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ABSTRACT

An investigative drilling and sampling survey at the site of a proposed Fire Training
Facility (FTF) at Davis-Monthan Air Force Base, Tucson, Arizona, was conducted by the
Pollutant Assessments Group of ORNL’s Health and Safety Research Division during the
period February-October 1987. The objectives of this survey were: (1) to provide
environmental/chemical information and geotechnical characteristics of the site from soil
samples collected at the proposed site, (2) to determine the concentrations of volatile
organic compounds (VOCs) and petroleum hydrocarbon contaminants in these samples,
and (3) to make an assessment of survey data to determine if the proposed FTF site is
environmentally and geotechnically suitable.

Results of the chemical analyses indicate the presence of subsurface petroleum hydro-
carbons directly related to the former fire training burn pits. Although one of the samples
was found to have a relatively high concentration of petroleum hydrocarbons (9300 ug/g),
the contamination was limited in vertical extent, and the location of the bore hole was
approximately 61 m (200 ft) downgradient from any construction planned for the pro-
posed FTF site. All chemical analyses performed on bore hole samples for VOCs were
found to be at or below detection limits. This indicates that no significant subsurface con-
centrations of hazardous wastes are present at the site of the planned FTF. The geotechni-
cal investigation performed by The Earth Technology Corporation provided several recom-
mendations for construction of the FTF, but presents no data to indicate that the site
planned for the proposed FTF is geotechnically unsuitable.

The results of this siting investigation support the location of the new FTF in close
proximity to the present fire training area as planned.

ix






RESULTS OF THE FIRE TRAINING FACILITY SITING INVESTIGATION
AT DAVIS-MONTHAN AIR FORCE BASE, TUCSON, ARIZONA

1. INTRODUCTION

The Engineering Division of the Oak Ridge Gaseous Diffusion Plant and the Hazar-
dous Waste Remedial Action Program (HAZWRAP) of Oak Ridge National Laboratory
(ORNL) requested that the Pollutant Assessments Group (PAG) of ORNL’s Health and
Safety Research Division conduct a drilling and sampling project to provide chemical
verification and geotechnical information for the siting of a new, environmentally safe Fire
Training Facility (FTF) at Davis-Monthan Air Force Base (AFB), Tucson, Arizona. The
PAG is located in Grand Junction, Colorado.

1.1 PURPOSE

Base officials want to locate the new FTF within the general confines of the existing

FTF. The existing fire training pits were known to have already contaminated part of the

- area, but concentrations of contaminants and extent of contaminant migration were not

known. The purpose of this study was to examine geotechnical characteristics of the pro-

posed FTF area and to determine if the site was grossly contaminated with hazardous

materials. Therefore, drilling and soil sampling were conducted to verify that the proposed

site was relatively clean. Also, before finalizing the engineering design for the new facility,
the characteristics of the soil needed to be evaluated (ORNL 1987a).

The goal of the project was to verify that the proposed FTF could be built in close
proximity to the existing site. A soil boring program was implemented to provide samples
of subsurface material for examination and analysis (ORNL 1987b).

1.2 SITE DESCRIPTION

The FTF at Davis-Monthan AFB in Tucson, Arizona (see Fig. 1), includes a
triangular-shaped area with sides measuring about 150 m (500 ft) each. Each corner is
defined by a circular area about 46 m (150 ft} across, which is surrounded by a low dike.
At one of these circular areas is an aircraft mock-up. During exercises this mock-up is
sprayed with fuel and ignited (see Fig. 2). In the course of an Installation Restoration Pro-
gram (IRP) remedial investigation, it was learned that fuel from the exercises had seeped
into the shallow subsurface. The FTF has been used for about 10 years (Dames and
Moore 1986). ‘

1.2.1 Physiography

Davis-Monthan AFB is situated in the Tucson Basin within the southern part of the
Basin and Range physiographic province. The Tucson Basin is typical of this region: it is a
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Fig. 1. Chemical and geotechnical bore hole locations at Davis-Monthan AFB.




ORNL PHOTO 02281-88

Fig. 2. Hollow-stem auger rig with FTF aircraft mock-up in background at Davis-Monthan AFB. Note berm for containment of fuel
and fire-extinguishing agents near mock-up.



broad alluvial basin with adjacent hills and high mountains composed mainly of crystalline
rocks. Alluvial fill within the basin includes sand, gravel, and silts with a total thickness of
thousands of meters. Some of these strata are aquifers which are a major water supply
source for the Tucson area (Dames and Moore 1986).

1.2.2 General Hydrogeology

Water is provided to Davis-Monthan by eight wells which range in depth from 124 to
308 m (405 to 1010 ft). Several produce water from two or more intervals. The water
table is at a depth of about 92 m (300 ft). As is commonplace throughout much of the
desert southwest, the water table has been drawn down in response to pumping, which far
exceeds the recharge rate. Static water level in the base wells has declined from 8 m
(26 ft) to more than 30 m (100 ft) during the last 30 years. The overall gradient of the
water table is to the northwest, toward the center of the Tucson Basin (Dames and Moore
1986).

1.2.3 General Geology

Prior to this investigation, necar-surface geology was known from six 6.1-m (20-ft)
bore holes drilled during the previous IRP Phase II investigation. Other observations have
been made of the general character of near-surface substrata at a gravel pit elsewhere on
the base. Shallow subsurface material includes sands, gravels, sand-gravel mixtures, and a
few clay beds. Based on these field data, it is reasonable to conclude that these shallow
alluvial deposits are moderately permeable, but that clay-silt beds may retard shallow
groundwater movement. In addition, drillers’ logs of the water wells on the base describe
cemented sands and caliche in the shallow subsurface that also may affect groundwater
infiltration {Dames and Moore 1986).

1.2.4 Extent of Previously Detected Contamination

Contaminants consisting of JP-4 jet fuel and associated components were detected in
almost all subsurface samples collected at the FTF during the IRP Phase Il investigation
(Dames and Moore 1986). Contaminated soil was found from top to bottom of some holes.
Detection was based on odor and/or organic vapor instrument readings. In some cases,
samples showed visible contamination. The samples in which contaminants were found by
chemical analysis came from depths of 3.0 and 6.1 m (10 and 20 ft).

Contaminants present in the soils at this site are derived primarily from waste fuels,
lubricants, and solvents. The principal contaminants are volatile organic compounds
(VOCGs) and oil and grease. The contaminants detected in samples from the base water
wells W-4 and W-11 include methylene chloride, chloroform, 1,2-dichloroethane, oil and
grease, and phenol (Dames and Moore 1986).

The greatest suggestion of potential contamination at this site was found in the three
IRP drill holes (Borings 3-1, 3-2, and 3-6), which were located where jet fuel is currently



burned for fire training exercises or adjacent to the waste fuel storage tanks that supply
fuel to the FTF (Dames and Moore 1986). The Phase II, Stage 1 IRP borings, however,
were terminated at 6.4 m (21 ft), so it is not possible to estimate the vertical extent of
the potential contamination. VOC contamination detected at termination depth at a boring
near the waste fuel storage facility indicates that contamination is not limited to the fire
training areas investigated by Borings 3-1 and 3-2 (ORNL 1987a).

The extent of groundwater contamination can be estimated by the locations of the
base wells in which contaminants were detected sporadically. Base wells W-4 and W-11
are within about 760 m (2500 ft) of each other and the FTF. Contaminants from the FTF
could be carried downgradient and captured in the cones of depression in the groundwater
surface created by pumping base wells W-4 and W-11. However, contaminants detected in
the base water wells were not the same as those detected gin the soil borings (Dames and
Moore 1986). Therefore, it was unknown to what extent JP-4 and other possible contam-
inants had migrated from the existing FTF (ORNL 1987a).

2. FIELD INVESTIGATIONS

The objectives of the field investigation at Davis-Monthan AFB were to collect samples
and data in order to: (1) test for the presence of contaminants in the soil and (2) define
the geotechnical characteristics of the soil as they relate to the planned FTF construction
(ORNL1987a).

The basic components of the field investigations were (1) soil borings for environ-
mental sampling and (2) soil borings for geotechnical data and sampling (see Fig. 1). The
numbers of each type of boring and the types of samples collected are discussed below, as
are the procedures, equipment, and materials utilized for sampling (ORNL 1987¢).

2.1 ENVIRONMENTAL TESTING

Soil samples for environmental testing as well as geotechnical samples were obtained
from the first five drill holes. These holes were drilled to a depth of 11 m (37.5 ft). This
depth range was used in order to provide an adequate stratigraphic section for study. The
six 6.1-m-deep (20-ft-deep) holes drilled during the IRP Phase II investigation found sand
and gravelly sand in the bottom several meters of each hole.

2.1.1 Environmental Borings

The five combined environmental and geotechnical test borings (see Fig. 1) were
drilled prior to those holes needed only for geotechnical evaluation. This allowed for the
discontinuation of strict decontamination of the sampling tools (split-barrel and/or split-
ring samplers) used for the geotechnical sampling (see Figs. 3 and 4).
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Fig. 3. “California” split-ring sampler inserts intact as taken from split-barrel.



ORNL PHOTO 02286-88

Fig. 4. “California” split-ring inserts being cleaned out for reinsertion into 3 X 12 in. split-barrel (not shown).



2.1.2 Drilling Operations

The Earth Technology Corporation (Earth Technology) conducted the drilling and
geotechnical evaluation. Holes were located on the alluvium around the present fire train-
ing area and were drilled with a hollow stem auger.

2.1.3 General Conduct of Work

The first bore hole, BH-1 (see Fig. 1), was sampled for both environmental/chemical
(E/C) and geotechnical analyses. E/C sampling was conducted at approximately
1-m (3.3-ft) intervals as described in the work plan. It was determined from this bore hole
that the combined &/C and geotechnical sampling at the intervals specified in the work
plan caused serious sampling delays and extra work for the drill crew. To alleviate this
problem, the sampling interval and procedures were modified for the remaining four com-
bined E/C and geotechnical bore holes. The sample interval was modified to every 1.5 m
(5 ft), which allowed the drillers to drill one full auger flight and then take the split-
barrel E/C sample, followed immediately by the split-ring geotechnical sample. This pro-
cedural change greatly expedited the sampling and also minimized the possibility of cross-
contamination of the E/C samples. The split-barrel used for the E/C sampling was also
decontaminated between each interval (see Fig. 5).

One other deviation from the work plan was initiated during the field project. Upon
completion of the first deep geotechnical bore hole (GT-2, 28 m (91 ft)), which was sam-
pled every 1.5 m (5 ft), it was determined that the lithology remained essentially con-
stant. Therefore, the other two 28-m (91-ft) deep bore holes (GT-7 and GT-10) were sam-
pled at 1.5-m (5-ft) intervals to 9.1 m (30 ft) and then at 4.5-m (15-ft) intervals to the
bottom of the holes.

ORNL representatives were responsible for sampling and shipping of all E/C samples
to the Analytical Chemistry Department at Oak Ridge Gaseous Diffusion Plant in Qak
Ridge, Tennessee.,

Earth Technology representatives were responsible for all the geotechnical samples,
including transport to their geotechnical laboratory in Phoenix, Arizona, for analyses. An
ORNL representative supervised all drilling and sampling.

2.1.4 Drilling and Sampling Methods

A hollow-stem auger was used to drill all of the bore holes. Split-barrel samples for
eavironmental and chemical analyses were collected at 1.5-m (5-ft) intervals using a 5 X
457 c¢m (2 X 18 in.) split-barrel sampler. The geotechnical samples were collected using
a 7.5 X 30 cm (3 X 12 in.) split barre! with inserted 2.54 X 6.35 c¢cm (1 X 2.5 in.)
“California” split-ring samplers.

To determine standard penetration, blow counts per 15 cm (6 in.) were recorded for
both types of split-barrel sampling using the standard 63.5-kg (140-b) hammer falling
75 cm (30 in.). Fifty blows per 15 cm (6 in.) was considered refusal.
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Fig. 5. Full recovery of a 2 X 18 in. split-barrel sample for environmental/chemical (E/C) analysis.



10

2.1.5 Equipment Decontamination and Waste Handling

To minimize potential for cross-contamination of samples, all drilling and sampling
equipment was decontaminated prior to drilling, between environmental sample borings,
prior to sampling, and before removal from the site. Equipment decontamination pro-
cedures consisted of thorough high-pressure hot water washing with a laboratory-grade
detergent, followed by a potable water rinse. The environmental sampling tools (split-
barrel) also received a deionized water rinse and a final rinse with pesticide-grade isopro-
pyl alcohol. Earth Technology was responsible for the collection, containment, and disposal
of all fluids and waste materials generated by decontamination procedures and field inves-
tigations until it was determined that no significant contamination was present, at which
tiine the rinse water was spread on the concrete pad at the northwest side of the site and
was allowed to evaporate. Strict decontamination procedures were discontinued after the
chemical sampling of the first five bore holes was completed, but air monitoring with a
photeionization detector (PID) was conducted for personnel safety throughout the project.

Cuttings from the drilling were backfilled into the drill holes after all sampling was
completed.

2.1.6 Sampling Procedures

During the field investigation appropriate standards for sampling methods and quality
controls (QC) were followed. For sampling procedures the following items were relevant:

*  the number, types, and locations of all samples;
e the methods of sample acquisition and preservation;
e the design, construction, and abandonment procedures for soil borings; and

e the schedule for implementing the various sampling tasks.

During drilling, a PID was used to monitor ambient air, drill cuttings, and split-barrel
samples, This was done for three reasons: to detect any organic vapor that might have
been harmful to the workers; to locaie subsurface zones that were contaminated; and to
screen split-barrel samples in order to determine which samples should be retained for pos-
sible chemical analysis.

At least three samples were selected from each hole for chemical analysis. A sample
was taken from the bottom of each hole, plus two others from zones with the highest PID
readings. Samples were analyzed for the following substances, which are diagnostic for
JP-4 jet fuel: oil and grease, benzene, napthalene, xylene, and toluene. Appropriate analyt-
ical techniques were used as required by U.S. Environmental Protection Agency (EPA)
protocols, including SW5030/8020 for aromatic volatiles, SW5030/8240 for halogenated
volatiles, and SW3550/E418.1 for petrolenm hydrocarbons.

The results of the chemical analyses are presented in Appendix 1.
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2.2 GEOTECHNICAL TESTING

A subsurface investigation of the proposed FTF site was performed by Earth Technol-
ogy. The design of the new FTF consists of & 61-m-diam (200-ft-diam) gravel fill vehicle-
maneuvering pad 0.61 m (2 ft) above grade, various concrete pads, a double-lined con-
tainment pit on the top of the fill, and other support facilities. Anticipated loads include
only the 0.61 m (2 ft) of fill, the concrete pads, and truck-mounted fire-fighting equip-
ment. The facility will be constructed using locally available aggregate as fill.

2.2.1 Geotechnical Sampling

The selected method of drilling was by hollow-stem auger. Sampling was conducted at
approximately 1.5-m (5-ft) intervals using either split-ring samplers inserted into 7.5 X
30 cm (3 X 12 in.) split barrels or standard 5 X 45 cm (2 X 18 in.) split-barrel
samplers with no inserts. A total of 16 holes drilled for geotechnical sampling, including
the 5 previously described 11-m-deep (37.5-ft-deep) chemical test holes; 3 holes were
28 m (91 ft) deep, and the remaining 8 holes were 7 m (21.5 ft) deep. All holes were
sited in the construction area.

2.2.2 Geotechnical Laboratory Testing

Twenty-five split-barrel or split-ring samples were selected for natural moisture con-
tent and tested in accordance with ASTM D-2216-71. A modified proctor analysis
(ASTM D-1557) on five samples was performed, and at least ten samples were selected
for grain-size analysis (ASTM D-422-72). Five samples were selected for the determina-
tion of plasticity or Atterberg limits (ASTM D-4318-83). At least two samples of clay
strata were tested for one-dimensional consolidation in accordance with ASTM D-4186.
All geotechnical samples taken but not used for laboratory testing were stored for a period
of three months prior to disposal in case further testing was needed. This included the
samples taken from the environmental test borings that were not turned in for chemical
analysis. Geotechnical testing results are presented in Appendix II.

2.3 SAMPLE HANDLING AND SHIPPING PROCEDURES

Environmental samples collected by split-barrel were placed in clean 946-mL (32-0z)
glass jars with teflon-lined covers that were labeled to show the project name, hole
number, sample interval, and date. Samples were packed into iced cooler chests immedi-
ately after collection (see Fig. 6). Sample descriptions included lithology, color, grain size,
texture, and relative amounts of gravel, sand, silt, and clay. Samples were also described in
accordance with standards of the Unified Soil Classification System (USCS) (Prokopovich
1977). :

Environmental samples were shipped to the analytical lab in accordance with estab-
lished EPA protocols for packaging, transportation, and storage {ORNL 1988). ORNL
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Fig. 6. Environmental/chemical (E/C) sampling table. Note coolers for VOC sample preservation.
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representatives shipped all of the environmental samples. Chain-of-custody forms accom-
panied all samples to the analytical laboratory. Geotechnical samples were collected by
personnel from Earth Technology and were sent to their geotechnical lab according to
common work practices.

