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Executive Summary

This Site Investigation Report has been prepared by IT Corporation (IT) under contract to
Martin Marietta Energy Systems, Inc., (Energy Systems) at the request of the U.S. Air Force
(USAF) Air Combat Command (ACC). This report summarizes activities and findings of the
Site Investigation (SI) performed at The Tonopah Test Range (’ITR), Nellis Air Force Range
(NAFR), located near Tonopah, Nevada.

A Preliminary Assessment (PA) conducted in 1992 by Energy Systems for the NAFR resulted
'in recommendations for an SI of 13 sites at the TTR. Subsequent review of those recommen-
dations with respect to site meteoroiogical and soil conditions suggested that some of the
original recommendations made in the PA may have been overly conservative. Energy
Systems performed a second review in which two of the sites recommended for an SI could
be considered for no further action (INFA). The two sites suggested as possible NFA sites
were: OT-10 (burn pit) and OT-11 (bum pit). NFA recommendations were contingent on the
development of the site conceptual and analytical models that predicted that the sites would

not impact groundwater.

The decision to alter recommendations to NFA for the referenced sites was based on
conceptual models of fhc sites, analytical models, and qualitative risk evaluations. The
conceptual model was composed of site conditions, and accepted hydrogeologic concepts
applied to the site. The EPA’s Multimedia Model and the Hydrologic Evaluation of Landfill
Performance Model were chosen as the analytical models. The qualitative risk assessment
was based on the results of the models and considers the completeneés of paths and probable
receptors.

During the ST field activities a meeting was held at TTR. Representatives were present from
NAFR, Energy Systems, and Nevada Division of Environmental Protection. The subject of
the meeting was the addition of three sites to the SI. As a result of these proceedings,
additional sampling was requested at two new sites (DP-07 and OT-01) and a borrow pit
located adjacent to site LF-09. Analytical data from the borrow pit was combined with LF-09
data and evaluated accordingly.
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1.0 Introduction

This Site Investigation (SI) Report has been prepared by IT Corporation (IT) under contract to
Martin Marietta Energy Systems, Inc., (Energy Systems) at the request of the U.S. Air Force
(USAF) Air Combat Command (ACC). Energy Systems provides this support to the USAF
by contract to the U.s. Department of Energy (DOE) which has an intefagency agreement
with the U.S. Department of Defense (DOD). This report summarizes activities and findings
of the SI performed at The Tonopah Test Range (TTR), Nellis Air Force Range (NAFR),
located at Tonopah, Nevada. '

1.1 Objective
Specific objectives of this SI are as follows:

» Confirm the presence or absence of specific chemical contaminants.

 Identfy the specific chemical compounds detected and their concentrations in
soil.

* Evaluate the chemical migration pathways.
» Evaluate potential receptors of migrating contaminaton.

* Provide data that are adequate for executing one or more of the following:
- Implementing immediate response
- Expediting remedial action
- Initiating a remedial investigation/feasibility study (RI/FS)
- Initating a focused Engineering Evaluation/ Cost Assessment (EE/CA) and/or
' a removal action :
- Generating a Decision Document (DD)/recommending no further action.

1.2 Scope
A Preliminary Assessment (PA) conducted at TTR in 1992 by Energy Systems for the NAFR

resulted in recommendations for an SI at the following sites:

e WP-02: Former lagoon

« SD-03: Storm drainage for maintenance shops
e ST-05: Old fuel tank storage

« SD-08: Storm drainage for maintenance shops
s LF-09: Construction landfill

e SS-12: Fuel wransfer station

KN/1550/WP1550.TXT/01-09-95/D1 1/NE i-1



» FT-13: Fire training pit

» SD-14: Abandoned leachfield

» SD-15: Abandoned leachfield

« SD-16: Abandoned leachfield

+ SD-17: Abandoned leachfield

» OT-01: Shop fluid disposal area

» DP-07: Classified aircraft parts disposal pit.

Before field work began, a readiness review was conducted to insure that all logistics,
equipment administrative actions, and personnel were fully prepared to start the field
investigation. Field work then proceeded as described in this report. Upon completion of the
field work the resultant data was compiled, and a preliminary risk evaluation was performed
by Energy Systems for each of the sites. This SI report documents all field activites,
presents the preliminary risk evaluation, and provides one of four recommendations for each
of the sites:

» Prepare a DD that supports no further acion (NFA) or inidates long-term
monitoring at the sites, if no contaminant is present above preliminary remedia-
tion goals (PRG) or appropriate acton levels (i.e., ARARs).

» Conduct a focused EE/CA and/or removal acton, if limited, localized, and well-
defined contamination is present above appropriate action levels and the prelimi-
nary risk evaluation indicates that there is no imminent threat to human health or
the environment.

» Prepare a DD and initiate preparation of engineering plans and specificatons for
immediate remediation if limited, localized, and well-defined contamination is
present above appropriate action levels and the preliminary risk evaluation
indicates that there is an imminent threat to human health or the environment.

» Proceed to an Rl if contaminaton is found to be present above the appropriate
action levels and the limits of the contamination are not defined, or additional
data are needed to define the full extent of horizontal and vertical contamination.

1.3 Site Background

The TTR is located along the northern boundary of the NAFR as shown in Figure 1-1. The
TTR is located in the Cactus Flat hydrological basin between the Cactus and the Kawich
mountains. The soil is composed of alluvial sediments that are predominantly fine sand, silts,
and gravel. The groundwater varies from 105 feet below the surface in Area 10B to 395 feet
below the surface southeast of Runway 32, which is located approximately 8 miles north.

KIN/1550/WP1550. TXT/01-09-95/D11/NE 1-2







The Area 10A Operations Complex consists of a single runway airfield with associated
support facilities (Figure 1-2). The Area 10B housing complex consists of dormitories, a
cafeteria, recreational facilities, a fire station, and administrative support offices (DOE, USAF,
1988).

In late 1979, the USAF began using the Sandia National Laboratory (SNL) airstrip for testing
and evaluating aircraft. To support this activity, the USAF initiated what was to become a
several hundred-million-dollar development program at TTR. This development began at the
SNL airstrip, which is designated as Area 10A, and expanded to a parcel of land at the TTR
northern boundary, which is designated as Area 10B. Areas 10A and 10B are included within
a 14,500-acre parcel that is referred to as Area 10.

In 1986 and 1987, construction activities continued in both areas. In Area 10A, the apron
was under expansion to accommodate additional hangar bays, and construction of a munitions
storage facility was underway. In Area 10B, additional dormitories were being constructed to
increase the available rooms. The improvements were funded through 1989. The total work
force for this program consisted of approximately 3,500 employees (DOE, USAF, and

contractors).

Presently, there are approximately 250 military and civilian workers at TTR. In June 1992, a
PA report for both the north and south ranges of NAFR was submitted to the USAF Tactical
Air Command. The purpose of the PA was to identify and evaluate suspected problems
associated with past waste handling procedures, disposal sites, and spill sites on the NAFR
property. The PA report recognized 13 sites at TTR as potential candidates for this SI. All
13 sites are within area 10A of the TTR. Upon further investigation and consultation with
Nevada Division of Environmental Protection (NDEP), it was concluded that this SI would be
performed for 11 of the sites identified in the PA. However, during the field investigations,
NDEP requested that samples be collected from three additional areas not included in the
initial scope of this SI. The individual sites to be considered during this SI are described in
Section 3.4 of this report.

1.4 Environmental Setting

1.4.1 Meteorology

Meteorological records have been kept at several stations in and around the NAFR. The
information available from the Rase for TTR covers a period from 1942 through 1991.
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1.4.2.2 Groundwater
While surface drainage patterns are quite evident on the TTR, subsurface drainage patterns
remain poorly understood.

Groundwater in the North Range and approximately the western part of the NTS belongs to
the Alkali Flat/Furnace Creek flow system. ‘Water in this system moves, in part, southward
toward the Amargosa Desert Valley and, in part, flows southwestward to Oasis Valley near
Beatty, Nevada. |

The water recharging the TTR ultimately flows toward the southwest in the regional ground-
water systems. The flow system extends from the water table to a depth at which the
hydraulic conductivity of the rock is extremely small. This depth may be in excess of 4900
feet. In the South Range, the water table occurs generally in alluvium and volcanic rock
above the regional carbonate saturated zone. The flow in the shallower parts of the ground-
water body is generally toward the major valleys, where it deflects downward to join the
regional drainage in the carbonate saturated zone to the southwest. In the Alkali Flat/Fumace
Creek system, however, there is no deep underlying saturated zone similar to the carbonate
zone. The strata beneath the mesas consist of a complex series of interbedded volcanic rock.
Much of the water within this basin is laterally moving underflow from recharge regions to
the north through interconnected zones of high hydraulic conductivity. Flow in both regional
groundwater systems occurs mainly through fractures in the massive carbonate and volcanic
rock.

The groundwater flows generally towards the southwest. Generally, the groundwater
elevation will deepen with distance from the mountains to the centers of the valleys. Depths
to groundwater can vary from a few feet in shallow alluvial fill over bedrock in canyons, to
dozens of feet in the alluvial fan deposits on the sides of the mountains, up to several
hundred feet or more in the valley centers.

The greatest opportunity for groundwater recharge is in areas of permeable surface materials
during periods when precipitation is in excess of evapotransporation. Generally, the amount
of recharge to the groundwater beneath the TTR is limited because of the low or negative

amounts of net precipitation (precipitation minus evaporation).
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1.4.3 Geology

1.4.3.1 Geomorphology

Geomorphology of the TTR and vicinity is typical of the Basin and Range physiographic
province, with long north-trending mountain ranges separated by closed, alluvium-covered
valleys, or basins. Within the TTR Study Area, the controlling landfarms are Cactus Range
and Cactus Flat. Elevations on the TTR range from 5,334 feet above sea level on the valley

floor to 7,482 feet above sea level at Cactus Peak.

Streams within the TTR are intermittent and end in the clo.sed basin of Cactus Flat. In the
semi-arid climate of the TTR, rainfall events are infrequent, with the overland flow channel-

ized by the intermittent streams into ephemeral lakes, or playas.

1.4.3.2 Geologic History

The geology beneath the TTR is characterized by Tertiary-age extrusive and intrusive igneous
rocks. Typical upland material comprising the Cactus Range is composed of rhyolites and
porphyritic rhyolite; phaneritic and aphanitic granodiorité and rhyodacite; welded and
nonwelded ash-flow tuffs; interbedded lacustrine sedimentary rocks and bedded tuffs; and
basalt flows and lava flows of intermediate composition. Cactus Flat is composed of thick
(greater than 700 feet [Ekren et al. 1971]) alluvium and colluvium material eroded from the
adjacent highlands.

Structural features found on the TTR are dominated by steeply dipping, faulted sedimentary
and igneous rocks in the higher elevations. The Cactus Range originated with the eruption of
the tuffs of Antelope Springs, followed by eruption of the White Blotch Spring tuffs. Each
extrusive event was followed by cauldron subsidence, or collapse of large segments of
country rock into an intruding magma. The last major structural event was a prolonged
period of intrusive activity characterized by intruding rhyodacite, rhyolite, and granite
porphyry sills, stocks, and dikes (Comwall, 1972). '

The steeply dipping strata of the Cactus Range are cut by strike-slip and low-angle faults.
Regionally, faulting trends northwest, east, and northeast, but local fault patierns are random
mosaic patterns associated with cauldron subsidence. These structural features have been
associated with both regional tectonism and volcanotectonic events.
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1.4.3.3 Soils
No comprehensive soil survey has been conducted at TTR. However, the soils are typical of

arid desert regions and can generally be classified into three categories (Bureau of Land
Management [BLM], 1980).

Alluvial Soil Impediments. Soils in this category are shallow alluvial sediments, usually
less than 1,000 feet to bedrock. This area may include some quaternary basalt flows.
Consisting of coalescing alluvial fans, this area is located between the deeper bottom land
soils and the foothills. Slope usually ranges from 4 to 15 percent. The soils are typically
shallow or moderately deep to hardpans. Root zone texture ranges from fine to coarse.
Gravel, usually present in quantity, occurs in places as desert pavement. The soil surface will
increase in stone quantity upslope. Generally, these soils have many limitations for communi-
ty development facilities and/or sanitation. They provide only a fair wildlife habitat and are
typically unsuitable for irrigated agriculture (BLM, 1980).

Dry Lake Beds and Valley Floors. Soils in this category are deep alluvial sediments that
are generally more than 1,000 feet thick. This thickness includes dry lakes and some minor
interbedded tuffs and gravel. These soils are typically below 4,500 feet in elevation. The
lowest position that this soil occupies within a basin is a barren, dry lake bed. Lake margins
are typically dunes of sand or clayey material. The area is relatively flat except for dune
slopes. Nearly level floodplains may enter at lake bed boundaries, where slopes increase
from 2 to 8 percent. Soil texture ranges from medium to moderately coarse; gravel content
ranges from none to very gravelly conditions. This soil unit contains the deepest soils of the
Range. The soils range up to 5 feet in depth at the lowest position and are moderately deep
in the periphery. Generally, these soils have the fewest limitations for sanitation or develop-
ment faciliies. They provide the poorest wildlife habitat in the state. The soils of this area
are most subject to flooding and to wind and water erosion (BLM, 1980).

Mountains and Hills. This category, divided into three subgroups, is in mountainous areas
of the TTR, where slope may range from 10 or 15 percent to as much as 50 percent. The
soils range from moderately to highly erodible. Generally, the soils provide fair to good
wildlife habitat. Severe limitation for sanitation or development facilities exists as a result of
slope, depth, and rockiness (BLM, 1980).
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1.4.3.4 Site-Specific Geology

Bedrock was not encountered during this SI and is not described in this section. The
unconsolidated deposits encountered in the 33 borings advanced during this investigation were
described and characterized by the IT geologist on site (Appendix B) and are discussed in
detail in the following section. Methods used to drill, sample, and describe the soils are
described in Section 2.3 of this report.

