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Remedial Investigation of Landfill Pit 9
Lawrence Livermore National Laboratory
Site 300

Introduction

This report documents our investigation of the geology and hydrogeology beneath inactive
landfill Pit 9 at Lawrence Livermore National Laboratory (LLNL) 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 explosives and materials testing to support
LLNL's national defense programs. The landfill is located in San Joaquin County near the center
of Site 300 (Figs. 2 and 3). In mid-1988, we began this investigation to determine if ground water
quality had been degraded by wastes within the pit. This report presents our results and
conclusions.

Summary and Conclusions

Pit 9 contains potentially hazardous waste generated during explosives experiments. We have
assessed the potential impact of landfill Pit 9 on vadose zone and ground water chemistry. We
have studied the geology and ground water flow characteristics at the Pit 9 site. Ground water
flow direction, gradient, and velocities have been determined by well installation and monitoring
and hydraulic testing.

No elevated levels of tritium, metals, or uranium have been detected in borehole core samples,
except for one sample that contained tritium at twice the detection limit of 1,000 pCi/L.. We believe
this analysis to be spurious because ground water sampled from this zone is free of tritium at the
limit of detection.

We have performed two rounds of sampling and analysis for a full suite of chemical 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)
landfill, this suite of assessment parameters meets or exceeds sampling and analysis performed to
comply with RCRA or Solid Waste Assessment Test (SWAT) guidance.

In the two rounds of sampling completed, no chemical parameters were detected above State
Action Levels (SAL), Maximum Contaminant Levels (MCL), or Soluble Threshold Limit
Concentrations (STLC). No tritium was detected in ground water samples; no metals or other
radiologic parameters were detected at greater than background levels. No organic compounds
were detected, except for 2 mg/L of carbon disulfide and 17 pg/L of phenolics in a ground water
sample from one well; we believe this report may be spurious. Further sampling and analysis will
provide resolution.

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

History of the Pit 9 Site

Pit 9 is located adjacent to the Building 845 firing table, where explosives experiments were
conducted from 1958 to 1963. Debris from the firing table was disposed of in the pit during this
time and may contain tritium, uranium-238, lead, beryllium, and barium. The bulk volume of the
landfill material is less than 40 cubic yards; the debris was originally placed on the ground surface
and was later levelled and compacted by bulldozer. It was covered with less than 4 ft of locally
obtained silty soil with clay, sand, and gravel. As-built plans were not prepared for the landfill
because the volume of waste was small. A drainage ditch (Fig. 3) 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 9 is located on the east side and upslope of the bottom of a canyon (Fig. 3). Access to the
pit is from a dirt road extending to the southwest past Building 845. With the exception of this
building, there are no program facilities in the ravine or the general area. Soils at the landfill site
vary in thickness from 1 ft, high on ravine slopes, to 30 ft in the ravine bottom.

Field Work

We mapped geology, drilled and installed monitor wells, monitored potentiometric surface
elevations and ground water chemistry, and performed hydraulic tests to characterize the
hydrogeology at the Pit 9 site.

Geologic mapping was done at a scale of 1 in. to 200 ft over a 1/2-square mile area. A
Brunton compass was used to measure bedding strikes and dips. Examination of outcrops allowed
deduction 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.

Four monitor wells (K9-01 through K9-04) and one exploratory borehole (K-845-01) were
drilled for this study (Fig. 3). Table 1 is a summary of well and borehole details. Boring logs of
well completions and geology are presented in Appendix A. Analytical results of borehole core
analyses are tabulated in Appendix B, Table B-1.

Exploratory borehole K-845-01 was drilled several hundred feet northeast of Pit 9 in
September 1982 as part of the original Site 300 hydrogeologic assessment (Raber and Carpenter,
1983; Carpenter and Peifer, 1983). No ground water was encountered to the borehole total depth
at 62.0 ft. No core samples were collected for chemical analysis.

Downgradient monitor well K9-01 was drilled 200 ft north of Pit 9 in February 1987.
Ground water was first encountered in sandstone of Neroly Formation unit Tnbs; (see the section
titled Geology for a discussion of this unit) extending from 115 to 124.5 ft in depth. Ground
water subsequently rose to a depth of 81 ft, indicating confinement of the water-bearing zone.
Several soil and rock cores were collected for tritium analysis. The well was screened in the 115-
to 125-ft interval; a sump extends to 127 ft. After development, the maximum sustainable yield of
this well is in excess of 1 gallon per minute (gpm).

We drilled monitor well K9-02 during the third quarter of 1988, upgradient and 20 ft south of
the pit. Moisture was first encountered in fractured siltstone of unit Tnbsy at 143.5 ft; a continuous
water-bearing zone extends to 158.5 ft. Confined conditions exist as the water has risen above
135 ft in depth. The major water-bearing stratum, a medium-to-high primary permeability



Table 1.

Pit 9 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.c Depthb Depth Pump Completion
Well Type? Northing Easting ft) ft) (ft) (ft) (in.) (ft) (ft) Type HP/Voltage  Date
K9-01 MW 423427.6 1700873.2 107251 107551  115.0-125.0 113.0-127.0 450 127.0 122.00 GRUNDFS SP1-9  1/2HP/220V  2/26/87
K9-02 MW 4229732 1700809.5 113339 113539  153.6-158.5 147.0-158.5  4.50 158.5 155.00 GRUNDFS 55039  1/2HP/220V  8/29/88
K9-03 MW 4232545 1700954.7 111442 111708 156.0-160.7 149.2-161.7 450 160.7 156.34 GRUNDFS 5503-9  1/2HP/220V  11/2/88
K9-04 MW 4233546 1700922.1 108195 108462  138.1-143.1 131.0-1434 450 143.1 141.00 GRUNDFS 55039  1/2HP/220V  2/22/89
K-84501 BH N/A N/A N/A N/A N/A N/A N/A 6209  N/A N/A N/A N/A

aMW = monitor well; BH = borehole.
bDepths are measured from ground surface.
Inside diameter.

dTotal depth of borehole.




sandstone, occurs from 153.5 to 158.5 ft depth. Soil and rock core samples were collected and
analyzed for EP Toxicity metals, uranium isotopes, and tritium. The well is screened from 153.6
to 158.5 ft. After development the well yield is about 1 gpm.

Well K9-03 was installed downgradient and approximately 30 ft northeast of the landfill.
Ground water was first encountered at 148.1 ft in moderate-to-high primary permeability
sandstone of unit Tnbs;. A continuous water-bearing zone extends to 159.6 ft within the porous
sandstone and fractures near the base of this zone. Moisture and core samples were collected for
analysis for trittum and EP Toxicity metals, respectively. The well is screened from 156 to
160.7 ft. The water level has risen above 120 ft, which indicates that, as in the two other wells,
confined conditions exist. After well development, the yield is in excess of 1 gpm.

Downgradient well K9-04 was drilled immediately south of Building 845 between wells K9-01
and K9-03. Ground water was first encountered at 134 ft above a zone of slickensided fault gouge
within unit Tnbsj, which extends from 136 to 146 ft. Below this zone, to the total depth of the
borehole at 169.1 ft, no additional saturation was encountered. Borehole cores were collected and
analyzed for tritium. The well is screened from 138.1 to 143.1 ft within the fault zone and a
moderately permeable sandstone stratum that extends from 140.4 to 141.3 ft. The water-bearing
zone screened at this location did not exhibit confinement during drilling and completion, but now
appears to slowly recover to levels above 100 ft below the ground surface. The well yield is less
than 0.2 gpm.

Water-elevation measurements are collected monthly from the four Pit 9 monitor wells. This
has been done since the installation of well K9-01 in December 1987. Since the fourth quarter of
1988, we have collected ground water samples 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, high explosives (HE) compounds, total organic halogen, total organic carbon,
ammonium nitrogen, alkalinity, chloride, fluoride, nitrate, nitrite, phenolics, sodium, sulfate, and
total Kjedahl nitrogen. Ground water from well K9-01 was sampled and analyzed quarterly for
organic compounds listed in EPA Methods 601 or 624 and 602 or 625 during the interval of the
fourth quarter of 1987 through the fourth quarter of 1988. Since the first quarter of 1989, all
finally developed Pit 9 wells have been sampled for the suite of ground water assessment
parameters. Parameters and sampling dates are summarized in Table 2.

Hydraulic tests were performed to determine hydraulic conductivities (and ground water flow
velocities) and to assess impacts of faults and fractures on ground water flow in the area. An
observation well pump test was performed on each of wells K9-01, K9-02, and K9-03. Results
are discussed in the Hydrogeology section of this report.



Table 2. Groundwater sampling at Pit 9.

—
Date
Wells Sampled Analytes
4th Quarter 1987
K9-01 12/8/87 EPA Methods 624 and 625
12/8/87 General mineral
Ist Quarter 1988
K9-01 3/10/88 EPA Methods 601 and 602
2nd Quarter 1988
K9-01 6/27/88 EPA Method 601
4th Quarter 1988
K9-01 11/17/88 EPA Method 601
11/17/88 General mineral
1st Quarter 1989
K9-01 2/15/89 Assessment parameters?
K9-02 2/16/89 Assessment parameters?
K9-03 2/21/89 Assessment parameters?
2/21/89 EPA Method 601
2nd Quarter 1989
K9-01 4/6/89 Assessment parameters
K9-02 4/6/89 Assessment parameters?
K9-03 4/6/89 Assessment parameters?
K9-04 5/3/89-5/5/89b Assessment parameters?
e

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

bThis well required several days to sample due to low sustainable yield.



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 4 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) and was refined by recent LLNL
studies (Raber and Carpenter, 1983; Buddemeier et al., 1985; Carpenter et al., 1988).

Unconsolidated deposits in the Site 300 area consist of Pleistocene to Holocene colluvium,
alluvium and ravine fill (Qa), terrace alluvium (Qoa), and landslide debris (Qls). The colluvium,
alluvium, and ravine fills vary from silty clays to silty gravels of variable thickness of 1 in. 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 non-marine 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 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
characterized by a high degree of sorting and the presence of well-rounded chert pebbles and are
micaceous, quartz-rich, and pyritic.

The Tesla Formation (Tts) unconformably underlies the Cierbo Formation, 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 heterogenous 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. The Franciscan Assemblage
forms the basement beneath Site 300.
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As shown in Figure 4 and Plate 1, 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 toward 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; 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).

Geology of the Pit 9 Area

Figure 5 is a geologic and topographic map of the Pit 9 area. The pit is located in a canyon that
slopes an average of 30 degrees to the northeast. Parallel ridges rise 150 ft west and 100 ft east of
the valley bottom. Soils vary from 1 ft thick on the ridge slopes to 30 ft thick in the ravine bottom.
Soils in the area are mapped as Linne Adobe Clay (Ln) and Linne Adobe Clay Loam-Rock outcrop
Phase (Lcr) (Cole et al., 1943). These soil types are typically dark brownish gray and calcareous.
These soils have good erosion resistance but do experience shrinkage cracking due to clay
desiccation. Soils are variably composed of gravel, silt, and sandy silt in the valley bottom,
grading to clayey and sandy silt on the slopes. Blue sandstone and interbedded siltstones and
claystones of the upper section of the Neroly Formation immediately underlie the landfill area. The
landfill is several hundred feet north of the Patterson Anticline; beds strike an average of N20W
and dip about 5 to 10 degrees northeast. A generalized stratigraphic section for the Pit 9 area is
presented below.

Unconsolidated Sediments (Qa), 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 9 area range from less
than 1 to greater than 30 ft; greatest thicknesses occur in the valley bottom and decrease up the
slopes.

Neroly Formation (Tn), Miocene. This formation is composed of volcaniclastic
sedimentary rocks.

