st Quarter 1989 (Continued)

2/16/89

2/24/89
<1
<1
<1
<1
<1
<1
<1
<1
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
<1
<20
<1
<1
<1
<100
<40
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04
1st Quarter 1989 (Continued)

EPA Method 625 (Continued)

Hexachlorobenzene, pg/L <1 - - -
Hexachlorobutadiene, nug/L <1 - - -
Hexachlorocyclopentadiene, ng/L <1 - -~ -
Hexachloroethane, pg/L <1 - - -
Indeno(1,2,3—c,d)pyrene, ug/L <1 - - -
Isophorone, pg/L <1 - - -
N-Nitrosodi~n-propylamine, pg/L <1 - - -
N-Nitrosodimethylamine, pg/L <1 - - -
N-Nitrosodiphenylamine, pug/L <1 - ~ -
Naphthalene, ug/L <1 - - -
Nitrobenzene, pug/L <1 - -~ -
Pentachlorophenol, pg/L <1 - - -
Phenanthrene, ug/L <1 - - -
Phenol, ug/L <1 - - -
Pyrene, pug/L <1 - - -
C10-C20 Hydrocarbon Matrix, pg/L 2000 - - -

(semi-quantitative)

General Mineral

Date sampled 2/16/89 2/16/89 2/14/89 2/16/89
Date analyzed 2/24/89 6/25/89 2/23/89 2/25/89
Hydroxide Alk (as CaCO3), mg/L <1 <1 <1 <1
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Bicarbonate Alk (as CaCO3), mg/L 200 180 210 180
Copper, mg/L 0.02 <0.001 <0.001 <0.001
Specific Conductance, umhos/cm 790 750 840 760
Chloride, mg/L 68 63 130 72
Sulfate, mg/L 77 9 63 68
Sodium, mg/L 44 47 49 56
EPA Method 602

Date sampled 2/16/89 - - -
Date analyzed 2/24/89 - - -
Benzene, pug/L <1 - - -
Chlorobenzene, pug/L <1 - - -
1,2-Dichlorobenzene, pg/L <1 - - -
1,3-Dichlorobenzene, ug/L <1 - - -
1,4-Dichlorobenzene, ug/L <1 - - -
Ethylbenzene, ug/L <1 - - -
Toluene, pg/L <1 - - -
Total Xylene Isomers, ug/L <1 - - -

B-34



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters

K8-01

K8-02B

K8-03B

K8-04

Title 22 Metals

Date sampled
Date analyzed
Arsenic, mg/L
Barium, mg/L
Beryllium, mg/L
Cadmium, mg/L
Chromium, mg/L
Copper, mg/L
Lead, mg/L
Mercury, mg/L
Selenium, mg/L
Silver, mg/L

Chemical and physical analyses

Date sampled

Ammonia Nitrogen (as N), mg/L
Carbonate Alk (as CaCO3), mg/L
Chloride, mg/L

Fluoride, mg/L

Nitrate (as N), mg/L

Nitrite (as N), mg/L

Nitrite (as NO2), mg/L

Low Level Phenolics, mg/L

Total suspended solids (TSS), mg/L

Sodium, mg/L
Sulfate, mg/L
Total Kjeldahl Nitrogen, mg/L

Quadruplicate Conductivity

Date sampled

Sp Cond, Average, umhos/cm
Sp Cond, Std dev, umhos/cm

Quadruplicate TOC

Date sampled
TOC, Average, mg/L
TOC, Std dev, mg/L

1st Quarter 1989 (Continued)
2/16/89 2/16/89
2/24/89 6/25/89
0.02 0.02
1.9 1.2
<0.01 <0.03
<0.0001 <0.0001
0.04 0.001
0.02 <0.001
<0.002 <0.002
<0.0008 <0.0008
<0.004 <0.004
<0.0005 <0.0005
2nd Quarter 1989
4/05/89 4/05/89
<0.02 0.02
<1 <1
67 66
04 04
11 7.6
<0.01 <0.01
<0.005 <0.005
2 1
66 68
74 80
<0.5 <0.5
4/05/89 4/05/89
790 760
45 16
4/05/89 4/05/89
1.3 0.9
0.07 0.05
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2/14/89
2/23/89
0.02
14
<0.01
<0.0001
0.0004
<0.001
<0.002
<0.0008
<0.004
<0.0005