The investigated area at TTR is located along the distal reaches of coalescing semi-arid
alluvial fans extending from the Cactus Range, which is located approximately 10 miles west.
Identifiable clasts found in samples collected from these alluvial fan deposits include dacite
and porphyritic diorite, both characteristic of this portion of the Basin and Range geologic

province.

Characteristically, the overburden encountered during the drilling investigation is described as
fine-to medium-grained dense brown sand, sub-rounded, often with an appreciable amount of
gravel and/or silt. Caliche (calcium carbonate precipitate) was encountered on clasts and
occasionally in the matrix of several samples collected from various depths, up to 60 feet,
indicating that the depositional environment of the entire overburden sequence encountered
was subaerial and semi-arid, as it remains today. The spatial orientation of variations in
texture and grading of soils have little or no correlation between individual boreholes and
between specific sites under investigation. This is characteristic of alluvial fan environments
in semi-arid regions, where random spatial and temporal variations in depositional environ-
ments create stratigraphic sequences that are discontinuous and thus difficult to correlate.

Overburden samples were characteristically moist to very moist, reflecting the attenuation of
gravity drainage through the sands by tension forces augmented by small percentages of clay
and silt in the matrix. However, saturated conditions were encountered in borings 1026 and
1007. Boring 1026 exhibited saturation at the fill/native material interface, while boring 1007
was saturated at a depth of 20 feet. The latter boring was not continued beyond this depth.
This evidence suggests that several small discontinuous, perched lenses of groundwater may
exist above the regional water table in this area.
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1007. Boring 1026 exhibited saturation at the fill/native material interface, while boring 1007
was saturated at a depth of 20 feet. The latter boring was not continued beyond this depth.

This evidence suggests that several small discontinuous, perched lenses of groundwater may

exist above the regional water table in this area.
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2.0 Summary of Field Investigation

IT conducted field investigations at TTR Area 10A from November 15 through December 17,
1993. The first field investigations were conducted from November 15, 1993 through

- November 22,1993. This phase of work consisted of a three-part geophysical survey of site
LF-09. Geophysical teéhm'qucé employed included electromagnetic induction (EM), magnet-
ics, and ground penetrating radar (GPR). Magnetic and EM data collected at site LF-09
indicated the landfill trenches extended past those areas shown in historical areal photographs;
therefore, the geophysics grid was enlarged from the originally planned area to completely

“encompass the geophysical anomalies representing the trenches. From November 23 through
December 17, 1993, boring locations were finalized and surface/subsurface investigations
were performed at 13 sites and four background locations. Surface soil was collected at the
top interval of each boring and at four predetermined locations in and around the landfill area.

During the SI field activities, a meeting was held at TTR. Representatives were present from
NAFR, Energy Systems, and NDEP. The subject of the meeting was the addition of three
sites to the SI. As a result of these proceedings, additional investigations were requested “at
two new sites (DP-07 and OT-01) and a borrow pit located adjacent to site LF-09. Geophys-
ics was utilized to determine boring placement at site DP-07. Samples were collected from
one boring advanced to 10 feet at site OT-01, one boring advanced to 20 feet at site DP-07,
and two surface locations in the borrow pit.

Originally plans called for collection of surface water samples at two of the sites that had
reportedly held standing water; however, no standing water was present at either site during
these investigations.

2.1 Geophysics Investigation

The first of three geophysical surveys at TTR was conducted in the area of the former
construction landfill (LF-09) to delineate the boundaries of several landfill trenches identified
from historical aerial photographs of the site. The results of the investigation were used to
aid in the placement of several soil borings adjacent to the trenches. Geophysical methods
used to conduct the investigation included EM, magnetics, and GPR. A detailed discussion of
the geophysical investigation, including theory of operation of the instruments, field proce-
dures, data processing, and the interpreted results of the investigation are presented as
Appendix A.
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Magnetic and EM data collected from the inidal LF-09 survey area showed the landfill
trenches extended beyond the survey grid; therefore, the geophysical survey area was
expanded 200 feet east and 100 feet west to include the geophysical anomalies representing
the trenches. Following EM and magnetic data acquisition, GPR was used to further resolve
the spatial and depth characteristics of the landfill trenches.

The second geophysical survey was conducted at the DP-07 area of TTR. Magnetic and EM
methods were used to determine the location of a burial pit thought to contain classified
aircraft parts. The initial investigation to locate the pit was conducted over a 150- by 300-
foot area designated as DP-07-S. Interpretation of the geophysical contour maps indicated the
presence of an east-west trending pipeline crossing the site and anomalies caused by surface
metallic objects both on and off site, but no indication of the classified aircraft parts burial

pit.

Additional discussions with base personnel yielded information regarding a second possible
location for the classified aircraft parts burial pit approximately 400- to 500-feet north of the
initial DP-07 survey area. Magnetic and EM surveys were conducted in a 160 by 200-foot
area (DP-07-N); the results showed a large anomaly caused by metallic objects or debris at
depth thought to be caused by the burial pit. Based on the geophysical results, a borehole
location was accurately staked by the geophysics crew and later drilled as part of the subsur-
face investigation at the site. Both DP-07 geophysical surveys are described in detail in
Appendix A. ' |

2.2 Surface Soil Sampling

Surface soil was collected from O to 6 inches at the top of each soil boring and analyzed for
the same analytical parameters as subsurface samples from the same boring. All duplicate
and lab quality assurance/quality control (QA/QC) samples were collected from the surface
interval as well. Surface samples collected in the landfill area were resampled for volanle
organic compound (VOC) analyses due to a nonconformance encountered with sample

preservation temperature caused by unanticipated delays during sample shipment.
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2.3 Land Survey
Surveying services for field investigations at TTR were performed by RAYTHEON Services

of Nevada under subcontract to Energy Systems. Boring locations and grid coordinates were
established prior to subsurface investigations using the following procedures:

» The Total Station Distance Meter (TSDM) was positioned over an established
control point with known Nevada State Plane Coordinates.

» An adjacent known control point was sighted. A known horizontal angle and
distance were then turned and measured to the requested location. The point
was then marked with a wooden stake or flagged nail, depending on surface
conditions.

« Finally the TSDM was positioned over the surveyed point and the control point
was back-sighted to create a check angle which is compared to the field comput-
ed angle. If angular error was noted, this procedure was repeated until the work
point was established.

State planer coordinates for all boring locations and geophysics grids are shown in Table 2-1.
2.4 Soil Borings

2.4.1 Drilling Method

Drilling was performed by Spectrum Drilling of Long Beach, California, under subcontract
and under the direct supervision of an IT geologist. The borings were drilled using a CME-
75 and CME-45 drilling rig. The soil borings were advanced using a 6.5-inch outside
diameter (OD) hollow-stem auger. Drilling and sampling equipment were decontaminated
between each bore hole in accordance with procedures presented in Section 2.7.2.

Each drilling location was reviewed and cleared by the installation civil engineer prior to
drilling. All proposed soil borings were advanced to depths ranging from 5 to 50 feet each
by using the hollow-stem auger method in accordance with American Society for Testing and
Materials (ASTM) D-1452-80. To prevent cuttings from entering the lead auger, a center bit
assembly was used with the hollow-stem augers. Where asphalt, concrete, or gravel riprap
impeded the progress of the sampler, the appropriate surface cuting methods were employed
to adequately breech the soil contact. Total depths for borings at each site are provided in
Table 2-2.
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Table 2-1

Tonopah Test Range, Site Investigation
Sample and Grid Coordinates
Tonopah, Nevada

(Page 1 of 2)

Location Site North East

1000 LF-09 1111138.419 471513.155
1001 LF-09 1111238.654 471711.908
1002 LF-09 1111404.139 471586.839
1003 LF-09 1111005.211 471863.564
1004 LF-09 1111351.930 471888.482
1005 SD-03 1109005.000 470150.000
1006 SD-03 1109028.000 470168.000
1007 SD-08 1108472.000 470412.000
1008 SD-08 1108499.000 470432.000
1009 ST-05 1105599.298 470603.449
1012 © WP-02 1110032.000 471831.000
1013 WP-02 1110103.000 471851.000
1014 WP-02 1110235.000 471894.000
1015 SD-17 1106064.000 471089.000
1016 SD-17 1106034.000 470960.000
1018A FT-13 1111437.000 468338.000
1019 SD-15 1109141.000 469934.000
1020 SD-15 1109238.000 469873.000
1021 SD-14 1109966.000 469562.000
1022 SD-14 1110066.000 469503.000
1023 SD-16 1106674.000 470767.000
1024 SD-16 1106721.000 470864.000
1025 Ss-12 1106416.000 470995.000
1026 $S-12 1106453.000 470899.000
1027 LF-09 1110923.393 472153.054
1028 LF-09 1110908.695 472227.786
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Table 2-1

- (Page 2 of 2)

Location Site North East
1029 LF-09 1111086.544 472117.897
BG-1 Background 1104052.283 472573.917
BG-2 Background 1106566.785 472781.749
BG-3 Background 1105351.405 467952.153
BG-4 Background 1104279.229 468415.877
SS-01 LF-09 1111572.975 471490.884
SS8-02 LF-09 1111299.970 471999.912
SS-03 LF-09 1110863.515 471328.341
SS-04 LF-09 1110679.886 471 627.1 87
1040 OT-01 1105880.772 471616.965
1041 bP-07 1109643.052 469684.330
Landfill Grid

NW Cor. 1111688.021 471400.261
SW Cor. 1111033.170 471152.741
SE Cor. 1110715.036 471994.552
DP-07 Grid

SW Cor. 1108993.439 469871.567
SE Cor. 1109049.201 470010.716
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2.4.2 Geologic Logging
Soil samples from soil borings were logged using the visual classification of soils form

(Appendix B) according to the Unified Soil Classification System (USCS), and ASTM D-
2487-85 using the Visual-Manual Procedure detailed in ASTM D-2488-84. Actual soil
properties were logged from drill cuttings and from split-spoon sampling sleeves retrieved for
soil descriptive purposes. The information recorded on the geologic log (Visual Classifi-
cations of Soils Sheet) also included boring identification, name of driller, name of geologist,
method of drilling, auger size, sampling and sampling depths, Standard Penetration Test
blows, photoionization detector (PID) or flame ionization detector readings, hole location, and

elevation.

2.4.3 Sample Collection Methods

All soil samples from soil borings were collected using a 2-inch-diameter California modified
split-spoon sampler (18 inches long) in accordance with procedures specified in DOE/HWP-
100 and by ASTM D-1586-84 and logged by a qualified geologist. The split-spoon sample
method was used to provide a discrete relatively undisturbed sample for chemical analysis.
To collect sufficient sample volume, two 18-inch split-spoon samples were driven to complete
one sample; a sample interval was 3 feet. Both stainless steel and lexan sampling sleeves
were used to retrieve and collect samples in the split-spoon samplers. The sleeve configura-
tion was stainless steel-lexan-stainless steel within the first split-spoon sampler. The second
split-spoon sampler contained only stainless steel liners. Upon extraction from the borehole,
each split-spoon sampler was placed on clear plastic sheeting in a horizontal position for
sample removal. The plastic contained any debris resulting from the removal of sample
sleeves from the split spoon. The plastic was changed between each sample to avoid cross-
contamination of samples. The debris was placed in on-site waste drums with the drill
cuttings.

Soil material retrieved in a split-spoon sampler was left in the sampling sleeve, the sleeves to
be submitted for analysis were sealed with Teflon™" sheeting immediately upon removal from
the sampler and capped with plastic end caps. The sleeves were labeled for a particular suite
of analyses according to the order in which it was filled. Generally, the order of selection for
analysis of soil samples retrieved by split-spoon sampler:
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First 18-inch split-spoon sampler:

* Six-inch stainless steel - semivolatile organic compounds (SVOC)/Pesticides/-

polychlorinated biphenyls (PCB)/total petroleum hydrocarbons (TPH) (high
boilers)

+ Six-inch lexan - metals
+ Six-inch stainless steel - soil description

" Second 18-inch split-spoon sampler:

» Six-inch stainless steel - VOCs/TPH (low boilers)
+ Six-inch stainless steel - soil description
+ Six-inch stainless steel - soil description.

After proper identification, the sleeves were placed in sealable plastic bags and packaged in a
cooler and maintained at 4°C for shipment to the IT Analytical Services (ITAS) laboratory in
Knoxville, Tennessee.

During soil boring activities, an HNu was used for continuous monitoring of organic vapors
emanating both from the boreholes and from the soil samples. The results of this monitoring
were used to insure personnel safety and to field screen soils for organic .contamination to
help select samples for laboratory analysis. HNu readings for individual soil samples were
documented on the visual classification of soils forms.

Unless obvious visual contamination was observed, refusal occurred, or HNu readings were
high, samples were collected in accordance with predetermined depths outlined in the Field
Sampling Plan (FSP) and shown in Table 2-2.

2.4.4 Disposal of Drill Cuttings
Soil samples from the borings were collected and analyzed for the parameters listed in Table

2-2. The drillcuttings from each boring were placed in (29) 55-gallon drums, such that the
cuttings from one boring were not mixed with the cuttings from another boring. The drums
were labeled with the associated boring number. The analytical results of the soil boring
samples are summarized in the tables found in Section 3.3 of this report.

The appropriate disposition of the drummed cuttings was determined by the steps shown on
the "Investigative Derived Waste (IDW) Disposal Flowchart,"” shown as Figure 2-1, and as
described below. The analytical results were first subjected to data validation and then
compared to background in order to determine the chemicals of potential concemn (COPC).
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Figure 2-1. Investigative Derived Waste (IDW) Disposal Flowchart
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The COPCs were then compared to Region IX risk based PRGs to eliminate those chemicals
that are present at levels below concern. The PRGs were based on an industrial worker
scenario. If a chemical did not have toxicity data, PRGs were not established and a default
standard was selected in accordance with the NDEP "Contaminated Soil and Groundwater
Remediation Policy," June 25, 1992, Section A.4.iii.