Upper Blue Sandstone (Tnbsp). This unit immediately underlies most of the landfill site
and 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 (Tnscy). 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 in a narrow band immediately north of Building 845. The sandstone
iends to be more common at the base of the unit. Sandstone beds are moderately permeable, and
{iner beds are lesser so. This unit is an average of 50 to 75 ft thick in the Pit 9 area.
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Lower Conglomerate (Tngli). This unit occurs as a lentil within the upper half of unit
Tnbs; in other portions of northern Site 300. At Pit 9, this unit averages 35 ft in thickness and
overlies unit Tnbsy. 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 are often present and are often healed.

Lower Blue Sandstone (Tnbsj). 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, well
cemented, and moderately permeable. The unit is fractured in places.

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 that is
typically 25 to 30 ft thick. Minor interbeds of sandstone occur. The only significant permeability
in this unit is provided by fractures.

Figure 6 shows the locations of two geologic cross sections through the Pit 9 area. Figure 7
(A-A) is a geologic cross section approximately parallel to the regional strike; as a result, dips are
depicted approximately flat. The section shows the greater thicknesses of alluvium (Qa) and
conglomerate (Tngl;) within the valley center. The most interesting feature is the shear zone within
the lower half of unit Tnbs; and unit Tnscg in the vicinity of well K9-04. Fault breccia and
slickensides were recovered from this zone below a depth of 136 ft and are indicative of a series of
high-angle shears with a possible strike-slip component. The fact that this zone abruptly ends at a
depth of 136 ft, within unit Tnbs, suggests that the horizontal surface defined by this break in
deformation is a local unconformity. This shear zone appears to be narrow as it was not observed
in the other boreholes. Curiously, the main water-bearing sandstone within unit Tnbs; is absent in
the area of well K9-04; this is likely due to high-angle vertical offset along the shear planes. This
offs;t would have to be in excess of 12 ft to account for the absence of the water-bearing
sandstone.
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Geologic Symbols

Monitor well

Fractures, vertical

Joints, vertical

Strike and dip of bedding
Strike dip of bedding, uncertain
Conglomerate outcrop

Sandstone outcrop

Contact; dashed where approximate,
dotted where concealed, queried
where uncertain.

Syncline; dashed where approximate,
direction of plunge uncertain

Anticline; dashed where approximate,
direction of plunge uncertain
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Legend

Lithologic Units

Quaternary Sediments

Qa | Alluvium, fill: stit, clay, sand and gravel

Tertiary Sedimentary Rocks

Neroly Formation (miocene)

Tngl,| Upper Conglomerate; pebble-cobble sized clasts of

andesite, and basalt, chert in matrix of well
cemented siit and sand. Contains lenses of blue
weathering sandstone.

Tnbs2 Upper Blue Sandstone; massive blue sandstone, contains

pebble beds, claystone rip-up clasts and thin
interbeds of claystone and siitstone. May contain thin
lenses of conglomerate as channel fills in Pit 9 area.

Tnsc,| Middle Claystone; interbedded gray slity claystone,

slitstone and silty sandstone.

Tngl,| Lower Conglomerate; cobble size clasts of andesite and

basalt within a matrix of dense, well-cemented sand.
Occurs as a lentil within unit in other parts of the site.

Tnbs1 Lower Blue Sandstone; fine-medium grained well-

cemented blue sandstone and Interbeds of slltstone,
claystone and pebbly sandstone.
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Figure 5. Geologic map of Pit 9 Complex.



Legend

K9-02 -¢- Monitor well
K-845-01 X Borehole (backfilied)

~— 1125 — ° Ground elevation contour

(ft above MSL)
> Surface drainage
diversion ditch
A——A' Geologic cross-
section line
Scale : Fest
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Figure 6. Locatlon of Geologic cross-sections A-A' and B-B’ (Figures 7 and 8).
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Legend
Lithologic Units
Quaternary Sediments

Qa Alluvium, fill; siit, clay, sand and gravel

Tertlary Sedimentary Rocks
Neroly Formation (Miocene)

Tnbs Upper Blue Sandstone; massive blue
2] sandstone, pebble beds and thin interbeds
of claystone and slitstone.

Middle Claystone; interbedded gray siity

claystone, siltstone and silty sandstone.

Tngl Lower Conglomerate; andesite and basalt

1] cobbles in a sand matrix.

Tnbs Lower Blue Sandstone; blue sandstone and interbeds
1] of siitstone, claystone and pebbly sandstone.

Tnsc Basal claystone; blue-green claystone and interbeds
0| of clayey siitstone and minor silty sandstone.

Geologic Symbols

Tnsc 1

Lithologic patterns

Ty
]y

Clay: Siity Claystone Claystone: Siltstone: Siltstone: Siltstone
Siity Clayey Sandy
= V. 0 O
= — e K
by C N
Silt: Sandy Silt: Gravelly Sandstone Conglomerate Sandstone: Gravel
Silty
Contacts conformable —————  inferred — — — — — - uncertain —9— —9— —-
unconformable \ . inferred " = — — uncertain “" . — 2 — A2
marker beds —————  inferred — — — — — - uncertain 92— 92— —9
Fault —_— = inferred — — — — — - uncertain —9~— —9— —9-
—_— ~

arrows indicate relative sense of movement

Static Water Levels

Y 1188
y 589

Well Construction

blank pvc casing

bentonite plug ——»
#0sand ——>

#3sand ——» |k

screened interval ———»

bentonite plug ————»

grout, slough backfill ———
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Figure 7. Geologic cross-section A-A'".



Figure 8 (B-B') is a geologic cross section oriented approximately parallel to the average
regional dip. Dips shown are approximately true, albeit vertically exaggerated. Geology is
consistent to that shown in Figure 7, including the shear zone.

Pit 9 occurs just north of the crest of the Patterson Anticline. Beds on the northeast limb dip to
the northeast. No surface evidence for the shear zone encountered in well K9-04 has been
observed in field mapping. The Elk Ravine Fault is inferred to pass approximately 1500 ft
northeast of the landfill although its orientation and trend in this area are unknown. A small
anticline appears to exist northeast of the pit and trends southwest-northeast. A parallel syncline
appears to occur south and southeast of the landfill. Strikes and dips vary from the regional values
only in the immediate vicinity of these local structures.
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Hydrogeology

Hydrogeology of Site 300

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); in other portions, yields
may exceed several gallons per minute and conditions are often confined. Depth to ground water
varies from 25 ft to in excess of 300 ft. Ground water flow often follows geologic structure in that
it often flows along the dip of bedding. Thus, north of the Patterson Anticline, ground water tends
to flow northeast. South of the anticline, ground water tends to flow southeast. Faulting also
appears to affect 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 Pit 9

Water-Bearing Zones

Depth to ground water beneath Pit 9 varies from 80 to 150 ft below the ground surface. Water-
elevation data are tabulated in Appendix C, Table C-1. The first water-bearing zone is confined; it
occurs within a zone of sandstone and silty sandstone averaging 10 ft thick, below a conglomerate
stratum at the base of unit Tnbs;. These sandstones, although moderately permeable, are also
fractured. The rocks containing this first water-bearing zone can be correlated with the strata of the
"main water-bearing zone" observed farther north in the EFA and described in previous reports
(Buddemeier, et al., 1987; Ruggieri et al., 1988; Taffet et al., 1989). Unit Tnscq claystone and
silty claystone appear to act as aquitard materials except where fractured, as in the shear zone.

Wells K9-01, K9-02, and K9-03 are all completed within the main water-bearing zone.
Hydraulic tests, discussed in the next section, indicate that fracture flow is important, if not
dominant, in this zone. Well K9-04 is completed in the vertical shear zone where the main water-
bearing zone is absent. Here a very low yield perched zone containing water apparently under
some confining pressure exists within fractured claystones and siltstones of unit Tnsc.

It is worth noting that although ground water appears to occur in two discrete zones, major ion
chemistry in ground water from well K9-01 is similar to that of ground water from well K9-04
(Appendix B). Ground water samples collected from both of these wells are sodium sulfate
dominant and have similar concentrations of dissolved solids.

Rates and Directions of Movement

The ground water flow gradient was 0.03 in the direction N53E during the first quarter of
1989, as determined from the slope of the potentiometric surface within the three first water-
bearing zone wells. This gradient has been approximately constant during the monitoring period
that began during the last quarter of 1988. The gradient bearing has varied somewhat, but the
direction is generally northeast. This may be due to well equilibration effects.

Pump tests were performed on these three wells to determine ground water flow velocities.
These tests were also performed to see if the shear zone beneath the landfill affects ground water
flow and whether there is a hydraulic connection between the shear zone monitored by well K9-04
and the extensive water-bearing zone monitored by the other three wells. Details of the hydraulic
tests are presented in Table 3. Testing protocols are presented in Buddemeier et al. (1987);
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Table 3. Pit 9 hydraulic test details.

Pumping wells K9-01 K9-02 K9-03
Number of steps 3 1 3
Duration of pumping (min) 308 204 214
Duration of monitored recovery (min) 1040 1213 826
Maximum Q (gpm) 1.7 0.45 1.1
Average Q (gpm) 14 0.45 0.90
Total volume pumped (gal) 420 92 186
Maximum drawdown in
pumping well (ft) 39.2 24.5 30.7
Response in observation wells (ft)
K9-01 — Noned 3.8b
K9-02 0.30b — 0.10b
K9-03 10.00 None? —
K9-04 None? None? None?
Specific capacity (gpm/ft) 0.05-0.07 0.02 0.04-0.05
Saturated thickness (ft) 10 7 11
Laminar flow component at Q1, Qmax (%) 74-53 — 67-60

AWater elevation in observation well rose during test; potential communication masked.

bSubstantial delayed response.

mathematical methods are presented in Buddemeier et al. (1987), and Weiss Associates (1988).

Pore-water flow velocities were determined by Darcy's Law:

where dh/dl = the hydraulic gradient (0.03),
k = the hydraulic conductivity , determined by dividing transmissivity by aquifer

thickness (L/T), and

ne = the effective porosity (about 0.20).

Hydraulic conductivities calculated using the various methods listed in Table 4 were averaged
to determine the mean linear pore water velocity discussed below. The mean linear pore-water
velocity for the main-water-bearing zone in the Pit 9 area is 1.04 m/yr.
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Table 4. Pit 9 hydraulic test results.

Corrected
Hydraulic Hydraulic  for Well
Analytical Test Transmissivity Conductivity  Conductivity  Losses
Solution Phase  (gpd/ft) (gpd/ft2) (cm/sec) (Y/N) Fit
Pumping Well: K9-01
Birsoy-Summers  Drawdown 25 2.5 1.2x 104 N Excellent
Cooper-Jacobs Recovery 25 2.5 1.2x10% N Excellent
Hantush Drawdown 144 14 6.8x104 N —
Specific discharge
approximation  Drawdown 144 14 6.8x 104 Y -
Pumping Well: K9-02
Cooper-Jacobs Drawdown 6.0 0.86 41x 107 N Good
Cooper-Jacobs Recovery 5.9 0.84 39x105 N Good
Pumping Well: K9-03
Birsoy-Summers ~ Drawdown 15 1.4 6.4 x 10 N Good
Cooper-Jacobs Recovery 13 1.2 5.6 x 105 N Fair
Hantush Drawdown 110 10 47x10% N —
Specific discharge
approximation Drawdown 80 7.2 3.4x10% Y —

Well K9-04, which is screened in the shear zone, did not show response during any of the
three pumping tests. The rising trend in water levels seen in this well as pump testing was
performed at adjacent wells appears to be long-term recovery from routine sampling performed
early in May 1988.

Wells K9-01 and K9-03 seem to be in excellent horizontal hydraulic communication. This
suggests that the shear zone screened by well K9-04 does not act as a hydraulic barrier. This is not
surprising, as the shear zone is deeper in the subsurface. What is surprising is that this water-
bearing zone is not present at the location of well K9-04.