2.4 QUALITY ASSURANCE/QUALITY CONTROL

Elements of quality assurance/quality control (QA/QC) specifically applicable to the
environmental investigation included:

* adherence to decontamination procedures for all equipment and materials used in dril-
ling;

e  designation by the subcontractor of an individual who was responsible for monitoring
the quality of work and who would interface with the ORNL representative;

*  maintenance of a daily log with a thorough summary of each day’s work;

¢ adherence to the QA /QC plan for this investigation.

¢  sample chain-of-custody requirements;

* sample handling protocols;

»  specifications or regulations for QA/QC duplicate samples, field blanks, and decon-
tamination rinsate samples;

¢  specifications or regulations for field and laboratory data management;
¢  specifications or regulations for decontamination procedures; and
¢  procedures and requirements for disposal of investigation-generated wastes.

The analytical laboratory was to analyze 10% of the samples in duplicate. These sam-
ples along with the regular samples were sent as QC splits for secondary laboratory analy-
sis. Duplicates requested by the various regulatory agencies or other approved parties were
made from the same base samples. Upon collection, soil samples were composited in the

field in an appropriate large container from which all duplicate samples were homogenized
and subsampled, using the appropriate sample containers.

3. SIGNIFICANCE OF FINDINGS

3.1 CHEMICAL ANALYSES

Results of the chemical analyses of soil samples from five bore holes indicated the pres-
ence of significant petroleum hydrocarbons in two samples from bore hole 2 and one sam-
ple from bore hole 5 (see Fig. 1 and Appendix I).



14

Concentrations of petroleum hydrocarbons in bore hole 2 were 9300 pg/g at approx-
imately 3.6 m (12 ft) and 390 ug/g at approximately 6.7 m (22 ft). The sample from
the bottom of the hole [at approximately 11 m (37 ft)] was below the detection limit of
17 ug/g. Bore hole 2 was drilled adjacent to an area which had been used for fire train-
ing (burn pit) in the past. There were obvious carbon residues on the surface, but the area
did not have a definite berm built up around it for containment, as did the two other burn
pits. Bore hole 2 was drilled approximately 61 m (200 ft) northwest (downgradient)
from any of the planned new facilities. Thus, the contamination found should not adversely
affect the present siting plans.

Bore hole 5 also showed significant petroleum hydrocarbons (120 ug/g) at approxi-
mately 4 m (12 ft) deep. The other two samples analyzed from bore hole S were found
to be below the detection limit (17 pg/g) for petroleum hydrocarbons. The location of
bore hole 5 was approximately 24 m (80 ft) northwest of one of the two currently used
burn pits (see Fig. 1). The containment berm of this burn pit was breeched on its
northwest side, which may have allowed some unburned fuel to escape the burn pit. The
east edge of the vehicle-maneuvering area of the new FTF will reach the location of bore
hole 5. However, since only one of the samples from bore hole 5 showed slight contami-
nation, siting the new FTF should not be affected.

Chemical analyses for VOCs showed concentrations of methylene chloride, toluene,
chloroform, and 2-butanone at detection limit values in several of the samples. All other
VOCs except acetone were found to be below detection limits.

Acetone was detected in all the samples analyzed. The Analytical Chemistry Depart-
ment of the Qak Ridge Gaseous Diffusion Plant has attributed it to the conversion of the
isopropyl alcohol used for decontamination of the sampling tools to acetone by exposure to
sunlight.

3.2 GEOTECHNICAL INVESTIGATION

Results of the geotechnical investigation support the conclusion that no significant re-
strictions to building the new FTF at Davis-Monthan AFB exist. Earth Technology did,
however, make several recommendations in its geotechnical report (Appendix II). These
include:

1. Site preparation should remove all vegetation, abandoned utility lines, or other buried
obstructions. A minimum of 15 cm (6 in.) of surface soil should be removed from the
entire site followed by compaction of 95% according to ASTM D-1557.

2. For building areas, soil should be excavated and removed from the site, replaced with
clean (uncontaminated) soil, and compacted. The extent of the area treated by such
procedures varies with intended use. To provide support for foundations and slabs, the
treated area should extend 1.2 m (4 ft) below footings, 0.6 m (2 ft) below slabs,
and 1.5 m (5 ft) beyond outside dimensions of all structures; for effluent pond and
containment pit it should extend 1.2 m (4 ft) below and 1.5 m (5 ft) around perim-
eters; and it should extend 0.9 m (3 ft) below and 0.6 m (2 ft) along side of pit
drain lines. In all cases the recompaction material should be of a nonexpansive fill.
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3. Fill placement and compaction should use organic-free nonexpansive fill placed in
horizontal lifts not exceeding 20 cm (8 in.) in loose thickness, moisture conditioned,
and compacted to a minimum of 95% according to ASTM D-1557,

4. Shallow foundations should utilize wall footings of 30 cm (12 in.) minimum width
and embedded at least 45 cm (18 in.) below lowest adjacent finish grade. Interior
spread footings should be placed at least 60 cm (24 in.) below lowest adjacent grade
and be 60 cm (24 in.) in width.

5. Floor slab thickness and reinforcement requirements should be designed by a struc-
tural engineer, but minimum design recommendations include: 10-cm-thick (4-in.-
thick) slabs with welded mesh (6 X 6-10/10 WWF) placed at mid-height to control
thermal cracking; a minimum 6-mL-thick plastic moisture barrier placed between a
5-cm (2-in.) sand blanket on compacted fill with another S-cm-thick (2-in.-thick) sand
blanket between it and the slab where moisture-sensitive floor covering is planned.
Moisture conditioning of at least 30 cm (12 in.) of the slab subgrade should also be
provided.

6. Lateral earth pressures are based on 120 lb/ft? unit weight for level backfill material
under free drainage conditions. If variations in backfill materials occur or if sloping
backfill is used, including any retaining walls, the following parameters should be con-

sidered:
Active equivalent fluid pressures: 40 1b/f1?
Passive equivalent fluid pressures: 300 ib/ ft3
At-rest equivalent fluid pressures: 60 1b/ft?
Coefficient of friction (concrete on soil): 0.3
Allowable bearing capacity: 2,400 1b/ft’

Also, properly outletted drain systems should be provided behind any retaining walls
to avoid hydrostatic pressure buildup.

7. Soil corrosivity and cement-type recommendations include use of nonmetallic or
corrosive-resistant utility pipes, and, based on sulfate test results, Type Il cement may
be used for all concrete.

8. Drainage and erosion prevention should be provided by designing pad grades such
that surface runoff is directed off-site towards approved drainage devices. Erosion
should be minimized by covering all slopes with coarse gravel and planting drought-
tolerant vegetation.

3.3 CONCLUSIONS

Possible contaminants expected at the FTF site were JP-4 and related fuels, lubri-
cants, and solvents; therefore, chemical analyses requested were diagnostic analytical
parameters for petroleum hydrocarbons and volatile organic compounds (VOCs).

Results of chemical analyses determined that petroleum hydrocarbons directly related
to the former fire training burn pits are present in the subsurface. Although one of the
samples was found to have a relatively high concentration of petroleum hydrocarbons
(9300 pg/g), the contamination was limited in vertical extent, and the location of the bore
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hole was approximately 61 m (200 ft) from any construction planned for the proposed
FTF site. All chemical analyses performed on bore hole samples for VOCs were found to
be at or below detection limits.

The geotechnical investigation provided several recommendations for construction of
the FTF, but did not present any data which would indicate that the site planned for the
new FTF is geotechnically unsuitable.

In summary, results of this siting investigation support the location of the new FTF
within the present fire training area as planned.
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MABRTIN MARIETTA

MARTIN MARIETTA ENERGY SYSTEMS, INC.

nternal Correspondence

November 2, 1987

P. J. Franco, HAZWRAP, FEDC

Results from Davis-Monthan AFB QA/QC Split Samples

One set of samples has been received from Davis-Monthan AFB. The samples arrived
at the Analytical Chemistry Department (ACD) at Oak Ridge Gaseous Diffusion Plant
on September 3, 1987. Data from this set is presented in this report.

Copies of the chain of custody which were received by ACD are attached. Chain of
custody kept in the laboratory is on file and has been reviewed for completeness.

EPA Method 8240 was performed for the volatiles analysis on soils, and EPA Method
624 was performed for the volatiles analysis on waters. No surrogate recoveries on
the volatiles exceeded the October 1986 Revised CLP criteria. None of the samples
exceeded the 10-day holding time for volatiles, except DMTB03-RI-0901-02. This
sample was originally analyzed on September 4, 1987, but the data was lost due to
instrumental problems, and the sample was re-analyzed on September 18, 1987. The
volatile blanks met the CLP criteria for common solvents. The volatile matrix spikes
and matrix spike duplicates were within the CLP limits. Calibration and tuning of
the GC/MS was performed as per the October 1986 Revised CLP method. Every sample
showed above detection limit levels of acetone, including the field blanks. It is my
understanding that the sampling equipment was decontaminated with isopropyl alcohol,
and we know that sunlight converts isopropyl alcohol to acetone. Acetone is a common
problem when isopropyl alcohol is used for equipment decontamination. The trip blanks
also showed significant levels of acetone, but the method blanks, with one exception,
showed below detection levels of acetone. The one exception was slightly above
detection limits. Several of the samples showed methylene chloride, toluene, and
chloroform at concentrations near the detection limits.

EPA Method 418.1 was performed for the petroleum hydrocarbons. None of the samples
exceeded the 28-day holding time for petroleum hydrocarbons. There is not a surrogate
program available for petroleum hydrocarbons. One set of matrix spikes and matrix
spike duplicates was performed, and they met the CLP criteria. Three of the samples
showed significant levels of petroleum hydrocarbons.

R. D. Westmoreland, K-1000, MS-440, ORGDP (4-8072) - NoRC

RDW:mpo
Attachments:
As stated
cc/att: D. Campbell, HAZWRAP, FEDC
D Smuin, ORNL, Grand Junction, Colorado
cc/wo att: M. S. Miller

R. W. Morrow
File-RDW-NoRC (2)



TABLE 1. CUSTOMER SAMPLE NUMBER VERSUS LABORATORY SAMPLE NUMBER

Laboratory Customer
Sample Sample
Number Number Analysis
871016-090 DMBHQI-S0O-0831-06 VOA, PET. H.C.
871016-091 DMBH01-5S0-0831-07 VOA, PET. H.C.
871016~-092 DMBH01-S0-0831-09 VOA, PET. H.C.
871016-093 DMBH02-50-0831-03 VOA, PET. H.C.
871016-094 DMBH(02-S0-0831-05 VOA, PET. H.C.
871016-095 DMBH02-5S0-0831-08 VOA, PET. H.C.
871016-096 DMBH03-50-0901-02 VOA, PET. H.C.
871016-097 DMBH03-SO-0901-04 VOA, PET. H.C.
871016-098 DMBH03-S0-0901-08 VOA, PET. H.C.
871016-099 DMBH04-S0O-0901-05 VOA, PET. H.C.
871016-100 DMBH04-S0-0801-06 VOA, PET. H.C.
871016-101 DMBH04-S0-0901-08 VOA, PET. H.C.
871016-102 DMBH05-S0-0901-02 VOA, PET. H.C.
871016-103 DMBH05-SO-0901-03 VOA, PET. H.C,
871016-104 DMBH05-S0-0901-08 VOA, PET, H.C.
871016-105 DMBH03-S0-0901-04D VOA, PET. H.C.

TABLE 2. MATRIX SPIKE SAMPLE NUMBERS VERUS LABORATORY SAMPLE NUMBERS

Laboratory Matrix Spike
Sample Sample
Numbers Numbers Analysis
871016-106 DMBH03-S0O-0801-04MS VOA
871016-107 DMBH03-SO-0901-04MSD VOA
871016-112 DMTB0OI-RI-0831-01MS VOA

871016-113 DMTB01-RI-0831-01MSD VOA




TABLE 3.

Laboratory

Sample

Numbers

871016-108
871016-109
871016-110
871016-111

TABLE 4.

Laboratory

Sample

Numbers

Field and Trip
Blank Sample
Numbers

871016-114
871016-115
871016-116
871016-117
871016-118
871016-119
871016-120
871016-121

DMFB01-RI-0831-01
DMFB03~RI-0801-02
DMTB01-RI-0831-01
DMTB03-RI-0801-02

Field and Trip
Blank Sample
Numbers

VOBLK0908
VBLK09092
VOBLK09092
VOBL 09091
VOBLK0S910
VOBL09081
VBLK09042
VYOBL09181

FIELD AND TRIP BLANK SAMPLE NUMBERS VERSUS LABORATORY
SAMPLE NUMBERS

Analysis

VOA, PET. H.C.
VOA, PET. H.C.

VOA
VOA

METHOD BLANK SAMPLE NUMBERS VERSUS LABORATORY
SAMPLE NUMBERS



TABLE 5.

Number of Blank

LABORATORY BLANK SAMPLES

Associated Samples

871016-114

871016-115

871016-116

871016-117

871016-118

871016-119

871016-120

871016-121

871016-090
871016-091
871016-092
871016-093
871016-094
871016-095
871016-096
871016-097
871016-098
871016-103
871016-104
871016-105
871016-106
871016-107

871016-099
871016-100

871016-101
871016-102

871016-108
871016-109

871016-110
871016-112
871016-113

871016-111
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LABORATORY DATA SET







Oak Ridge Gaseous Diffusion Plant
Anzlutical Cheaistry Department
Results of Analyses

Customer Name! FRANCO
Custoser Sasele Nusber! BHO1-50-0831-04 Lat Sasrle Nusber! 871016~-0%0
Date Sasrle Received:  16-0CT-1987 Date Sasrle Cosrleted! 30-0CT-1987
Date Saarled! Saarled By:
Material Descrirtion:  DAVIS-MONTHAN SOIL Rea., Number:
Activity  Preraration Analysis Date
Nuaber  Procedure No» Procedure No. Analusis Result Units Analust Cosrleted
184207 EPA-3540 EPA-418.1 Petroleus Hudrocarbon {17 wug/g MR POWELL 27-0CT-1987

Progras Manager: NS Miller
Date Aperoved: 30-DCT-1987




URUHMLIL HRBLTDio i ALFUA:

AnalIS IDY 871016~090 Customer Sasele ID: BHOI-50-0831-06
Laborstory Nase: OQOrganic Mass Seectroscory Custoser Naae: FRANCD

File IDi ITAS Sample Matrixi SOIL

Instrusent ID: ITASR Reguisition Nuaber:

Dates Release Authorized Byi DC Canada Date Samrle Received:  4-SEPF-1987

Volatile Ordanic Cospounds - HSL

Date Extracted/Prerared: Date Analuzed: B-SEP-1987

Preparation Procedure Number: EPA-5030 Analusis Procedure Nusber: EPA-8240

Percent Mositure: Conc/Bilution Factor! 1.0

Percent Moisture (decanted): Analust: L HOLSOPPLE

Assaciated Blank: 871014-114
CAS ug/KgR CAS ud/KgR
74-87-3 chlorosethane 10U 79-00-3 Lily2-trichloroethane u
74-83-9 broacaethane 10U 71-43-2 benzene S
75-01-4 vinyl chloride 10U 10081-02-6 trans-1s3-dichlorcrrorene Su
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvingl ether 10U
75-09-2 wethulene chloride KN ] 75-25-2 bromofors SU
§67-64-1 acetone 87 R 108-10-1 4-pethul-2-pentanone 10U
75-15-¢ carbon disulfide St 391-78-4 2-hexanone 10U
75-35-4 1y1-dichloroethene St 127-18-4 tetrachlorcethene SU
75-34-3 1s1-dichlorcethane U 79-34-5 111+242-tetrachloroethane U
156-60-3 trans-1s2-dichloroethene St 108-88-3 toluene SU
67-66-1 chlorofora SU 108-90-7 chlorobenzene S
107-06-2 1y2-dichloroethane Sy 100-41-4 ethulhenzene Su
78-93-3 2-butanone 10U 100-42-5 styrene Su
71-55-6 1s1s1-trichloroethane SU totzl sulenes SU
56-23-5 carbon tetrachloride SU
108-05-4 vingl acetste 10U
75-27-4 brosodichloromethane St
78-87-5 1s2-dichlorcprorane SuU
10061-01-5 cis-1»3-dichlorosrorene Su
79-01-¢ trichloroethene St
124-48-1 dibrosochloromethane 5U

Dats Rerorting Guslifiers:

U - Comround was analuzed for but not detected. The number is the attainable detection lisit for the samele.

B - Analute was found in the reasent hlank as well as the sasrle.
J - Indicates an estisated value,
NIl - Not Detected.