These comparisons indicated that 5 drums 1004, 1007, 1008, 1013, and 1014 exceeded the
State action limit of 100 parts per million TPH. On July 12 1994 a secondary screening test
was performed on the effected drums. The test method employed was an on-site immuno
assay test designed to detect concentrations of TPH in excess of 10 and 100 ppm. The results
of the secondary tests indicated two of the drums, 1008 and 1014, maintained elevated levels
of TPH in excess of 100 ppm. These two drums were disposed of in a designated roll-away
bin at the Cornet Clean area located near the TTR O&M compound. The remainder of the
drums were disposed of on-site in the active landfill.

2.4.5 Abandonment of Boreholes

Upon completion, all borings were abandoned by back-filling with a cement/bentonite
mixture. A grout mixture was used consisting of 95 pounds of Type II Portland cement to 5
pounds of powered bentonite and 6 gallons of water. After 24 hours, additional grout was
added, if required, to return the boring to the surface. Boring locations in parking lots and
roadways were resealed with concrete to their original depth.

2.5 Background Soil Samples

Four borings were drilled to depths of 5 feet each. A discussion of sample location and
analytical results for background samples is included in Section 3.2 of this document.
Background borings were used to aid in determining background levels of contaminants in the
area surrounding the sites. Two samples were collected from each of the four borings, one
from the surface, and one from the bottom, for a total of eight samples. The samples were
analyzed for TPH, VOCs, SVOCs, pesticides/PCBs, and metals. The liner configuration for
the background samples was stainless steel-lexan-stainless steel within the first split-spoon
sampler. The second split-spoon sampler contained only stainless steel liners. The sleeves
were capped with Teflon' sheeting and plastic end caps. Generally, the handling and order
of selection for analysis of background samples was the same as that of other environmental
samples.
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2.6 Variances and Nonconformances

Minor variances that altered the field procedures slightly were approved by the IT and Energy
Systems project managers. These changes were implemented to increase efficiency and or to
adjust for conditions encountered in the field without affecting either the quality of work
being performed or impacting the goals of the field investigation. These changes are

summarized below.

« The work plans called for a nonphosphate detergent to be used during decon-
tamination procedures; however, the only detergent available was ALCONOX,
which contains some phosphates. ALCONOX is a standard detergent normally
used in decontamination activities, so it was agreed upon by IT and Energy
Systems project management to proceed with the decontamination using the
ALCONOX detergent.

« Due to a shipping error, Ethanol was used in place of Methanol during the
decontamination procedures. Ethanol, which is often used in place of methanol
during decontamination, was considered an acceptable substitute because of its
similar chemical characteristics.

 Initially four original samples were planed for site FT-13, but due to poor
recovery, only three sample were collected.

» Due to unanticipated delays during sample shipment, some surface soil samples
arrived at the laboratory at temperatures a few degrees above that considered
acceptable under Contract Laboratory Program (CLP) protocol. Consequently,
surface soil samples from the landfill were resampled for VOC analyses.

» The work plan specified that a tremie pipe be used during borehole abandon-
ment; however, considering the relatively shallow depth of most borings, it was
agreed upon by the deputy project manager (DPM) and field geologist that a
tremie pipe was not necessary to properly abandon the borings.

 The work plan called for the geophysics grid in the landfill to cover a 500- by
600-foot area. After the initial data reduction, it was determined that the geo-
physics grid needed to be expanded 200 feet to the east and 100 feet to the west
to completely encompass the subsurface features detected during the survey.

» Due to the volume of grout used for each boring, it was decided that a mud

balance, as outlined in the project plans, was not necessary for monitoring grout
consistency.
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2.7 Quality Assurance Procedures
2.7.1 Laboratory Quality Assurance Procedures

Volatile Organic Compounds. Samples analyzed for VOCs were analyzed according to
current U.S. Environmental Protection Agency (EPA) CLP protocol for water and soils. An
initial calibration curve was prepared using a mixture of standards at five different concentra-
tions and a mixture of three internal standards. Each gas chromatograph/mass spectrometer
(GC/MS) tune was verified every 12 hours to confirm that its performance on bromofluorobe-
nzene met the applicable EPA criteria. The continuous calibration was also verified prior to
sample analysis by reanalysis of the midrange standard.

All standards, method blanks, and samples for VOCs were spiked before analysis with
surrogate standards as specified in EPA procedures. Surrogate standards are defined as
nonpriority pollutant compounds used to monitor the percent recovery efficiencies of the
analytical procedures on a sample-by-sample basis.

At least one method blank was purged and analyzed for VOCs every 12 hours. Volatile
organics and analysis requires a method blank consisting of 5 milliliters of organic free water
spiked with the appropriate surrogate standards. Results of the method blank analysis were
maintained with the corresponding sample analyses.

Total Petroleum Hydrocarbons. Samples analyzed for TPHs were analyzed according to
current U.S. Environmental Protection Agency (EPA) Modified 8015 protocol for water and
soils. An initial calibration curve was prepared using a mixture of standards at five different
concentrations and a mixture of three internal standards. Each gas chromatograph (GC) tune
was verified every 12 hours to confirm that its performance on bromofluorobenzene met the
applicable EPA criteria. The continuous calibration was also verified prior to sample analysis
by reanalysis of the midrange standard.

All standards, method blanks, and samples for TPHs were spiked before analysis with
surrogate standards as specified in EPA procedures. Surrogate standards are defined as
nonpriority pollutant compounds used to monitor the percent recovery efficiencies of the

analytical procedures on a sample-by-sample basis.
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At least one method blank was purged and analyzed for TPHs every 12 hours. Volatile
organics and analysis requires a method blank consisting of 5 milliliters of organic free water
spiked with the appropriate surrogate standards. Results of the method blank analysis were

maintained with the corresponding sample analyses.

Semivolatile Organic Compounds. Samples for analyzed SVOCs were also analyzed
according to current EPA CLP protocol for water and soils. An initial calibration curve was
prepared using a mixture of standards at five different concentrations and a mixture of six
internal standards. Each GC/MS tune was verified every 12 hours to confirm that its
performance on decafluorotriphenylphosphine (DFTPP) met the applicable EPA criteria. The
continuous calibration was also verified prior to sample analysis by reanalysis of the midrange

standard.

All standards, method blanks, and samples for SVOC analysis were spiked before analysis
with surrogate standards as specified in EPA procedures. Samples exhibiting surrogate
standard responses outside the established control limits were reanalyzed.

At least one method blank for every 20 samples was extracted and analyzed for base/neutral
and acid extractable compounds. Extractable organics analysis requires a method blank
consisting of 1 liter of organic free water spiked with the appropriate surrogate standards.
Results of the method blank analysis were maintained with the corresponding sample

analyses.

Pesticides/PCBs. Samples for pesticides/PCBs were analyzed according to SOW OLMO-
1.8 for waters and soils using electron capture detectors and HPS890 instrumentation. Inijtial
calibration followed the procedure outlined in the SOW with three different concentration
levels for the single component pesticides and PCBs and one concentration level for the
multipeak pesticides and PCBs. The calibration was verified at least every 12 hours. When
measurements exceeded control limits specified in OCMO01.8, the sequence was stopped and
corrective actions initiated. All QC samples were spiked at the levels specified in the SOW
1o monitor accuracy and precision.

Metals. Samples for metals analysis were analyzed according to SOW ILM3.0 for waters
and soils using an Inductively Coupled Plasma (ICP) P.E. graphite fumnace and 2 Buck 400
for manual Cold Vapor Atomic Absorption analyses. Except for the ICP analysis, an initial
calibration curve was prepared using a mixture of standards at five different concentrations
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(not including the blank). Each instrument was calibrated daily (once every 24 hours) or each
time the instrument was setup. The calibration was verified every 2 hours or at a frequency
of 10 percent, whichever came first. When measurements exceeded the control limits
specified in ILM3.0, the analysis was terminated; the instrument was recalibrated and the
calibration was reverified.

All predigest spikes were prepped with standards at levels specified in EPA procedures to
monitor accuracy and precision. One method blank and Laboratory Control Sample (LCS)
were prepared for each sample batch or per 20 samples to monitor both the digestion and the
analysis of the metals on a per batch basis.

2.7.2 Field Sampling Quality Assurance Procedures

A detailed FSP for TTR was prepared to document the scope and rationale of exploration and
the sampling activities at each of the sites. The TTR FSP is presented as a stand-alone
document and is contained as Volume U of the Work Plan.

Sampling methods employed preserved the integrity of material parameters. All samples.
obtained during field sampling were representative of the sample location and free of
contaminants from sources other than the immediate environment being sampled. The
equipment and the techniques employed to obtain representative samples were in accordance
with approved IT procedures. Rationale for each site-specific sampling program is presented
in Chapter 2.0 of the FSP.

Prevention of Cross Contamination/Decontamination of Equipment. Before enter-
ing the site, the drill rig was steam-cleaned to remove any surface oil, grease, or other
material that had the potential for contaminating the site. Drilling equipment that was in
contact with the soil was decontaminated before use and between each borehole. Sampling
equipment was decontaminated before use and between each sample. Each decontaminaton
activity was recorded on the Field Activity Daily Log (FADL).

Decontamination Procedures. The drill rig and all drilling equipment that came in
contact with the interior of a borehole but was not used for sampling was thoroughly steam-

cleaned.
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Decontamination of all equipment used for soil sampling depended on the analyses to be
performed. The procedures used were as follows:

« Inorganic sampling - Wash and scrub with laboratory-grade detergent. Rinse
with tap water. Rinse with dejonized water. Air dry. Protect from fugitive dust
by wrapping with plastic sheeting.

 Organic sampling - Wash and scrub with detergent. Rinse with tap water.
Rinse with deionized water. Rinse with methanol or ethanol (pesticide grade),
rinse with deionized water, air dry, and wrap in aluminum foil.

Table 2-3 lists the sample containers, preservative, and appropriate holding times for each

analytical methods.

Original and Field QA/QC Sample Collection. Original samples are indicative of site
conditions at a particular place and time. QA samples are indicative of the field or laboratory
conditions that may affect original sample results. Both kinds of samples were taken to
support the site characterization and the analytical data.

Original soil samples were collected in the surface and subsurface strata. Six kinds of project
QA samples were collected with the following frequencies: duplicates (10 percent), matrix
spikes (5 percent), matrix spike duplicates (5 percent), source blanks (each sampling event),
equipment rinsates (every other day), and trip blanks (everyday).

Original Samples. Soil samples were collected from both the surface and subsurface strata
at each of the sites and background locations. The number of samples collected at each site
and the analytical methods performed are presented in Table 2-2.

Sampling methods for background and soil samples were as follows:

Soil Samples. All soil samples from soil borings were collected using a 2-inch inside
diameter (ID) California modified split-spoon sampler (18 inches long) in accordance with
procedures specified in DOE/HWP-100 and by ASTM D-1586-84 and logged by the IT site
geologist in accordance with ASTM D-2487-85 using the USCS (Appendix A of the FSP). In
order to collect sufficient sample volume, two 18-inch split-spoon samplers were driven to
complete one sample. Data collected during this procedure was used to measure the
resistance of the soil to the penetration of the sampler. The split spoon sample method was
used to provide a relatively undisturbed sample. Stainless steel and lexan sampling sleeves
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were used to retrieve and collect samples by the split-spoon samplers. The sleeve configura-
tion was stainless steel, lexan-stainless steel within the first split-spoon sampler; the second
sampler contained only stainless steel sleeves. Upon extraction from the borehole, the split-
spoon samplers were placed on Visqueen in a horizontal position for sample removal. The
plastic sheeting contained any debris resulting from sample extraction from the sampler. The
plastic sheeting was changed between each sample to avoid cross-contamination of samples.

Samples retrieved by a split-spoon sampler were left in the sampling sleeve. The sleeves to
be submitted for analysis were sealed with Teflon" sheeting immediately upon removal from
the sampler and capped with plastic end caps. The plastic caps were secured to the sample
rings and the rings placed in ziplock plastic bags. After proper identification, the sleeves
were packaged in a cooler and cooled to 4°C to await shipment to the ITAS laboratory.

Soil samples were taken at depths that would define potential constituents of concern at (1)
the surface or near surface, (2) the vertical extent of a boring, and (3) an intermediate depth
within a boring as described in Section 3.4 of the Work Plan and Section 2.1 of the FSP.

All core and cuttings collected from each soil boring not submitted to the laboratory for
chemical analysis were screened with an HNu and geologically logged in accordance with
procedures specified in the FSP.

Surface Water Samples. There was no surface water present at specified sites.

Surface Soil Samples. Surface soil samples were collected in accordance with the
requirements in DOE/HWP-100, with a precleaned hand auger. The surface soil samples
were collected at the top of each borehole and at four predetermined locations in the landfill.
Samples were properly preserved, labeled, placed in a cooler, and cooled to 4°C to await
shipment to the analytical laboratory.

Duplicates. Due to the number of analyses requested, additional samples were needed to
perform duplicate analyses. Duplicate soil samples were obtained by collecting two sets of
adjacent samples with the California modified split spoon. Sample collection was in
accordance with Section 4.2.2.3 of the FSP. Duplicates were analyzed for the same parameter
as the original samples. Duplicates were collected at a frequency of 10 percent of original
samples by matrix by site.
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Matrix Spike. Samples on which matrix spikes were performed were identified by the DPM
to the laboratory. Matrix spikes/matrix spike duplicates were performed on 5 percent of the
original samples by matrix by site.

Blanks. Blank samples (equipment rinsates, source blanks, and trip blanks) were collected
to determine if any cross-contamination of samples occurred during collection and shipment
to the laboratory. Blanks were collected in accordance with HAZWRAP level C requirements
at a rate of approximately 10% of the original samples as outlined in the TTR SI Work Plans
dated November of 1993. A source blank (deionized and potable water) was taken for each
sampling event. A sampling event for this project is described as a time period not to exceed
10 days during which sampling occurs and during which sampling personnel do not leave the
site for more than 24 hours. In general equipment rinsates were collected taken every other
day and analyzed for the same parameters as associated original samples. One trip blank
accompanied each cooler. Source blanks were analyzed for the same suite of analysis as for
the samples for the site while trip blanks were analyzed for VOCs only.