Delayed response was seen in several observation wells where there was drawdown occurring
after pumping ceased. This is possibly the result of a pressure front moving through a circuitous
pathway. The drawdown seen in well K9-02 during the pumping of wells K9-01 and K9-03 is
appreciably less than that predicted by a distance drawdown plot. This raises the possibility that
there may be a hydraulic barrier between wells K9-02 and K9-03. The nature of this barrier is
unknown, but it may be related to the shear zone or restricted ground water flow paths. The
S-shapes of many of the recovery curves suggest porous flow into fractures.
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Analytical Results

Soil and Rock Core Samples

Core samples were collected from boreholes K9-01, K9-03, and K9-04. No elevated levels of
metals, radionuclides, or organic compounds were detected in any samples (Appendix B,
Table B-1). One rock core sample, from boring K9-03 at 161.3 ft, contained 2000 pCi/L + 1000
of tritium. This sample was taken from sandstone within the water-bearing zone at this location.
No other core samples contained detectable levels of trittum. The low tritium activity, twice the
detection limit, and the fact that ground water sampled from this zone continues to be free of tritium
suggest that this result is spurious.

Ground Water Samples

Ground water analytical results are tabulated in Appendix B, Table B-2. Ground water
samples have been collected quarterly from well K9-01 since its completion during the fourth
quarter of 1987. EPA Methods 624 and 625 analyses (December 8, 1987), EPA Methods 601 and
602 analyses (March 10, 1988), and EPA Method 601 analyses (June 27 and November 27, 1988)
all showed no organic compounds present in ground water above detection limits of 0.5 to 1 ppb
(Appendix B, Tables B-2 to B-5). Beginning in the first quarter of 1989, we sampled and
analyzed ground water from the three monitor wells (K9-01, K9-02,and K9-03) screened in the
main water-bearing zone for the assessment parameters prewously listed.

During the first quarter of 1989, analytical results for general physical and chemical
parameters, specific conductance, and total organic carbon were all within the ranges observed in
natural shallow ground water (Hem, 1985). No total organic halogen, EPA Method 624 or
Title 22 organic compounds, or HE compounds were detected. Radiological activities and metals
concentrations were all well within the ranges in natural shallow ground water (Appendix B,
Table B-6). Thus, no chemicals above SALs, MCLs, or STLCs were detected. These regulatory
criteria are outlined in Title 40 of the Code of Federal Regulations (CFR) and Title 22 of the CAC.

Well K9-04 was completed and developed during the first quarter of 1989. During the second
quarter of 1989, we sampled all four Pit 9 wells for the assessment parameters. Ground water
samples from well K9-01, K9-02, and K9-03 contained no detectable tritium or HE or organic
compounds. General physical and chemical parameters, radionuclides, gross radioactivity, and
metals concentrations were within the ranges expected in natural shallow ground water. Ground
water samples from well K9-04 were reported to contain 2 pug/L of carbon disulfide and 17 pg/L of
phenolics. There are no federal or state SALs, MCLs, or STLCs for carbon disulfide or phenolics;
there is a drinking-water taste and odor threshold of 1 pg/L for phenolics; this standard applies to
chlorinated systems (CAC, 1988). We believe that these results may be spurious or laboratory
artifacts. There is no record of use of these in firing table 845 activities. These compounds have
never been found previously in Pit 9 ground water samples. We will continue this sampling
program and determine if these chemicals are present.

No other organic compounds were detected in analyses for EPA Method 624 and Title 22
organic compounds. No total organic halogen, HE compounds, or tritium was detected. Results
of the other assessment parameter analyses (including general physical and chemical parameters,
gross radioactivity, uranium isotopes, radium, and Title 22 metals) indicate these parameters were
not detected or were well within the ranges typical of natural shallow ground water (Hem, 1985).
No chemical parameters were detected above SALs, MCLs, or STLCs. For the remainder of
1989, we will continue quarterly sampling for the suite of assessment parameters. Based on the
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results, we will determine if Pit 9 has impacted area ground water and whether further ground
water sampling is necessary.

Discussion

We have completed a remedial investigation of hydrogeology at landfill Pit 9. We have
identified the geology and ground water hydraulics in the Pit 9 area. Depth to water varies from 80
to 130 ft below the 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. Hydraulic test results indicate low ground water flow velocities.

No evidence exists for landfill impacts on vadose zone or saturated zone chemistry. Chemical
analyses of soil and rock core samples revealed only one sample that may have contained slightly
elevated tritium activity. No other core samples contained measurable tritium, metals, or radiologic
species at elevated levels.

In two quarterly rounds of ground water sampling at Pit 9 during 1989, only the two, likely
spurious, results from well K9-04 samples were observed. None of the compounds disposed of
in the landfill were detected at elevated levels. No tritium or beryllium has been detected in ground
water samples. Radioactive parameters and metals concentrations of lead, arsenic, and barium
were all well within the ranges of natural ground water or were not detected. No other organic
compounds have been detected. No chemical parameters have been detected at SALs, MCLs, or
STLCs.

Assessment monitoring of water levels and ground water chemistry will continue on a quarterly
basis through the end of 1989. This will allow determination as to whether Pit 9 is altering area
ground water chemistry. Results of this investigation will be reported in future Site 300
Environmental Investigation Quarterly Reports. At present, it appears that Pit 9 landfill materials
have not affected vadose zone or saturated zone water chemistry.
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LOG:= MONITOR WELL K9—O0O3

EF Toxicity soil samples Monitor Well K9-03
Dnlémq Deoth of ::Trlmm sc1l sanples
an epth o o i ing:
Depth sampling tritium 1A Tritium Well ViCore Geolwc L°99“‘9' .
(feet}  logt sasple  Recovery RaD tplrrl)= conpletxunwo Lithalogy Lithologic descriptions and/or resarkstt M. Wade, Weiss Associates, Oakland, CA
) | e :
4 Run 1 ] 188 27 [ (4-G.3) GUATERNARY ALLUVIAL DEPCSITS well Location:
£, SR vttt e ettt i .
- ! , dark brown, damp, medius stiff to stift, | - : .
i tiacid peracaniiity i South of Well K9-01, Pit 9 Area, Site 300
‘ FY ROCKS | Coordinat
71 : e e ! oordinates:
t -] Run 2 25 '] i {0,3-2,9) SANDSTONE: brown, locally iellau-broun. danp. moderately ) 5
v ! 3 1ndurated, zlnettg nedium graéned. 3Y silt, aoderate porosity, ! N: 423,234.5
N ; % moderate estimated perseabiil . .
: J roders ’ ' : E: 1,700,954.8
7 ‘¥ 4 conglomerate interbed with volcanic petbles to 1/2 inch at 2.3-2.5 '
5% 19&%: brown sandstone at 4.4 to 5.3 feet £l : Shi L1442 feet
1S R S B I U : ev n: ner .
] 12.5-5,5) SANDSTOME: blue to trown-dlue, dry, soderately tndurated, . atlo ine . ; ee
4 very fine to fine graired, ainor medium graired sand, low to : Top of Protective Casing (TOSP) 1117.08 feet
il —— Run 3 40 12 b - soderate porosity, low estinated permeability ;
1 : emnn s I T el :
7 ! "4 (5,5-14) CONGLOMERATE: brown, well indurated, damp, subrounded ; i . - _
i 9 volcanic pebbles to 3 inches, sandy matrix, ]ou porosity, low ' GEOphysual Lole"q' See Wells K9-01 and K9-02
N F 4 estinated permeability
T 6 g | Drilling:
- t ; .
i o 5 5 2 . Lp‘ Hlmb,s tsn:osrangé ?reun, g;y to agm?,bvége to ?eangn grsme?‘ i D. Wagster, D. Kelsey, and 5. Hickmon,
SO un i) A =107 s1 orizontal to subhorizontal bedding, low to soderate H H :
| AN porasity, low estisated permeability 1 P. €. Exploration Inc,, Reseville, CA
3 =l ikttt e L LT B
= oy i S 4 {16.5-23) CONGLONERATE: brown to red-brown, dry to damp, well | X
A o) 3 induvn;a, rounded to subrounded pebbles to I chhes, t]ast Dates Drilled: 10/13 to 10/31/88
f
= 0 L ‘4 supported, sandy satrix, minor silt and clay, local yellow stains
7] bk Drilling Method:
o Y . . -
w7 Run 5 [ 3 o 4 1/4-inch air rotary, wireline

: coring, 0-10 feet
; 4 1/8-inch air-eist rotary, wireline
20 - coring, 10-23 feet

d
X
1 R e 168 | 77 . 24,2-26) CLAYSTONE: brown to light brown, dry, soderately - - -2
s _L_—— b ) Endurited, 5% siit, very thin sﬂbhonzon{al “Mnatmns, finor 4 mch,t” cgne rmary' 3 “"ee‘t
! A b cross ladinations, low porasity, low estimated permeability 4 1/4-inch air-aist rotary, wireline
{ —= --
4

- (26-281_51[1§;0NE: SANDY, brown, dry, moderately indurated, abundant coring, 23-72 feet
cross laminations to 7', fine grained sand and dark gray silt

------ layers, low porosity, low estimated permeability 4-inch tri-cone rotary, 72-84 feet

4 1/4-inch air-aist rotary, wireline
coring, 72-164.5 feet

Rut 7 [28.7-29.0]106 45 (1E3

(28-30,6) SANDSTONE: SILTY, brown to dark brown, nang. ludarately
1ndurated, aoderate oorosxiv‘ low to acderate estimated permeabiiity