Surrodate Recovery Data

fisount Asount Fercent
Surrogate Cosround Sriked Recovered Recovered
TOLUENE-DS 50 S54.5° 105.0
RROMOFLUORORENZENE 50 57 114.0

152-DICHLOROETHANE-D4 5 54,5 109.C




O3k Ridde Daseous Diffusion Flant
Analytical Chesistrs Derartsent
Results of Anzluses

Customer Name: FRANCO

Custoser Sasrle Nuaber: BHO1-S0-0831~07 Lab Saarle Number! 871016-091

Bate Sasple Received: 14-0CT-1987 Date Samrle Comrleted! 27-0CT-1987

Date Samrled! Saarled Byi

Naterial Descrietion:  DAVIS-NONTHAN SOIL Rea, Nusber:
Activity Preraration finalusis Rate
Nusber Procedure No.  Procedure No. Analusis Result Units Analyst Cosrleted
184207  EPA-3340 EPs-418.1 Petroleus Hudrocarbon 47 ug/d NR POWELL 27-0C7~1967

Progras Manader: HS Miller
Dizte Arrroved: 28-0CT-1987




URORILL RItRL 1040 UHIN ALl v

AnalIS IDI 8710146-091 Custoser Sacrle IR RHO1-50-0831-07
Laboratory Neme! Ordanic Mass Seectroscoey Custoaer Nome: FRANCO

File IDi 1ITAS Saerle Matrix: SOIL

Instruaent ID: ITAS Reauisition Nusber:

Data Release Authorized Byi DC Canada Date Sasele Received:  4-SEP-1987

Volatile Ordanic Coapounds - HSL

Date Extracted/Prerared: Date &nzluzed: 8-SEP-1987

Preraration Procedure Number! EPA-3030 fnalusis Procedure Nusber: EPA-8240

Percent Nositure: Conc/Dilution Factor: 1.0

Percent Moisture (decanted): Analust: L HOLSQPPLE

Associated Blank: 871016-114
cas ud/Kg Cas ud/Kg
74-87-3 chlorosethane 10U 79-00-5 1s1y2-trichlcroethane SuU
74-83-9 brososethane 10U 71-41-2 benzene U
75-01-4 vinyl chloride 10U 10061-02-6 trans-1y3-dichlarorropene Su
75-00-3 chloroethzne 10U 110-75-8 2-chloroethslvingl ether 10U
75-09-2 sethylene chloride é 75-25-2 brosofore SuU
67-64-1 acetone 98 k 108-10-1 4-gethul-2-rentanone 10U
75-15-0 carbon disulfide SU 591-78-4 2-hexanone 10U
75-35-4 1s1-dichloroethene SU 127-18-4 tetrachloroethene U
75-34-3 1s1-dichloroethane SU 79-34-5 1r1,2y2-tetrachloroethane SU
156-50-5 trans-1s2-dichlorcethene 5y 108-88-3 toluene Su
67-64-3 chlorofors sU 108-%0-7 chlorobenzene Y
107-04-2 1y2-dichloroethane U 100-41-4 ethulbenzene U
78-93-3 2-butanone 10U 100-42-5 styrene SU
71-55-4 1s1s1-trichloroethane Su totzl xulenes SU
56-23-5 carbon tetrachloride 5U
108-05-4 vinyl acetate io0u
75-27-4 trosodichlorosethane Su
78-87-5 {y2~dichlororrorane SU
10061-01-5 cis-1y3-dichlororrorene Su
79-01-¢ trichloroethene SU
124-48-1 dibrosochloroaethane Su

Diats Rerorting Qualifiers:

U - Coeround was analuzed for hut not detected. The nusher {s the attainable detection limit for the sasrle.
R - Analute was found in the reagent blank ss well as the casrle.

J - Indicates an estimated value.

NI - Not Detected.

Surrodate Recovery Data

Asount Ascunt Percent
Surrodate Compound Spiked Recovered Recovered
TOLUENE-DS 50 S3.5° 107.¢
BROMOFLUBRORENZENE S0 32,0 104.0

1+ 2-DICHLOROETHANE-114 30 3%.90 118.9




Oak Ridde Gaseous Diffusion Plant
Analutical Cheaistry Departaent
Results of Ancluses

Custoser Nase! FRANCO

Custoser Saprle Nuaber) RHO1-50-0831-09 Lab Sasple Nusher: 871016-092

Date Sample Received:  16-0CT-1987 Date Saarle Coarleted: 27-0CT-1987

Date Samrled! Sasrled Byl

Haterial Descrirtiont  DAVIS-MONTHAN SOIL Ree. Nusber:
Aotivity Preraration Anslusis Date
Nusber Procedure No. Procedure No. Analysis Result Units Analyst Coarleted
184207  EPA-J340 EPA-418.1 Petroleua Hedrocarbon {17 wug/g NR POMELL 27-007-1987

Prodram Menader: MS Miller
Date Approved: 28-0CT-1987




ORLANIL ANALISLS DRIA KEFUKE

An3lIS 1DV 871014-092 Custoser Sasele ID! BRHO1-50-0831-09
Laboratory Naae: Ordanic Mass Srectroscopy Customer Nzae: FRANCO

File ID! ITAS Saarle Matrix: SOIL

Instrusent ID! ITAS Reauisition Nuaber!

Data Release Authorized By DC Canada Date Saarle Received:  4-SEPF-1987

Volastile Ordanic Compounds -~ HSL

Date Extracted/Prerared. Date Analyzed: 8-SEP-1987

Preraration Procedure Nuaber: EPA-5030 An2lusis Procedure Nuaber: EPA-8240

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Moisture {(decanted}: #nalust! L HOLSOPPLE

fissociated Blank: 871016-114
CAS ud/Kd CaAS ud/Ke
74-87-3 chlorosethane 10U 79-00-5 1s1s2-trichloroethane SU
74-83-% brososethane 10U 71-43-2 benzene St
75-01-4 vinul chloride 10U 10041-02-8 trans-1»3-dichlororrorene Su
73-00-3 chloroethane 10U 116-75-8 2-chloroethylvingl ether 10U
75-09-2 sethulene chloride SU 75-25-2 broscfors Su
&67-64-1 acetone 20R 108-10-1 4-aethyl-2-pentanane 10U
75-15-0 carbon disulfide SU 591-78-4 2-hexanone 10U
75-35-4 111-dichloroethene it 127-18-4 tetrachloroethene hi
75-34-3 1r1-dichloroethane Su 79-34-5 1s1s2s2-tetrachloroethane SU
154-60-5 trans-1s2-dichloroethene 5u 108-88-3 toluene 1J
67-66-3 chlorofors Su 108-90-7 chlorobenzene U
107-04-2 112-dichleroethane Su 100-41-4 ethulbenzene St
78-93-2 2-hutanone 10U 100-42-5 styrene U
71-55-6 1r1r1-trichloroethane SU tots] xulenes St
96-23-3 carbon tetrachloride SU
108-05-4 vinyl scetate 10U
75-27-4 trosodichlororethane St
78-87-5 142-dichlororrorane SuU
10061-01-5 cis-1y3-dichlororrorene SuU
79-01-6 trichlorcethene st
124-48-1 dibrosochlorosethane Su

Data Rerorting Qualifiers:

U - Cospound was analuzed for but not detected. The numbder is the attainatle detection lisit for the sasrle,
B - Analute was found in the readent hlank as well 35 the sawrle,

J - Indicates an estisated value.

ND' - Not Detected.

Surrogate Recovery Dats

Anount Asount Fercent
Surrodste Comround Seiked Recovered Recovered
TOLUENE-DS 50 53,0 1086
BROMOF L UDROBENZENE 50 50.5 101.0
1+2-DICHLORDETHANE -]4 50 54.5 10%.0

Srike Recovery Dats




fnalysis

Aaount
Spiked

ARouNt tercent
Recovered Recovered

PETROLEUK HYDROCARBON

8100

7500, 92,59



Bak Ridde Gaseous Diffusion Flant
Analytics] Chesistry Derariment
Results of Analuses

Custoper Name! FRANCO

Custoser Samrle Nusber: BH02-50-0831-03 Lab Saarle Nusher: B71016-093

Date Sample Received:  16-0CT-1987 Bate Saarle Comrleted: 27-0CT-1987

Date Sasrled! Sasrled Byl

Material Descrirtion:  DAVIS-MONTHAN SOIL Rea. Nusber:
fctivity Preparation Analuysis Date
Nuaber Procedure No, Procedure No. Analysis Result Units Analust Coarleted
184207 EPA-JS40 EPA-418.1 Petroleun Hudrocarbon 9300 wd/d MR PONELL 27-0C1-1987

Prodras Manader: MS Miller
Diate Arproved: 28-0CT-1987



ORGANIC ANALYSIS DATA REFOKT

AnalIS IDY 871016-093 Custoaer Sasple IR! BHO2-50-0831{-03
Lahoratory Name! Organic Mass Srectroscopy Customer Nome: FRANCO

File ID} 1ITAS Sasple Matrixi SOIL

Instrument ID! ITAS Reauisition Nusber!

Data Release Authorized Byl DC Canada Date Sasrle Received!  4-SEP-1987

Uolatile Orsanic Comrounds - HSL

Date Extracted/Prerared: Date Analuzed!  B8-SEP-1987

Preraration Procedure Nusber: EPA-3030 finalusis Procedure Number? EPA-8240

Percent Mositure! Conc/Dilution Factor: 1.0

Percent Moisture {decanted)! fnalust! L HOLSOPPLE

Associated Blank! 6871014-114
€AS ud/Kd CAS ud/Kg
74-87-3 chlorosethane 10U 79-00-5 13112-trichloroethane SU
74-83-9 brososethane 10U 71-43-2 benzene Su
75-01-4 vinyl chloride 10U 10081-02-6 trans-1,3-dichloroprorene SuU
75-00-3 chloroethsne 10U 110-75-8 2-chloroethylvingl ether 10U
75~09-2 sethelene chloride 8 79-25-2 brosofors U
£7-64-1 acetone 8 R 108-10-1 4-gethul-2-rentanone 1ou
75-15-0 carbon disulfide SU 591-78-6 2-hexanone 10U
75-35-4 1s1-dichloroethene U 127-18-4 tetrachloroethene 5u
75-34-3 1r1-dichloroethane suU 79-14-5 11152:2-tetrachloroethane St
154-40-5 trans-1y2-dichlorocethene SU 108-89-3 toluene 1)
67-66-3 chlorofors sl 108-90-7 chlorohenzene SU
107-06-2 1s2-dichloroethane Sy 100-41-4 ethulbenzene U
78-93-3 2-butanone 10U 100-42-3 sturene U
71-55-6 {11st-trichloroethane i tota) uulenes U
56-21- carbon tetrachloride 5U
108-05-4 vinyl acetate 10U
73-27-4 trosodichlorosethsne U
78-87-5 1s2-dichlororrorane U
10061-01-5 cis-1s3-dichlororrorene SU
79-01-¢ trichloroethene SU
124-48-1 dibrosochlorosethane SU

Reta Rerorting Qualifiers:

U - Coeround was analuzed for but not detected.

B - #nalute was found in the readent blank as well as the saarle.
J - Indicates an estisated value,
ND - Not letected.

Surrpgate Recovery Data

Anount Aacunt Percent
Surrodate Comeound Sriked Recovered Recovered
TOLUENE-DS 50 55,5 11,0
BROMOFLUORDRENZENE 50 44,0 92.0
19 2-DICHLOROETHANE -4 50 54,0 108,¢

1111x Comsents from the ¥et Chemistru Laboratory k1gsx

The nusber is the attainable detection limit for the samrle,



Oak Ridge Gaseous Diffusion Plant
Analuticsl Chemistry Derartaent
Resulte of Anzluses

Custoaer Naae! FRANCO

Custoser Saserle Nuaber! BH02-50-0831-05 Lab Sasele Numsber: B71016-094

Date Sazarle Received: 16-0CT-1987 Dste Saarle Cosrleted: 27-0CT-1987

Date Sasrled: Saarled Ryl

Material Descrirtion:  DAVIS-MONTHAN SOIL Rea. Number:

Activity Preraration Analysis Rate

Nusber Procedure No. Procedure No. finalusis Result Units Analust Coarleted
184207  EPA-3540 EPA-418.1 Petroleus Hudrocarbon 390 usd/g MR PONELL 27-0CT-1987

Progras Manader: MS Miller
Dzte Arproved: 28-0CT-1987




URDRNLL ANALIDLD URIA nCrung

AnalIS ID  B871014-094 ‘ Custoser Sasele ID: BH02-50-0831-05
Laboratory Nase! Ordanic Mass Seectroscory Customer Name: FRANCO

File IM ITAS Saarle Matrixi SOIL

Instrusent ID ITAS Reguisition Nusber:

Data Release Authorized Byt DL Canada Bate Sasrle Received:  4-SEP-1987

Volatile Organic Comrounds - HSL

Date Extracted/Prerared: Date Angluzed! B-5EP-19E7

Preraration Procedure Number: EPA-5030 Analysis Procedure Nusberi EPA-B240

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Moisture (decanted): Anslust: L HOLSOPPLE

fissociated Rlank? 871016-114
CAS ud/Kg CAS ud/Re
74-87-1 chlorosethane 100 79-00-5 1»1y2-trichloroethane SU
74-83-9 broaosethane 10U 71-43-2 benzene A
75-01-4 vinyl chloride 10U 10061-02-4 trans-1s3-dichlororrorene SU
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvingl ether 100
75-09-2 sethulene chloride 3 75-25-2 brosofors U
87-64-1 acetone R{ 108-10-1 4-pethyl-2-pentanone 10U
75-15-0 carbon disulfide Su 591-78-4 2-hesxanone 10U
75-35-4 11i1-dichlorcethene Su 127-18-4 tetrachloroethene U
75-34-3 1:1-dichloroethane U 79-34-5 1r11292-tetrachlorgethane sU
156-60-5 trans-1:2-dichloroethene SU 108-88-3 toluene Su
&£7-66-3 chlorofors S 108-90-7 chlorobenzene sU
107-04-2 1r12-dichlorpethane S 1006-41-4 ethylbenzene i
78-93-3 2~bytanone 10U 100-42-5 styrene SU
71-55-¢ 1s1s1-trichloroethane St total xulenes SU
56-23-5 carbon tetrachloride s
108-05-4 vinyl scetste 10U
75-27-4 brosodichlorosethane Sy
78-87-3 1s2-dichlorarrorane U
10081-01-5 cis~-1»3-dichlororrorene su
79-01-6 trichloroethene sU
124-48-1 dibrosochloreosethane SU

Dats Rerorting Qualifiers:

U - Comround was analuzed for hut not detected. The numher is the attainable detection limit for the sasele.
B - #Anaslute was found in the readent blank 2¢ well as the sawmrle.

J - Indicates an estimated value,

NIl - Not Detected.

Surrodate Recovery [llats

Asount Asount Fercent
Surradate Cospound Spiked Recovered Recovered
TOLUENE-DS 50 49.0° 98.0
BROMOFLUORORENZENE 50 51.5 103.0

152-DICHLORDETHANE-D4 30 50.¢ 109.0



Oak Ridde Gaseous Diffusion Plant
fnalutical Cheaistry Derariment
Results of Analyses

Customer Name! FRANCO

Custoser Sasele Nuaber! BH02-S0-0B31-08 Lab Saerle Number: 871014-0%5

Date Ssarle Received: 16-0CT-1987 Date Saarle Coarleted: 27-0CT-1987

Date Saspled: Samrled Ryl

Naterial Descrietion:  DAVIS-MONTHAR SOIL Rea. Nuaber:

Activity Preraration finalysis Date

Nuaber Procedure No. Procedure No. Analusis Result Units Analyst Cosrleted
184207 EPA-3540 EPA-418.1 Petroleus Hudrocarbon {17 wug/d MR POMELL 27-0CT-1987

Progras Managder: MS Miller
Date Arproved: 28-0CT-1987




URBANIL ANALIDLD UWIH ALFURG

analIS ID.  B871016-095 Customer Szarle ID) BHO2-50-0831-08
Laboratory Nase: Ordanic Mass Spectroscory Customer Nase: FRANCO

File IDi ITAS Sanrle Matriud SOIL

Instrusent INN  ITAS Reauisition Nusber:

Ratz Release Authorized Byl DC Canada Date Sasrle Received:  4-SEP-1987

Volatile Organic Cospounds - HSL

Date Extracted/Prerared: Date Analuzed:  B-S5EP-1987

Preraration Procedure Nusber: EPA-5030 Analusis Procedure Nusber! EPA-8240

Percent Mositure! Conc/Dilution Factor! 1O

Percent Hoisture (decanted): Analystt L HOLSOFPLE

Associated Blank! 871014-114
CAS ud/Kg CAS ud/Kg
74-87-3 chloroaethane 10U 79-00-5 1s1y2-trichloroethane S
74-83~9 brososethane 10U 71-43-2 benzens Su
75-01-4 vinyl chloride 10U 10061-02-6 trans-1;3-dichloroeropene Su
75-00-3 chloroethane 10U 110-75-8 2-chloroethslvinul ether 10U
75-09-2 aethulene chloride 3 75-25-2 tromofars S
67-44-1 acetone N B 108-10-1 4-aethuyl-2-rentanone 10U
75-15-0 carbon disulfide sU 591-78-4 2-hexanone 10U
79-35-4 is1-dichloroethene SU 127-18-4 tetrachloroethene 5U
75-34-3 1+1-dichloroethane 5U 79-34-5 1+19292-tetrachlorcethane St
156-40-5 trans-1s2-dichloroethene SuU 108-88-2 toluene SuU
67-66-3 chlorofors Su 108-90-7 chlorchenzene SU
107-06-2 1s2~-dichloroethane SU 100-41-4 ethulbenzene SU
78-93-3 2-butanone 10U 100-42-5 styrene St
71-55-§ 1s1s1-trichloroethane Sy total uulenes Su
96-23-5 carbon tetrachloride U
108-05-4 vinyl acetste 10U
75~27-4 brosodichlorosethane SuU
78-87-5 1s2-dichlororrarane 54
10061-01-5 cis-1s3-dichlororrorene s
79-01-¢ trichloroethene SU
124-48-1 dibrosochlorosethane i

Date Rerorting Qualifiers:

U - Cosround was analuzed for but not detected.