Sample Identification. Sample numbers had four digits numbered consecutively, starting
with 3000 for soil samples, 5000 for QC samples, and 7000 for samples collected from the
two add-on sites, OT-01 and DP-07. Sample type is distinguished by a two letter suffix at
the end of the four digit number. Sample types used for these investigations are as follows:
OR = Original Sample, DP = Duplicate Sample, RS = Resample, MS = Matrix Spike, MD =
Matrix Spike Duplicate. QC samples were distinguished from original samples and each
other on the SCL, and in the description section of the Analysis Request and Chain of Custo-
dy (AR/COC) Record. Sample locations were documented on these same forms as well.

2.7.3 Data Management Quality Assurance Procedures

The database management system used to support the NAFR project involved importing and
maintaining data recorded during field activities and data analyzed at the laboratory. Sample
data were centralized from several field forms including sample collection logs, FADLs, and
AR/COC forms. The on-site database capabilities allowed a means for rapid retrieval of
sample collection data and the generation of daily status reports by the field operations
coordinator.

The software used for the database management system was an ORACLE-based sample
management application. This application provided a user-friendly, efficient method for
entering, retrieving and printing project data. The hardware platforms used were the
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VAX/VMS operating systems and Disk Operating Systems (DOS). The VAX system is a
node on IT’s local area network (LAN) and the DOS system is a work station on IT’s LAN.
Using the VAX/VMS and DOS ORACLE systems provided multiuser data entry as well as
flexible report generation.

The following paragraphs outline some of the steps used to insure data integrity during the
NAFR data management effort. The objective was to verify data accuracy and to identify any
problems due to incomplete data.

The database administrator (DBA) generated a distinct listing of field sample numbers from
the on-site database and forwarded it to the data coordinator. Included with this listing is the
command script used to pull the data. The data coordinator then verified the report against
the Sample Collection Logs for completeness. Once all sample numbers were accounted for,
the report generated by the DBA was marked with a highlighter and initialed by the data
coordinator to indicate completeness. Next, the DBA generated a report comparing the
sample numbers from the database maintained in the field to sample numbers in the analytical
data base supplied by the lab. Once all sample numbers were accounted for in both data_sets
a report was run from the analytical database listing sample numbers and associated parame-
ters. This report was compared against the RFA/COC forms until all parameters were
accounted for. At this point, the data set was considered to be complete. Finally, a spot
check comparison of the results in the analytical database against the laboratory data sheets
was performed during the review of data validation changes. These final two checks
confirmed the accuracy of the analytical data set.

2.7.4 Data Validation Procedures

Data validation is an independent check on laboratory performance and is intended to assure
that quality of reported data meets the needs identified in the Quality Assurance Project Plan
(QAPP). The first major part of validation involves the checking of data for any possible
errors resulting from transcription of tabulated results, misidentification, or miscalculation of
data. This validation is largely a mechanical process or a form of proofreading. Like
proofreading, the data must be carefully checked, piece by piece, before it can be stated with
confidence that the entire data package is 100 percent free of transcription and calculation
eITors.
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The second major part of validation involves comparing the data against established criteria
for acceptable performance. The data used in this report was validated according to the
guidelines provided in DOE/HWP-65 Revision 1, Section 6.2 (July 1990).

2.7.4.1 Definition Uses

The EPA defines "data validation" as a systematic process that consists of data editing,
screening, checking, auditing, verifying, certifying, and reviewing (the review compares data
to established criteria to ensure that data are adequate for their intended use). Data validation
answers three questons:

» Were the required QC elements included?
» Were they included at the required frequency?
» Were the acceptance criteria met? ’

2.7.4.2 Approach

The approach for validating data from multiple (or single) analytical methods involves the
preparation and use of summaries and checklists of the required QC and other criteria for
each similar method in use. For example, comparisons of the QC and other technical
requirements of the volatile methods are prepared for use in validating data for volatile
organic analysis (VOA). The major requirements of each of the analytical methods of interest
are then readily available for comparison with other similar methods in an easy-to-reference
format. Revisions or additional methods can be included as needed. This approach is
straightforward because it is based on the common elements between methods. The method
documents are used for reference when needed to clarify specific requirements. The process
follows closely the sequence of the analysis and procedures established by the EPA for data
validation. Data generated from any of the methods are compared for compliance with the
applicable criteria. Using summary charts that provide the requirements and checklists that
record compliance with the applicable criteria, the data validation process was performed
effectively and efficiently for muldple analytical methods.

2.7.4.3 Quality Control Elements

The QC elements subject to data validation are method QC, sample QC, and other QC.
Method QC consists of the analyses necessary for setting up for the sample analyses and the
analyses that are common to the sample batch. This includes instrument tuning (for GC/MS
analyses), calibration standards, blanks, laboratory control standards, spikes and duplicates.
Sample QC consists of criteria that are specific to each sample. For organic analyses, this
includes internal standards, surrogate spikes, and the identification and quantitation of target
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analytes and tentatively identified (library search) compounds. Inorganic sample QC includes
ICP serial diludons, furnace AA duplicate injections and postdigestion spikes, and the
identification and quantitation of target analytes. Other QC consists of additional analyses
that are necessary to assess the field and Iab procedures and to utilize the data. This includes
container certification, field blanks, field replicates, detection limit determinations, precision
and accuracy determinations, and performance-evaluation sample analyses.
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3.0 Significance of Results

3.1 Data Validation Results

Level "C" Validation of the raw data packages was completed by IT’s Field Analytical
Services (FAS) according to the guidelines provided in DOE/HWP-65 Revision 1, Section 6.2
(July, 1990). Individual validation reports have been prepared for each parameter in each
data package and the overall results of the entire validation effort are summarized in the
following paragraphs. Data reviewed as part of this effort is summarized in Tables 3-1a
through 3-1le.

Several samples were received by the laboratory at elevated temperatures. Associated VOA,
semivolatile organics analysis (SVOA), gasoline range organics (GRO) and diesel range
organics (DRO) samples results were qualified as estimated (J, UJ). Pesticide/PCB and
metals results for the soil samples were not qualified due to the stability of these constituents.

VOA (GC/MS). Data qualifiers were applied to the data for the following reasons:

» High Percent Relative Standard Deviation (%RSD) - Initial calibrations showed
high (greater than 30 percent) for two acetone and one methylene chloride %RS-
D. Associated sample results for acetone and methylene chloride were qualified
as estimated (J, U7J).

» High Response Factor (RF) Variability - Some compounds showed elevated (
greater than 25 percent) percent differences (%D). For %Ds greater than 50
percent, associated sample results were qualified as estimated (J, UJ).

» Blank Contamination - Methylene chloride and acetone were detected in several
blanks. Additionally, decanal was detected in two blanks and xylene and carbon
disulfide were each detected in one blank. Associated sample results were
qualified by the "5x/10x Rule" as appropriate.

 Internal Standard Areas - Sample 30590R reported two intemal areas outside the
limits in the re-extracted sample. All compounds associated with these internal
standards were qualified as estimated (J, UJT).

» Tentatively Identified Compounds (TIC) - All TICs were qualified "NJ" because

there is presumptive evidence that a compound is present at an estimated
concentration.
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Table 3-1a

Volatile Organic Analysis
Overall Data Quality

Reason for Qualiification

Compounds Affected

Number of
Samples
Affected

Percent
of Total
Affected

Qualifier
Applied

Initial Calibration %RSD

Acetone
Methylene Chloride

10
6

Continuing Calibration %D

4-methyi-2-pentanone
Methylene Chloride
2-Butanone
2-Hexanone

Acetone

Vinyl Chloride
Chloromethane

3
9
1
1
1

10
10

Blank Contamination

Methylene Chloride
Acetone
Acetone

83
53
3

WRBlwoa vy [T

cclececcaeccca e

Remove B

Tentatively Identified
Compounds (TICs)

Acetaldehyde
1-Chloro-2-propanol
2-Propanol

Decanal

N A W=

N W=

NJ
NJ
NJ
NJ

Preservation

All Compounds

[6)]
ry

H
N

internal Standard Areas

1,1,1-Trichioroethane
Carbon Tetrachioride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
Bromoform
2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene

Ethyl benzene

Styrene

Xylene (total)

[ R R N T N i S ™ S N T S N S NS ST N S S N

U T (I U (I U U U [ QI e N e T . T G G S Y

[N SN JURY JERNY S JERNY SN JURN SN U U SR U N U SN U S R A
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Table 3-1b

Semivolatile Organic Analysis
Overall Data Quality

Number of Percent
Samples of Total
Reason for Qualification Compounds Affected Affected Affected | Qualifier Applied
Holding Time All Compounds 19 18 J
Preservation All Compounds 52 50
Initial Calibration %RSD 4-Chloroaniline 12 11 J
4-Nitroaniline 12 11 J
Continuing Calibration %D 3-Nitroaniline 4 4 J
3-Nitroaniline 5 5 R unusable
4-Nitroaniline 37 35 J
4-Nitroanitine 1 1 R unusable
Corbazole 24 23 J
Fluoranthene 2 2 J
4-Nitrophenol 24 23 J
4-Chloroaniline 16 15 J
Hexachlorocyclopentadiene 15 14 J
3,3"-Dichlorobenzidine 29 28 T J
2,4-Dinitrophenol 25 24 J
2,4-Dinitro-2-methylphenol 9 9 J
Blank Contamination Di-n-butyl phthalate 49 47
Bis(2-ethylhexyl)phthalate 7 7 U
TICs (total) 205 compounds NA Not reportable "R"
Unknowns (total) 456 compounds NA Not reportable "R"

Tenatively Identified Compounds
(TiCs)

Several

NJ
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Table 3-1d

Metals
Overall Data Quality

QC problems but results

<CRDL

Number of Percent

Samples of Total Qualifier

Reason for Quaiification Compounds Affected Affected Affected Applied
Blank Contamination Antimony 5 5 U
Lead (Pb) 7 7 U
Zinc (Zn) 1 1 U
Aluminum (Al) 4 4 U
Matrix Spike %R Antimony (Sb) 59 55 J
e Antimony (Sb) 33 31 R
Lead (Pb) 41 38 J
Manganese (Mn) 58 54 J
Thallium (TI) 14 13 J
Thallium (TI) 5 5 R
Selenium (Se) 42 39 J
Mercury (Hg) 9 8 J
Barium (Ba) 26 24 J
Zinc (Zn) 25 23 J
Arsenic (As) 16 15 J
Furmnace Post - Digestion Thallium (T1) 44 41 J
Spike %R Selenium (Se) 7 7 J
ICP Serial Dilutions Iron (Fe) 34 32 J
Duplicate RPD Aluminum (Al) 24 22 J
Barium (Ba) 26 24 J
iron (Fe) 24 22 J
Manganese (Mn) 15 14 J
Chromium (Cr) 5 5 J
Magnesium (Mg) 6 6 J
Zinc (Zn) 37 35 J
"B" Qualifiers Various Compounds with no 450 NA J
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Table 3-1c

Pesticide/PCBs Analysis
Overall Data Quality

Number of Percent

Samples of Total Qualifier
Reason for Qualification Compounds Affected Affected Affected Applied
Blank Contamination Alpha Chlordane 1 1 U
Low Surrogate % Rs All Compounds 2 2 J
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Table 3-1e

Total Petroleum Hydrocarbons by Tennessee Methods
Gasoline Range Organics (GRO) and Diesel Range Organics (DRO)/Motor Oil
Overall Data Quality

Number of Percent
Samples of Total Qualifier

Reason for Qualification Compounds Affected Affected Affected Applied
Matrix Interference DRO 10 10 J
Peak pattern DRO 1 1 J
High Surrogate %R DRO 1 1 J
. GRO 1 0.8 J
GRO was a compound GRO 1 0.8 J
other than gasoline
Temperatures DRO 54 51 J
GRO 54 46 J
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SVOA (GC/MS). Data qualifiers were applied to the data for the following reasons:

Holding Time - Sample 3112-OR from LF09-SS01-0.5 exceeded the fourteen
day holding time prior to sample extraction. All results for this sample were
qualified as estimated (J, UJ).

%RSD - 4-Chloroaniline and 4-nitroaniline showed high %RSDs (greater than 30
percent) in some initial calibrations. Associated sample resuits were qualified as
estimated (J, UJ).

High RF Variability- Several compounds showed elevated %Ds (greater than 25
percent). For %Ds greater than 50 percent, associated sample results were
qualified as estimated (J, UJ).

Blank Contamination - Di-n-butyl phthalate, bis(2-ethylhexyl)phthalate, and
several TICs and unknowns were detected in the blanks. Associated sample
results were qualified by the "5x/10x Rule" as appropriate.

TIC - All TICs were qualified "NJ" because there is presumptive evidence that a
compound is present at an estimated concentration.

Pesticide/PCBs. Data qualifiers were applied to the data for the following reasons:

Blank Contamination - Alpha chlordane was detected in one method blank. The
alpha chlordane result was qualified as nondetect (U) for the associated sample
5002-QC based upon the 5 X rule.

Surrogate Percent Recoveries (%R) - Low surrogate recoveries were reported for
samples 7000-OR from LF09-SS03-0.5 and 5007-QC. Results for these samples
were qualified as estimated (J, UJ).

Metals. Data qualifiers were applied to the data for the following reasons:

Blank Contamination - Several blanks were contaminated with a variety of
analytes. Results for samples were compared to the associated blanks. Antimo-
ny (Sb), lead (Pb), zinc (Zn), and aluminum (Al) samples had results in associat-
ed samples qualified as nondetect (U) based upon application of the "5x Rule."

Matrix Spike - At least one %R for each of the following analytes was reported
outside the required QC limits (75 to 125 percent): antimony (Sb), lead (Pb),
manganese (Mn), thallinm (T1), selenium (Se), mercury (Hg), barium (Ba), zinc
(Zn), and arsenic (As). Sample results associated with %Rs greater than 125
percent were qualified as estimated (J) for positive results. Sample results
associated with %Rs between 30 percent and 75 percent were qualified 2s
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estirr.lated d, UEI). Sample results associated with %Rs less than 30 percent were
qualified as estimated () for positive results and unusable (R) for nondetects.