17 ::: K ; BDH fractures: 27.5/hor1zontal /with black (Mn-oxide ) stains and : 9-inch tri-cone rotary, ream, 0-154.5 feet
7 AL . -D/subvertical Milled] ; install 4 1/2-inch PVC casing with
1 - (30,6-38.3) SILTSTONE; SANDY, brown, damp, 15-35% very fine to fine ' - -
. i x sand, 5-15{ clay, low to aoderate pérosxgy, low estimated permeability ; 0.0t3-inch slots at 136-160.7 feet
R4 )
— Run 8 108 25 < : sparse brown laystone interbeds to 1.2 inches at 29-34.7 feet; ; . .
. X : Fe-oxide stained tSmssxls %) at 31 ang 37.7 feet; brown dang sandy ! t Key: Drilling and Sampling Log
& eyl siltstone interbed with cross laninations to 16° at 35.9-37 feet i
X v X —_—— H
N {34.3-46,5) CLAYSTONE: SILTY, troan, locally light brown, dr H 3 i 3
. ) noderately indurated, 5-23% siit, vérl thin hor?:ontal to o ) Run 1 Lore obtained using Christensen HO
o) subhorizontal laminations, low porosily, low estimated permeability ! (92 ma) Wireline Coring Systes,
] K 0 i N
T o8 - a4 b : “ Tritiua samples taken from core,
" ;]”%' 5 I & ; placed in glass jar, sealed with
A 40.9-40.3 (1E3 o brown, damp to dry. moderately indurated clayey siltstope interbeds } i A
| Y i with 2 luwpestmazed perneam{xty at 41-42.4ya;d 45.5-45.4 feet; ! “ter“ght tape, and frozen later
L 8 S rare fossil leaves at 43,8 feet that day.
1 by Dt, black and yellow stained intense fracture zone at 39.4-43 feet { .
~+ T 18 66 T i’.' ;ztﬁtsubhorézgrﬁglko?enf f%culj;es at 3‘{8'2}}‘"3 O;tandl9 .d : Analytical Notes:
n K H AP N H I tH B3 175U ic n 1 i ks : 3
T ] 453545, nd 46.7/zubhorizonial) sureriicat @ : & Tritius activities are given in
] 5 ! exponential notation with the counting
o€ uncertainty {2 std. dev.) in parentheses:
1 < 46.5-33) SANDSTONE: SILTY, brown to black-brown, damp, soderatel .
| N gndurated{ S350 831, (51'clay, some cross jaminationt to 7o Ton 6.24E2(1.9) = (6,24 £ 1.9) x 10? pCi/}.
im e o 7 :f: to moderate porosity, low estimated peraeability If the tritium activities is less than
G ;: ggogn;ggy to gray below 49 feet; 15-35% silt and low porosity below ' the uncertaifilty, then the tritiltlllis
T i EDL suphorizontal fractures: 48.7/with Mp-oxide stains and 30 and ; reported as less than the uncertainty:
i 3 0.4/0pen with arange {Fe-oxide} stains: 51.2-51.5/48"/closed with ! {2.9282
& black-green and yellow stains)
—~ LY
Y {33-54,6) SILTSTONE: qray to brown-gray, dry, well indurated, 5-15% i iviti i
- Run 12 | JUT] 82 i b tlay, M very fine sand, low pordeity. 1bb satinated perntability The following activities of uraniua
X X 1 i i 1
& — A fod vEe=m (50.6-57.7) CLAYSTONE; SILTY, gray to blus-gray, dry, well 1satopes were identifed above a counting
| K ol B indurated, 10-25% silt, low porosity, low estimated permeability uncertainty (2 std. dev.) of 0.2 pCi/gm:
A X E) .
B S gDL open Lractures with no stains: 54,6-55/47° and 589;53.7{90'5 | 28.7 feet: 0.7 pCi/ga 238U
] 2;,‘ )'f = 4:5139? 37.7/subhorizontal/unit contacts; bedding: 65.5/3-7° an [ 0.4 pCisgn 234U
' 1] {
+ Fun 13 e | 97 3 [37,7-60:4) CLAYSTONE; brown, dry, well indyrgted, 3-10% silt, waxy, 40 feet: 0.9 pCi/ga 238U
@ —| r % ight, low porosity, iow estimated permeability 0.7 pCi/gn 238U
£ X :
_ TS o S !:' =4 (80,4-67.2) SQ“?IQNE:]?W"” da:p,tmoger:tely mtt!ura't‘edi‘ neg;umttg 83 feet: 1.2 pCi/qm 238U
.2-61, ] ¥ coarse grained, (2% silt, moderate to high porosi igh estimate ;
— A kb : peueab?lxty ' e v Pi§ 1.1 pCi/gm 234U
] e IO B 126.3 feet: 0.7 pCi/gm 238U
C: < -y brown claystone interbed at &41,4-61.6 feet; orange and yellow-brown 0.8 pCi/ge 2344
1 Ran i4 63 [1] E. a7 Fe-o, 1de¥ stained zone at b4,5-66.5 feet; cl % ip-up clasts )
T K I R HE S R L i claystane rigup 154.2 feet: 0.8 pCi/g 238U
_ h 0.8 pCi/gn 234U
. o No 235U was identified above the counting
] 5 47,2-83.3) CONGLOMERATE: brown and red-brown, locally blue-gra uncertainty.
() éry. very well indurated, subrounded volcamc’gebblesyand ol blgg to Y
] Run 15 67 ] ;;: 3 1nches, ainor claystone clasts, clast supported, sandy matrix,
M~ i ”nor éi"ﬁ' ningr :{gystune ?nd sands@ttme i"t"bg“ {odl inches Soil samples from 14.7 and 16.2 feet were
) rom driller and cuttings), low porosity, low estimate i i
- & peraeability; lower contgc "from grmer ! anilylgd for § soluble metals, m‘fh.mmg
i (j; beryllium and lead, by the EP Toxicity
] ) test. No setals were identified above
N " 8TLCs in these samples.
% o
i :}- 1t Where given, percentages of sands,
. gravels, and fines represent field
n 4 visual (e.q., volumetric) estimates.
ey
- o
0 — ;1 Discontinuity Log,
4 4 Notation of Bedding and Fractures:
iy, .
] i [DL, depth(s})/dip(s)*/comment(s)]
e
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1 _Run 1 1y 3?
i« — [ 185.8-85.2 ae
4 Run 17 68 33
T —
—{ Run i8 100 38
& —
B
B 97.2-97.5 (3
1 —
TR 19 Ted | 16@
Run 28 190 63
1
Run 21 93 67
10— ]
e [ Fun 22 108 | 85
o Run 23 19¢ 73
vl
Run 24 g8 70
15—
] 26.5-126.8 <163
i peb.97266.0
B Run 25 188 83
14—
e | Run 28 5 | 100
pectha |
| Run 27 108 37
| Run 28 i@ 98|
5 qu—
o Run 291149.5-145. & 188 | 93 | (If3 1
i~
54.2-154.5) (1E3
i Run 39 168 93
2 aB_
- Rur 31 188 93
ek
2030 |

TR

%]
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WELL K<o—o= (CONTINUED)

n

¥ x BLvA Ly A i

o EES===] 187,5-04) CLAYSTONE: brown, <3% silt; from cuttings

{84-98,3) SANDSTONE: dark bromn, damg locally moist, moderately
ipdurated, fine to medium grained, &4 s11t, subhorizontal bedding,
abundant fe-oxide blebs, moderate porosity, moderate estimated
permeability

sandstone becomes massive at 89 feet

bscomes medium to coarse graineg at 93 feet; c%gystune interbed at
98-98.3 feet; Fe-gxide stained leaf fossil at 98.3 feet; (caliche 7}
veinlets at 98.3 feet

(58,3-101) SILTSTONE: CLAYEY, bruwn-grap dry, noderatelY indurated,
19-30% clay, 3-13% very fine sand, tight, low porosity, low

estimated permeabrlity

siltctone Lecomes yellow-brown at 100, feet

{101-104.7) SILTSTONE: SANDY, yellow-brown, damp, soderately
1ndurated, 5-23) very fine sand, 3-13% clay, local Fe-oxide stains,
tight, low porosity, low ectinated permeamixty

(104.7-127.3) SANDSTONE: SILTY, dark brown, dries blue-gray, damp,
nodera(elx indurated, fine to mediun grazned, locally coarse
g[amed, 2-20% siit, subborizontal be dmg. cross laminations dip to

, low to moderate porosity and estimated permeability

DL, subhorizontal fractures with Mn- and Fe-oxide stains at 105.4,
?5.7,]105.9‘ and 109 feet; 107.4/90'/open fracture with Mn-oxide
stains

light brown clayey siltstone interbed at 104.8-107.6 and 111,5-112 feet

and

iDL‘ fracturess 111,3-112/subvertrcal/mth Mn-oxide H
1 /bedding}

stain
15-116.8/vertical/closed with Fe-oxide stains; Li1.9/11"

ZIZI] coarse sramed sandstone at 112.5-114,3 feet; sandstone 1s massive

with (3% silt at 115-120.5

_| becomes damp to moist, very thinly bedded, with a

Gh porosity and
moderate to high estimated permeability at 120,5-124)5 feel

i
24

LS/b'/beddm%; fractures: 125-127,3/69-97°,
/with vlack, brown, and yellow stains, and

0*/with green-yellow, black, and orange stains]
HZ’r.S»lZB.b% CLAYSTONE: SILTY, brown, dries light brown, dry to

damg, maderalely to well indurated, 3-20% silt, (3% very fine sand,

595

-=| subharizonta beddln?‘ cross laminations to 9 low porosity, low
= estimated per lity; undulating upper contac

(128.6~130) SIL ; local clave( siltstone, brown, dries 1$
vlue-gray, damp, noderatell indurated, 9-20% clay, 5-15% very fine
sand, low porosity, low estimated permeability

[130-133,1) SILTSTONE: CLAYEY, blue~8reen and gray-greep, dries
tlue-gray, damp, soderately indurated, 13-25% clay 52204 very fine

sand, abungart sulfides, iow porosity and estimated permeability

(133.1-140.4) SANDSTONE: SILTY blue-green to blue-gray dries light
lue-gray, dr( to uaqg, modera(ely indurated, 13-30% silt, 0-10%

clay, rare suthorizontal carbonate veins, suﬁhonzcntal bedding, low |
porosity, low estieated permeability

’9-129.4/64'/ug9n with yell
closed, andg 1 élsubver{lta
k and brown stains at {40

ow-green and Me-oxide
1y subhorizontal
4714007, 18072, 18,

ey -

e Ry

clamé silts

ne at 133.9-136.9 feet; subhorizontal sandstaone
irterbed a

18.5-140,4 feet

o

(140,4-148,2} SILTSTONE: CLAYEY 1§ht blue-gray to blue-brown, dry,

}
noderatelz to well indurated, 25-40 clay, <3 very fine sand,

disseainated sulfides, very fhmly lamma%ed‘ bedding dips 4*, low
porosity, low estimated peraeability

drv silty claystone interbed at 145.2-145.7 feet

T B R

T[T

dries light

-grap roist to wet, luderatel; indurated, noaerately well :
. Tine to coarse grained, (57 silt, semi-massive, mocderate to '

gh porosity and estisated permeability

i
1
!
! j
§11r5! water at 148,2 feet ;
i
t
!
i

48.2-160,8) SANDSTONE: dark brown to blue-brown
e

SDL, bedding: 153-134/14° ang 157-19%/21"%; :
1162, 9/subborrzontal/fracture with black Mn-oxide stains)

tao1st to wet sandstone lenses to 2 inches thick at 153-154 feet; ‘
1 local moist silty sandstone with 5-13% s1lt at [38.4-1%9.5 feet; i
! carbonate ring to 4/8 inch at 162.7 feet; abundant sulfides at 164 feet)

A

{160.8-161.9) SANDSTONE: SILTY, blue-green to locally blue-gray, dry
tg datp, well 1ndurated, 15-30% sylt, <5 clay, cross laminations to

s

8", txqﬁt. low poresity, | stimated GPMEaElllly

(161.9-164.5) CLAYSTONE: SILTY, blue-green, locally tlue-gray, drv,

[P .

well 1rdurated, 15-257 silt, wavy, tight, {ow porosity, low

== estimated permesdility

Ground Water:
Water was first encountered at 148.2 feet.
11/2/88  water mas 120.3 feet below 6.L,
4/5/89  water was 121.9 feet below TOSP.

Well Coapletion:

CASING: 4.5 inch I1.D. PUC

SLOTTED CASING

FINE SAND: 38 Sand

SAND PACK: #3 Sand-

BENTONITE

ANNULAR SEAL: Cement Grout

W\
R g, oy,

T

SLOUGH:MATERIAL

‘a'm
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LOG = MONITOR WELL K9—04