B - Anslute was found in the reasent blank &5 well 2s the samrle.
J - Indicates an estimated value,
NIt - Not Detected.

Surrndate Recovery Data

Amount Asount Percent
Surrogate Comround Sriked Recovered Recovered
TOLUENE-RS S0 50.¢° 100.0
BRROMOFLUORORENZENE S50 30.3 101.0
1:2-DRICHLOROETHANE-D4 50 47.5 95.¢

The nusber is the attainable detection lisit for the sasrle.



0ak Ridde Gaseous Diffusion Plant
Analuticel Chesistry Derartment
Results of Analyses

Customer Naae! FRANCO

‘Custoser Saarle Number: BH03-S0-0901-02 Lab Samele Nuaber: 871016-09¢

Date Saarle Received:  14-0CT-1987 Date Sasarle Coarleted: 27-0CT-1987

Date Saarled: Saerled Ru!

Naterial Descrirtion:  DAVIS-MONTHAN SOIL Rea. Nuaber:
Activity Preraration Analysis Date
Nusber Procedure No. Procedure No. fnalusis Resuylt Units Analust Coarleted
184207 EPA-3540 EPA-418.1 Petroleua Hudrocarbon {17 wud/s MR PONELL 27-0CT-1987

Prodraa Manager: HS Miller
Date Arproved: 28-0C7-1987




whunitay MRRLIOLY bnan ALF W)

Anal IS ID: B71014-096 Custoser Saerle IDV  RHO3-50-0901-02
Lahoratory Nase: Ordanic Mass Seectroscors Custoser Name. FRANCO

File ID: ITAS Saarle Matrixi SOIL

Instrusent IRD ITAS Reauisition Nusber:

Data Release Authorized Byl DL Canada llate Sasrle Received:  4-SEP-1987

Volatile Ordanic Compounds - HSL

Date Extracted/Prerared: [iate Anzluzed:  B-5EP-1987

Preraration Procedure Numher: EPA-5030 Analusic Procedure Nusber: EPA-8242

Percent Mositure! Conc/Rilution Factor! 1.0

Percent Moisture (decanted): Analust: L HOLSOPPLE

Associated Blank: 871018-114
£AsS ud/Kg {as ug/Xg
74-87-3 chlerosethane 10U 79-00-5 1y1s2-trichloroethane Su
74-83-% bromosethane 10U 71-43-2 benzene S
75-01-4 vinul chloride 10U 10061-02-6 trans-1»3-dichlorarropene Su
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvinsl ether iou
75-09-2 sethulene chloride 4 ) 75-25-2 hroscfora i
&§7-64-1 acetone 3400 Rt 108-10-1 4-pethel-2-pentanone 1ou
75-15-0 carbon disulfide S 591-78-4 2~hexanane i0U
73-35-4 111-dichloroethene Su 127-18-4 tetrachloroethene SU
75-34-3 1ri-dichlorpethane SU 79-34-5 11192+2-tetrachlorcethane St
156~60-3 trans-1s2~dichloraethene Su 108-88-3 toluene bt
47-66-1 chlorofors SU 108-90-7 chlorobenzene U
107-04-2 1y2-dichloroethane SU 100-41-4 ethulbenzene SU
78-93-3 2-butanone 104 100-42-3 styrene St
71-55-¢ 1s1s1~trichloroethane SU totzl uulenes S
56-23-5 carbon tetrachloride 53U
108-05-4 vinyl acetate 104
75-27-4 brosodichloromethane SuU
78-87-5 1s2-dichlororrorane S
10061-01-5 cis-1s3-dichlororrorene St
79-01-4 trichloroethene su
124-48-1 dibrosochlorosethane SU

Batz Rerorting Qualifiers?

U - Comround was analuzed for but not detected.

B~ Analute was found in the reagent blank as well as the samrle.
J - Indicates an estisated value.
NI' - Not Detected.

Surrodate Recovery Data

Anount Asount Percent
Surrodate Cosround Sriked Recovered Recovered
TOLUENE-DE ] 82.§ 105,
BROMOFLUBROBENZENE 50 $1.5 167.0
11 2-DICHLORCETHANE -4 0 50.5 161.0

KE¥xx Comments from the Ordanic Mass Spectroscopy Laboratory frttt

The nusber ic the attainable detection limit for the saarle.
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0ak Ridde Baseous Diffusion Flant
Analutical Chesistry Derariment
Results of Analuses

Custoser Nase: FRANCO

Custoser Sasele Nusber! BH03-50-0901-04 Lab Sasrle Nusber! 8710146-0%7

Qiate Sample Received:  16-0(T-1987 Rate Saarle Cosrleted. 27-0CT-1987

Date Saarled! Saarled Ryl

Material Descrirtion:  DAVIS-MONTHAN SOIL Rea. Number:
fctivity Preparation fnalysis Date
Nusber Procedure No.  Procedure No. Analusis Result tnits Analust Cosrleted
184207 EPA-3540 EPA-418.1 Petroleus Hudrocarbon {17 us/g NR POMELL 27-0CT-1987

Prograa Manager) MS Hiller
Date Arproved: 28-0CT-1987




UKBANLIL RNALTOLD LRIA KEPURL

Anal 1S IDV 871016097 Customer Sazsrle ID: BHO3-50-0901-04
Labaratory Nsae! Organic Mass Srectroscory Custoser Name! FRANCO

File ID: 1ITAS Saarle Matrixt SOIL

Instrument ID: ITAS Reauisition Nusher:

Data Release Authorized By! DC Canade Date Samrle Received:  4-SEP-1987

Volatile Ordanic Cospounds - HSL

Date Extracted/Prerared! Date Analyzed:  B-SEP-1987

Preraration Procedure Nuaber! EPA-5030 Analusis Procedure Nusber: EPA-8240

Percent Mositure: Conc/Dilution Factor! 1.0

Percent Moisture {(decanted): Analust! L HOLSOPPLE

Associated Rlank: 871016-114
CAS ud/Kg CaS yg/Kg
74-87-3 chloromethane 10U 79-00-5 11is2-trichloroethane Su
74-83-9 brososethane 10U 71-43-2 benzene U
79-01-4 vinyl chloride 10U 10041-02-6 trans-1s3-dichlororropene Su
75-00-3 chloroethane 10U 110-75-8 2-chlorcethulvinyl ether 10U
75-09-2 sethylene chloride 3 75-25-2 brosofors U
67-64-1 acetone 79 B 108-10-1 4-sethyl-2-rentanone 10U
75-15-0 carbon disulfide 3U 591-78-4 2-hexanone 10U
79-35-4 1s1-dichloroethene Su 127-18-4 tetrachloroethene o
75-34-3 1y1-dichlorcethane SY 79-14-3 1119242-tetrachloroethane SU
156-50-5 trans-1s2-dichloroethene SuU 108-88-3 toluene SU
67-66-3 chlorofors K1l 108-%90-7 chlorgbenzene SuU
107-04-2 1s2-dichlorcethane Su 100-41-4 ethylbhenzene SU
78-93-3 2-tutanone 10U 100-42-5 sturene SU
71-55-6 1s1s1-trichloroethsne SU total xulenes su
56-23-3 carbon tetrachloride SU
108-05-4 vingl scetate 10U
75-27-4 bromodichloroaethane Sy
78-87-5 112-dichlorcrrorane SU
10061-01-5 cis-1s3-dichlicrorrorene SU
79-01-4 trichloroethene St
124-48-1 dibrosochlcrosethane SU

Data Rerorting Qualifiers:

U - Cospound was analuzed for but not detected. The nusber is the attainable detection limit for the sasele.
B - Anzlute was found in the reasent blank as well as the caarle.

J - Indicates an estimated value.

ND - Not Detected.

Surrodate Recovery Data

Ascunt Asount Percent
Surrogate Comround Sriked Recovered Recovered
TOLUENE-RE 50 52.0° 104,0
BROMOFLUCGRORENZENE 50 54,5 109.0

152-DICHLORDETHANE-D4 30 s1.0 102.0



Oak Ridde Gaseous Diffusion Flant
Analstical Chemistry Derartaent
Results of Analuses

Customer Name! FRANCD

Customer Sample Nugber: BHOI-50-0901-08 Lab Samrle Nueber! 8710146-0%8

Date Sample Received:  14-0CT-1987 Rate Saarle Conrleted! 27-0C7-1987

Date Saerled) Sasrled Ry!

Material Descrirtion:  DAVIS-MONTHAN SOIL Rea., Number:
Activity Preraration fnalusis Date
Nusber  Procedure Mo, Procedure No. fnalysis Result Units Anaglust Conrleted
184207  EPA-3540 EPA-418.1 Petroleus Hudrocarbon <17 wud/d MR POWELL 27-0CT-1987

Prodras Manzder: MS Miller
Rate Approved! 28-0CT-1987



URUANLL ANALYDLS LATA KEFUKI

Anal]S ID! B871014-098 Custoser Sasele ID? BHO3-50-0901-08
Laboratory Name: Ordanic Mass Serectroscopy Customer Name: FRANCO

File IDN ITAS Saarle Matrix: SOIL

Instruaent 1D ITAS Reeuisition Nusber:

Data Release Authorized By! DC Canada Date Sample Received!  4-SEP-1987

Volatile Ordanic Comrounds - HSL

Date Extracted/Frerared: Date Analuzed: 8-SEF-1987

Preraration Procedure Number: EPA-5030 Analysis Procedure Number! EPA-824¢

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Noisture (decanted): Analust: | HOLSOFPLE

fssociated Blank! 871016-114
CAS ud/Kg CAS ug/Kd
74-87-3 chlorosethane . 10U 79-00-5 1s1s2-trichloroethane SU
74-83-9 broscaethane 10U 71-43-2 benzene U
75-01-4 vinyl chloride 10U 10061-02-6 trans-1y3-dichloroprorene U
75-00-3 chloroethane fou 110-75-8 2-chloroethylvinyl ether 10U
75-0%-2 sethulene chloride 12 75-25-2 brosofors SU
67-64-1 acetone 38 B 108-10-1 4-sethul-2-pentanone 10U
75-15-0 carbon disulfide U 591-78-6 2-hexanone 104
75-35-4 1s1-dichlorocethene SU 127-18-4 tetrachloroethene SU
75-14-3 1y1-dichloroethane SuU 79-34-5 11112»2-tetrachloroethane Su
134-60-5 trans-1s2-dichloroethene suU 108-88-3 toluene SuU
87-66-3 chlorofors 24 108-90-7 chlorobenzene SU
107-04-2 112-dichloroethane SU 100-41-4 ethulbenzene U
78-93-3 2-butanone | 10U 100-42-5 styrene U
71-55-6 111s1-trichloroethane U total »ulenes SU
56-23-3 carbon tetrachloride Su
108-05-4 vingl zcetate 10U
75-27-4 broasocdichlorosethane SU
78-87-3 1s2-dichlaororrarane SU
10061-01-3 cis-1s3-dichlororrorene U
79-01-¢ trichloroethene SU
124-48-1 dibrosochlororethane SU

Dstz Rerorting Quslifiers:

U - Cosround was analuyzed for but not detected. The number is the attainable detection limit for the samrle.
B - Analute was found in the ressent blank 3s well as the samrle.

J - Indicates an estimated value.

NIl - Not Detected.

Surrodate Recovery Data

Amount Asount Percent
Surrogate Cospound Seiked Recovered Recovered
TOLUENE-DS 50 54.5 109.0
RROMOFLUOROBENZENE 50 53.3 107.0

152-DICHL OROETHANE-D4 50 50,95 101.0



Ozak Riddge Gaseous Diffusion Flant
Anzlytical Chemistry Departaent
Results of Analyses

Custoser Name! FRANCO
Customer Sasele Nusber! BHO4-50-0901-05 Lab Samele Nusber! 871016-0%99
Date Semrle Received:  14-0CT7-1987 Date Saarle Comnrleted: 27-0CT-1987
Date Saarled: Saspled By
Material Descrirtion!  DAVIS-MONTHAN SOIL Rea, Nusber:
Activity Preraration Analusis Date
Nusber Procedure No. Procedure No. Anslysis Result Units fnalust Conrleted
184207 EPA-3540 EPA-418.1 Petroleun Hudrocarton {17 wuyd/g MR POMELL 27-0CT-1987

Prodras Manader! MS Miller
Date 4pproved! 28-0CT-1987



URDANIL HNALISLD UHIH ALFUNI

AnalIS 17 871014-099 Lustoser Samele ID) EHO4~S0-0901-05
Laboratory Name: Organic Hess Srectroscory Custoser Naae: FRANCC

File IB: ITAS Sasple Matrint SOIL

Instrument ID: ITAS Reauisition Number.

Data Release Authorized Ry! BC Canada Date Saarle Received:  4-SEP-1987

Volatile Ordanic Coarounds - HSL

Date Extracted/Prerared! Date Analyzed:  9-SEP-1987

Preraration Procedure Nuaber!: EPA-5030 Anzlusis Procedure Number: EPA-8240

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Moisture (decanted): fnalyst: L HOLSOFPLE

Associated Blank: 871016-119
CAS ud/Kd CAS ud/Kd
74-87-3 chlorosethane ioy 79-00-5 1:1y2-trichloroethane U
74-83-9 brosoaethane 10U 71-43-2 benzene Su
75-01-4 vinyl chloride 10U 10061-02~6 trans-1»3-dichlororroreng U
75-00-3 chlaroethane 10U 110-75-8 2-chlorcethulvinyl ether 10U
75-09-2 methulene chloride 2J 75-25-2 broacfors SU
&7-64-1 acetone 77 108-10-1 4-pethul-2-rentanone 10U
75-15-0 carbon disulfide Su 591-78-4 2-hexanone 10U
75-35-4 111-dichlorgethene sy 127-18-4 tetrachloroethene U
75-34-3 1r1-dichloroethane SU 79-34-5 1y1s292-tetrachloroethane su
156-480-5 trans-1s2-dichloroethene Su 108-88-2 toluene U
67-46-2 chlorofors 2J 108-90-7 chloroberizene SuU
107-046-2 1y2-dichlorcethane SU 100-41-4 ethylhenzene U
78-93-3 2-butanone 10U 100-42-5 sturene SuU
71-55-4 1s1s1-trichlaoroethane 5 total uulenes N
56-23-5 carbon tetrachloride U
108-05-4 vinul acetate 10U
75-27-4 bkrosodichlorosethane U
78-87-5 1s2-dichloroprorane SU
10061-01-5 cis-1s3-dichlororrorene SU
79-01-4 trichlorcethene U
124-48-1 dibrosochlorosethane S5

Data Rerorting Quslifiers:

U - Comround was analuzed for but not detected.

B - Anzlute was found in the reasent blank as well as the sawele.
J - Indicates an estimated value.
NIt - Not Detected.

Surrogate Recovery Data

Anount Anount, Percent
Surrogate Comround Seiked Recovered Recovered
TOLUENE-DS S0 50.5° 101.0
BROMOFLUOROBENZENE 50 57.5 115.0

152-DICHLOROETHANE-D4 30 44,0 88.¢

The nusber is the attasinahle detection liait for the saarle,



Customer Naae!

Customer Sasple Number: RHO4-80-0901-06
Date Sasrle Received:

Date Sasrled:

Materizl Descrirtion:

DAVIS-HONTHAN SOIL

0ar Kidge Gaseous Diffusion Plant
Analuticel Chemisiry Derartsent
Results of Ansluses

Lab Sasple Number: B71016-100
Date Saarle Coerleted: 27-0CT-1987
Sampled Byl

Rea. Nuaber:

Activity Preraration finalysis Date
Nuaber Procedure No. Procedure No, Result Units Analust Coarleted
184207 EPA-3540 EPA-418.1 Petroleus Hudrocarbon <17 udg/s MR PONELL 27-0CT-1987

Prodras Manager: MS Hiller
Date Arproved: 28-0CT~1987



URUHNLL nivhi 1010 DRIH REFURS

AnaLIS IDD 871016-100 Custoser Saarle IDN  BHO4-50-0901-06
Laboratory Nase: Orsanic KMasc Seectroscory Customer Neme: FRANCO

File ID} 1ITAS Sasrle Matrixi SOIL

Instrusent 100 ITAS Reauisition Number!