. Duphc.ate Analysis - Aluminum (Al), barium (Ba), iron (Fe), manganese (Mn),
chromium (Cr), zinc (Zn), and magnesium (Mg) each had duplicate relative
percent differences (RPD) exceeding the QC limit (35 percent). Associated
sample results were qualified as estimated (J, UJ).

« ICP Serial Dilutions - One serial dilution showed a percent difference (%D) for

iron '(Fe) exceeding the QC limit (>10 percent). Associated sample results were
qualified as estimated (J).

. Fm-nace QC - Several thallium (T1) and selenium (Se) results were qualified as
estimated (J, UJ) based upon the post digestion spike %R reported outside the
QC limits (85-115 percent). T

« "B" qualifiers - For the sake of simplicity in using the project data, all "B"
qualifiers applied to metals results at the laboratory have been changed to "J." A
"B" for metals data has the same meaning as a "J" for organics as defined by
CLP.

Total Petroleum Hydrocarbons by Tennessee Methods, Gasoline Range Organ-
ics and Diesel Range Organics (DRO)/Motor Oil. Data qualifiers were applied to the
data for the following reasons:

« Matrix Interference - Some DRO sample results were noted by the lab as having
matrix interferences. Associated sample results were qualified as estimated d,
un).

« Peak Pattern - A diesel range hydrocarbon, which had a peak pattemn that did not
specifically match the peak pattem for diesel, was detected in sample 5002-QC.
The diesel result for this sample was qualified as estimated (J).

. Surrogate %R - Diesel sample 3024-OR showed a high surrogate %R. This
sample was qualified as estimated (J).

. GRO Analysis - Sample 3021-DP contained a low-boiling hydrocarbon which
was identified as something other than gasoline. This sample also showed a
high surrogate %R. This sample was qualified as estimated ().

All data packages including the data validation worksheets have been retained in the project
files by IT Knoxville.
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are used during sample collection and handling thus the compound could have been intro-
duced into the sample at that time. No Pest/PCBs were quantified in samples collected from

site WP-02.

3.3.2 SD-03 Storm Drainage for Maintenance Shops

Site SD-03, shown in Figure 3-3, is an engineered drainage ditch covered with riprap stone
for storm drainage that exits south of building 313. The culvert drains run off from aircraft
maintenance shops, wash racks, and the flight apron. Because of the location of this site and
the nature of waters flowing through this site, two borings were advanced to depths of 10 and
20 feet and sampled for TPH, metals, VOCs, SVOCs and pesticides/PCBs. Borings were
placed at the out-flow of the pipe and approximately 30 feet from the outflow down stream.
Borings were centered in the culvert to characterize the area that most often held run-off. An
analytical summary of compounds detected at site SD-03 is presented in Table 3-4.

Inorganics detected at site SD-03 were of the same order of magnitude as those found in
background samples. The following six organic compounds were detected at site SD-03 in
both borings, 1005 and 1006: bis(2-Ethylhexyl) phthalate, Di-n-butyl phthalate, Acetone,
bromodichloromethane, Toluene, and TPH as motor oil. All six organic compounds were
detected at estimated concentrations except for one value of acetone at 120 micrograms per
kilogram (ug/kg). Bis(2-ethylhexyl)phthalate bromodichloromethane, toluene, and HBPH as
motor oil were detected only in surface soil samples while acetone was detected only at the
10-foot interval. Di-n-butyl phthalate was detected at site SD-03 and in background samples.
The presence of Di-n-butyl phthalate in background samples indicates that it was probably
mtroduced during sample collection, shipment, or analysis. No Pest/PCBs were quantified in
samples collected from site SD-03.

3.3.3 ST-05 Old Fuel Tank Storage

Site ST-03, as shown in Figure 34, contained fuel tanks in the early 1980s. Fuel lines leaked
in 1983 and the tanks were pulled in 1986. Currently, the area is covered by the flight apron
just west of building 184. Interviews with site personnel indicate that the soil was removed
to a depth of 45 feet and land-farmed on site prior to being used for construction. Because of
the lack of documented evidence regarding previous tank closure activities, one boring was
advanced to 50 feet in the area where the tank was previously located. Samples were
collected at 0.5, 20, 41, and 49 feet to verify the effectiveness of the previous cleanup efforts.
A summary of detected compounds at site ST-05 is presented in Table 3-5.
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Due to the nature of suspected contaminates at site ST-05, analysis for inorganics was not
performed. Only one compound was present, bis(2-ethylhexyl)phthalate, which was detected
at estimated concentrations. As discussed in Section 3.3.1 this compound is commonly
introduced during sample collection and handling. No Pest/PCBs were quantified in samples
collected from site ST-05.

3.3.4 SD-08 Storm Drainage for Maintenance Shops

Site SD-08, shown in Figure 3-5, is an engineered drainage ditch covered with riprap stone
for storm drainage that exits east of the flight line ramp area near buildings 340, 229, and
249. The culvert drains runoff from aircraft maintenance shops, wash racks, and the flight
apron. Because of the location of this site and the nature of waters flowing through this site,
two borings were advanced to depths of 10 and 20 feet and sampled for TPH, metals, VOCs
SVOCs and pesticides/PCBs. Borings were placed at the out-flow of the pipe and
approximately 30 feet from the outflow down stream. Borings were centered in the culvert to

?

characterize the area that most often held run-off. An analytical summary of compounds
detected at site SD-08 is presented in Table 3-6.

Inorganics detected at site SD-08 were of the same order of magnitude as those found in
background samples. All organic compounds detected had estimated concentrations except
for acetone and HBPH as motor oil, which were detected at maximum concentrations of 160
ne/kg and 700 milligrams per kilogram (mg/keg), respectively. In general SVOCs and TPH
high boilers were detected in surface soils while VOCs remained isolated to the 10- and 20-
foot intervals. No Pest/PCBs were quantified in samples collected from site SD-08.

3.3.5 LF-09 Construction Landfill

Site LF-09 (Figure 3-6) is a landfill that was used during construction and early operation of
the Base, which is currently inactive. The landfill is located about 100 yards northwest of
building 548, the hazardous waste storage shed. Hazardous materials such as paints, thinners,
various shop fluids, waste oil, and construction debris are possibly buried in this landfill. A
geophysical survey was performed to delineate the landfill boundaries and intemal structure,
and to look for buried debris. Five borings were drilled to 25 feet within the landfill adjacent
to the landfill trenches as show by the geophysics investigation. In addition, three borings
were drilled to 10 feet in the wash area to the east of the landfill to determine if shallow soils
have been affected by transported contaminants. To further characterize the area, four surface
soil samples were collected by hand auger in and around the landfill. Surface soil samples

were located in positions that maximized the areal coverage of the surface investigations.

KN/1550/WP1550.S1/09-23-94/D9 3-6
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APPENDIX B

VISUAL CLASSIFICATION SOILS FORM



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 408115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1000 (LF-09) COORDINATES:  (1111138.419N, 471513.155E) | DATE:  12/2/93
ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/5/93

DRILLING METHODS:

HAND-AUGER/ HOLLOW-STEM AUGER

PAGE 1 OF 1

— =)
[ { ) g g EGJ
s 2,082 z (320 MAR
2 Sled|genld < DESCRIPTION & §§ = REMARKS
o & B8l 3178
o
3084-OR 8/8 FILL:[Loase, brown (10YR 5/3), well-graded SAND \ynh swW HNu- ND<1 ppm
F’ “13085-MS 8/8 | some silt and gravel, very moist], gravel cormponent is ~ 5% -
- 3086-MD 8/8 | to1.5"diameter,noodor_ 201t | — —]
I ]
J—-5 —
] -
— = 1
— — 13/27/55 |12/18 —
10 — Very densse, yellowish brown (10YR 5/4), gravelly weli- SW HNU- 6 _
17/90/100{ 12/18 graded SAND, maist; gravel ~ 20% of bulk up to 1.5" u-eppm
— - diameter, no odor —
I . J20f4 —]
— ] 12/18 '_{
3087-0R 2//355,;23 13:8 Very dense, brown to dark brown (10YR 4/4), poorly - HNu- 6.5 ppm _
T graded SAND with some gravel, moist; gravel - 5% of SP ’
— 15 — bulk up to 0.5° diameter, no odor
| PR dameRn oo 1550 [ ]
— —
. 20
-1 j
L ] —
E—— —
15/21/30|12/18
— 25 — Very dense, brown (10YR 5/3), well-graded SAND and sw/ HNU- 5.5 ppm —
. _|3088-OR|gp/57/9418/18 | GRAVEL, moist; gravel to 0.5' diameter, no odor gw = PP —
- — Total Depth= 26.2 Ft. |
L] ]
— 30
NOTES:
Hand-Auger samples in (2° x 8") SS and Lexan sleeves collected from 0-0.5 ft.
Hollow-Stem auger samples in (2' x 6°) SS and Lexan sleeves
Drill Rig is CME-75; Augers are 6.5" O.D. and 3.25* .D. with 140 |b. hammer
Spectrum Drilling Company (Terry Sump, Doug Quiroz) INTERNATIONAL
TECANOLOGY
CORPORATION

§000/NELLIS/drwihp



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1027 (LF-09)

COORDINATES: (1110923.393N, 472153.054E)

DATE: 12/2/93

ELEVATION:  N/A

GWL: DEPTH: N/A DATE/TIME:

DATE STARTED: 12/2/93

ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:

DATE COMPLETED: 12/3/93

DRILLING METHODS: HAND-AUGER/HOLLOW-STEM AUGER

PAGE 1 OF 1

DESCRIPTION

Measured

JSCS SYMBOL
Conslstency

(TSE)

REMARKS

I

= 2 O35 .|¢2

1 ~] B 0w [ & -

S Z|E2 |EEm|8 <

) 3 ado|c
 _ _|31060R 8/
L— 5 —
— P5/33/50 | /18
— 10 —3107-OR 14/55/65 12/18
P b

p5/85/105] 12/18
>200 018

— 30

FILL: [Loose, brown to dark brown (10YR 4/3) poorly-graded,

fine SAND with some gravel, very moist], no odor

e e e e e e — e — — mm— —

Very dense, brown (10YR 5/3), well-graded SAND and
GRAVEL, moist; particles are angular up to 1.75° diameter

consisting of granite, no odor

Total Depth= 11.8 Ft.

HNu- ND<1 ppm

HNu- ND <1 ppm

o1t

EQ

©ss  dl ! 8y 11 df 1 5t

LR 1P 1 ETH 80D3




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 408115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: BG-3

COORDINATES:  (1105351.405N, 467952.153E)

DATE: 12/10/93

Samples collected in (2*x6%) SS and Lexan Sleeves
Drill Rig is CME-45; Augers are 6.5* O.D. and 3.25" I.D. with 140 Ib. hammer
Spectrum Drilling Co. {James Young, David McClellan)

ELEVATION: - N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/10/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/10/93
DRILLING METHODS: HOLLOW-STEM AUGER PAGE 1 OF 1
a |
o oIRE
- 2 6% .18 : gg o
2 Z|E g g e o8 2 DESCRIPTION RS REMARKS
8 =g Bgs|e~ 8|28
K
Loose, brown to dark brown (10YR 4/3) gravelly well-graded
-~  —foosor| s 6/6 | SAND, slightly moist; gravel — 15% of bulk up to 1,75° sw HNu- ND<1 ppm —
| _diameter,noodor __ ___ __ _ __ 1s5ft | _|
- 22/50/35| 15/18 - : ]
__B0O5-OR Very dense, brown {10YR 5/3) silty fine SAND with some  |sm _
— S 26/26/25| 1718 | GRAVEL, slightly moist; no odor, some caliche presentin HNu- ND <1 ppm
SN — in matrix -
EE— Total Depth= 6.5 Ft. ]
- 10 — —]
L 15 — —
|- 20 —
| o5 —
N —
—- 30
NOTES:

INTERNATIONAL
TECHENOLOGY
CORPORATION

bg-3g/NELUS/drwipc
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1019 (SD-15) COORDINATES:  (1109141.000N, 469934.000E) DATE:  12/1/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/1/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:  N/A DATE COMPLETED: 12/7/93

DRILLING METHODS:

HAND-AUGER/HOLLOW-STEM AUGER

PAGE 1 OF 1

I -
5 ‘g s 8|88
£ R - - S Z|Z28w
2 E|ES 2B nR|8 < DESCRIPTION 5|82 REMARKS
8 -|g=|8g|e” 8125
3 2°s
3043-0R 33 FILL:[tooss, light olive brown (2.5Y 5/4), poorly-graded

—  —3o4ams| NA | g4 fine SAND with some well-graded gravel, very moist); sp Hnu-ND<1 ppm
- __[3045-MD 3/3 | gravelto1,5" diameter, noodor __ __ __  _ 20ft | _|

5 —

T Very dense, brown (10YR 5/3), well-graded SAND with sw

— some gravel, moist; gravel ~ 5% of bulk 95 ft.

— 10 —3046- 46 15/18 T

OR|27/46f62 {15/ Very densse, brown (10YR 5/3) poorly-graded fine sp -

] SAND with some gravel, moist; gravel ~ 10% of sample HNu- 5 ppm
— 52/57/90 |15/18 |\t 1.85" diameter, no odor

— — Total Depth= 11.5 Ft.

L 15 |

L — 20

25 |
— 30

NOTES:

Hand-Auger samples In SS and lexan sleeves (2°x8°) collected from 0-0.5 fi.

Hollow-Stem Auger samples in SS and Lexan sleeves (2" x 6')

Drill Rig Is CME-45; Augers are 6.5° O.D., 3,25" |.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young)

INTERNATIONAL
TECHENOLOGY
CORFORATION

1019/NELLIS/drwibe







VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1008 (ST-05)

COORDINATES: (1105599.298N, 470603.449E)

DATE:  12/8/93

spectrum Drilling Co.