Monitor Well K9-04

Drilling
Depth sa:ST 4 well C
ep 1n e ore . .
{feet) logh K Recovery 0D completion | Lithology Lithalogic descriptions and/or remarksss Beologic Logging:
T oo e : M. Wade, Weiss Associates, Oakland, CA
i : (6-5) FILL :
_ QO-SA SILT: SANDY, BHLA brown to dark brown, damp, sedius stiff to stiff, : Well Location:
203547t d, 10-18% subrounded pebbles o 1/2"1nch, <S% ¢l :
s e s subrounted pesnies fo Tre e o ; Southeast of Well K9-01 and northwest of
E U, ' Well K9-03, Pit 9 Area, Site 300
C Tn 1 37 T (3-168.5} TERTIARY SEDIMENTARY ROCKS ;
© |30 S I S ¥ G . |- N N N 4 ) B B I o ettt bttt '
— {5-11) SILYSTONE: to SILTSTONE: CLAYEY, mediua brown to gray-brown, dasp, ; i .
noderatel‘ well 1ndurated, 5-20% clav,'locallx containg .-157. very hnep ! Coordinates:
e sand, subhorizontal thin laminations, tight, low porosity ; N: 423,354.4
i y ; E: 1,700,922.2
] g 3 3 {DL, 7.3/68*/fracture with white stains) ' '
L T 5T YIS e 2; Elevation: Shiner 1081.95 feet
1 3 , (11-13) CLAYSTONE: brown, dry to damp, well 1ndurated, 0-3% silt i i i R
S : 5ubhorl:untal thin lanrnahoryws of hgﬁt ang dark brown clay, ' H Top of Protective Casmg {T05F) 1084.62 feet
N K : cr 1nations 3, tight,"low porosaty
7] , : . { SILTSTONE: Joca} sandy siltstone, brown, damp, 5-20% very fine Geophysical Logging: See Wells X9-01 and K9-02
— . y sand, <31 clay, black (Mn-oxide "} stains, low porosity L ;
I ; y (15.2-18) CLAYSTONE: light brown, damp, moderately indurated, 0-3% silt : illing:
Run 3 168 52 X subhorizontal thin laugahons? {ow pgrusny i ! ! ; D”l;m:' t P. C. Exploration Inc
; . Wagster, P. C. .
N , g DL, 13/0*/fracture with black {Mn-oxide ?) stains; 17-17.2/90"/open ) 9 ! P '
I ) racture; fracture zone with black {Nn-oxide °) stains at 16.5-17 feet] : Roseville, CA
¥ y fassalal (18-29,7) SANDSTONE: to SANDSTONE: SILTY, brown to yellow-brown, dries ;
B A . + 11ght browr, darp, well 1ndurated, very tine to fine grained, 5-20% silt, ; Dates Drilled: 2/2 to 2/22/89
4 —] Fan 4 ) s 3 ) Yery mlCaceous, gxght, soderate to low porosity ;
un y '
. 3 ] BDL fe-oxyde stalned fractures: 19.7/61*, 20-20.5/85-90*, and 20.4, 23.4, ' A
3.1, and 23.9/0-2"] ! Drilling Method:
N 22.0-22.2 (3.7282 18.0 $ ; 4 1/4-inch air-aist rotary, wireline
. , : gtsggtgsdfgé:ck andesite and pyrite at 19-28 feet: sandy siltstone interbed i coring 0-38 feet
. T S : 4 1/4-inch tricone rotary, 38-64 feet
Run 5 180 78 S T ; TR 4 1/4-inch air-mist rotary, wireline
- 5 i .7-31) CLAYSTONE: SILTY, brown, dry to damp, poor 0 moderate H : -
) ; = gndurated, 10-30 s1lt, <54 vEsz fine sand. leta?eousr Tocal (ramle ) coring 64-168.3 feet
—( 5 ) E veins, tight, low porosity, high estisated fracture permeab:lity i backfill with bentonite, 145-168.5 feet
— ) - - 5 5. . E - i- -
i | et g il oSt I et sttt Foinch tri-cone rotary, resn O-140.¢ feet
- , . 30-30.5/90°,0" /intersecting and 27-28.6/90°7with slickensides) install & 1/2-inch PVC casing with
A Run 6 ) 77 S JOL, fracture 2ones: 27.4-29.2/0'60* i h slickensades and Fe and : 0.015-inch slots at 138.1-143.1 feet
— y 3 v n-oxide stainsy 30,%-31,8/0°,90°/ with Fe-oxide stains} ;
. 0 T = e el : - .
: . (31-33.5) CLAYSTONE: brown, dry to damp, well indurated, <5% silt, apparent | :
) subhorizontal bedding, l;u’puréslty, thh estimated fracture pemeabﬁltv ; ¥ Key: Drilling and Sampling Log
B B (e 33.5-38,2) SANDSTONE: dark b dries light blye- d derately | . . .
o : : {nauraled,)pgorlv sortedf'qeazﬂ:n{q Eéi?se‘grmeﬁf foell atitons ?KS-SJ ' Run { Core obtained using Christensen HQ
* o o |5 10 Rl Al Ry foee i, et ot cpeing Systes.
] , g sxltg sandstone interbed at 33.5-34 feet; brown claystone interbed at i Trltlul.snples t,iken fros “f”
5 38-38.2 feet ' placed in glass jar, sealed with
B v R watertight tape, and frozen later
N 5 4 2] {38.2-63) CONGLOMERATE: brown, damp, very well indurated, vesitular H that da
4 — ) ! andesite ?ebbles to 2 inches, cenenied sandy matrix, low porosity; contacts | |
. from driller and cuttings :
T Y £ Tritiue activities are given in
7] Y : exponential notation with the counting
7] LI uncertainty (2 std. dev.) in parentheses:
] g 5.24E2(1.9) = (6.24 % 1.9) x 102 pCi/l.
£ q 0 It the tritium activity is less than
j y the uncertainty, then the tritius is
SR ' reported as less than the uncertainty:
] 7 (2.9262
— i '
9 — S : )
o] S blue-gray sandstone interbed at $0-50.4 feet from driller and cuttings $3 Where given, percentages of sands,
b gravels, and fines represent field
b visual {e.g., volumetric) estimates.
S Unless stated otherwise the estimated
o« <Y primary and fracture permeability are low.
W b y
] : ! Discontinuity Leg,
] g b Notation of Bedding and Fractures:
i o [BL, depth{s)/dip(s)*/comment(s}]
% — 4 b
. s Y round Water:
B ; Water was first encountered at 119 feet,
¢ I i 11/2/88  water was 120.3 feet below 6.L.
n . . s §63-703SANDSTONE: dark brown, dries blue-gray, dry to damp, poorly sorted,
TR s R 7 S | 3-10% tines, aoderate to high porosity, low to soderate thiatted permeability 5/10/89  water was 130,66 feet below TOSP
. :
i 4 /
Run 9 1688 42 . Well Cospletion:
B ,' ./ izontal, brown, (moist ?) claystone interbed with fe-oxide stains at 4 s
5 3 fee{; lxgh{ brown claystone interbed with undulate lower contact
7 ; y -b4.8 feet; soderately well sorted sandstone at &6.8-49.5 feet ;
. IR CASING: 4.5 inch 1.D. PUC
M — ' =t {70-71) SILTSTONE: light brown and gray-brown, dry to dasp, well indurated
] Run 108 ieg 63 g . é-lOl clay, <3X very ?ine sand, fosgilyleaves; h;ht, loupéorosny ’
| 8 g (7&-72;‘.2‘)1 SANgSTONE: darlé bgugr&, drégs b}iu%gray, dang,dnuggratelbuell
. g indurated, aedius grained, bedding dips 3- cross-beds dip to 22° 1
4 % - Fe-oxide ttained )gyers, ‘oderategpurosity, soderate estiutgd peueibxlxty 3 SLOTTED CQSING
— ? 5 = “2.2-7:)lS{LT?TUNE:(CLAYE; toosil&ISTﬂgE:dh h% Im_)ulmi dry, 3-25% glam evnvanen]
: : - in undulate laminations dip 0- abundant fossil leaves, very ti NSENBIRS
i ot ‘i low porosity P e LSRR FINE SAND: #8 Sand
7 ) ; . =] (74-97.2) SANDSTONE: dark brown to brown, dries blue-graK, daep, moderately
J . . [ well indurated, fine to very coarse grained, <51 silt, thin to sedius
, ./ bedded, noderate to high porosity, moderate estimated permeability
S ¢ R .
T % : 4 Fe- and Mn-oxide stains at 73,8 feet: (calcite 7) veins at 73.5-74 feet; SAND PACK: #3 Sand
o ] , . cemented {with calcite ?) at 73,8-74.4 feet; abundant Fe-oxide stains at
W Run 12 ] 106 & . ¢ 75-80.5 feet; medius to very coarse grained at 75-85.% feet
- ’ ' ’ - BDL bedding: 78,2-80.5/12-17/with tross-beds to 32*, 80.5-81/21°, B ONITE
N g ) i 1-81.7718", and 81.7-85/6-12")
% 153 = : : ANNULAR SEAL: Cement Grout
-t ¥ b
'x y AN\
] ) - : 1/4-inch claystone clast at 86.6 feet; abundant Fe-oxide stains at
J AW B 9808-90.5 fert ¥ Ronrarad SLOUGH: MATERIAL
s % ¢ e
% — : ‘ g
Y TR Tea | 92 4
i q b




LOG = MONITOR WELL K9—o4 (CONTINUED)

QDL. 90.5-93.5/subhorizontal beudmg; 94,5/3*/orange fe-orite stained
racture; 96.2/4(-43°/oryentation of Fe-oxide stains) ;

coarse ?rameu :nn abungant rlaystone rip-up clasts orierted parallel

Run 15 198 47 éedqu 3 teet

-98.7) BRECCIA: brown, dry to damp, moderately indurated, abundant

/stone and sx}tstana rip- ue c‘astf oriented parallel to Deaqu, thin
tore layers to 0.8 snch thack, low parosity

o

1ndurated, 15-30% silt, some Fe- anc Mr-ox:de staxns‘ tight, low to

e et e

i noderate porosity

=3 {100.6- 10‘.11 CLAYSTONE: to CLAYSTONE: SILY n%ht brown, dry, porlY
indurated, 5-20% siit, low porosity, high es(ma ed fracture perneam 1ty

(98.7-1 l SANDSTONE: SILTY, brows to gray-brown, damp, acderately

[102.1-1151 SILTSTONE: CUAYEY, blue- to green-nray, dry t) damp, 70-40%
clay, ¢9% very fine sand, beddxrq dips froe 11° to subheriz "!al tight,
low porosity

Run 17 189 100

DL, _fractures with abungant Fe- and Mn-pxide stains: 99-99.7/90" and
01.7-102.1/several 0-10°/open; fractyres with green stains: 102.7/4" ang .
03.2/0%; 167.2/23"rhealed *fracture {with calcite "1 :

fossii leaves at_101-101,8 feet; eaewted at 101.7
cemented at 102.3-105,1 feet; 1!» (% sand at 04,5
;an?cmly oriented white icalcite 7] veins to USRS
ee ;

arry

_ Run |

b |
3
o
M=
3]
—_
®
=

O, fractures with Mn-oxige stains and fossyl leaves: [13,5/3G* ang
113.8726% 114.5-114. 5/subhorizontal /fracture with Mn-ovige stains)

een tc green-gray at ;
-18% ve i N

Rup 193 196 39 ery fine sand at

feet; (Emen?ed, 10-20% cta

agnents to 0.3 inch at 112,73 feety g
14.8 ayy an
15,3

feet

Run 28 | iee 1~

{113-125.5) SILTSTONE: lignt Dlue»grav, d?y to locally damp, cemented,
15% very fine sand, 5-19% clay, bedding dips 0-6' with cross- Taainations
digping tc 14, low porosity

[DL, fracturess 117/3'/w1th Mo-parde stains, 118.2-138, °/B‘v'y’“gen i
white tcalcite Po 120,900 witn Mn-oxide =(a'n5, and 120.7/90 /uuer nfh
Rinor siickensides; fracture zone with Mn-ox1de Stalns at 118.8 feet]

TRup 21 ige | 1e0 |

teaf ard wood
interted witr

1 120.3 feet; very ‘Ue ”ralred 511'» sangdstone
%osalt and 9-10% clay at 12275-127.5 feet

J1iatrhealed fracture fwatn calzite 7rg 102.9-123.9/5-120/bedoing !
saMst:re irterbed] ;

Rur, 22 10e |

) SILTSTONE: SANI ilght -gray, minor green ard fpurple,
Hv cemented, 2(- 1y very *ire to hwe sand, 9-1%% clay.
zontal bedding, *abandant red grains, low DD’O:llv

Rur 23 :
LT STLTSTONE: AYE qreen (arm to purple-gray, d'Y ;
] iem well t vy & very fine zand, subhorizonta |
ros: :
I
! : N S0 U% siity oand SILTSTO :
Ik 3 % Sire t nesiim sand ), llq’t grcy ard pur ple green= grax dry :
locally cemented, subhcrizontal bedding, low {to moderat porosity:
" Run 24| 188 [ 758 | | | r e ;