Data Release Authorized Byi OC Canada Date Samrle Received:  4-SEF-1987

Volatile Orsanic Compounds - HSL

Date Extracted/Prerared: Rate Analyzeds  9~-SEF-1987

Preraration Procedure Nusber: EFR-3030 Analusic Procedure Number! EPA-8240

Percent Mositure! Conc/Dilution Factor: 1.0

Percent Moisture (decanted): Anzlyst: L HOLSOPPLE

fissociated Blank: 871016-116
CAS ug/Kg CAS ug/Kg
74-87-3 chlorosethane 1ou 79-00-5 111s2-trichloroethane Su
74-83-9 tironcaethane 10U 71-43-2 benzene SU
75-01-4 vinyl chloride 10U 10061-02-6 trans-1,3-dichlororrorene SU
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvinyl ether 10U
75-09-2 pethulene chloride S 25-25-2 brosofora SU
67-64-1 acetone 95 108-10-1 4-sethyl-2-rentancne 10U
75-15-0 carbon disulfide Su 591-78-4 2-hexanone 10U
75-35-4 1s1-dichloroethene su 127-18-4 tetrachlorcethene u
75-34-3 111-dichloroethane SU 79-34-5 11112s2-tetrachloroethane SU
156-60-5 trans-1s2-dichloroethene Su 108-88-1 toluene Su
67-66-3 chlorofors 24 108-9G-7 chlorobenzene SU
107-04-2 112-dichloroethane su 100-41-4 ethulbencene Su
78-93-3 2-butanone 1oy 100-42-5 styrene S
71-35~6 1sist-trichloroethane Su total uylenes St
56-23-5 carbon tetrachloride SU
108-05-4 vinyl acetate igu
73-27-4 brosodichloroeethane U
78-87-%5 1s2-dichlororrorane Su
10061-01-5 cis-1y3-dichlororrorene Su
79-01-4 trichloroethene ol
124-48-1 dibrosochlorosethane SU

Pata Rerortins Qualifiers:

U - Comround was analuzed for but not detected,

E - Analute was found in the reasent blank 3¢ well 3z the samrle.
J - Indicates an estimated value.
ND - Not Detected.

Surrogate Recovery Data

Amount fsount Percent
Surrodate Coapround Seiked Recovered Recovered
TOLUENE-DS S 83.5° 107.0
BROMOF LUDRORENZENE 30 50.5 101.0
192-DICHLOROETHANE-D4 30 LR ge.p

The nueber 1s the attainable detection limit for the sasrle.



Cak Ridde Gaseous Diffusion Flant
Analutical Cheaistry Dersriment
Results of Analuses

Custoser MNsae! FRANCO

Custoaer Samele Nusber! BHO4-50-0901-08 Lah Searle Nuaber: §71016-101

Date Samrle Received:  16-0CT-1987 Rate Saarle Coarleted: 27-0CT-1987

Date Saarled: Samrled By!

Haterial Descrirtion:  [AVIS-MONTHAN SCIL Rea. Nuaber:
fctivity Preraration Analusis Pate
Nuaber FProcedure No. Procedure No. Analusis Result Units Analyst Cosrleted
184207  EPA-3540 EPA-418.1 Petroleua Hudrocarbon 17 ug/s KR POMELL 27-0CT1-1987

Prodran Manader: MS Miller
Date Arproved: 28-0CT-1987



UKBANIL ANALTDLD URIR nerunt

Analls 10! B71014-101 Customer Samele IN! BH0O4-50-0901-08
Labcoratore Neae; Orsanic Mass Seectroscory Custoser Mcae! FRANCO

File IB: 17K Samele Matrin: SOIL

Instrument ID: ITK Reauisition Nusber:

Datz Release Authorized By DC Canada Date Samele Received:  A-SEP-1987

Volatile Ordanic Compounds - HSL

Date Extracted/Prerared: Date Ansluzed! 9-SEP-1987
Preraration Procedure Nuaber: EPA-5030 Analusis Procedure Nuaber! EPA-8240
Percent Mositure! Conc/Dilution Factor: 1.0
Percent Moisture (decanted): Analust: GJ PARDUE UR

fissociated Rlank:

CAS ud/Kd CAS ug/Ks
74-87-3 chlorosethane 10U 79-00-5 1y1y2-trichloroethane SU
74-83-% brososethane 10U 71-43-2 benzene U
75-01-4 vinyl chloride 10U 10061-02-6 trans-1s3~dichlororrorene SU
75-00-3 chloroethane 10U 110-75-8 2-chloroethylvinul ether 10U
75-0%-2 sethulene chloride 2J 75-25-2 troaafors SuU
b7-64-1 acetone 40 105-10-1 4-gethyl-2-pentenone NI
75-13-0 carbon disulfide Su 591-78-4 2-hesxanone 10U
75-35-4 1s1-dichloroethene sU 127-18-4 tetrachloroethene SU
75-14-3 1+1-dichloroethane su 79-34-5 191+292-tetrachloroethane Su
156-60-5 trans-1s2-dichlaroethere 5 108-88-3 toluene SuU
67-66-2 chlorofors Su 108-90-7 chlorcoenzene SuU
107-04-2 1s2-dichlorcethane Su 160-41-4 ethulbenzene U
78-93-1 2-butanane 10U 100-42-5 styrene SU
71-55-4 1slei-trichloroethane Su totzl nulenes il
56-23-9 carbon tetrachloride SU

108-05-4 vinyl acetete 10U

73-27-4 tromodichloromethene SuU

78-87-5 1s2-dichlororrorane SU

10041-01-5 cis-1»3-dichlororrorene Su

79-01-4 trichloroethere 53U

124-48-1 dibrosochloromethane st

Psta Kerorting Quzlifiers:

U - Comround was anzluzed for but not detected. The nugber is ihe atiainabie detection lisit for the samrle.
B - Analute was found in the ressent blank as well as the sasrle.

J - Indicates an estisated value.

ND - Not Detected.

Surrogate Recovery Data

Asount Asount Percent
Surrogsate Coaround Srited Recovered Recovered
TOLUENE-DS S0 52”7 1¢4.0
BROMOFLUORORENZENE S0 38 116.0

152-DICHLOROETHANE-D4 30 41,5 §3.0



Activity
Nushber

184207

Freraration
Procedure No.

Customer Nzme!

Customer Saaple Nuaber! BHO3-50-0901-02

0zk Ridde Gaseous Diffusion Flant
- Analutical Cheamistry llerartment
Results of Analvses

FRANCO

Diste Samrle Received:  16-0CT-1987

Date Saarled:’

Material Descrirtion:

Analusis
Procedure No.

Analysis

DAVIS-MONTHAN SCIL

EFA-3540

EPA-418.1

Petroleun Hudrocarhon

Lab Sasple Number’ B71016-102
Iiate Sawrle Comrleted: 27-0CT-1987
Sagrled Bus

Reg. Number:

pate
Result Units Analyst Conrleted
<17 ud/g MR POWELL 27-0CT-1987

frodras Manader! MS Miller
Rate Arrroved: 28-0CT-1987



UKUANLL HAMLIDLD UHIAR RKEFUNG

analIS 1Dt 871016-102 Customer Sasele 100 EH0S-50-0901-02
Laboratory Name!: OQOrdanic Mass Spectroscory Customer Nzse: FRANCO

fFile ID! ITK Samrle Matrix: SOIL

Instrusent IDd ITK Reauisition Nusber:

DRata Release Authorized Ryl DBC Canada Date Sasrle Received:  4-SEP-1987

Volatile Organic Cospounds - HSL

Date Extracted/Prerared: Date Analwzed:  9-SEP-1987

Preraration Frocedure Nuaber: EPA-5030 Analusis Procedure Nusber: EPA-8240

Percent Mositure: 4,7 ' Conc/Dilution Factor: 1.0

Percent Moisture (decanted): fnalust) GJ PARDUE JR

Associated Rlank: 871016-11%
CAS ud/Kg CAS ud/Kg
74-87-3 chloromethane 10U 79-00-5 1s112-trichloroethane U
74-83-9 troaonethane 10U 71-43-2 benzene S
75-01-4 vingl chloride 10U 10061-02-6 trans-1:3-dichlororrorene U
75-00-3 chloroethane 10U 110-75-8 2-chloroethelvingl ether 10U
75-09-2 aethulene chloride 4 ) 75-25-2 brosofora SU
67-44-1 acetone 1800% 108-10-1 4-pethul-2-rentanone 1o0u
75-15-¢ carhon disulfide aU 591-78-4 2-hexanone 10U
75-35-4 1s1-dichloroethene U 127-18-4 tetrachloroethene N
75-34-3 111-dichloroethane SU 79-14-5 1y11292-tetrachloroethane suU
136-60-5 trans-1s2-dichloroethene B 108-88-3 toluene St
67-66-3 chlorofars Sy 108-%0-7 chlorobenzene S
107-04-2 1s2-dichloroethane St 100-41-4 ethylbenzene U
78-93-3 2-butanone 10U 100-42-3 styrene SU
71-55-4 1s1s1-trichloroethane SU total uulenes U
56-23-3 carbon tetrachloride SU
108-05-4 vinel acetate 10U
75-27-4 brosodichlorosethane SU
78-87-5 1s2-dichlororrorane su
10061-01-5 c¢is-1:3-dichlororrorene Su
79-01-4 trichloroethene SU
124-48-1 ditrosochlorosethane Sy

liatz Rerorting Quslifiers:

U - Cosround was snaluzed for but not detected.

B - Analute was found in the resgent blank as well as the sasrle.
J - Indicates an estisated value.
ND - Not Detected.

Surrodate Recovery lata

dsount Asocunt Fercent
Surrogste Comround Seiked Recovered Recovered
TOLUENE-D8 S50 §52.5° 105.0
BROMOFLUORORENZENE S0 45,0 90.0

1y2-DICHLOROETHANE-D4 30 36,3 113.0

The number is the sttainable detection limit for the sasrle.



0zk Ridde Baseous Diffusion Flant
fnalytical Chesistiry Derariaent
Results of Analuses

Customer Name! FRANCO

Custoser Samele Nusber! BHOS-50-0901-03 Lak Samrle Nusher! 8§71016-103

Date Sasrle Received: 16-0CT-1987 Date Sasrle Comrleted: 27-0CT-1987

Date Samrled: Sasrled Byl

Katerial Descrirtion!  DAVIS-NONTHAN SOIL Rea. Nuaber:

fctivity Preraration Analusis Date

Nusber Procedure No. Procedure No. Analusis Result Units Analust Cosrleted
184207  EPA-33540 EPA-41B.1 Petroleun Hudrocarbon 120 wug/g NR POWELL 27-0CT-19€7

Frogras Manager: HS Niller
Date Arproved: 28-0CT-1987



ORGANIC ANALYSIS LALR rerun)

Anal 1S ID: 871016-103 Custoser Sasrle IV ERHOS-S0-0901-03

Lahoratory Nese: Organic Mass Srectroscory Customer Name! FRANCO

File ID! 1ITAS Sasrle Matrix: SOIL

Instrusent ID: ITAS Reauisition Nusber:

Data Release Authorized By: DC Canads Date Sasrle Received:  4-5EF-1987
Volatile Organic Coapounds - HSL

Date Extracted/Fresared: Date Analuzed:  8-SEF-1987

Preraration Procedure Nusber: EPA-5030 finzlysis Frocedure Number: EPA-8240

Percent Mositure: Conc/Nilution Factor: 1,0

L HOLSOPPLE

Percent Moisture (decanted): énalust

Associated Rlank: 871014-119
CAS ug/Kd €4S
74-87-3 chlorosethane tou 79-00-5
74-83-9 brososethane 100 71-43-2
75-01-4 vingl chloride 10U 10061-02-6
75-00-3 chloroethane 10U 110-75-8
75-09-2 sethulene chloride 14 75-25-2
67-64-1 acetone 290 B 106-10-1
75-15-0 carbon disulfide Su 391-78-4
79-35-4 111-dichlorcethene it 127-18-4
75-34-3 1s1-dichloroethane SU 79-34-5
156-60-3 trans-1s2-dichloroethene st 108-88-1
67-64-1 chlorofore SU 108-90-7
107-04-2 1r2-dichloroethane SU 100-41-4
78-93-3 2-butanone 14 100-42-3
71-33-4 {11s1-trichloroethane U
34-23-5 carbon tetrachloride Su
108-05-4 vinyl acetate 16U
75-27-4 krosodichloroaethane Su
78-87-3 112-gichlororrorane SU
10061-01-3 cis-1s3-dichlororrorene Su
79-01-4 trichloroethene SU
124-48-1 dibromochlorogethane i

Datz Resorting Qualifiers:

U - Cospound was analuzed for but not detected.
B -~ Analute was found in the readent hlank as well as the sasrle.
J - Indicates an estimated value,

ND - Not Detected.

Surrodate Recovery Data

Asount Amount Fercent
Surrodgate Coaround Sriked Recovered Recovered
TOLUENE-DS 50 gs5.¢ 116.0
PROMOFLUBRORENZENE 50 51.0 102.0
1+2-DICHLOROETHANE-T14 50 53,0 104.¢

1ri12-trichloroethane
benzene
trans-1s3-dichlororrorene
2-chloroethulvinyl ether
brosofors
4-pethul-2-rentanone
2-hexanone
tetrachioroethene
111y242-tetrachloroethane
toluene

chlorobenzene
ethulbenzene

sturene

total wylenes

au
u
Su
1

The nuaber is the attainable detection limit for the sasrle.



Qak Ridge Gaseous Diffusion Flant
Analytical Chemistry Dersrisent
Results of Analyses

Customer Name! FRANCO

Customer Samrle Nusher: BHOS-50-0901-08 Lab Samele Nuqber: 871016~104

Date Samele Received:  16-0CT-1987 [iate Saarle Coarleted: 27-0CT-1967

Date Samrled: Saarled Byl

Katerial Descrietion:  DAVIS-NONTHAN SOIL Rea. Nuaber:

Activity Preraration Analysis Date

Nuaber Procedure No. Procedure No. Analusis Result Units Analust Coarleted
184207 © EPA-3540 EPA-418.1 Petroleus Hudraocarbon {17 ug/e KR POWELL 27-0C7-1987

Prodraa Manader: S Miller
Dzte Arrroved: 25-0CT-1987




Oak Ridse Gaseous [iffusion Flant
Analvtical Chesistry llerartment
Results of Analuses

Customer Name: FRANCO
Custoser Samrle Nusber: BH03-50-0901040 Lab Saarle Nugber: 871014-105
Rate Saarle Received:  14-0CT-1987 Date Sasarle Comrleted: 27-0CT-1987

Date Saspled) Saspled Byl
Material Description:  DAVIS-MONTHAN SDIL Rea. Nusber:
Activity Preraration finalysis Date
Nusher Procedure No. Procedure No. Analusis Result Units Analust Comrleted
184207  EPA-3540 EPA-418.1 Petroleus Hudrocarbon <17 wug/g MR POMELL 27-0CT-1987

Frogras Manader: MS Miller
Date Aerroved! 28-0CT-1987



ORGANIC ANALYSLS DATA REFOKT

AnalIS IDY  B871016-105 Custoser Samrle INT  RHE0I-S0-090104D
Laboratory Name: Organic Kass Seectroscopy Customer Name; FRANCO

File IR! ITAS Saarle Matrixi SOIL

Instrusent ID! ITAS Reauisition Number:

DPata Relesse Authorized Byt DU Canada Date Sasrle Received:  4-SEP-1987

Uolatile Ordanic Compounds - HSL

Date Extracted/Prerared: Date Anzluzed: B-5EP-1987

Preraration Procedure Number: EPA-D5030 Anzlucis Procedure Nusber! EPA-8240

Percent Mositure: Conc/Dilution Factor: 1.0

Percent Moisture (decanted): Analusty L HOLSOPPLE

fssociated Rlank: 8710146-11%
£as ud/Kg CAS ud/Kg
74-87-3 chicrosethene 100 79-00-3 1sis2-trichloroethane SU
74-83-9 broacsethane 10U 71~43-2 benzene SU
75-01-4 vinul chloride 10U 10061-02-6 trans-1y3-dichlororrorene U
75-00-3 chloroethane 10U 110-75-8 2-chlorgethulvinul ether 164
75-09-2 sethulene chloride 2J 75-25-2 broscfora St
&§7-64-1 acetone 190 B 108-10-1 4-pethyl-2-rentanone 104
75-15-0 carbon disulfide U 591-78-4 2-hexanone 10U
759-35-4 151-dichloroethene St 127-18-4 tetrachloroethene SuU
75-34-3 1s1-dichloroethane SU 79-34-5 1315292-tetrachloroethane 5U
156~40-5 trans-1s2-dichloroethene U 108-88-3 toluene U
67-66-3 chlorofore sU 108-90-7 chlorobenzene St
107-04-2 1s2-dichloroethane SU 100-41-4 ethulbenzene Su
78-93-1 2-butanone 10U 100-42-3 styrene SU
71-35-6 1s1s1-trichloroethane SU total xulenes Nl
56-23-5 carbon tetrachloride Su
108-05-4 vinsl scetate 10U
75-27-4 brosadichlaromethane Sl
78-87-5 1s2-dichlorosrorane Su
10061-01-5 cis-1r3-dichlororrorene sU
79-01-4 trichloroethene U
124-48-1 dibrosochlaroaethane U

Datz Rerorting GQuslifiers:

U - Cosround was snalyzed for but not detected.