Samples collected in SS and Lexan sleeves (2° x 6')
Drill Rig Is CME-75; Augers are 6.5 0.D., 3.25" |.D. with 140 |b. hammer

(Terry Sump, Doug Quiroz)

ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/8/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/8/93
DRILLING METHODS: HOLLOW-STEM AUGER PAGE 1 OoF 2
S o
st |2 2|3 E“EJ
£ 3 PRI - Z |28
2 Z|ES|2ER|8CE DESCRIPTION b |82 REMARKS
g =-la®|ggs|e” 8125
g1%3
ASPHALT (0°-4") HNu-ND <1 ppm
—  Tlao720R 55 /6 Fill; [Very dense, dark brown (10YR 3/3) gravelly well-graded gy
—  —{3073-MD SAND, moist]; base coarse material 1.5t |
3074-MS] r— " - = = - - - an
SW,
PB1008-1 Brown, (10YR 5/3) well- graded SAND and GRAVEL, moist; | W HNu- ND<1 ppm
— 5 no odor
— 10 — )
L 15 —
] 29/55/40 | 12/18 | Very dense, brown (10YR 5/3) well-graded SAND and sw/ HNu-ND<1 ppm
EEa— 75/59/61 | 15/18 | GRAVEL, moist; no odor gw
o N N 205t | _|
075 ORlos1a345 | 15718
— 28/44/75 | 15/18 |Very dense, brown (10YR 5/3) gravelly well-graded SAND, |, HNu-ND< 1 ppm
EE— moist; gravel - 10% of sample; no odor
o5 |
— 30
NOTES:

INTERNATIONAL
TECHNOLOGY
CORPORATION

1009/NELLIS/drw/pe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1022 (SD-14)

COORDINATES: (1110066.000N, 469503.000E)

DATE: 12/1/93

ELEVATION: N/A

GWL: DEFTH: N/A DATE/TIME: N/A

DATE STARTED: 12/1/93

ENGINEER/GEQLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A

DATE COMPLETED: 12/7/93

DRILLING METHODS:  HAND-AUGER/HOLLOW-STEM AUGER

PAGE 1 OF 1

86/120

11/12

no odor

Total Depth= 21.1 Ft.

5 i
c o > QIBE
£ | 28 .S s ;5 (,E':,
2 S|ES |E8 6|8 E DESCRIPTION & Eﬁ = REMARKS
s - = ol -~ n
3 a3 L(f’, 8
ﬁ;gg 33 | FILL: [Loose, grayish brown (10YR 5/2), well-graded SAND |sw/ HNu- <1 ppm
— 33 | and GRAVEL, very moist]; gravel to 1* diameter, no odor gw
HEE— X ]
l— 5 ]
— 57/75/68 | 12/18
S Very dense, pale brown (10YR 6/3), well-graded SAND with | sw HNu-ND <1 ppm
some gravel, moist; grave! ~ 15% of sample, caliche
— 10— 34/38/85 | 12/18 | present at ~ 5%-10%, no odor 1ot i
. _M}ORSOMS/BS 1218 —— e — o e ]
3 sw/|
— 70/95/104 | 11/18| Very dense, brown to dark brown (10YR 4/3), well- gw HNU-ND <1 ppm
| graded SAND and GRAVEL, moist, no odor
L 15 —]
— I [ -5 | A
— = Very dense, brown (10YR 5/3) well-graded SAND, moist; sw
| 20 —|3034-0R|[34/74/113 12/18 | Some caliche present causing cementation of SAND, HNuU-ND <1 ppm

— 30
NOTES:

Hand-Auger samples in SS and Lexan sleeves (2°x8*) collected from 0-0.5 ft.
Hollow-Stem Auger samples in SS and Lexan sleeves (2" x 6%

Drill Rig is CME-75; Augers are 6.5° 0.D., 3.25° |.D. with 140 lb. hammer
Spectrum Drilling Co. (Doug Quiroz, Terry Sump)

INTERNATIONAL
TECENOLOGY
CORPORATION

1022/NELLIS/drwipc







VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 408115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1025 (SS-12) COORDINATES:  (1106416.000N, 470995.000E) DATE:  12/9/93
ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/9/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/9/93
DRILLING METHODS: HOLLW-STEM AUGER PAGE 1 OF 1

[ -~
ca 2 8|38 Ec:
o e 195 .1% z|(386
B E|ES|EER|BE DESCRIPTION 5 é"ﬁt REMARKS
~— =2 ol =~ [9]
o A o 3 § 8
3063-OR FILL: [Loose, pale brown (10YR 6/3) silty weli-graded -
13 5 ] : g HNu- ND< 1 ppm
. —{3064-DP 8/ SAND and GRAVEL, very moist); caliche present on gravel Zr\',y PP
 _ and in matrix; gravel ~ 45% of sample up to 1.25"
_diﬁme.lﬁr-QQ_OQQL__.__.__._ﬁH —

l— 5 ]
— 30/34/78 | 15/18 | Very dense, brown (10YR 5/3) gravelly well-graded SAND  [sw HNu-ND<1 ppm
] 30/28/27 | 15/18 | very moist, no odor
— 10 —

- Tsoeson 10/28/38 | 15/18 | Very dense, brown (10YR 5/3) gravelly well-graded SAND,  |q\,
—

70/52/38 | 16/18 |very moist; no odor HNu-ND<1 ppm

Very dense, pale brown (10YR 6/3) gravelly well-graded
SAND with some sil i i f
| o0 _lscssor| 18/30/4d 14118 with some silt, moist; gravel consists o SW

hemitite and dacite with caliche; caliche also present HNu- ND< 1 ppm
L ] 44/54/48 | 16/18 in matrix; no odor

Total Depth= 21.5 Ft.

= 30
NOTES:
Sample containers are (2° x 6°) SS and Lexan sleeves collected from 0-0.5 ft.
Drilt Rig is CME-75; Augers are 6.5" O.D,, 3.25" 1.D. with 140 |b. hammer
Spectrum Drilling Co. (David McClelian, James Young) INTERMATIONAL

TECHNOLOGY
CORPORATION

1023/NELLS /drwibe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1013 (WP-02) COCRDINATES:  (1110103.000N, 471851.000E) DATE: 12/2/s3
ELEVATION: N/A GWL DEPTH: N/A DATE/TIME:  N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:  N/A DATE COMPLETED: 12/2/03
DRILLING METHODS:  HAND-AUGER/MOLLOW-STEM AUGER PAGE 1 OF 1
[~ E ' > -O’ 3 o
TS| E2(E2n[8E DESCRIPTION b |82 REMARKS
o & @8 el @ £
21°3
3004-OH 8/8 FILL: [Loose, dark grayish brown (10YR 4/2) clayey well- sc
— %’g:ﬁs g/ | graded SAND with some gravel, very moist]; gravel HNu- ND<1 ppm |
I 8/8 | component s ~10% of bulk, o odor, some roots __ 20| _
T __1
— 5 — __1
— 18/19/22 [15/18 | Very dense, brown (10YR 5/3) gravelly well-graded SAND, ]
— ] 25/29/30 |15/18 | moist; gravel to 1.5* diameter, no odor W HNu- 3.5 ppm _
— 10 J —
’— — . —
N 25/32/45 |15/18 | Very dense, brown (10YR 5/3) gravelly well-graded SAND, |sw HNu-7.5 ppm _
3007-ORl4ss6/80 | 15/15 | moist; no odor
15 — —]
—
_ _
T 19/30/29 | 12/18 —
20 3008-0R[40/38/60 | 15/18 | Very dense, dark grayish brown (10YR 4/2) gravelly well- st HNu-74 ppm |
graded SAND, moist; gravel ~ 5§%-10% of total up to 1.25*
[ = diameter; no ador —
7 Total Depth= 21.8 Ft. ]
SR |
— - —
L 25 — —
|— — —
— — —
= 30
NOTES: Hand-Auger samples in SS and Lexan Sleeves (2°x8"} colfected from 0-0.5 ft
Hollow-Stern Auger samples in SS and Lexan sleeves {2' x 6"}
Drill Rig is CME-45; Augers are 6.5" 0.D., 3.25° |.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young) INTERNATIONAL
TECHENOLOGY
CORFORATION

1013/NELLIS/drw/pt



T



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME:

NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1014 (WP-02)

COORDINATES: (1110235.000N, 471894.000E) DATE: 12/3/93

ELEVATION:  N/A

GWL: DEPTH: N/A

DATE/TIME: N/A DATE STARTED: 12/3/93

ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A

DATE/TIME: N/A DATE COMPLETED: 12/8/93

DRILLING METHODS: HAND-AUGERMHOLLOW-STEM AUGER

PAGE 1 OF 1

o —
5 ¢ g 8 |88
= %. o a 2213 o E :nj-g W
'g:;. = § z| 3 g § £ DESCRIPTION 7 §§ g REMARKS
g = 2 sl 8 n
2] &3 § 8
[3009-OH 6/6 | FILL: [Loose, dark grayish brown (10YR 4/2) siity fine SAND mw HNu-ND<1 ppm
— and GRAVEL, moist); gravel is ~ 45% of bulk up to 2.5
- | dametermoodor . __ __ __ __ __ 201 P |
l— 5 ]
— 20/26/23 | 12718 | Very dense, brown (10YR 5/3) well-graded SAND v HNu- ND< 1 ppm
] 29/31/23 | 15/18 and GRAVEL, moist; no odor qw
— 10— e o b — — — — 10.5 ft
12/18/25 | 12/18 L T e T T T T -
— Very dense, yellowish brown (10YR 5/4) gravelly poorly -
L ._3010'0': 30/32/29 | 15718 graded coarse SAND, moist; gravel is ~20% of total up SP HNu-ND<1 ppm
_ t0 1.75" diameter; no odor
T a5}
L 15 —
— 13/21/19 | 9118 | Very dense, brown to dark brown (10YR 4/3) gravelly well -
N ! sw HNu- ND< 1 ppm
[ 20 _PO11-OR 45/56/65 | 15/18 | graded SAND, moist; no odor PP
| Total Depth= 21.3 Ft.
L o5 ]
— 30

NOTES: Hand-Auger samples in SS and Lexan Sleeves (2°x8') collected from 0-0.5 ft
Hollow-Stern Auger samples in SS and Lexan slesves {2° x 6%)
Drill Rig is CME-45 Augers are 6.5' O.D., 3.25" |.D. with 140 Ib. hammer
Spectrum Drilling Co. {David McClellan, James Young)

INTERNATIONAL
1T Bt
CORPORATION

1014/NELLIS/drwhe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: SS02 (LF-09) COORDINATES:  (1111299.970N, 471999.912E) |DATE:  12/2/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HAGKWORTH DEPTH: N/A DATE/TIME:  N/A DATE COMPLETED: 12/2/93

DRILLING METHODS:  HAND-AUGER PAGE 1 OF 1

D i
sE 1% g 32g
£ 2 198 .8 -~ Z1380
2 £l 9 =l I DESCRIFTION Hlasd REMARKS
) i = g EWlo = e %8
S A ik i 813
o ]
3114-OR] 8/8

Fill.[Loose, brown to dark brown (10YR-4/3), gravelly well-
- —{3115MS 8/8 \ graded SAND, very moist], gravel component ~10% of

7
2

HNu-ND <1 ppm
3116-MD 8/8 sample with particles to 1 1/2* diameter, no odor

Total Depth=6 Inches

l— 15 —

— 30
NOTES:

Surface sampling only at this location

Samples collected in (2* x 8*) SS and Lexan Slesves

INTERNATIONAL

IT TECHNOLOGY

CORPORATION

2s02NELLIS/drwipe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: S$S01 (LF-09) COORDINATES: (1111572.975N, 471480.884E) DATE: 12/2/93
ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/2/93
DRILLING METHODS: HAND-AUGER PAGE 1 OF 1
5 B lox
= o Fea)
s |2 Ps. g~ 585
2 Z|Es BE=E|3 2 DESCRIPTION 5|82 REMARKS
g =gz B ‘% 2 2= o (28
o O
2178
g”‘?’_gs g;g Medium dense, brown (10YR 5/3), silty fine SAND, moist, {¢m HNU-ND <1 ppm
— no odor, sample represents 1opsoil
- ] Total Depth= 6 inches
| — 5 ]
l— 10 —
15 —]
L 20 ]
| o5
— 30
NOTES:

Surface sampling only at this location
Samples collected in (2° x 8)" SS and Lexan Sleeves