NE: TLRYEY, green, darp. pocrly to moderately
, 5% tfire sang, lew porosity

TeT
feo!
o
=
s
S
o
3
[
ra
i

1th siickersides and gouge at [36,7-138.5 feet;
tle water-tearirg fracture with cliciensides; fault

Run 25 146.3-14@. 9 1@@ :
STONE: green, \']uMD tto wet 71, poo 'X{ indurated, crumbles
i .acall« cemer ted, mediuw to coarse gratred. -S4 syl 1gﬂ ;
P Lorcsity, R dsra(e estifated uemeamuh 1
' NE: TLAYEY, greer tz gray-greer, dakp, very weli
lay, 19% ver: fire tc ‘me sa d, PITaCe0Us, low arosity '
Run 26 18@ 160

damp, mediur to coarse graired silty sasdetene interbed at [47.8-144.4 feet

6-V

[ ¢e.3362 17.1 gr, green, dang, well anduratec, 20-13% very fine
ocal sul hdes( mediue grained m1ca flakes, low
— RS ta g'ﬂ;-g'ee? dry to gamp, weil
Fui 27 1a8 57 very fire sand, low porcsity !
! = CL&YSTONE: . reen, lsca y oromn and 9'ay-trow. dry to
4 = dam;. E orly to mcjsratc)r lﬂoufazrd h-39% sty <27 very fine sand, low
L = porgsity, moderate estimated ‘ra”uve sereeabi! xty
| Run 28 | 190 | 19@
E: local sandy siitstone, gray-green and blue
gray-greer, danp. very well indurated, $-23) fire to sedium sard, 5-10%
clay, micaceous. aburdart crert fragrents to 174 1nzh, low to acderate
B poresity ;
| Run 29 [ 58 ] aa | 1 | W s
ue- ‘Eresn arv gamp, 25-0 3
nopefties to L/ inck, low parcsity
Ruis 30 3 T ‘

rdua'ed( N L fire
teie claste, low poresity!

atlure ore witt minor tlme 51965 ant 3 low to acderate ;
Tioty at 167.5-188.°¢ teet] ;
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SUMMARY LOG

K 845-1

Depth |Drilling| Graphic Geologic Description
(feet) | log* log
| Run | |° , o 0-2 BILL
B 10 o o ANGULAR TC SUBANGULAR FINE GRAVEL., BROWN-GRAY,
— Run 2 [—/—= 2-16.5 ALLUVIAL DEPOSITS
— ——=1 2-10 SILTY CLAY GRADING DOWNWARD TO SANDY SILT, MATERIAL
| e — DEVELOPS SHRINKAGE CRACKS ON DRYING,
o 20 [Z===7  2-7  DARK BROWN,
B —— - ——| 7-10 LIGHT BROWN WITH SCATTERED CALICHE.
E Run 3 ]
10— - 10-16.5 GRAVEL., SUBROUNDED TO ROUNDED, 1/2" DIA.., TRACES
- OF LIGHT BROWN CLAYEY SAND MATRIX. (POSSIBLE
B 20 DECOMPOSEL CONGLOMERATE) .
— Run 4
- 16.5-62.0 NEROLY FORMATION
: 5 g 16.5-32.5 (ONGLOMERATE.  KOUNDED PEBBLE AND COBBLE-SIZED
9 CLASTS IN SANDSTOMNE MATRIX., LOCAL INCREASES IN SAND

— >SS DO SUGGESTING PEBBLY SANDSTONE LENSES. HARD DRILLING.
b )'C) .Q.Q

e o,
—20— | o
- Air p$58350%

930038
B Rotary P5205%S
= O.Q?eoo?o

0\~ S
- H020
L 30—
ﬁ 32.5-35,0 SANDSTONE. SCATTEREL 1/4-3/U4“ PEBELES.
— 35.0-36.4 SILTY CLAYSTONE GRADING DOWN TO SANDY
— - SILTSTONE. DROWN, DRIES LIGHT GRAY: LEAF FUSSILS ON
— e SUBHORIZONTAL BEDDING PLANES: PROMINENT FE-GXIDE
L Run 5[= STAINED VOIDS. ]

|00 [E 35-26 (CORE BROKEN ALCNG JOINT WITH 80C pIP,

B 36.4-45,6 SANDSTONE WITH CLAYEY SILTSTONE INTEREREDS.
B Run SAND DOMINANTLY FINE, LOCALLY MELIUM AND CCARSE
— u GRAINED, BLACK, DRIES BLUISH GRAY., MOSTLY HARD,
| 40— COARSER INTERVALS FRIABLE WITH DIFFICULTY. SILTY

— 100

— 90

Run 7[0

90

- Run 8 ;

— 97

- Run 9=+

| _ Run 10

—60—Run 1|

— |00

TD 92

CLAYSTONE HARL., RROWN TO GRAY., BEDS 0.05-0.57 THICK.,
DIPS VARY FROM 0-200,

LS,6-47,%3 SILTSTONE. MASSIVE., INCREASING SAND DOWNWARE.
Erown, DRIES GRAY. CONTAINS HEALED, LIMONITE STAINED
FRACTURE., DIP 700,

47.3-48,5 SANDSTONE, MEDIUM GRAINED, BLACK. DRIES ELUISH
GRAY: VERY IRREGULAR LOWER CONTACT WITH PROMINENT
LIMONITE STAIN,
47.5-50.0 CORE BROKEN ALONG NEAR VERTICAL JOINT.

48.5-51.6 SILTSTONE WITH SANDSTONE LENSES. FINE GRAINED,
HARL: SHALY, LEAF FOSSILS ON BEDDING PLANES.
51.0-51.6 GRADES CLAYEY. HARD AND WAXY.

51.6-59.0 SANDSTONE. VARIES FROM FINE TO COARSE

GRAINED. ELAULK TU GKAY BROWN., ABUNDANT FE-UXIDE., DRItS
sLUISH GRAY. DNMUSTLY HAKD, LOCALLY FRIABLE wiTH DIFF1-
&?HJY BED%be LIPS 25U, BOTTun COVT@QT HUK I ZUNTAL .
56.5-57.5 CONGLOMERATE. INCLUDES 2.57+ CLAYSTONE
COBBLE,
52-53 HEALEL JOINTS, ULIP 550 anp 900,
55’ CPEN, INTERSECTING JOINTS, DIP 600,

59.0-62.0 CLAYSTONE GRADING DOWN TGO SANDY SILTSTONE.
HARD, LIGHT BROWN, DRIES GRAY, FE-OXIDE STAINS,
650.0 NEAFR VERTICAL JOINT,
£1.5 JGINT, DIPS U450, FE AND MN-OXIDE STAINS.

>"Key:

Run 5 — Core run number
IO0 - Percent core recovered



Appendix B
Analytical Results



Table B-1. Analytical results of soil and rock core collected at Pit 9.

Date
Borehole Sampled Depth (ft) Parameter(s) Result
K9-01 2/18/87 5.0 Tritium 3.64E2pCi/Lt1.9
10.0 Tritium <2.92E22
15.0 Tritium <3.28E22
K9-03 10/13/88 14.75 EP-Toxicity Extraction
Arsenic <0.01 mg/L
Barium <0.03 mg/L
Cadmium <0.02 mg/L.
Chromium <0.02 mg/L
Lead <0.05 mg/L.
Mercury <0.0005 mg/L
Selenium <0.02 mg/L
Silver <0.03 mg/L.
Beryllium <0.001 mg/L
10/13/88 16.25 EP-Toxicity Extraction
Arsenic <0.01 mg/L.
Barium <0.045 mg/L
Cadmium <0.02 mg/L
Chromium <0.02 mg/L.
Lead <0.05 mg/L.
Mercury <0.0005 mg/L
Selenium <0.02 mg/L
Silver <0.03 mg/L.
Beryllium <0.001 mg/L
10/13/88 28.8 Tritium 0 pCi/L£1000
Uranium-238 0.7 pCi/g £ 0.2
Uranium-235 0pCi/g £ 0.2
Uranium-234 0.6 pCi/g £ 0.2
10/14/88 40.0 Tritium 0 pCi/L £ 1000
Uranium-238 0.9 pCi/g £ 0.2
Uranium-235 0pCi/g£0.2
Uranium-234 0.7 pCi/jg £ 0.2
10/14/88 61.2 Tritium 0 pCi/L £ 1000
10/17/88 85.0 Tritium 0 pCi/L £ 1000
Uranium-238 1.2 pCi/fg £ 0.2
Uranium-235 0 pCi/g + 0.2
Uranium-234 1.1 pCi/g + 0.2
10/17/88 97.5 Tritium 0 pCi/L £ 1000
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Table B-1. (Continued.)

Date
Borechole Sampled Depth (ft) Parameter(s) Result
K9-03 10/18/88 126.5 Tritium 0 pCi/L £ 1000
Uranium-238 0.7 pCi/g £ 0.2
Uranium-235 0 pCi/g £ 0.2
Uranium-234 0.8 pCi/fg £ 0.2
10/18/88 149.5 Tritium 0 pCi/L + 1000
10/19/88 154.3 Tritium 0 pCi/L + 1000
Uranium-238 0.8 pCi/g £ 0.2
Uranium-235 0 pCi/g £ 0.2
Uranium-234 0.8 pCi/g + 0.2
10/19/88 158.0 Tritium 0 pCi/L + 1000
10/19/88 161.3 Tritium 2000 pCi/L + 1000
K9-04 2/6/89 22.0 Tritium <3722
2/9/89 130.0 Tritium <2102
3/10/89 137.0 Tritium <2102
3/10/89 140.3 Tritium <2202
3/10/89 147.4 Tritium <2332

2These results are reported as less than the limits of sensitivity for the analysis (2 standard deviations). This is
equivalent to results reported as 0 + 2 standard deviations.
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca.

Parameters Well K9-01
4th quarter 1987

EPA Method 624

Date sampled 12/08/87
Date extracted 12/19/87
1, 1, 2, 2-Tetrachloroethane, pug/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 <1

1, 2-Dichloroethylene (total), pg/L <1

1, 2-Dichloropropane, pg/L <1
2-Chloroethylvinylether, pg/L <1
Bromodichloromethane, pg/L <1
Bromomethane, pug/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, ug/L <1
Trichlorofluoromethane, pg/L <1
Vinyl chloride, pg/L <1
trans-1, 3-Dichloropropene, pug/L <1
Acrolein, pg/L <10
Acrylonitrile, pug/L <10
Toluene, pg/L <1
Benzene, ug/L <1
Ethylbenzene, pg/L <1
Toluene, pg/L <1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

4th quarter 1987 (continued)

EPA Method 625

Date sampled 12/08/87
Date extracted 12/19/87
1, 2, 4-Trichlorobenzene, pg/L <1
1, 2-Dichlorobenzene, ug/L <1
1, 2-Diphenylhydrazine, pg/L <1
1, 3-Dichlorobenzene, pg/L <1
1, 4-Dichlorobenzene, ug/L <1
2, 4, 6-Trichlorophenol, ug/L <1
2, 4-Dichlorophenol, pug/L <1
2, 4-Dimethylphenol, ug/L <1
2, 4-Dinitrotoluene, pug/L <1
2, 4-Dinitrophenol, pg/L <10
2, 6-Dinitrotoluene, pg/L <1
2-Chloronaphthalene, pug/L <1
2-Nitrophenol, pg/L <1
2-Chlorophenol, ug/L <1
2-Methyl-4, 6-dinitrophenol, ug/L <1
3, 3'-Dichlorobenzidine, pg/L <1
4-Bromophenylphenylether, ug/L <1
4-Chloro-3-methylphenol, ug/L <1
4-Chlorophenylphenylether, pg/L <1
4-Nitrophenol, pug/L <20
Bis(2-ethylhexyl)phthalate, pg/L <100
Bis(2-chloroethyl)ether, pug/L <1
Bis(2-chloroisopropyl)ether, pg/L <1
Bis(2-chloroethoxy)methane, ng/L <1
Butylbenzylphthalate, pg/L <1
Chrysene, ng/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, pug/L <1
Hexachlorobenzene, pg/L <1
Hexachlorobutadiene, pg/L <1
Hexachlorocyclopentadiene, pg/L <1
Hexachloroethane, pug/L <1
Indeno(l, 2, 3-c, d)pyrene, ug/L <1
Isophorone, ug/L <1
N-Nitrosodi-n-propylamine, pg/L <1
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