4/07/89
0.03
<1
100
04
12

<0.03

<0.005
7

72

67

<0.5

4/07/89
880
5

4/07/89
1.1
0.05

2/16/89
2/25/89
0.02

1.2
<0.01
<0.0001

0.001
<0.001
<0.002
<0.0008
<0.004

0.0005

4/05/89
<0.02
<1
75

04
9.2
<0.01

<0.005
1

81

60

<0.5

4/05/89
750
5

4/05/89
1
0.04



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04
2nd Quarter 1989 (Continued)
Quadruplicate TOX
Date sampled 4/05/89 4/06/89 4/07/89 4/05/89
TOX, Average, mg/L <0.025 <0.025 <0.025 <0.025
TOX, Std dev, mg/L 0 0 0 0
EPA Method 624
Date sampled 4/05/89 4/05/89 4/07/89 4/05/89
1,1,2,2-Tetrachloroethane, ng/L <1 <1 <1 <1
1,1,1-Trichloroethane, pg/L <1 <1 <1 <1
1,1,2-Trichloroethane, ug/L <1 <1 <1 <1
1,1-Dichloroethane, ng/L <1 <1 <1 <1
1,1-Dichloroethylene, pg/L <1 <1 <1 <1
1,2-Dichloroethane, pg/L <1 <1 <1 <1
1,2-Dichloroethylene (total), ug/L <1 <1 <1 <1
1,2-Dichloropropane, pug/L <1 <1 <1 <1
2—Chloroethylvinylether, ng/L <1 <1 <1 <1
Bromodichloromethane, pg/L <1 <1 <1 <1
Bromomethane, ug/L <1 <1 <1 <1
Bromoform, pg/L <1 <1 <1 <1
Chlorobenzene, pg/L <1 <1 <1 <1
Carbon Tetrachloride, pg/L <1 <1 <1 <1
Chloroethane, ng/L <1 <1 <1 <1
Chloroform, ug/L <1 1 <1 <1
Chloromethane, pg/L <1 <1 <1 <1
Dibromochloromethane, ug/L <1 <1 <1 <1
Methylene chloride, pg/L <1 <1 <1 <1
Tetrachloroethylene, ng/L <1 <1 <1 <1
Trichloroethylene, pg/L 5 <1 2 <1
Trichlorofluoromethane, ug/L <1 <1 <1 <1
Vinyl chloride, pg/L <1 <1 <1 <1
trans-1,3-Dichloropropene, pg/L <1 <1 <1 <1
Toluene, pug/L <1 <1 <1 <1
Benzene, ug/L <1 <1 <1 <1
Ethylbenzene, ug/L <1 <1 <1 <1
Title 22 organics
Date sampled 4/05/89 4/05/89 4/07/89 4/05/89
Date extracted 4/12/89 4/12/89 4/12/89 4/12/89
Date analyzed 4/18/89 4/17/89 4/17/89 4/17/89
2,4,5-TP (Silvex), ug/L <1 <1 <1 <1
24-D,ug/L <10 <10 <10 <10
Endrin, pg/L <0.01 <0.01 <0.01 <0.01
Lindane, ug/L <0.4 <0.4 <0.4 <0.4
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters

K8-01

K8-02B

K8-03B

K8-04

Title 22 organics (Continued)

Methoxychlor, pg/L
Toxaphene, pg/L

Explosive compounds

Date sampled
RDX, ug/L
HMX, pg/L
TNT, pg/L

Radiological results

Date sampled
Gross alpha, pCi/L
Two Std dev

Gross beta, pCi/L
Two Std dev
Tritium, pCi/L
Uranium 238, pCi/L
Two Std dev
Uranium 235, pGCi/L
Two Std dev
Uranium 234, pCi/L
Two Std dev
Radium 226, pCi/L
Two Std dev

EPA Method 625

Date sampled

Date analyzed
1,2,4-Trichlorobenzene, pg/L
1,2-Dichlorobenzene, pg/L
1,2-Diphenylhydrazine, ug/L
1,3-Dichlorobenzene, pug/L
1,4-Dichlorobenzene, ug/L
2,4,6~Trichlorophenol, pg/L
2,4-Dichlorophenol, pg/L
2,4-Dimethylphenol, pug/L
2,4-Dinitrotolpene, pg/L
2,4-Dinitrophenol, pg/L
2,6-Dinitrotoluene, pg/L
2-Chloronaphthalene, pg/L
2-Nitrophenol, pg/L