INTERNATIONAL
TECENOLOGY
CORFORATION

0 1/NELLIS/drwipc






VISUAL CLASSIFICATION OF SOILS

e
PROJECT NUMBER: 408115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
sl
BORING NUMBER: 1004 (LF-09) COORDINATES:  (1111351.930N, 471888.482E) |DATE:  12/2/93
—_—
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME:  N/A DATE STARTED: 12/2/93
Ta—
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:  N/A DATE COMPLETED: 12/6/03
DRILLING METHODS:  HAND-AUGERHOLLOW-STEM AUGER PAGE 1 OF 1
E > 3w
o Sy .|¢ g ?;% 50
£ ZlEgs |E85|8 s DESCRIPTION 5 g‘g% it REMARKS
O — 8 2 5slg ™~ 7]
B102-OR &8 FILL: [Loose, dark yeliowish brown (10YR 4/4), well-graded
| —p103DP 8/8 | gravelly SAND, very moist), gravel component is ~ 20% of W HNu- ND<1 ppm
- _totalto 1.5" diameter,noodor__
2.0
5 —]
— ] PO/47/45 [12/18
I — 130/32/30 [15/18
L — 10 —a104-0R |13/17/30 | 12/18 . Very dense, yellowish brown (10YR 5/4), gravelly well-
| graded SAND, moist; gravel ~ 10% of bulk up to -
T peomsfens | rmgmeeecer zon[s| | FND<om
I Very dense, brown (10YR 5/3), well-graded SAND sw/ HNU- 2.5 ppm
| 15 | and GRAVEL, moist; gravel -45% of bulk, no odor 15,0 ft. {9 | '
— 20
55, 2 .
— 25 —3105-OR 202;27 12//13 Very dense, yellowish brown (10YR 5/4), silty well-graded sm HNu-ND < 1 ppm
S SAND with some gravel, moist; gravel ~ 5 to 10% of bulk,
no odor
] Total Depth= 26.9 Ft.
NoTEs: Hand-Auger samples in (2" x 8") SS and Lexan Sleeves collected from 0-0.5 ft.
Hollow-Stem auger samples in (2' x 8°) SS and Lexan Sleeves
Drill rig is CME-45; Augers are 6.5' 0.D., 3.25* 1.D. with 140 Ib. hammer
spectrum Drilling Co. (James Young, David McCleilan) INTERNATIONAL
TECHNOLOGY
L CORPORATION
1004/NELLIS/drwipe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1001 (LF-09) COORDINATES:  {1111238.654N, 471711.908E) DATE:  12/2/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/6/93
DRILLING METHODS:  HAND AUGER\ HOLLOW-STEM AUGER PAGE 1 OF 1
3 a >
co > 2188
= o O {3 . %'i 58 B
T Z|ES|EERIEE DESCRIPTION b |28 REMARKS
(- J Z |2 g gl&F (72} g 2
o & ] = 2158
2
3089-OR 8/8 FILL: [Loose, dark brown (10YR 3/3), poorly-graded, fine sp HNu- ND <1 ppm
-~ —{3080-MS 8/8 SAND with some well-graded gravel, very moist}; gravei —
_[zo91-M0 &8 | componentis - 10% to 1.5 diameter, no odor __ 201t
I —
— 55— —
T 1
10 —3092-0R Very dense, brown (10YR 5/3), silty SAND with some clay |gm
r— 20/112/451 10/18 and gravel, very mwist, no odor HNu-ND <1 ppm _{
— ] 11.51L ]
34/46f7541018  — ~— — — — — — — — — — — ]
20/50 10/12
L — —
Very dense, grayish brown (10YYR-5/2), well-graded SAND
— . and gravel, slightly moist; gravel ~ 50% of bulk 10 1.75" sw/ ]
15 27/50/56 | 14/18 | diameter consisting of oxidized limestone, no odor 455 |9V HNu- ND <1 —
22/34/7412/15T____.___.______-'_‘__ <t ppm
E—
|20 _| ]
- —
25 {00208 b7/66/110}15/18 Very dense, grayisﬁ brown (10YR 5/2), well-graded SAND  |sw/ HNu-2.5 ppm —
23/69/55[12/18 | and GRAVEL, moist, no odor gw _J
— Total Depth= 255 FL
— 30
NOTES: Hand-Auger samples in SS and Lexan Sleeves (2°x8") collected from 0-0.5 ft
Hollow-Stemn auger samples in SS and Lexan Sleeves (2"x6")
Drill Rig Is CME-75, Augers are 6.5 O.D. and 3.25 1.D with 140 Ib hammer
Spactrum Dirlling Co. (Doug Quiroz, Terry Sump)
INTERNATIONAL
TECHNOLOGY
CORPORATION

1001/NELLIS/drwhpe







il



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME:! NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1003 (LF-09) COORDINATES:  (1111005.211N, 471863.564E) DATE:  12/2/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: DATE STARTED: 12/2/83
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:

DATE COMPLETED: 12/3/93

DRILLING METHODS:  HAND-AUGER/MOLLOW-STEM AUGER

PAGE 1 OoF 1

Hand-Auger samples in SS and lexan sleeves (2"x8") collected from 0-0.5 ft.

Hollow-Stem Auger samples in SS and Lexan sleeves (2" x €°)
Drill Rig is CME-75; Augers are 6.5° O.D., 3.25" [.D. with 140 Ib. hammer
Spectrum Drilling Co. (Doug Quiroz, Tery Sump)

b -
cd = 8 (8 'Ec:
s 12 198,18~ Zi280)
B ElES |8 & § = DESCRIPTION o |38y REMARKS
g~ 3 Z |8En = w122
S B3|« 278
e |
3098-OR 8/8 FILL: [Loose, dark brown (10YR 3/3), well-graded SAND  [sw/ HNu- ND< 1 ppm
—  —]3098-DP 8/8 and GRAVEL, very moist], gravel component is ~ qw
SS— | 45% of sample t0 2 diameter. noodor _ __ __ 20 .T —
S
— 5 -J
| ]
T E0/28/60 18/18 |Very dense, brown (10YR 3/3), gravelly well-graded SAND, |sw HNu- ND<1 ppm
— 10 — moist; gravel component ~15% of bulk with abundant iron- i
- B8/85/108| 12/18 |staining, no odor 115 fi
N e e S
7 36/86/95 | 18/18
| l70/75/140 12/18
3100-OR
— 15 — Very dense, yellowish brown (10YR 5/4), silty fine SAND, sm HNu- ND<1 ppm
S moist, no odor
I L e O -
— 20
— —
—
—_ — Very dense, brown (10YR 3/3), poorly-graded fine SAND,  [gp
moist; no odor, large (>2° diameter) cobble in sample
—  Jato1-oppo/iio | /18 t ge ) p HNu- NDe1 ppm
L 25 —] , )
| 7071307144 12118 o dense Brown (10 3(d) poarly-Gadad coarse SAND| s |
35/73/92 6/18 , Moist. no odo
— ] . Total Depth= 26.6 Ft.
— 30
NOTES:

INTERNATIONAL

I T TECANOLOGY

CORPORATION

1 OCUNELLIS/drwipc




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1005 (SD-03)

COORDINATES: (1109005.000N, 470150.000E)

DATE:

12/1/93

Hand-Auger samples in SS and Lexan Sleeves (2'x8") collected from 0-0.5 f
Hollow-Stem Auger samples in SS and Lexan sleevas (2* x 6°)

Drill Rig is CME-45; Augers are 6.5" O.D., 3.25" |.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young)

ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/1/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/7/93
DRILLING METHODS:  HAND-AUGER/HOLLOW-STEM AUGER PAGE 1 OF 1
‘5 =
c o > o IBE
s 125198 .8~ s|585
S =|E2[EE5|8E DESCRIPTION & éﬁ & REMARKS
~— = 8 o ~ 9]
o tﬁ @ 3 1 § 8
3012-OR 3/3 FILL: [Loose, dark brown (7.5YR 4/2), well-graded coarse |sw/ HNu- ND<1 ppm
L  —[3013-DP 33 SAND and poorly graded GRAVEL, very moist]; gravel ap
- — | from 1/167-1/2" diamater.noodor __ __ __ 20ft. ] _|
— 5 ]
— 12/18 Very dense, brown (10YR 5/3), gravelly well-graded
10 — 38/26/23 [15/18 | SAND, moist; gravel- 10% of bulk up to 1.25" diameter, 5% HNu- ND<1 ppm
no odor _
| _PO014OR|yz131/80 e e e e e e 1.0 ] |
— — 35/41/50 15/18 | Very dense, brown (10YR 5/3) gravelly coarse SAND, sp
I 12/18 very moist; gravel 5% of bulk to 1* diameter, no odor HNu- ND<1 ppm
— 15— L 1551 | _|
— ] 15118 Very dense, dark brown (10YR 3/3) poorly-graded SAND  |sp/ HNu- ND<1 ppm
— —0150R |40/52/50 15/18 and GRAVEL, very moist; gravel ~45% of sample to 2° qw
20 | diameter,no odor
— Total Depth= 21.3 Ft.
| — 25 |
—= 30
NOTES:

INTERNATIONAL
TECANOLOGY
CORPORATION

100S/NELLIS/drwipc




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 4091185 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1007 (SD-08) COORDINATES:  (1108472.000N, 470412.000E) |DATE:  12/1/93
ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/1/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/7/93
DRILLING METHODS: HAND-AUGER/MOLLOW-STEM AUGER PAGE 1 OF 1

S -]

c = 213 gﬂ
2,882 SHLE AR
2 S|lEg|282ql8E DESCRIPTION 5228 REMARKS
8 =|&%|2gc|e ™ 8125

2
3020-OR | FlLL-[Cobbles|o-6*  __ __ __ _ _ __ _ _| o
—  T]3021-DP FILL: {Loose, dark brown (10YR 3/33 well-graded SAND sw/]
and GRAVEL, very maist]; gravel ~50% of bulk up to
T 2 diameter, noodor . __ 2ot Chid
| - 5 —
| 22/46/76 | 15/18 | Very dense, yellowish brown (10YR 4/4) well-graded SAND sw
with some grave!, very moist; gravel ~ 3% of sample, HNu-ND <1 ppm
— 10 ~— 74/59/97 | 16/18 | no odor
S HNu-ND <1 ppm
[ T j3022-OR{32/80/45 | 4048 | __ __  ___ _ __ __ __ __ __ __ __ 1251 | _ |
15 —
11717/21 | 918 | Very dense, brown (10YR 5/3) silty well-graded SAND with
— 20 —3023-0R 12/18 sm
_‘ 26/28/53 some gravel; wet, gravel ~ 5% of sample, no odor HNu-9 ppm
I Total Depth= 21.3 Ft
| o5 |
— 30
NOTES:

Hand-Auger samples in SS and Lexan Sleeves {2'x8") collected from 0-0.5 ft

Hollow-Stem Auger samples in SS and Lexan sleeves (2 x 6%)

Drill Rig is CME-75; Augers are 6.5° O.D., 3.25" |.D. with 140 Ib. hammer

Spectrum Drilling Co. (Terry Sump, Doug Quiroz)

INTERNATIONAL
TECANOLOGY
CORPORATION

1007/NELLIS/drwne







VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: BG-2 COORDINATES: (1106566.788N, 472781.749E) DATE: 12/8/93

ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME:  N/A DATE STARTED: 12/8/93

ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/8/93

DRILLING METHODS: HOLLOW-STEM AUGER PAGE 1 OF 1

‘a -
c 0 ol 213 &

= |2 |93.]% - $ (254

3 E 5 SIEEn|d < DESCRIPTION %1889 REMARKS

g = ago|d B1=

3173
6002 ~5 6/8 | Loose, brown to dark brown (10YR 4/3), silty fine SAND,
moist; no odor, some small roots and grass present o1 sm HNu-ND<1 ppm
TEE—— 8/38/50 | 15/18 Very dense, dark yellowish brown (10YR 4/4) gravelly well- w
— S — ded SAND, slightly moist; gravel ~ 20% of total up t HNu-ND<1
50/51/80 gra , stightiy ; grave up to u-ND<1 ppm

| 6003 [S180 | 16/18 .75" diameter, no odor
N ] Total Depth= 6.5 FL.
l— 10 —
b— —
| 15
L 20 |
| o5 ]
— 30

NOTES:

Samples collected in SS and Lexan sleeves (2° X 6°)

Diill Rig is CME-45; Augers are 6.5° 0.0., 3.25" {.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young) .
INTERNATIONAL
TECONOLOGY
CORIMORATION

bg-UNELLISKwipC



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: BG-1

COORDINATES: (1104052.283N, 472573.917E)

DATE: 12/8/93

ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/8/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/8/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1
S ]
cC |2 2 iBEL
= |2 [S3_1¢%8~ 2280
2 Z|Es |[E€ 6|8 E DESCRIPTION 5 leeg REMARKS
o 2 8
6000 5 5/6 |Loose, brown to dark brown (10YR 4/3) silty fine SAND, sm HNu- 1.5 ppm
r— ] moist; no odor, some roots present
I . zof|
-] Very dense, brown to dark brown (10YR 4/3) well-graded
E 5 — 21/42/45 | 15/18 | SAND with some gravel, slightly moist; gravel ~ 10% sw HNu-3.0 ppm
6001 |35/70/85 | 16/18 | of sample up to 0.5" diameter, no odor
L Total Depth= 6.5 Ft.
— 10 —
15 —
L 20
| 25
L— 30
NOTES:
Samples collected in SS and Lexan sleeves (2* x 67)
Drill Rig is CME-45; Augers are 6.5° O.D., 3.25* I.D. with 140 Ib. hammer
Spectrurn Drilling Co. (David McClellan, James Young) HoAL
TECANOLOGY
CORPORATION

by-1/NELLISMrw/pc




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1023 (SD-16) COORDINATES:  (1106574.000N, 470767.000E) DATE: 12/8/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/9/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/9/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1
] 3 >
£ 0 > 2188
= |2 |95 |8 . 215585
T Z|ES|ZE8 W2 & DESCRIPTION 5|82 REMARKS
g =lg=|g5éle~ Q128
w
21" 8
ggg;ﬁ'; 13 /6 | FILL: [Brown, (10YR 5/3) well-graded SAND and GRAVEL, |, HNu- ND <1 ppm
— — - B . - 0, [ —
3053-MD) moist]; gravel ~ 40% of sample up to 1.25"' diameter, ng.g%or qw
5 — —
| 40 —P054-0R |22/45/31 14/18 Vt?ry dense, brown (10YR 5/3) silty fine SAND, very moist; |gm HNu- ND <1 ppm _
L 16/18 | minor gravel component, no odor -
— 26/28/23 ]
— Total Depth=11.3 Ft. —
L 15 —] -]
— 20 ] —]
| o5 ] —]
— 30
NOTES:

Samples collected in SS and Lexan sleeves (2* x 6)

Drill Rig is CME-45; Augers are 6.5 O.D., 3.25" 1.D. with 140 Ib. hammer
Spactrum Drilling Co. (David McClellan, James Young) AL
TECANOLOGY
CORPORATION

102WNELLIS/drwipe



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1024 (SD-16) COORDINATES:  (1106721.000N, 470864,000E) DATE: 12/9/93
ELEVATION:  N/A GWL DEPTH: N/A DATE/TIME:  N/A DATE STARTED: 12/9/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: NJ/A DATE COMPLETED: 12/9/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1

.q_) p )
o o
« |8% |3 81384
£ ~Alga . |adld = Z (224
& =|ES|EEw|8 S DESCRIPTION b |82 REMARKS
= k=) ! = 2%
= &3 ag | 8=
2|8
3047-OR FILL: [Brown (10YR 5/3) well-graded SAND and W
—  —|3048-DP 6/6 GRAVEL, moist); gravel~ 40% of sample up to 1.25° s HNu-ND <1 ppm
] | diameter, no odor_ 20n 7"
-
| -5 —
40/41/46 {12/18 | Very dense, brown to dark brown (10YR 4/3) gravelly
— ’ sw HNu-ND <1 ppm
_ 35/51/50 | 15/18 | well-graded SAND, moist; no odor <1 PP
L— 10 —R049-OR[12/47/53 | 12/18
| ] 17/13/14 |12/18 | Very dense, dark yellowish brown (10YR 4/4) gravelly -
well-graded SAND with some silt, very moist; gravel sw HNu- 2.8 ppm
— -5% of bulk up to 1.5" diameter, no odor
L 15 —
20 _3050-0R a5/64/88 | 12/18 | Very dense, brown to dark brown (10YR 4/3) gravelly s
35/54/70 | 15/18 | well-graded SAND, very moist; no odor W HNu-4 ppm
[ — Total Depth= 21.6 FL.
L 25 —
| — 30
NOTES:

Sampling containers are (2" x 6°) SS and Lexan Sleeves
Drill Rig Is CME-75; Augers are 6.5° 0.D., 3.25" 1.D. with 140 Ib. hammer

Spectrum Drilling Co. (Terry Sump, Doug Quiroz) —
TECHNOLOGY

CORPORATION

1024/NELLIS/arwpc



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1015 {(SD-17)

COORDINATES:  (1106064.000N, 471089.000E)

DATE:  12/9/93

18/22/42 | 12/18
— 20 —J 3oss-on40/42/42 12/18

— 30

with some gravel, very moist; material clumps readily,
no odor

Total Depth= 21.5 Ft.