B -~ Analute was found in the reagent blank as well as the sasrle.
J - Indicates an estiasted value,
ND - Not Detected.

Surrogate Recovery Data

Anount Asount Percent
Surrogate Comround Spiked Recovered Recovered
TOLUENE-D8 50 48.5° 97.0
BROMOFLUORDRENZENE S0 50.0 100.0

1+2-DICHLORDETHANE-DA 30 40.3 81.0

The number is the attzinable detection limit for the sawple.






MATRIX SPIKE DATA






fctivity
Nuaber

Preraration
Procedure No.

Custoner Nase!

Qak Ridde Gaseous DRiffusion Flant
Anzlutical Chesistry Derarteent
Results of Analyses

FRANCO

Customer Sanrle Number: BHOIS0090104DBHS

Date Sasrle Received:
Date Saarled:
Naterial Descrirtion:

Analusis
Procedure No.

14-0CT-1987

DAVIS-MONTHAN SOIL

Analusis

Lab Sasele Number: B871016-106
Date Sasarle Comrleted: 28-0CT-1987
Saarled Byl

Rea, Nuaber!

Date
Result Units Analyst Conrleted

Prodras Manader: M5 Miller
Date Approved: 28-0CT-1987



URGANLC ANALTOLD LAIA KEPUK)

AnaLIS ID! 871016-104 Custoaer Saarle ID: BHOIS0090104DMS
Laboratory Name: Orsanic Mass Seectroscory Customer Name: FRANCO
File I ITAS Seaple Matrixd SO0IL

Instrusent IDi ITAS Reauisition Nuabter:

Data Release Authorized Byi DC Canada Date Samrle Received!  4-SEP-1987
Volatile Organic Cosrounds - HSL

Date Extracted/Prerared! Date Analyzedt 8-SEP-1987

Preraration Procedure Nusber! EPA-3030 Analusis Procedure Number: EPA-8240

Percent Mositure! Conc/Dilution Factor: 1.0

Percent Noisture (decanted): Analust: L HOLSOPPLE

fissociated Blank: 871014-11%
CAS ug/Kg CAS ua/Kd
74-87-3 chloromethane 10U 79-00-5 1s1y2-trichloroethane k1L
74-83-9 broaoaethane 10U 71-43-2 benzene 54§
79-01-4 vinyl chloride 10U 10041-02-6 trans-1,3-dichlororrarene U
75-00-3 chloroethane 10U 110-75-8  2-chloroethulvinyl ether 100
73-09-2 sethulene chloride tH 75-25-2 broncfors St
67-64-1 acetone 1ol 108-10-1 4-aethul-2-rentanone 10U
75-15-0 carbon disulfide SU 591-78-6 2-hexanone 10U
75-35-4 1si-dichloroethene 3 S 127-18-4 tetrachloroethene SU
75-34-3 1»1-dichloroethane ] 79-34-5 11142:2-tetrachloroethane Su
154-60-5 trans-1,2-dichloroethene U 108-88-3 toluene 3% 8
67-66-3 chlorcfora Su 108-%0-7 chlorobenzene 828
107-04-2 1s2-dichloroethane su 100-41-4 ethylbenzene U
78-93-3 2-butanone 100 100-42-5 styrene U
71-95-4 1:1s1-trichloroethane SU total xulenes U
56-23-3 carbon tetrachloride Su
108-05-4 vinyl acetate 10U
75-27-4 brosodichlorosethane SuU
78-87-5 {s2-dichloroprarane SU
10061-01-5 cis-1,3-dichlororrorene Su
79-01-6 trichlorcethene 61 8
124-48-1 dibrosochloroaethane SU

Data Rerorting Qualifiers:

U} - Cospound was analuzed for but not detected,

B - Analute was found in the readent blank as well as the sasrle.

J - Indicates an estimated value.
ND - Not Detected.

Surrodate Recovery Bata

Amount Anount Percent
Surrogate Coaround Seiked Recovered Recovered
TOLUENE-DB S50 58.5° 117.0
BROMOFLUORCBENZENE 50 49.0 98.0
1+2-DICHLOROETHANE-D4 S0 52,0 104,0

$186t Cosments from the Ordanic Mass Seectroscory Laboratory $¥kkt

The nusber is the attainable detection lisit for the sasele.



S0IL VOLATILE MATRIX SPIKE RECOVERY

Conc,
Srike Samrle Conce X% Conc. 4
Cosround Added Result MS  Rec. MSD  Rec, RPD

111-Dichloroethene S50 Sy 1 72 3 72 0
Trichloroethene S0 S5U 81 122 58 114 5.0
{hlorobenzene 50 Su &2 124 43 124 ~1.4
Toluene 50 S5U 54 112 57 114 1.8
Benzene 50 SU 94 108 S54 108 0

% - ASTERISKED VALUES ARE OUTSIDE QC LIMITS.




Activity

Nuaber

Preraration
Procedure No.

Qak Ridde Gaseous Diffusion Plant
Analutica] Cheaistry Departaent
Results of Analuses

Custoner Name: FRANCO
Custoser Samrle Number: H0JS0090104DMSh Lab Sasrle Number: 871016-107
Date Samrle Received:  16-0CT-1987 Date Szarle Comrleted! 28-0CT-1987
Date Sasrled: Saarled Byl
Material Descrirtion!  DAVIS-NONTHAN SOIL Rea. Nusher!

fnalysis

Procedure No. Analysis Result Units Analust

Rate
Coarleted

Prodras Manader: MS Miller
Date #rproved: 28-0CT-1987




AnalIS ID: 871016-107

Laboratory Name! Ordanic Mass Seectroscoey

File 1D ITAS
Instrusent ID! 1ITAS

Data Release Authorized Byl

Date Extracted/Prerared!
Preraration Procedure Numsber: EPA-3030

UNUMILL RITr 1 O40 mnin AP URG

Customer Saarle ID: HOIS0090104DMSD

Customer Name: FRANCO

Saarle Malrix: SOIL
Reauisition Nusber:

BC Canada

Date Samrle Received:

4-5£P-1987

Volatile Ordanic Cosrounds - HSL

Date Analyzed:
Analusis Procedure Nusber! EPA-B240

8-SEP-1987

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Moisture (decanted): Analust: | HOLSOPPLE

Associated Blank! 871014-11%
CAS ugd/Xg £as ud/Ks
74~87-3 chlorosethane 10U 79~00-5 1s1y2-trichloroethane SU
74-83-9 broscaethane 10U 71~43-2 benzene 54 S
75-01-4 vinul chloride 10U 10061-02-4 trans-1y3-dichlororrorene Su
75-00-3 chloroethane 10U 11¢-75-8 2-chloroethulvingl ether 10U
75-0%-2 sethulene chloride Su 75-25-2 broscfora U
&7-64-1 acetone 10U 108-10-1 4-apthul-2-pentanone 10U
75-15-0 carbon disulfide SuU 591-78-4 2-hexanone iou
75-35-4 1;1-dichlorocethene 388 127-18-4 tetrachloroethene sy
75-34-3 1s1-dichloroethane SU 79-34-3 1311 2s2-tetrachloroethane U
156-60-5 trans-1s2-dichloroethene SU 108-88-3 toluene 378
67-66-3 chlorofora Su 108-90-7 chlorobenzene 63 S
107-04-2 1s2-dichloroethane Su 100-41-4 ethulbenzene St
78-93-3 2-butanone 10U 100-42-5 sturene SU
71-55-6 1s1s1~trichloroethane SuU total xwlenes N
56-23-5 carbon tetrachloride SU
108-05-4 vinyl zcetate 100
75-27-4 brosodichlorosethane o
78-87-95 1s2-dichloroprorane Wit}
10061-01-5 cis-1y3-dichloraprorene bt
79-01-6 trichloroethene 28 §
124-48-1 dibrosochlorosethane SU

liats Rerorting Qualifiers:

U - Cosround was anzluzed for hut not detected,

B - Analute was found in the readent blank as well as the sasrle.

J - Indicates an estimated value.
NI - Not Detected.

Surrodate Recovery Dataz

Asount fsount Fercent
Surrogate Cosround Sriked Recovered Recovered
TOLUENE-DB 50 56.0° 112.0
RROMOFLUORDRENZENE 50 47,5 95.0
1+2-DICHLOROETHANE-D4 30 54,5 113.0

118t Coaments frop the Organic Mass Seectroscoey Laborators $13et

The nusber is the attainable detection limit for the sasrle.



SOIL VOLATILE MATRIX SPIKE DUPLICATE RECOVERY

Conc,
Spike Saamrle Conce % Conc, Z
Cosround Added Result NS Rec. NSD Rec. RPD

1s1-Dichloroethene S0 SU 34 72 36 72 0
Trichloroethene 30 SU 61 122 58 118 5,0
Chlorobenzene 50 SUu 62 124 83 124 ~-1.4
Toluene 50 U 56 112 57 114 1.8
Renzene S50 Su 54 108 54 108 0

% - ASTERISKER VALUES ARE OUTSIDE QC LINITS.




fctivity
Nusber

Preraration
Procedure No.

0ak Ridge Gaseous Diffusion Plant
Analutical Cheaistry Derartment
Results of Analyses

Custoser Nase: FRANCO
Custoser Samele Nusber! TROIRI083101KS Lab Samele Number! 871016-112
Date Sswrle Received:  16-0CT-1987 Date Szarle Cowrleted! 28-0CT-1987
Dlate Samrled: : Szarled Byl
Naterial Descrietion?  DAVIS-KONTHAN WATER Reg. Nusber:
Anzlusis
Procedure No. Analusis Result Units Analust

Date
Coarleted

Progras Manader! S Miller
Date Approved: 2B-0CT-1987



Anat IS ID! B71014-112
Laboratory Nase:!
File ID? 1ITAS
Instrument I ITAS

Bats Release Authorized Ry!

Pate Extracted/Prepared:

Preraration Procedure Number:?

Percent Mositure:

Percent Moisture {decanted)!

Associated Rlank:

UKLANLL ANALISLS DRIA Kbruni

Ordanic Mass Seectroscory

IC Canada

EPA-524

871016-12¢

Custoaer Sasrle ID

Custoser

Sasrle Matrix:

TROIRIOB3101NS
FRANCO
WATER

Nage:

Reauisition Number:

Date Samrle Received:

Date Analyzed:
fnalusis Procedure Nusber:

4-5EP-1987

Volatile Organic Comrounds - HSL

4-SEP-1987
EPA-4624

Conc/Dilution Factor: 1.0

Analust!

CAS ud/L CAS
74-87-3 chloroeaethane 10U 7§-00-5
74-83-9 bronoaethane 10U 71-43-2
75-01-4 vinyl chloride 10U 10061-02-6
75-00-3 chloroethane 10U 110-75-8
75-09-2 sethulene chloride sU 79-25-2
67-64-1 acetone 10y 108-10-1
75-15-0 carbon disulfide SU 591-76-4
75-35-4 111-dichloroethene 45 8 127-18-4
75-34-3 1y1-dichloroethane SU 79-~34-5
156-60-5 trans-1s2-dichloroethene U 108-88-3
&7-46-3 chlorofore 5U 108-50-7
107-04-2 1y2-dichloroethane 5U 100-41-4
78-53-1 2-butanone iou 100-42-5
71-55~6 1rts1-trichloroethane SU

96-23-5 carbon teirachloride Su

108-05-4 vins]l acetcte 10U

75-27-4 brosodichlorosethane Su

78-87-5 112-dichlororrorane Su

10061-01-5 cis-1y3-dichlororrorene sU

79-01-4 trichloroethene 56 8

124-43-1 ditrosochloroaethane SU

Data Rerorting Qualifiers:

U - Comround was analuzed for but not detected.

R - Analste was found in the readent blank as well as the samrle.

J
NE

Indicates an estimated value,
Not Detected.

Surrodate Recovery Data

Asount
Surrogate Cospound Spiked
TOLUENE-DB 50
BROMOFLUORDBENZENE 50
1+ 2-DICHLOROETHANE-D4 S0

K5xkx Comaents fros the Ordanic

Mass Spectroscory Laboratory

Amount
Recovered

Fercent
Recovered

12834

L HOLSOPPLE

ud/L

111s2-trichloroethane Su
benzene 93s

trans-1y3-dichlororrorene SU
2-chloroethglvinul ether 10U
hroeafors SU
4-aethyl-2-rentanone 10U
2-hexanone 100
teirachloroethene U
1s1y2y2-tetrachlorgethane U
toluene 38

chlorchenzene S48

ethylbenzene U
sturene SU
total xylenes U

The nusher is the attainable detection lisit far the saarle.



WATER VOLATILE MATRIX SPIKE RECOVERY

Conc,
Srike  Samrle
Cosround Added Result

11§-Richlaoroethene S50 Su
Trichloroethene 50 S
Chlarobenzene S0 SU
Toluene 3¢ s
Benzene 50 SU

Conc,

45
56
54
51
33

K¥S

¥ - ASTERISKED VALUES ARE OUTSIDE @C LINITS.

z
Rec.

2!
112
107
102
106

fonc.
Msh

44
57
34
51
54

3
Rec.

8¢
114
108
102
107



Activity
Husher

Preraration
Procedure No.

Oak Ridge Gaseous Diffusion Plant
Analutical Cheaistry Derartaent
Results of Analuses

Custoaer Neae! FRANCO
Custoser Saerle Number: TROIRI0O83101MSD Lab Szarle Nusber: 871016-113
Date Saarle Received: 16-0C7-1987 Date Saarle Comrleted: 28-0CT-1987
Date Sasrled: Sasrled B!
Katerial Descrirtion:  DAVIS-NONTHAN WATER Rea. Nusher:
Analysis
Procedure No. fnalusis Result Units Analyst

Date
Coarleted

Progras Manager: MS Killer
Date Asproved: 28-0CT-1987



URBANLL BAHLIDLID UHIH REFUR]

fnalIS ID: B71016-113 Customer Samrle IDI TROIRIOBI1OINSD
Laboratory Name: Orsganic Mass Seectroscory Customser Nase: FRANCO

File IR ITAS Samrle Matrixi WATER

Instrusent ID} ITAS Reauisition Nuaber:

Data Release Authorized Bsd DL Canada DNate Saarle Received:  4-5EP-1987

Volatile Organic Comrounds - HSL

Date Extracted/Prerared: Date Analyzed! 4-SEP-1987

Preraration Procedure Number: EPA-624 finzlusis Procedure Number: EPA-424

Percent Mositure! Conc/Dilution Factor! 1.0

Percent Moisture (decanted)} : analust! L HOLSOPPLE

Assaciated Rlank: 871014120
tas ud/L Cas uyd/L
74-87-3 chloroaethane 10U 79-00-5 111y2-trichloroethane S
74-83-9 broaosethane 10U 71-43-2 benzene 48
75-01-4 vingl chloride 10U 10061-02-5 trans-1,3~-dichlororrorene i
75-00~3 chloroethane 10U 110-75-8 2-chlorpethylvinul ether 104
75-09-2 sethulene chloride Su 75-25-2 brosofors St
&§7-64-1 scetone 100 109-10-1 4-pethyl-2-pentanone 10U
75-15-0 carbon disulfide Su 391-78-¢ 2~-hexsnone 100
75-35-4 1s1-dichloroethene 44 8 127-18-4 tetrachlorpethene 5t
75-34-2 1s1-dichloroethane SU 79-34-5 1,1:2y2-tetrachloroethane Su
1346-60-5 trans-1s2-dichloroethene SU 108-88-3 toluene S1 8
67-46-3 chlorofaors SU 108~-90-7 chlorobenzene 545
107-046-2 1»2-dichloroethane U 100-41-4 . ethulbenzene U
78-93-3 2-butanone 100 100-42-5 styrene SuU
71-35-6 111s1-trichloroethane Su total xulenes SU
56-23-5 carbon tetrachloride W
108-05-4 vingl acetate 1ot
75-27-4 bromodichlorosethane i
78-87-5 1s2-dichlororrorane SU
10081-01-5 cis-1s3-dichlororrorene U
79-01-4 trichloroethene 97 8
124-48-1 ditromochlorosethane SU

Datz Rerorting fualifiers:

U - Cospound was ansluzed for but not detected, The nusber is the attainable detection lisit for the sasrle,
B - Analute was found in the readent blank 3s well a5 the sasrle.

J - Indicates an estimated value,

ND - Not Retected.

Surrodate Recovery Data

Asount Asount Fercent
Surrodate Coaround Sriked Recovered Recovered
TOLUENE-]S S0 4.5 95.0
RROMOFL UDRORENZENE 50 48,5 97.0
1+2-DICHLOROETHANE-D4 3¢ 35.5 77.0

X831 Comments from the Orgdanic Mass Seectroscopy Laboratory S3%MX%



WATER VOLATILE MATRIX SPIKE DUPLICATE RECQVERY

Conc,
Spike Sasrle Conce X Conc, 4
Cosround pdded Result NS Rec. MSR Rec.