2nd Quarter 1989 (Continued)
<10 <10
<0.5 <0.5
4/05/89 4/05/89
<20 <20
<20 <20
<20 <20
4/05/89 4/05/89
<4 3
+2
18 8
+6 +4
<186 <468
25 31
+0.4 +0.4
<0.2 0.2
+0.1
49 49
+0.6 +0.5
<0.1 <0.1
4/05/89 -
4/18/89 -
<1 -
<1 -
<1 -
<1 -
<1 -
<1 -
<1 -
<1 -
<1 -
<10 -
<1 -
<1 -
<1 -
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<10
<0.5

4/07/89
<20
<20
<20

4/07/89
<6

11

+6

<186
2.8
+0.3
0.3
+0.1
48
+0.3
03
+0.1

<10
<0.5

4/05/89
<20
<20
<20

5/10/89
3
+2
9
+6
<186
28
+0.3
0.2
+0.1
42
+0.3
<0.1



Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

Parameters K8-01 K8-02B K8-03B K8-04

2nd Quarter 1989 (Continued)

EPA Method 625 (continued)

2-Chlorophenol, pg/L <1 - - -
2-Methyl—4,6—dinitrophenol, ug/L <1 - - -
3,3'-Dichlorobenzidine, ng/L <1 - - -
4-Bromophenylphenylether, pug/L <1 - - -
4-Chloro-3-methylphenol, pug/L <1 - - -
4-Chlorophenylphenylether, ug/L <1 - - -
4-Nitrophenol, ug/L <20 - - -
Acenaphthene, pg/L <1 - - -
Acenaphthylene, ng/L <1 - - -
Anthracene, pg/L <1 - - -
Bis(2—ethylhexyl)phthalate, pg/L <100 - - -
Benzidine, pg/L <40 - - -
Bis(2—chloroethyl)ether, ug/L <1 - - -
Bis(2—chloroisopropyl)ether, pg/L <1 - - -
Bis(2-chloroethoxy)methane, pug/L <1 - - -
Benzo(a)anthracene, ng/L <1 - - -
Benzo(a)pyrene, ng/L <1 - - -
Benzo(b)fluoranthene, pg/L <1 - - -
Benzo(g,h,i)perylene, pug/L <1 - - -
Benzo(k)fluoranthene, pg/L <1 - - -
Butylbenzylphthalate, pg/L <1 - - -
Chrysene, ug/L <1 - - -
Di-n-octylphthalate, pg/L <1 - - -
Dibenzo(a,h)anthracene, pg/L <1 - - -
Dibutylphthalate, pug/L <1 - - -
Diethylphthalate, pg/L <1 - - -
Dimethylphthalate, pg/L <1 - - -
Fluorene, pg/L <1 - - -
Fluoranthene, ng/L <1 - - -
Hexachlorobenzene, pg/L <1 - - -
Hexachlorobutadiene, pg/L <1 - - -
Hexachlorocyclopentadiene, pug/L <1 - - -
Hexachloroethane, pg/L <1 - - -
Indeno(1,2,3—c,d)pyrene, ug/L <1 - - -
Isophorone, pg/L <1 - ~ -
N-Nitrosodi-n—propylamine, pg/L <1 - - -
N-Nitrosodimethylamine, pg/L <1 - - -
N-Nitrosodiphenylamine, ug/L <1 - - -
Naphthalene, ng/L <1 - - -
Nitrobenzene, pg/L <1 ~ - -
Pentachlorophenol, pg/L <1 - - -
Phenanthrene, pg/L <1 - - -
Phenol, pg/L <1 - - -
Pyrene, ug/L <1 - - -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 8 Area. (Continued)

e ——
Parameters K8-01 K8-02B K8-03B K8-04
b /—————— ———— —————— — — — - — ]

2nd Quarter 1989 (Continued)