ELEVATION: N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/9/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/9/93
DRILLING METHODS: HOLLOW-STEM AUGER PAGE 1 OF 1
(= . |
= 8 Faed 8 B E‘G'_l
= 2 Ss .S _ g 53 o
2 Z[Es|Eeh|BE DESCRIPTION bty REMARKS
g Slg=|a53|e” RS
2|%3
ASPHAIT (0-4%
- FILL: {Brown to dark brown (10YR 4/3) gravelly well- HNu- ND <1 ppm
— 3055-OR 8/6 grade{d SAND, very moist]; no odor, base coarse material |°"
- —poseor( |\ 4y c A5t |
L5 —
| _13057-OR( 19/22/32| 12/18 Very dense, brown (10YR 5/3) gravelly well-graded SAND,
10 — 22/18/25( 12/18 very moist; gravel ~ 10% of bulk up to 1.5® diameter sw HNu- ND <1 ppm
consisting of light gray dacite with caliche coating, no odor B
T 10/26/28 | 12/18
] 29527;50 15/18 Very dense, brown to dark brown (10YR 4/3) gravelly sw HNu- ND <1 ppm
well-graded SAND, very moist; no odor
L 15 —
DE—
D T T 1851 | |
S — Very dense, dark yellowish brown (10YR 4/4) silty SAND  {sm

HNu- ND<1 ppm

NOTES:

Samples collected in (2" x 6°) SS and Lexan sleeves
Drill Rig is CME-45; Augers are 6.5" O.D., 3.25" I.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young)

INTERNATIONAL
TECHNOLOGY
CORPORATION

101SNELLIS/drwic




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1016 (SD-17)

COORDINATES: {1106034.000N, 470960.000E)

DATE:

12/9/83

— 10 —p062-OR{30/42/35 | 17/18

—— 30

SAND with some gravel, moist; gravel ~ 5% of total up to
1.5" diameter, no odor; iron stained

Total Depth= 11.5 Ft.

ELEVATION:  N/A GWL: DEFTH: N/A DATE/TIME:  N/A DATE STARTED: 12/9/93
ENGINEER/GECLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/9/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1
= -t
j =1 g ) 8 E §E
= K- O85 .[% _ Ziisy
2 Z|eg|ESeqlB 2 DESCRIPTION 5 lezd REMARKS
&8 =-|g=|258|e~ 8125
3059-OR| 29 /6 FILL: [Loose, brown to dark brown (10YR 4/3} gravelly sw HNu- 1.5 ppm
[~ —{3060-Ms wel-graded SANDJ; very moist noodor 1.0t _|
3061-MD B
5 —
T 18/28/32 | 15/18 | Very dense, brown to dark brown (10YR 4/3) silty fine sm

HNu-ND<1 ppm

NOTES:

Sample containers are (2° x 6°) SS and Lexan sleeves collected from 0-0.5 fi.
Drilt Big is CME-45; Augers are 6.5" O.D., 3.25" I.D. with 140 Ib. hammer
Spectrum Drilling Co. (David McClellan, James Young)

TECANOLOGY
CORPORATION

1010/NELUS /drwipe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1012 (WP-02) COORDINATES:  (1110032.000N, 471831,000E) |DATE:  12/2/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/2/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/2/93
DRILLING METHODS:  HAND AUGER/MHOLLOW-STEM AUGER . PAGE 1 OF 1
5 i
o Q|3®
2 (6% |8 21555
2 =|Es|ies|ge DESCRIPTION % |22 REMARKS
38 = 3 =z s (% Sie = w |28
2|=8
3000-OR 8/8 FILL: [Loose, grayish brown (10YR 5/2) well-graded SAND .
—  —3001-DP 8/8 and GRAVEL, very moist]; gravel component is ~ 40% of Ew/ HNU-ND<1 ppm
R sample and up to 1.75" diameter, noodor ____ 20 Bw |
L5 —
19/38/70 | 12/18 | Very dense, brown (10YR 5/3) poorly-graded fine SAND s
— 24/32/78 | 15/18 | with some gravel, moist; gravel — 25% of total up to 1.5 P HNu-ND< 1 ppm
— 10 — diameter, no odor
[3002-OR
—  — 16/38/32 | 12/18 Very dense, yellowish brown (10YR 5/4) poorly-graded fine sp HNu-1 ppm
| 19/32/22 | 15/18 SAND with some gravel, moist; gravel -10% of sample to
.75" diamster,; no odor
— 15 —
S S e N 185f | |
—  — 12/20/21 | e/18 | Very dense, brown to dark brown (10YR 4/3) well-graded sw HNU-13
| 20 _B003-ORpo/16/40 | 15/18 | SAND, moist; no odor ppm
— — Total Depth= 21.6 Ft.
| 25
—_— -
— 30
NOTES: Hand-Auger samples in SS and Lexan Sleeves (2°x8") collected from 0-0.5 ft.
Hollow-Stemn Auger samples in SS and Lexan sleeves (2" x 6)
Drill Rig is CME-45; Augers are 6.5" O.D., 3.25° |.D. with 140 Ib. hammer
Spectrum Driling Co. (David McClellan, James Young)
INTERNATIONAL
TECANOLOGY
CORPORATION

1012/NELLS /drwipe






VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1026

(55-12)

COORDINATES:  (1106453.000N, 470899.000E)

DATE: 12/10/93

Samples collected in (2°x6) SS and Lexan Sleeves
Drill Rig is CME-45; Augers are 6.5' O.D. and 3.25" 1.D. with 140 Ib. hammer
Spectrum Drilling Co. (James Young, David McClellan)

ELEVATION:  N/A GWL: DEPTH: N/A DATETIME: N/A DATE STARTED: 12/10/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/10/93
DRILLING METHODS: HOLLOW-STEM AUGER PAGE 1 OF 1

E -
ca > QisT
s |2 S8 .l8 - 21585
32 = 5 s |E85|5 < DESCRIPTION & ég = REMARKS
o o ol 0
3 2178
3067-OR | g /s FILL:[Very dense, dark brown (10YR 3/3) well-graded SAND F.W/ HNu- ND<1 ppm
—  —3068-MS and GRAVEL, wet]; gravel to .75" diameter, no odor 1 54 igw
13069-MD L T e R

5 —

— 31/44/45 | 15/18

I — 27/34/38 | 16/18

34 / Very dense, brown to dark brown, (10YR 4/3) gravelly sW HNu- ND<1 ppm

— 10 — well-graded SAND, moist; no odor

11.0ft. -
—  T3070-0R[14/17/26 | 12/18 [\sary danse. brown (10YR 5/3) silty fine SAND, very | ]
ry dense, brown (10YR 5/3) silty fine SAND, very HNu- 2.5

— = 17/26/39 | 12/18 | moist; no odor sm u- &> ppm

L 15 —

e e Y O S leoft.| |

I 10/27/40| 13/18 Very dense, light brownish gray (10YR 6/2) poorly- . .

| 20 —13071-0R)| 33/41/34| 11/18 graded fine SAND and some silt and gravel, very maist; p HNu- ND<1 ppm

poorly-graded fine gravel ~ 10-15% of totalup to .5°

— ] diameter, no odor

— — Total Depth= 21.5 Ft.

L o5 |

— 30
NOTES:

INTERNATIONAL
TECHNOLOGY
CORPORATION

1028/NELLIS/drwipe




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: 1040 (OT-TTR-79) COORDINATES:  (1105880.772N, 471616.965E) |DATE:  12/10/93
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME:  N/A DATE STARTED: 12/10/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME:  N/A DATE COMPLETED: 12/10/93

DRILLING METHODS: HOLLOW-STEM AUGER

PAGE 1 OF 1

] )
ca | -5
F -g. ?) § s g —_ = ‘a-g 7
3= § s [EEalg < DESCRIPTION & é:—:i = REMARKS
o = ol %)
© 3 § 5
3085-OR| 10 6/6 Loose, yellowish brown (10YR 5/4) gravelly poorly-graded | sp HNu- 3.5 ppm
— T fine SAND, moist; no odor —
S o e o — — — — —___2oft ] -
— 5 —] |
I _T
— 10 — 3086-0R [11/18/21]|12/18 | Very dense, dark grayish brown (10YR 4/2) well-graded sw/ HNu- 1.5 ppm —
| 17/27/33|15/18 | SAND and GRAVEL, very moist; no odor gw - |
— Total Depth= 11.8 Ft. —]
L 15 —] —
— 20 —
L o5 ] |
— 30
NOTES:
Samples collected in (2° x 6°) SS and Lexan Sleeves
Drill Rig Is CME-45; Augers are 6.5* O.D. and 3.25° 1.D. with 140 |b. hammer
Spectrum Drilling Co. (James Young, David McClellan) —_—
TECENOLOGY
CORFORATION

1040/NELLSS/drwipc



VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115

PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE

BORING NUMBER: BG-4

COORDINATES: (1104279.229N, 468415.877E)

DATE: 12/10/S3

Samples collected in (2* x 6') SS and Lexan Sleeves
Drill Rig is CME-45; Augers are 6.5* O.D. and 3.25" |.D. with 140 Ib. hammer
Spectrum Driling Co. (James Young, David McClellan}

ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/10/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/10/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1
= E ol 3 b=goy

£ %_ : % E’ = : - g 55 %

T S|ES |EER|8 < DESCRIPTION & Et_é g REMARKS

o - = = o [2)

R g =8
i
6006-OR| 5 6/6 | Loose, brown (10YR 5/3) silty fine SAND with some gravel, {sm HNu- ND<1 ppm

— T slightly moist; gravel ~ 5% of sample up to .75" diameter -
FEEEE— some roots present, no odor 15 |
— 7 6/19/13 16/18 | Very dense, brown to dark brown (10YR 4/3) gravelly SW HNu-ND <1 ppm ]
— 5§ ~— 6007-OR 14/20/21] 17/18 | well-graded SAND, slightly moist; no odor —
— — Total Depth= 6.5 FL —
— 10 — —]
| 15 — -
| — 20 —]
L 25 —
— 30

NOTES:

INTERNATIONAL
TECHNOLOGY
CORPORATION

bg-VNELLIS Krwipc




VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409115 PROJECT NAME: NELLIS AFB, TONOPAH TEST RANGE
BORING NUMBER: 1041 (DP-07-N) COORDINATES:  (1109643.052N, 469684.330E) DATE: 12/15/83
ELEVATION:  N/A GWL: DEPTH: N/A DATE/TIME: N/A DATE STARTED: 12/15/93
ENGINEER/GEOLOGIST: J. HACKWORTH DEPTH: N/A DATE/TIME: N/A DATE COMPLETED: 12/15/93
DRILLING METHODS:  HOLLOW-STEM AUGER PAGE 1 OF 1
S |
cd | 213 ,;,A
= | 2 - - B
B Z|ES|zeE § c DESCRIPTION o e REMARKS
3 —|8 <3 (% ol @28
8|73
4000-0H 9 6/6 Loose, yellowish brown (10YR 5/4) silty fine SAND, with sm HNu-ND<1 ppm
— some gravel, moist; no odor, gravel is ~ 15% of bulk up to -
I— 75" diameter __ ___ __ _ _ __ __ __ 20ft ] | ]
5 —Jupor.0f Y44 12/18 Loose, brown (10YR 5/3) gravelly fine SAND with some silt, P HNu-ND<1 ppm _
3/5/4 | 12/18 | moist; no odor
. A 70ft ]
L 10 —{4002. 4/5/3 | 12/18 ; . sm —
10 —4002-OR 6/4/5 | 15/18 Loose, t?rown (10YR 5/3) silty fine SAND with trace of clay HNu-ND<1 ppm
S — very moist; no odor —
— ] . esft ] —
| _ 15 — Looss, yellowish brown (10YR 5/4) silty SAND with some ]
4003-OF  4/4/3 | 15/18 gravel, moist; no odor, gravel ~ 30% of bulk up to
— 5/6/8 | 15/18 | 2 diameter sm HNu-ND<1 ppm —
— Total Depth= 16.7 Ft. ]
L 20 | —
L o5 | —
EE— —
— 30
NOTES:

Samples collected in (2° x 6") SS and Lexan Sleeves
Drill Rig is CME-45; Augers are 6.5" O.D. and 3.25" 1.D. with a 140 Ib. hammer

Spectrum Drilling Co.(James Young, David McClellan)
INTERNATIONAL
TECANOLOGY
CORPORATION

1041 /NELLIS /drwipc






APPENDIX C

PRELIMINARY RISK EVALUATION SUMMARY TABLES
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