=

Parameters Well K9-01

4th quarter 1987 (continued)

EPA Method 625 (continued)

Date sampled
Date extracted

N-Nitrosodimethylamine, pg/L
N-Nitrosodiphenylamine, pg/L
Naphthalene, pg/L
Nitrobenzene, pg/L
Pentachlorophenol, ug/L
Phenanthrene, ug/L

Phenol, ug/L

Pyrene, ug/L

General Mineral

Date sampled
Date extracted

Hydroxide Alk (as CaCO3), mg/L
Carbonate Alk (as CaCO3), mg/L
Bicarbonate Alk (as CaCO3), mg/L
Iron, mg/L

Manganese, mg/L

Copper, mg/L

Zinc, mg/L

Surfactants, mg/L

Total dissolved solids (TDS), mg/L
Specific Conductance, umhos/cm
pH, Units

Nitrate (as NO3), mg/L

Chloride, mg/L

Sulfate, mg/L

Sodium, mg/L

Potassium, mg/L

Calcium (EDTA Titration), mg/L
Magnesium, mg/L

12/08/87
12/19/87

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

12/08/87
12/19/87

<1
<1
163
0.25
0.12
<0.02
<0.01
<0.02
1250
1790
74
<0.44
146
620
280
7.6
80
41
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Area. (Continued)

Parameters Well K9-01

1st quarter 1988

EPA Method 601

Date sampled 3/10/88
Date extracted 3/23/88
1, 1, 2, 2-Tetrachloroethane, pug/L <0.5
1, 1, 1-Trichloroethane, pug/L <0.5
1, 1, 2-Trichloroethane, pg/L <0.5
1, 1-Dichloroethane, pg/L <0.5
1, 1-Dichloroethylene, pg/L <0.5
1, 2-Dichlorobenzene, pg/L <0.5
1, 2-Dichloroethane, pg/L <0.5
1, 2-Dichloroethylene (total), ug/L <0.5
1, 2-Dichloropropane, pg/L <0.5
1, 3-Dichlorobenzene, ug/L <0.5
1, 4-Dichlorobenzene, ug/L <0.5
2-Chloroethylvinylether, pug/L <0.5
Bromodichloromethane, ug/L <0.5
Bromomethane, ug/L <0.5
Bromoform, pg/L <0.5
Chlorobenzene, ug/L <0.5
Carbon Tetrachloride, pg/L <0.5
Chloroethane, ng/L <0.5
Chloroform, pg/L <0.5
Chloromethane, pg/L <0.5
Dibromochloromethane, ng/L <0.5
Dichlorodifluoromethane, pg/L <0.5
Methylene chloride, pg/L <0.5
Tetrachloroethylene, pg/L <0.5
Trichloroethylene, pg/L <0.5
Trichlorofluoromethane, pg/L <0.5
Vinyl chloride, pg/L <0.5
cis-1, 3-Dichloropropene, ug/L <0.5
trans-1, 3-Dichloropropene, ug/L <0.5
Freon 113, ug/L <0.5
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Table B-2. Analytical results reported by June 30, 1989, from the Pit ¢ Arca. (Continued)

E —

Parameters Well K9-01

1st quarter 1988 (Continued)

EPA Method 602

Date sampled 3/10/88
Date analyzed 3/24/88
Date extracted 3/23/88
Benzene, ng/L <0.5
Chlorobenzene, ng/L <0.5

1, 2-Dichlorobenzene, pg/L <0.5

1, 3-Dichlorobenzene, ug/L <0.5

1, 4-Dichlorobenzene, ug/L <0.5
Ethylbenzene, ug/L <0.5
Toluene, ug/L <0.5
Total Xylene Isomers, pg/L <0.5

2nd quarter 1988

EPA Method 601

Date sampled 6/27/88
1,1, 2, 2-Tetrachloroethane, pg/L <0.5

1, 1, 1-Trichloroethane, pg/L <0.5

1, 1, 2-Trichloroethane, pug/L <0.5

1, 1-Dichloroethane, pg/L <0.5

1, 1-Dichloroethylene, ug/L <0.5

1, 2-Dichlorobenzene, ng/L <0.5

1, 2-Dichloroethane, pg/L <0.5

1, 2-Dichloroethylene (total), ug/L <0.5

1, 2-Dichloropropane, pug/L <0.5

1, 3-Dichlorobenzene, ug/L <0.5

1, 4-Dichlorobenzene, ng/L <0.5
2-Chloroethylvinylether, pg/L <0.5
Bromodichloromethane, ug/L <0.5
Bromomethane, pg/L <0.5
Bromoform, pg/L <0.5
Chlorobenzene, pg/L <0.5
Carbon Tetrachloride, pug/L <0.5
Chloroethane, pg/L <0.5
Chloroform, pug/L <0.5
Chloromethane, pg/L <0.5
Dibromochloromethane, pg/L <0.5
Dichlorodifluoromethane, pug/L <0.5
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

Parameters Well K9-01

2nd quarter 1988 (continued)
EPA Method 601
Date sampled 6/27/88
Methylene chloride, pg/L <0.5
Tetrachloroethylene, pg/L <0.5
Trichloroethylene, pg/L <0.5
Trichlorofluoromethane, pg/L <0.5
Vinyl chloride, ug/L <0.5
cis-1, 3-Dichloropropene, pg/L <0.5
trans-1, 3-Dichloropropene, pug/L <0.5
Freon 113, pug/L <0.5
Radiological results
Date sampled 6/30/88
Tritium, pCi/L <222

4th quarter 1988

EPA Method 601
Date sampled 11/17/88
1, 1, 2, 2-Tetrachloroethane, ug/L <0.5
1, 1, 1-Trichloroethane, pug/L <0.5
1, 1, 2-Trichloroethane, pg/L <0.5
1, 1-Dichloroethane, pg/L <0.5
1, 1-Dichloroethylene, ug/L <0.5
1, 2-Dichlorobenzene, pg/L <0.5
1, 2-Dichloroethane, ug/L <0.5
1, 2-Dichloroethylene (total), pg/L <0.5
1, 2-Dichloropropane, ug/L <0.5
1, 3-Dichlorobenzene, ug/L <0.5
1, 4-Dichlorobenzene, ng/L <0.5
2-Chloroethylvinylether, pg/L <0.5
Bromodichloromethane, pg/L <0.5
Bromomethane, ug/L <0.5
Bromoform, ug/L : <0.5
Chlorobenzene, pg/L <0.5
Carbon Tetrachloride, ug/L <0.5
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

e

Parameters Well K9-01
4th quarter 1988 (continued)

EPA Method 601 (continued)
Date sampled 11/17/88
Chloroethane, pg/L <0.5
Chloroform, pg/L <0.5
Chloromethane, pg/L <0.5
Dibromochloromethane, pg/L <0.5
Dichlorodifluoromethane, pg/L <0.5
Methylene chloride, pg/L <0.5
Tetrachloroethylene, pg/L <0.5
Trichloroethylene, pg/L <0.5
Trichlorofluoromethane, pg/L <0.5
Vinyl chloride, ug/L <0.5
cis-1, 3-Dichloropropene, pug/L <0.5
trans-1, 3-Dichloropropene, pg/L <0.5
Freon 113, ug/L <0.5
General Mineral
Date sampled 11/17/88
Date analyzed 11/27/88
Hydroxide Alk (as CaCO3), mg/L <1
Carbonate Alk (as CaCO3), mg/L <1
Bicarbonate Alk (as CaCO3), mg/L 160
Iron, mg/L 0.2
Manganese, mg/L 0.13
Copper, mg/L <0.08
Zinc, mg/L 0.04
Surfactants, mg/L <0.02
Total dissolved solids (TDS), mg/L 1200
Specific Conductance, umhos/cm 1420
pH, Units 7.8
Nitrate (as NO3), mg/L <0.4
Chloride, mg/L 140
Sulfate, mg/L 590
Sodium, mg/L 300
Potassium, mg/L 7.6
Calcium (EDTA Titration), mg/L 82
Magnesium, mg/L 35
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

Parameters Well K9-01  Well K9-02  Well K9-03  Well K9-04
1st quarter 1989
Chemical hysical anal
Date sampled 2/15/89 2/16/89 2/21/89 -
Ammonia Nitrogen (as N), mg/L 0.89 0.7 1.2 -
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 -
Chloride, mg/L 160 170 160 -
Fluoride, mg/L 0.2 0.3 0.2 -
Nitrate (as N), mg/L <0.1 <0.1 <0.1 -
Nitrite (as N), mg/L <0.01 <0.01 <0.01 -
Low Level Phenolics, mg/L <0.005 0.012 0.01 -
Total suspended solids (TSS), mg/L <1 <1 <1 -
Sodium, mg/L 230 220 260 -
Sulfate, mg/L 640 560 630 -
Total Kjeldah! Nitrogen, mg/L 1.6 0.8 14 -
Quadruplicate Conductivity
Date sampled 2/15/89 2/16/89 2/21/89 -
Sp Cond, Average, umhos/cm 1910 1850 1920 -
Sp Cond, Std dev, umhos/cm 17 18 81 -
Quadruplicate TOC
Date sampled 2/15/89 2/16/89 2/21/89 -
TOC, Average, mg/L 14 0.9 1.2 -
TOC, S5td dev, mg/L 0.14 0.03 0.13 -
QuadruplicateTOX
Date sampled 2/15/89 2/16/89 2/21/89 -
TOX, Average, mg/L <0.025 <0.025 <0.025 -
TOX, Std dev, mg/L 0 0 0 -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

Parameters Well K9-01 Well K9-02 Well K9-03 Well K9-04
1st quarter 1989

EPA Method 624

Date sampled 2/15/89 2/16/89 2/21/89 -
1, 1, 2, 2-Tetrachloroethane, pg/L <1 <1 <1 -
1, 1, 1-Trichloroethane, pg/L <1 <1 <1 -
1, 1, 2-Trichloroethane, pg/L <1 <1 <1 -
1, 1-Dichloroethane, pg/L <1 <1 <1 -
1, 1-Dichloroethylene, pg/L <1 <1 <1 -
1, 2-Dichlorocthane, pg/L <1 <1 <1 -
1, 2-Dichlorocthylene (total), pg/L <1 <1 <1 -
1, 2-Dichloropropane, pg/L <1 <1 <1 -
2-Chloroethylvinylether, pg/L <1 <1 <1 -
Bromodichloromethane, pg/L <1 <1 <1 -
Bromomethane, ug/L <1 <1 <1 -
Bromoform, pg/L <1 <1 <1 -
Chlorobenzene, ug/L <1 <1 <1 -
Carbon Tetrachloride, ug/L <1 <1 <1 -
Chloroethane, pg/L <1 <1 <1 -
Chloroform, ug/L <1 <1 <1 -
Chloromethane, pg/L <1 <1 <1 -
Dibromochloromethane, pg/L <1 <1 <1 -
Methylene chloride, pg/L <1 <1 <1 -
Tetrachloroethylene, pug/L <1 <1 <1 -
Trichloroethylene, pug/L <1 <1 <1 -
Trichlorofluoromethane, pg/L <1 <1 <1 -
Vinyl chloride, pg/L <1 <1 <1 -
trans-1, 3-Dichloropropene, pg/L <1 <1 <1 -
Benzene, pg/L <1 <1 <1 -
Ethylbenzene, pg/L <1 <1 <1 -
Toluene, pug/L <1 1 <1 -
EPA Method 601