General Mineral
Date sampled 4/05/89 4/05/89 4/07/89 4/05/89
Date analyzed 4/18/89 4/17/89 4/18/89 4/17/89
Hydroxide Alk (as CaCO3), mg/L <1 <1 <1 <1
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Bicarbonate Alk (as CaCO3), mg/L 200 190 210 180
Specific Conductance, umhos/cm 790 770 880 740
Chloride, mg/L 67 66 100 75
Sulfate, mg/L 74 80 67 60
Sodium, mg/L 66 68 72 81
Title 22 Metals
Date sampled 4/05/89 4/05/89 4/07/89 4/05/89
Date analyzed 4/18/89 4/17/89 4/18/89 4/17/89
Arsenic, mg/L 0.016 0.019 0.019 0.022
Barium, mg/L <0.1 <0.1 <0.1 <0.1
Beryllium, mg/L <0.01 <0.01 <0.01 <0.01
Cadmium, mg/L <0.01 <0.01 <0.01 <0.01
Chromium, mg/L <0.02 <0.02 <0.02 <0.02
Copper, mg/L <0.02 <0.02 <0.02 <0.02
Lead, mg/L 0.007 <0.001 0.011 0.004
Mercury, mg/L <0.0001 <0.0001 <0.0001 <0.0001
Selenium, mg/L 0.002 0.003 0.003 0.004
Silver, mg/L <0.01 <0.01 <0.01 <0.01
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Appendix C

Water Elevations at Pit 8



Table C-1. Water elevation for installations in the Pit 8 Area.

EERErr s TR RN TS T S R R R R S N N S T TS XSS SRS ETIS SRS T S R ==

Location Location
Date Depth Water Date Depth Water
of to Water Elevation Notes of to Water Elevation Notes
Measurement (£t) (f£t/MSL) Measurement (ft) (ft/MSL)
ittt i1 F i1+ i 1+ i i+ fF Tt i1t -1 32 1+t i E 2 2 2 5 2t 1 1 1 = =
K8-01 K8-03B
10/01/82 956.80 06/12/87 131.00 966.10
12/01/82 956.40 07/30/87 130.90 966.20
01,01/83 957.50 08/26/87 130.90 966.20
10/30/85 ) 963.70 09/23/87 130.90 966.20
02/11/86 963.90 10,09/87 130.80 966.30
06/11/86 964.50 11,/09/87 130.90 966.20
07/16/86 964.00 11/23/87 130.80 966.30
10/10/86 964.30 12/21/87 131.00 966.10
11/12/86 134.00 964.60 01,/29/88 130.60 966.50
12/19/86 134.10 964.50 02/24/88 130.70 966.40
01,09/87 134.30 964.30 03/24/88 131.20 965.90
04,02/87 133.90 964.70 04/27/88 130.90 966.20
06,/12/87 133.90 964.70 05/25/88 131.05 966.05
07/30/87 133.50 965.10 06/27/88 131.10 966.00
08,/26/87 133.80 964.80 07,/28/88 131.20 965.90
09,/23/87 133.60 965.00 09,/02/88 131.00 966.10
10,/09/87 133.30 965.30 09/26/88 131.20 965.90
11,/23/87 133.60 965.00 11,02/88 131.00 966.10
12,21/87 133.90 964.70 11/21/88 131.27 965.83
01,15/88 133.30 965.30 12/21/88 131.95 965.15
01,/29/88 133.20 965.40 01/30/89 131.93 965.17
02/24/88 133.40 965.20 02/28/89 131.70 965.40
03/24/88 133.75 964.85 04/04/89 132.00 967.89
04,27/88 133.60 965.00 05,/08/89 131.90 967.99
05/25/88 133.60 965.00 06/12/89 132.00 967.89
06/27/88 133.45 965.15
07,28/88 133.45 965.15
09,/02/88 134.60 965.20 K8-04
09/26/88 134.80 965.00 10,28/88 168.76 964.54
10/28/88 134.70 965.10 11/21/88 169.00 964.30
11/21/88 134.85 964.95 12/21/88 168.83 964.47
12/21/88 134.68 965.12 01/30/89 168.85 964.45
01,/30/89 134.65 965.15 02/28/89 168.60 964.70
02/28/89 134.30 965.50 04/04/89 168.90 964.25
04/04/89 134.60 965.17 05,/09/89 168.70 964.45
05,/08/89 134.60 965.17 06/12/89 168.90 964.25
06/12/89 134.70 965.07
K8-05
K8-02B 12,21/88 146.00 986.60
06,12/87 163.60 963.90 04,/04/89 DRY
07,/30/87 163.50 964.00 05,08/89 DRY
08/26,/87 163.50 964.00 06,/12/89 DRY
09,/23/87 163.50 964.00
11,23/87 163.30 964.20
12,21/87 183.60 943.90 ME
01/29/88 163.10 964.40
02/23/88 163.00 964.50
03/24/88 163.90 963.60
03/29/88 163.60 963.90
04/27/88 163.50 964.00
05/25/88 163.65 963.85
06/27,/88 163.80 963.70
07,28/88 163.80 963.70
09,/01/88 163.60 963.90
09/26,/88 164.30 963.60
11,02/88 164.00 963.90
11,21/88 164.32 963.58
12/21/88 164.05 963.85
01/30/89 164.10 963.80
02/28/89 164.70 963.20
04,/04/89 164.10 964.32
05,08/89 164.20 964.22
06/12/89 164.20 964.22
RS CooSoExSTRmomSE=mEZRT =mEmmE ====== 1+ 1 1+t + ¢+ ¢+ ¢+ + ¢ ¢ ] SEESEEZOSRIT— = = 21 1
Notes:

ME Measuring error suspected.

Shiner elevations in the Pit 8 Area were resurveyed during March and April, 1989, and are
being reviewed. Water elevations for these installations are tentative pending this review.
Differences between elevations prior to and after April 1, 1989, will be rescolved at the
conclusion of the review.
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Lithologic Units

Qa Qis

Qot;

Tn;

Tts;

fs;

fc;

Qa; alluvium
Qls; landslide debris

Qoa; older alluvium,

Nonmarine sedimentary

Tps;
gray pebble conglom-
erate, sandstone, green-
Ish clay, and gray mud-
stone, beds of marl
and sand.

Local Unconformities

Tpc; mostly greenish clay,

Neroly Formation

Local Uncomformities >'

Tmss; continental and

grained sandstone
and siltstone, white
to tan arkosic sand-
stone and sand
slitstone; contains
pebbly beds and thin
coal beds locally y J

Great Valley Sequence 7 *, )

Km; marine clay shale

Great Valley Sequence

Kps; marine and light gray

Franciscan Assemblage

(Pervasively sheared, slightly >_
metamorphosed marine
sedimentary sequence)

Surficial deposits

~
Holocene

Unconformity , o~

Qot

Qoa

Y
QUATERNARY

Older alluvidm }

younger terrac
alluvium

Pleistoce_ne

dissected, locally
deformed

Unconformity

Tps

Tpe

rocks

weakly indurated light

. Pliocene

with minor amounts of
conglomerate and
sandstone J

Tn

continental-estuarine
blue to gray sand-
stone, locally pebbly,
interbeds of claystone
siltstone and con-
glomerate

TERTIARY

Miocene

Tmss

shallow marine tan
sandstone and minor
siltstone and clay-
stone-coarse, locally
‘pebbly, fossiliferous

Unconformity

Tts

Tesla Formation

shallow marine fine- >_

Eocene

Unconformity '

Km

Moreno shale

Kps

CRETACEOUS

Panoche Formation

Upper Cretaceoué

arkosic sandstone,
with large concre-
tions and some inter-
bedded micaceous
minor clay shale J y

Coast Range Thrust
(Fault contact)

fs

fc

sandstone (?ray-
wacke), and inter-
bedded micaceous
shale

varicolored chart

Jurassic and/or Lower Cretaceous
Y
JURASSIC AND/OR CRETACEOUS

double

dashed where inferred; dotted where con-
cealed; queried where existence doubtful;

Legend
.Geologic Symbols

Contact

dashed where gradational
or approximately located

—_—
-~

—— — -?--- - mm

Fault

arrows indicate strike-slip movement;
U - upthrown side
D - downthrown side relatively

- —I— — — -3» anticline
— —*— — — > syncline
Axis of fold

arrow on axis indicates
direction of plunge

S& Inclined
\ (apg‘riﬂt?:gte)
~ vertical
\9\ overturned
~ foliation
Strike and dip of strata
I spring
......... sandstone bed
@& fossil locality
&  Miocalty

Plate 1. Geologic map of Site 300 and surroundings (modified from Dibblee 1980a, b, ¢ & d).