5 91 M 8

1y1-Dichloroethene S0 SU

Trichloroethene S0 Su 36 112 57 114
Chlorobenzene 30 S 94 107 94 108
Toluene 3¢ Su 3 102 St 102
Benzene 50 s 53 104 54 107

¥ - ASTERISKED VALUES ARE GUTSIDE @C LIKITS.



g0o1L-093. - -

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOYERY

Conc.

Spike Sample Conc. p 4 Conc. b3
Compound Added Result MS Rec. MSD Rec. RPD
Total Petroleum Hydrocarbons 8,100 <17 7,500 93 7,300 90. 3.3

RPD = Relative Percent Difference







FIELD BLANK DATA






Qak Ridge Gaseous Diffusion Flant
Analutical Cheaistry Departaent
Results of Analuses

Custoser Nane? FRANCO

Custoser Samrle Nusber: FROIRIOS3101 Lab Saarle Nuaber: 871016-108

Date Samrle Received:  16-0CT-1987 Date Searle Comrleted: 27-0CT-1987

Date Sampled: Saarled But

Material Descrirtion:  DAVIS-MONTHAN RATER Rea. Nusber:
Activity Preraration fnalusis Date
Nusber Procedure No. Procedure No. Anslusis Result Units finalust Cosrleted
184208 EPA-418.1 EPA-418.1 Petroleun Hudrocarbon 0.2 ad/l MR PONELL 27-0CT-1987

Frogras Manader) NS Miller
Date Arproved: 28-0CT-1987



UNOANIL ANALYDLD LAIR AEFUNT

Anal IS ID: 871014-108 Customer Saarle ID FBROIRI083101
Laboratory Nasme: Ordanic Mass Srectroscory Custoser Nase: FRANCO

File I ITK Saarle Matrix! WATER

Instruaent ID! ITK Reguisition Number’

Data Release Authorized Byt DC Canada Date Samrle Received:  4-SEP-1987

Volatile Ordanic Compounds - HSL

Date Extracted/Prerared! Date Analuzed: 8-SEP-1987

Preraration Procedure Nusber: EPA-4624 Analysis Procedure Nuaber: EPA-624

Percent Mositure: Conc/Rilution Factor: 1.0

Percent Moisture (decanted)! Analust! GJ PARDUE JR

Associated Blank: 871014-120
CAS ud/L CAS ud/l
74-87-1 chlorosethane 10U 79-00-5 11112-trichloroethane SU
74-83-9 brosoaethane 10U 71-43-2 benzene L
75-01-4 vinyl chleride 10U 10061-02-6 trans-1s3-dichlororrorene ki)
73-00-3 chlorcethane 10U 110-75-8 2-chloroethulvinul ether 10U
75-0%-2 sethylene chloride SU 75-25-2 brosofors ]
47-64-1 acetone 260 B 108-10-1 4-pethul-2-pentanone 10U
75-15-0 carbon disulfide SU 591-78-6 2-hexanone 10U
75-35-4 1s1-dichloroethene SU 127-18-4 tetrachlorcethene N
75-34-3 1s1-dichloroethane SU 79-34-5 111»242-tetrachloroethane SU
134-60-5 trans-1s2-dichloroethene Su 108-88-3 toluene N
67-66-3 chlorofora 5U 108-90-7 chlorobenzene U
107-06-2 1y2-dichlorgethane Su 100-41-4 ethylbenzene 2 JR
78-93-3 2-butanone B J 100-42-5 styrene SU
71-55-4 1r1s1-trichloroethane SU total xuylenes SU
56-23-5 carbon tetrachloride SuU
108-05-4 vinyl acetate 10U
75-27-4 brosodichloromethane R
78-687-3 1s2-dichlororrorane SuU
10061-01-5 cis-1s»3-dichlororrorene SU
79-01-6 trichloroethene U
124-48-1 dibrosochlorosethane S

Data Rerorting Gualifiers:

U - Cosround was analyzed for but not detected.

B - Anzlute was found in the reagent blank as well as the samrle,
J - Indicates an estimated value,
ND - Not Detected.

Surrogate Recovery Data

Anount Asocunt Percent
Surrogate Comround Sriked Recovered Recovered
TOLUENE-DS S0 53.0° 106.,0
BROMOFLUDRORENZENE S0 49.0 98.0

15 2-DICHLOROETHANE -D4 50 41.0 2,0

The nusber is the attainshle detection limit for the sasele.



Dak Ridde Gaseous Diffusion Flant
Analutical Chemistry Derartaent
Results of Ansluses

Custoser Nese! FRANCD

Custoser Sample Number: FBO3RIN90102 Lab Sasrle MNumber! 871016-109

Date Saarle Received:  16-0C7-1987 Date Szarle Comrleted: 27-0CT7-1987

Date Sasrled! Sasrled Ryl

Materia] Nescription:  DAVIS-MONTHAN WATER Rea. Number:

fctivity Preraration Analusis Date

Number Procedure No. Procedure No. Analysic Result Units Analust Conrleted
184208 EPA-418.1 EPA-418.1 Petroleus Hudrocarhon 0.3 g/l MR POWELL 27-0CT-1987

Prodram Manader! MS Miller
Rate Aeproved: 28-0CT~-1987



URUDHNLL ANHLIDID MniH ALFURN)

Anal IS ID! 871016-109 Custoser Saerle ID: FROJRI0P0102
Laboratory Naae: (Ordanic Mass Seectroscory Customer Name! FRANCO

File ID} 1ITAS Sample Matrix: WATER

Instruaent ID: ITAS Reguisition Nusber:

Data Release Authorized By: DL Canada Date Samrle Received:  4-SEP-1987

Volatile Organic Cosrounds - HSL

Date Extracted/Prepared: Date Analyzed: B-SEP-1987

Preraration Procedure Nusber: EPA-624 An3lysis Procedure Nusber: EPA-624

Percent Mositure: Conc/Diletion Factor: 1.0

Percent Moisture (decanted): Analyst: L HOLSOPPLE

fssociated Rlank? 871016-120
CAS ud/L CAS ud/L
74-87-3 chlorosethane 10U 79-00-5 1y1s2-trichloroethane Su
74-83-9 brosoaethane 10U 71-43-2 benzene 1]
73-01-4 vingl chloride 10U 10061-02-6 trans-1,3-dichlororrorene Su
75-00-3 chloraethane 10U 110-75-8 2-chloroethulvinyl ether 10U
75-09-2 sethulene chloride U 75-25-2 brosofors SU
67-64-1 acetone 280 B 108-10-1 4-agthyl-2-rentanone 10U
75-15-0 carbon disulfide Su 591-78-4 2-hexanone 10U
75-35-4 1s1-dichloroethene St 127-18-4 tetrachloroethene ]
75-34-3 1s1-dichloroethane su 79-34-5 111s2y2-tetrachloroethane U
156-60-5 {rans-1y2-dichloroethene it 108-88-3 toluene Su
67-66-3 chlorefors Su 108-90-7 chlorobenzene SU
107-04-2 1+2-dichlorcethane U 100-41-4 ethulbenzene 2 JB
78-93-3 2-butanone 2 100-42-5 styrene SU
71-55-4 1s1s1-trichloroethane Su total xulenes SU
56-23-5 carbon tetrachloride SU
108-05-4 vinyl acetate 10U
75-27-4 brosodichloromethane SU
78-87-5 112-dichlororrorane SU
10041-01-5 cis-1s3-dichlororrorene Su
79-01-4 trichlorcethene sU
124-48-1 dibrosachlorogsethane SU

Data Rerorting Qualifiers:

U - Comround was analyzed for but not detected.

B - fAnalute was found in the readent blank as well as the saarle,
J - Indicates an estimated value.
ND - Not Detected.

Surrodate Recovery Data

Asount Asount Percent
Surrogate Compound Spiked Recovered Recovered
TOLUENE-DB S50 52.0° 104.0
BRONOFLUDRORENZENE 50 49.5 99.0

1+ 2-DICHLORCETHANE~D4 S0 3%.5 79.0

The nusber is the attainable detection limit for the sasrle.



TRIP BLANK DATA






0ak Ridde Gaseous Diffusion Plant
Analutical Chemisiry Department
Results of Ansluses

Customer Name! FRANCO

Custoser Sasrle Nusher! TBOIRI0OB3101 Lab Sasrle Nusher! 871016-110

Rate Samrle Received:  14-0CT-1987 Date Sasrle Comrleted! 28-0CT-1987

Date Sameled: Saarled Ryl

Material Descrirtion!  DAVIS-KONTHAN WATER Rea. Nusher:
Activity Freraration Anzlusis Date
Nusber Procedure No.  Procedure No. Analusis Result Units Analust Cosrleted

Prodras Nanzger: MS Niller
Date Approved: 28-0CT-1987



UKURNIL ANALTDLD URIR Retund

finalIS ID: 871016-110 Customer Sasrle ID: TEOIRIOBIIO0L
Laborators Nawe: Organic Mass Seectroscory Customer Nase: FRANCO

File ID: 1ITAS Saarle Matrix: WATER

Instrument IRY ITAS Reauisition Number!

Data Release Authorized Ry! IC Canada Nate Samrle Received:  4-SEP-1987

Vglatile Organic Comrpounds - HSL

Date Extracted/Prepared! Rate Analyzed!  4-SEP-1987

Preraration Frocedure Nusber: EPR-4624 Analysis Procedure Number: EPA-624

Percent Mositure! Conc/Dilution Factor: 1.0

Percent Moisture (decanted)’ Analust: [ HOLSOPPLE

Associated Rlank: 871014-120
CAS ug/L CAS ud/L
74-87-1 chlorosethane 10U 79-00-5 111s2-trichloroethane Su
74-83-9 brosoaethane 10U 71-43-2 benzene SU
75-01-4 vingl chloride 10U 10061-02-4 trans-1s3-dichlororrorene N
75-00-3 chloroethane 10U 110-75-8 2-chloroethylvingl ether 10U
75-09-2 aethylene chloride Su 73-25-2 brosofors U
§7-64-1 acetone 260 R 108-10-1 4-pethul-2-pentanone 10U
73-15-0 carbon disulfide SU 591-78-4 2-hexanone 10U
75-35-4 1s1-dichloroethene SU 127-18-4 tetrachloroethene SU
75-34-1 1»1-dichloroethane Su 79-34-5 1r1y2)2-tetrachloroethane U
156-60-5 trans-1s12-dichloroethene SU 108-88-3 toluene St
67-66-3 chlorofors su 108-90-7 chlorobenzene SuU
107-06-2 1y2-dichlorcethane sU 100-41-4 ethulbenzene i
78-93-3 2-butanone 49 100-42-5 stuyrene SU
71-55-4 1s1s1-trichloroethene Su totsl nylenes ]
56-21-5 carbon tetrachloride Su
108-05-4 vinyl acetate 10U
75-27-4 brosodichlorosethane SU
78-87-5 {s2-dichlororrarane SuU
10061-01-5 cis-1:3-dichlororrorene st
79-61-6 trichloroethene Su
124-48-1 dibrosochlorosethane su

Rate Rerorting Quslifiers:

U - Cosround was analuzed for bul not detected. The nusher is the attainable detection limit for the sasrle.
R - Analute was found in the reagent blank 35 well as the sasrle.

J - Indicates an estimated value,

ND - Not Detected.

Surrodate Recovery Data

Amount Amount Percent
Surrogate Compound Seiked Recovered Recovered
TOLUERE-DS 50 49,0° 98.0
BROMOFLUBRORENZENE S0 49.0 98.0

1,2-DICHLORCETHANE-D4 S0 43.0 86.0



Activity
Nupher

Freraration
Procedure No,

Oak Ridde Gaseous Diffusion Plant
finslutical Chesistry Derartaent
Results of Ansluses

Custoser Name! FRANCD
Custoser Sawrle Number: TROZRI090102 Lab Saarle Nusber: 871014-111
Date Saarle Received:  16-0CT-1987 Date Saarle Cosrleted: 28-0CT-1987
Date Sasrled: Samrled Bu!
Katerial Descrirtion:  DAVIS-HONTHAN WATER Rea. Mumber:
Analusis
Procedure No. Analusis Result Units Anzlust

Date
Conrleted

Prograa Kanager) MS Killer
Date Arproved: 28-0CT~1987



UAURNAL AL DO dnin RLT WA

analls ID! B71016-11% Custoser Sasple IDD TROIRIO$0102
Laboratory Name: Ordanic Mass Seectroscory Custoser Name: FRANCO

File Il 1ITAS Sample Matrivi NATER

Instrusent IDD ITAS Reauisition Nusber:

Data Release Authorized Byi DL Canada Date Sasrle Received:  4-SEP-1987

Volatile Orsanic Comrounds - HSL

Date Extracted/Prerared! Date Analuzed: 1B-SEP-1987

Preraration Procedure Nusher: EPA-624 Anzlusis Procedure Nuaber! EPA-424

Percent Mositure: Conc/Dilution Factord 1.0

Percent Moisture (decanted): Analust! L HOLSOPPLE

Associated Rlank: 871016-120
CAS ud/L CAS ug/L
74-87-2 chloromethane 10U 79-00-5 1s112-trichloroethane SU
74-83-9 broaosethane 10U 71-43-2 benzene U
75-01-4 vinyl chloride 10U 10061-02~6 trans-1s3-dichlororrorene SuU
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvinsl ether 10U
75-09-2 sethulene chloride SU 75-25-2 tbroaofors SU
67-84-1 acetone 120 108-10-1 4-pethul-2-rentancne 10U
75-15-0 carbon disulfide SU 591-78-4 2-hexanone 10U
75-35-4 111-dichloroethene Su 127-18-4 tetrachloroethene SU
75-34-3 {r1-dichloroethane SU 79-34-5 1+192:2-tetrachloroethane SU
156-40-5 trans-1s2-dichloroethene SU 108-86-3 toluene 14
67-66-3 chlorofors SU 108-90-7 chlorobenzene SU
107-06-2 1+2-dichloroethane Su 100-41-4 ethulbenzene Su
78-93-3 2-butanone 6 J 100-42-5 sturene U
71-55-6 1s1s1-trichloroethane sU total xsleres U
56-23-5 carhon tetrachloride su
108-05-4 vinyl acetate 10U
75-27-4 brosodichlorosethane SU
78-87-% 1»2-dichlororrorane U
10061-01-5 cis-1y3-dichlororrorene SU
79-01-4 trichloroethene SU
124-48-1 ditroaochlorosethane Su

Rata Rerarting Qualifiers!

U - Comround was analyzed for but not detected., The number is the attainable detection limit for the sasrle.

B - Analute was found in the reagdent blank as well as the sawrle.
J - Indicates an estimated value.
NI - Not Detected.

Surrodate Recovery Data

Amount Asount Percent
Surrodate Coaround Seiked Recovered Recovered
TOLUENE-D8 S0 45.0" 90.0
BROMDFLUORDBENZENE 50 44,0 88.0

152-DICHLORDETHANE-D4 S0 44,0 88.0



LABORATORY BLANK DATA






Activity
Nusber

Preraration
frocedure No.

Custoser Naae:

Oak Ridde Gaseous Diffusion Flant
Analutical Cheaistry Derartament
Results of Analuses

FRANCD

Custoser Samele Nuaber: VOBLK0O90S

Date Sample Received:
Date Samrled:
Material Descrirtion:

Analysis
Pracedure No.

16-0CT-1987

DAVIS-HONTHAN SOIL

Analusis

Lab Sapele Nusber: 8710146-114
Date Saarle Coseleted: 21-0CT-1987
Sanrled Ryl

Rea. Nusber.

Result Units Anzlyst

Pate
Coarleted

Progras Manager: HS Miller
Date Approved: 26-0CT-1987



AnalIS ID:
Laboratory Name:
File ID: ITAS

Instrusent ID: ITAS

871016-114

Data Release Authorized Bu!

Date Extracted/Prerared:

UKDANLIL ANRLIDLD bniw ACFUN

Organic Mass Seectroscory

IC Canada

Volatile Organic Coarounds - HSL

Customer Samele IDN
Customar Nsse:

VOBLK0908
FRANCO

Sasrle Matrixt SOIL
Reauisition Number)

Rate Sasrle Received:

Date Analyzed:

8-SEP-1987

8-SEP-1987

Preraration Procedure Nuaber: EPA-5030 Analusis Procedure Number: EPA-8240

Percent Mositure! Conc/Dilution Factor: 1.0

Percent Moisture (decanted): Analust! L HOLSOPPLE

Associated Rlank?
CAS ud/Kd CAS ud/Kd
74-87-3 chlorosethane 100 79-00-5 1s1y2-trichloroethane oU
74-83-9 brososethane 10U 71-43-2 benzene 5]
75-01-4 vinyl chloride 10U 10041-02-6 trans-113-dichloroprorene U
75-00-1 chloroethane 10U 110-75-8 2-chloroethulvinyl ether 10U
75-09-2 aethulene chloride sU 75-25-2 brosofora U
67-44-1 acetone 24 108-10-1 4-pethsl-2-rentancne 2J
75-13-0 carbon disulfide SU 591-78-4 2-hexanone 4}
75-15-4 1s1-dichloroethene U 127-18-4 tetrachloroethene o
75-34-3 1s1-dichloroethane SU 79~34-5 1v192+2-tetrachloroethane Su
156-60-5 trans-1s2-dichloroethene U 109-88-3 toluene Su
&67-44-3 chlorofore SY 108-96-7 chlorobenzene U
107-06-2 1s2-dichloroethane SU 100-41-4 ethulbenzene Su
78-93-3 2-butanone 10U 100-42-5 sturene U
71-395-4 1s1s1-trichloroethane Su total xylenes U
56-23-3 carbon tetrachloride Su
108-05-4 vinyl acetste ioy
75-27-4 brosodichloromethane SU
78-87-3 112-dichlororropane 3U
10061-01-5 cis-1y3-dichlororrorene Su
79-01-6 trichloroethene it
124-48-1 dihrosochloroeethane Su

Diztz Rerorting Qualifiers:

U - Comround was analuzed for but not detected.
R - Analute was found in the readent blank 3s well as the samrle,
J - Indicates an estimated value.
ND - Not Detected.