Date sampled 2/15/89 2/16/89 2/21/89 -
1, 1, 2, 2-Tetrachloroethane, pg/L - - <0.5 -
1, 1, 1-Trichloroethane, pg/L - - <0.5 -
1, 1, 2-Trichloroethane, ng/L - - <0.5 -
1, 1-Dichloroethane, pg/L - - <0.5 -
1, 1-Dichloroethylene, pg/L - - <0.5 -
1, 2-Dichlorobenzene, pg/L - - <0.5 -
1, 2-Dichloroethane, pg/L - - <0.5 -
1, 2-Dichloroethylene (total), pg/L - - <0.5 -



Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Area. (Continued)

Parameters Well K9-01  Well K9-02  Well K9-03  Well K9-04
1st quarter 1989 (continued)
EPA Method 601 (continued)
Date sampled 2/15/89 2/16/89 2/21/89 -
1, 2-Dichloropropane, pug/L - - <0.5 -
1, 3-Dichlorobenzene, pug/L - - <0.5 -
1, 4-Dichlorobenzene, g /L - - <0.5 -
2-Chloroethylvinylether, pug/L - - <0.5 -
Bromodichloromethane, pg/L - - <0.5 -
Bromomethane, ug/L - - <0.5 -
Bromoform, ug/L - - <0.5 -
Chlorobenzene, ng/L - - <0.5 -
Carbon Tetrachloride, pug/L - - <0.5 -
Chloroethane, pg/L - - <0.5 -
Chloroform, ug/L - - <0.5 -
Chloromethane, pg/L - - <0.5 -
Dibromochloromethane, ug/L - - <0.5 -
Dichlorodifluoromethane, ug/L - - <0.5 -
Methylene chloride, ug/L - - <0.5 -
Tetrachloroethylene, pug/L - - <0.5 -
Trichloroethylene, pg/L - - <0.5 -
Trichlorofluoromethane, pg/L - - <0.5 -
Vinyl chloride, pug/L - - <0.5 -
cis-1, 3-Dichloropropene, ug/L - - <0.5 -
trans-1, 3-Dichloropropene, pg/L - - <0.5 -
Freon 113, ug/L - - <0.5 -
Title 22 organics
Date sampled 2/15/89 2/16/89 2/21/89 -
Date extracted 2/21/89 2/28/89 3/08/89 -
Date analyzed 2/27/89 2/21/89 3/13/89 -
2, 4, 5-TP(Silvex), ug/L <2 <2 <2 -
2,4-D,ug/L <20 <20 <20 -
Endrin, ng/L <0.01 <0.01 <0.01 -
Lindane, pug/L <0.4 <0.4 <0.4 -
Methoxychlor, ug/L <10 <10 <10 -
Toxaphene, ug/L <0.5 <0.5 <0.5 -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

Parameters Well K9-01 Well K9-02 Well K9-03 Well K9-04
1st quarter 1989 (continued)
Explosive compounds
Date sampled 2/15/89 2/15/89 2/15/89 -
RDX, pg/L <20 <20 <20 -
HMX, pug/L <20 <20 <20 -
INT, pg/L <20 <20 <20 -
Radiological results
Date sampled 2/15/89 2/15/89 2/15/89 2/10/89
Gross alpha, pCi/L <2 <4 <3 -
Gross beta, pCi/L 9 31 9 -
Two Std dev +3 +3 +3 -
Tritium, pCi/L <228 <228 <228 <228
Uranium 238, pCi/L <0.3 1.3 0.7 -
Two Std dev +0.2 +0.2 -
Uranium 235, pCi/L <0.1 0.07 <0.05 -
Two Std dev +0.06 -
Uranium 234, pCi/L <0.3 4.1 15 -
Two Std dev +0.4 +0.4 -
Radium 226, pCi/L 0.2 <0.1 <0.1 -
Two Std dev +0.1 -
Title 22 Metals
Date sampled 2/15/89 2/16/89 2/21/89 -
Dateanalyzed 2/23/89 2/25/89 3/02/89 -
Arsenic, mg/L 0.007 0.04 0.014 -
Barium, mg/L 2.1 2.1 <0.1 -
Beryllium, mg/L <0.03 <0.03 <0.01 -
Cadmium, mg/L <0.0001 <0.0001 <0.01 -
Chromium, mg/L <0.0001 0.0007 <0.01 -
Copper, mg/L <0.001 0.005 <0.02 -
Lead, mg/L <0.002 <0.002 0.004 -
Mercury, mg/L <0.0008 <0.0008 <0.0001 -
Selenium, mg/L <0.004 <0.004 0.001 -
Silver, mg /L <0.0005 <0.0005 <0.01 -
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Area. (Continued)

Parameters Well K9-01  Well K9-02  Well K9-03  Well K9-04
R TR N, O

2nd quarter 1989
Chemical and physical analyses
Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
Ammonia Nitrogen (as N), mg/L 1.2 0.98 0.8 -
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Chloride, mg/L 150 180 160 160
Total dissolved solids (TDS), mg/L - - - 1200
Fluoride, mg/L 04 0.3 0.2 0.4
Nitrate (as NO3), mg/L - - - <0.4
Nitrate (as N), mg/L <0.1 <0.1 <0.1 -
Nitrite (as N), mg/L <0.01 <0.01 <0.01 -
Low Level Phenolics, mg/L <0.005 <(.005 <0.005 0.017
Total suspended solids (TSS), mg/L 3 2 8 8
Sodium, mg/L 330 310 320 310
Sulfate, mg/L 620 520 690 590
Total Kjeldahl Nitrogen, mg/L 1.7 1 0.8 -
Quadruplicate Conductivity
Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
Sp Cond, Average, umhos/cm 1850 1870 1920 1790
Sp Cond, Std dev, umhos/cm 14 85 37 39
Quadruplicate TOC
Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
TOC, Average, mg/L 241 0.8 0.7 1.9
TOC, Std dev, mg/L 0.39 0.11 0.04 0.08
QuadruplicateTOX
Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
TOX, Average, mg/L <0.025 <0.025 <0.025 <0.025
TOX, Std dev, mg/L 0 0 0 0



Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continucd)

Parameters Well K9-01 Well K9-02 Well K9-03 Well K9-04

2nd quarter 1989 (continued)

EPA Method624

Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
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, ng/L <1 <1 <1 <1
1, 1-Dichloroethane, pg/L <1 <1 <1 <1
1, 1-Dichloroethylene, pg/L <1 <1 <1 <1
1, 2-Dichloroethane, ug/L <1 <1 <1 <1
1, 2-Dichloroethylene (total), pg/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, pg/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, pug/L <1 <1 <1 <1
Methylene chloride, ug/L <1 <1 <1 <1
Tetrachloroethylene, pg/L <1 <1 <1 <1
Trichloroethylene, ug/L <1 <1 <1 <1
Trichlorofluoromethane, pg/L <1 <1 <1 <1
Vinyl chloride, pg/L <1 <1 <1 <1
trans-1, 3-Dichloropropene, pg/L <1 <1 <1 <1
Toluene, ug/L <1 <1 <1 <1
Benzene, ug/L <1 <1 <1 <1
Ethylbenzene, ug/L <1 <1 <1 <1
Toluene, pg/L <1 <1 <1 <1
Title 22 organics

Date sampled 4/06/89 4/06/89 4/06/89 5/05/89
Date extracted 4/12/89 4/12/89 4/12/89 5/09/89
Date analyzed 4/18/89 4/18/89 4/18/89 5/10/89
2, 4, 5-TP (Silvex), ug/L <1 <1 <1 <2
2,4-D,pg/L <10 <10 <10 <20
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, ng/L <0.5 <0.5 <0.5 <0.5
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Table B-2. Analytical results reported by June 30, 1989, from the Pit 9 Arca. (Continued)

Parameters Well K9-01  Well K9-02  Well K9-03  Well K9-04
2nd quarter 1989 (continued)
Explosive compounds
Date sampled 4/06/89 4/06/89 4/06/89 5/03/89
RDX, pug/L <20 <20 <20 <20
HMX, pg/L <20 <20 <20 <20
TNT, ug/L <20 <20 <20 <20
Radiological results
Date sampled 4/06/89 4/06/89 4/06/89 5/03/89
Gross alpha, pCi/L <2 <1 <5 <2
Gross beta, pCi/L 8 9 10 9
Two Std dev +6 +7 +6 +6
Tritium, pCi/L <217 <186 <196 <186
Uranium 238, pCi/L <0.1 0.7 0.6 0.3
Two Std dev +0.2 +0.2 +0.2
Uranium 235, pCi/L <0.1 <0.2 <0.2 <0.1
Uranium 234, pCi/L <0.1 4.6 1.8 1
Two Std dev +0.5 +0.3 +0.3
Radium 226, pCi/L <0.1 <0.1 <0.1 <0.1
General Mineral
Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
Date analyzed 4/18/89 4/18/89 4/18/89 5/13/89
Hydroxide Alk (as CaCO3), mg/L - <1 <1 <1
Carbonate Alk (as CaCO3), mg/L <1 <1 <1 <1
Bicarbonate Alk (as CaCO3), mg/L 160 200 160 150
Iron, mg/L - - - 0.59
Manganese, mg/L - - - 0.13
Surfactants, mg/L - - - -
Total dissolved solids (TDS), mg/L - - - 1200
Specific Conductance, umhos/cm 1850 1830 1960 1730
pH, Units - - - 7.9
Nitrate (as NO3), mg/L - - - <0.4
Chloride, mg/L 150 180 160 160
Sulfate, mg /L 620 520 690 590
Sodium, mg/L 330 310 320 310
Potassium, mg/L - - - 7.7
Calcium (EDTA Titration), mg/L - - - 55
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Magnesium, mg/L 24
Table B-2. Analytical results reported by June 30, 1989 from the Pit 9 Arca. (C(mtmued)

Parameters Well K9-01 Well K9-02 Well K9-03 Well K9-04

2nd quarter 1989 (continued)

Title 22 Metals

Date sampled 4/06/89 4/06/89 4/06/89 5/04/89
Date analyzed 4/18/89 4/18/89 4/18/89 5/13/89
Arsenic, mg/L 0.003 0.038 0.016 0.004
Barium, mg/L <0.1 <0.1 <01 <0.1
Beryllium, mg/L <0.01 <0.01 <0.01 0.0002
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 0.004 <0.001 0.001 0.019
Mercury, mg/L <0.0001 <0.0001 <0.0001 <0.0001
Selenium, mg/L <0.001 <0.001 <0.001 <0.001
Silver, mg/L <0.01 <0.01 <0.01 <0.01
Zinc, mg/L - - - <0.01
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Appendix C

Water Elevations at Pit 9



Table C-1. Water elevation for installations in the Pit 9 Area.

Py e L L E P T T E Tt 2 e e o e b bt b T b e f S el 2t ot

Location
Date
of
Measurement

12/08/87
06,02/88
07,/07/88
08,04/88
09,02,/88
10/04/88
11,01/88
11/29/88
01/12/89
02/08/89
04/05/89
05/11/89
06/07/89

K9-02
12,08/87
10/04/88
11,/01/88
11/29/88
01/12/89
02,/08/89
04,/05/89
05/11/89
06,/07,/89

K9-03
12/08/87
11/29/88
01/12/89
02/08/89
04,/05/89
05/11,/89
06/07/89

K9-04
05/10,/89
06,/07/89

c-1

Depth
to Water
(ft)

131

131.
132.

132.
131.
131.
131.
131.

121.
122.
121.
121.
121.
121.
121.

Water

Elevation
(ft/MSL)

994.
995.
994.
995,
995.
995.
992.
988.

994

995.
994.
995,
995,

1003.
1003.
1003.
1003.
1003.

1003

1003.
1003.
1003.

995,
994.
995.
995.
995.
995.
995.
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