The nusber is the attainable detection lisit for the sasrle.

Surrodate Recovery Data

Asount Asount Percent
Surrogate Compound Sriked Recovered Recovered
TOLUENE-DS 50 50.¢ 100.0
RROMOFLUBROBENZENE 30 515 102.0
1s2-DICHLOROETHANE-DA 50 49,0 96.0



Activity
Nusber

Preraration
Pracedure No.

Oak Ridde Gasecus Diffusion Plant
Analutical Chemistry Departaent
Results of Analuses

Customer Name: FRANCO
Customer Sasple Nusber? VRLK09092 Lab Sasrle Number: 871016-115
Date Szarle Received:  18-0CT-1987 Date Sasrle Cosrleted!
Date Saspled: Sanrled Bul
Naterial Descrirtion:  DAVIS-MONTHAN SOIL Rea, Nuaber:
Analysis

Procedure No, Analusis Result Units Analyst

Date
Cosrleted

Prodraa Manager: NS Hiller
Date Approved:



UKGARIL ANALYSIS DRIA KEFURI

AnallS ID 871014-115 Custoser Sasple IIti  VELK09092
Laborators Nase! Ordanic Mass Spectroscory Custoser Name: FRANCO

File ID: 1748 Saerle Matrix: SOIL

Instruaent IR: ITAS Requisition Nuaber:

Data Release Authorized By DC Canada Rate Sserle Received!  9-SEP-1987

Volatile Ordanic Compounds - HSL

Date Extracted/Prerared! Date Analuzed: §-SEP-1987

Preraration Procedure Nuaber! EPA-S030 Analusis Procedure Number: EPA-8240

Percent Mositure: Conc/Dilution Factor: 1.0

Percent Moisture (decanted)! Analust: L HOLSOPPLE

fssociated Blank: BLANK
CAS ug/Kd CAS ug/Kd
74-87-3 chlarosethane 10U 79-00-5 1y1y2-trichloroethane SU
74-83-9 brosoaethane 10U 71-43-2 benzene U
75-01-4 vingl chloride 10U 10061-02-6 trans-1,3-dichloropropene Su
79-00-3 chlorgethane 10U 110-75-8 2~chloroethulvinyl ether 10U
75-09-2 sethulene chloride Su 75-25-2 brosofors U
&7-64-1 acetone 10U 108-10-1 4-pethyl-2-pentanone 10U
75-15-0 carbon disulfide SU 591-78-4 2-hexanone 100
75-35-4 1s1-dichlorcethene su 127-18-4 tetrachlioroethene U
75-34-3 1s1-dichlaoroethane SU 79-34-5 11192)2-tetrachloroethane U
156-60-5 trans-1s2-dichlorcethene SU 108-88-3 toluene Su
67-64-3 chlorofors Su 108-90-7 chlorgbenzene U
107-06-2 1s2-dichloroethane Su 100-41-4 ethulbenzene 1J
78-93-2 2-butanone 10y 100-42-5 styrene su
71-55-4 1s1r1-trichloroethsne Su totzl xulenes U
56-23-9 carbon tetrachloride Su
108-05-4 vinyl acetate 10U
75-27-4 brosodichloroaethane U
78-87-5 1s2-dichlororrorane SU
10061-01-5 cis-1s2-dichlororrorene Su
79-01-4 trichloroethene SU
124-48-1 dibrosochloromethane 5U

Datz Rerorting Qualifiers:

U - Comround was analuzed for but not detected. The nusber is the attainable detection limit for the sasrle.
B - #naslute was found in the reagent blank as well as the sasrle.

J -~ Indicates an estisated value.

ND - Not Detected.

Surrogate Recovery Data

Ancunt Asount Percent
Surrodate Coaround Sriked Recovered Recovered
TOLUENE-RS 30 50,0 ° 100.0
BRRONDFLUORDBENZENE S50 93,5 111.0

152-DICHLOROETHANE-D4 30 46.5 93.0



02k Ridge Gaseous Diffusion Flant
#nalytical Cheaistry Derariment
Results of Analuses

Customer Nase! FRANCO
Custoser Sample Nusbher: VOBLK09092 Lab Samrle Nusber: 871016-116
Date Sample Received:  14-0CT-1987 Date Samrle Cowrleted: 21-0CT-1987
Date Saarled. Saspled By
Material Descrirtiont  DAVIS-MONTHAN SOIL Rea. Nusber:
Activits Preparation Analysis late
Nusber Procedure No.» Procedure No. Anslusis Result Units fnalust Conrleted

Prograa Manzder: MS Miller
Date Arproved: 26-0C7-1987



URDRNLL HINALIDLD sHIK NEFURI

Anal IS IDt B71014-116
Laboratory Nase: Ordanic Mass Seectroscory
File ID ITAS

Instrusent ID: ITAS
Data Release Authorized By!

IC Canada

Volatile Organic Comeounds - HSL

Date Extracted/Prerared:

Preraration Procedure Number: EPA-5030

Percent Mositure!

Percent Moisture (decanted):

fissociated Blank: BLANK
CAS ud/Kd
74-87-3 chlorosethane 10U
74-83-9 brosoaethane 10U
75-01-4 vinsl chloride 10U
75-00-3 chloroethane 10U
75-09-2 sethylene chloride 2J
67-64-1 acetone 10U
75-15-0 carbon disulfide Su
75-15-4 1s1-dichloroethene U
75-34-3 1s1-dichloroethane Su
156-40-5 trans-1s2-dichloroethene sU
67-66-3 chlorofors SU
107-06-2 1r2-dichloroethane SU
78-93-3 2-butanone 10U
71-55-4 1s1r1-trichloroethane SuU
56-23-5 carbon tetrachloride Su
108-05-4 vinyl acetate 10U
75-27-4 brosodichlorosethane SU
78-87-5 1s2-dichlororrorane U
10061-01-5 cis-1y3-dichlororrorene SuU
79-01-6 trichloroethene SU
124-48-1 dibrorochlorceethane Su

Patz Rerorting Guslifiers!

t - Cowpound was analuzed for but nol detected,
B - Analute was found in the readent blank as well as the sasrle.

Custoger Sasrle ID: VORLK09092
Customer Nese: FRANCO
Samrle Matrixt SOIL
Reauisition Nusber:
Date Sasele Received:  9-SEP-1987
Date Analuzed! 9-SEP-1987
Analusis Procedure Nusber: EPA-8240
Conc/Bilution Factord 1,0
Analust: L HOLSOPPLE
C4S ud/Kg
79-00-5 1y112-trichlaroethane SU
71-43-2 benzene SU
10041-02-6 trans-1,3-dichloroprorene SU
110-75-8 2-chlorcethulvingl ether 10U
75-25-2 brosofora U
108-10-1 4-sethul-2-rentanone 10U
591-78-6 2-hexanone 10U
127-18-4 tetrachloroethene St
79-34-5 111s2+2-tetrachloroethane SU
108-88-3 toluene Su
108-90-7 chlaorobenzene SU
100-41-4 ethglbenzene U
100-42-5  styrene U
total nulenes U

The nusber is the attainable detection limit for the sasrle,

J - Indicates an estimated value.

ND - Nol Detected.

Surrogate Recovery Data

Asount Asount Percent
Surrogate Cosround Spiked Recovered Recovered
TOLUENE-D8 30 52.5 105.0
RROMOFLUORORENZENE 50 49,5 99.0
1+2-DICHLOROE THANE -D4 30 44,3 93.0




Activity
Nuaber

Preparation
Procedure No,

Oak Ridde Baseous Diffusion Plant
Anzluticsl Chesistry Departaent
Results of Analyses

Customer Name:! FRANCO
Custoser Sample Nusber: VORLO9091 Lab Samrle Nusher: 871016-117
Date Samrle Received:  14-0C7-1987 Bate Szarle Comrleted: 21-0CT-1987
Pate Samrled’ Saarled Bu!
Material Descrietion!  DAVIS-MONTHAN SOIL Rea. Nusbher!

Analysis

Procedure No. Anzlusis Resuylt Units Analust

Date
Cosrleted

Prodras Manader: MS Miller
Date Approved: 24-0CT-1987



UKDANLIL ANRLIDES DHIR KEFUK!

AnallS ID B71016-117 Customer Sasrle IDN  VORLOTO9!
Laboratory Naae: Ordanic Mass Seectrascory Custoner Name: FRANCO

File ID! ITAS Saarle Matrix: SOIL

Instrusent ID? 1ITAS Reauisition Number:

Data Release Authorized Bsi DL Canada Date Saarle Received:  §-SEP-1987

Volatile Organic Coarounds - HSL

Date Extracted/Prerared: Date Anzluzed: 9-SEP-1987

Preparation Procedure Nusher: EPA-5030 Analysic Procedure Nuaber: EPA-8240

Percent Mositure: Conc/Dilution Factor: 1.0

Percent Moisture (decanted): #nalusts L HOLSOPPLE

fissociated Blank: RLANK
£AS ud/Kg CaS ud/Kd
74-87-3 chlorosethane 10U 79-00-3 1y1»2-trichloroethane U
74-83-9 brosoaethane 10U 71-43-2 benzene SuU
75-01~4 vinyl chloride 10U 10041-02-6 trans-1,3-dichlororrorene Su
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvingl ether 104
75-09-2 sethulene chloride SU 75-25-2 broscfors U
§7-64~-1 acetone 4] 108-10-1 4-pethul-2-rentanone 10U
75-15-0 carbon disulfide SU 5991-78-6 2-hexanone 10U
75-35-4 1s§1-dichloroethene Su 127-18-4 tetrachloroethene U
75-34-3 111-dichloroethane U 79-34-5 1s11292-tetrachloroethane Wit}
156-60-5 trans-1s2-dichloroethene U 108-88-3 toluene U
67-44-3 chlorofors SU 108-90-7 chlorobenzene SuU
107-06-2 1s2-dichloroethane SU 100-41-4 ethulbenzene Su
78-93-3 2-butanone iou 100-42-5 sturene SU
71-55-4 1s1s1-trichloroethane Su total xulenes SU
56-23-5 carbon tetrachloride SuU
108-05-4 vinyl acetate 10U
75-27-4 broeodichlorosethane U
78-87-% 1s2-dichlororropane Su
{10061-01-5 cis-1:3-dichlororrorene SU
79-01-4 trichloroethene Su
124-48-1 dibrosochlorosethane Su

Ptz Rerorting Qualifiers:

U - Compound was analuzed for but not detected,

B - Analute wes found in the reasent blank as well as the sasrle.
J - Indicates an estimated value.
ND - Not Detected,

Surrodate Recovery Data

Anount fimount Percent
Surrodate Cosround Seiked Recovered Recovered
TOLUENE-D8 50 50.0° 100.0
RROMOFLUORORENZENE 50 58.0 116.0

142-DICHLOROETHANE -1 50 45,3 91.0

The nuaber is the attainahle detection limit for the sasele.



Activity
Nuaber

Freraration
Procedure No.

Bak Ridde Baseous Diffusion Plant
Analutical Cheaistry lerartsent
Results of Analuses

Customer Name! FRANCO
Custoser Sagple Nusber: VOBLK0910 Lah Samrle Nuaber: 871014-118
Date Samrle Received:  16-0CT-1987 Date Saarle Coarleted! 21-0CT-1987
Rate Samrled: Saseled Byl
Haterial Descristiont  DAVIS-MONTHAN SOIL Rea, Nusher!
finzlysic
Procedure No. fnalusis Result Units fnalyst

Date
Conrleted

Progras Hanader: MS Killer
Date Arrroved: 26-0CT-1987




URUANLAL MRALIOLD Mrin REF UM

AnalIS IB: B71016-118 Custoser Sasple IDN  VORLKO910
Laboratory Naae: Ordanic Mass Srectroscory Custorer Nase: FRANCO

File ID: 1IT7AS Sasple Matrix! SODIL

Instrusent IDV ITAS Reaguisition Nuaber:

Data Release Authorized By: I Canada Date Sasrle Received: 1(¢-SEP-1987

Valatile Ordanic Compounds - HSL

Date Extracted/Prerared: Date Analyzed: 10-SEF-1987

Preraration Procedure Nusher: EPA-5030 Analusis Procedure Number: EPA-8240

Percent Mositure: Conc/Dilution Factor! 1.0

Percent Moisture (decanted): Analyst: | HOLSOPPLE

fssociated Blank: BLANK
£AS ud/Kd CAS ud/Kg
74-87-3 chlorosgethane 10U 79-00-5 1r1s2-trichloroethane SU
74-83-9 broacsethane 10U 71-43-2 benzene Su
75-01-4 vingl chloride 10U 10041-02-6 trans-1,3-dichlororrorene SU
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvinyl ether 10U
75-09-2 sethulene chloride SU 75-25-2 broaofors Su
47-64-1 acetone 11 108-10-1 4-aethul-2-rentanone 10U
75-15-0 carbon disultide Su 591-78-% 2-hexanone 10U
75-15-4 1s1-dichloroethene U 127-18-4 tetrachloroethene U
75-34-3 1y1-dichloroethane SU 79-34-5 151s242-tetrachloroethane St
156-50-5 trans-1y2-dichloroethene SU 108-88-3 toluene SU
87-66-3 chlorofora su 108-90-7 chlorcbenzene SuU
107-04-2 1s2-dichloroethane SU 100-41-4 ethulbenzene o
78-93-2 2-butanone 10U 100-42-5 sturene St
71-85-¢ Ir1s1-trichloroethane U total xulenes Su
56-23-9 carbon tetrachloride SU
108-05-4 vinsl scetate 10t
75-27-4 brosodichlorosethane U
78-87-5 1s2-dichlororrorane SU
100461-01-5 cis-1s3-dichlororrorene SU
79-01-4 trichloroethene M|
124-48-1 dibroaschlorosethane SU

Dats Rerorting Qualifiers:

U - Comround was analuzed for but not detected,

B - Anzlute was found in the readent blank as well as the saarle.
J - Indicates an estimated value,
ND - Not Detected.

Surrogate Recovery Rata

Arount Asount Percent
Surrogate Cosround Spiked Recovered Recavered
TOLUENE-]S S0 0.0 100.0
BROMOFLUORDBENZENE 50 550 110.0

152-DICHLOROETHANE-D4 30 47,5 95.0

The nusber is the attainable detection limit for the sasrle.



Oak Ridge Gaseous Riffusion Flant
Analuticel Chesistry Berartwent
Results of Analuses

Customer Naae! FRANCO
Custoser Sample Number: VOBLO%081 Lab Sasele Nusber: 871016-119
Date Sawrle Received: 16-0CT-1987 Rate Saarle Coarleted) 21-0CT-1987
Date Samrled! Saarled Byl
Naterial Descrirtion:  DAUIS-NONTHAN WATER Rea. Nusber:
Activity Preraration Analusis Diate
Nusber Procedure No. Procedure No. #nalusis Result Units Anglust Cosrleted

Progras ¥anader) MS Killer
Date Arrroved: 26-0CT-1987




UKLANLL ANALTDLD WALAR AErund

AnallIS ID B71016-119 Custoger Samele ID: VORLO908!
Laboratory Nase: Ordanic Mass Seectroscory Customer Name: FRANCO

file ID! ITAS Samele Matrix: WATER

Instruaent IN: ITAS Reauisition Nusber:

Data Release Authorized Byi DC Canads Date Sasrle Received:  B-SEF-1987

Volatile Organic Comrounds - HSL

Date Extracted/Prerared: Date Analuzed:  B-SEF-1987

Preraration Procedure Number: EPA-524 Analusis Procedure Nuaber: EPA-5624

Percent Mositure: Conc/Dilution Factor! 1.0

Percent Koisture (decanted)! _ Analust: L HOLSOPPLE

fissociated Rlank:
CAS ug/l Cas ug/L
74-87-3 chloroaethane 10U 79-00-5 1s192-trichloroethane Su
74-83-9 broscaethane 10U 71-43-2 benzene SU
75-01-4 vinyl chloride 100 10061-02-6 trans-1s3-dichlororrorene St
75-00-3 chloroethane 10U 110-75-8 2-chlgroethulvinyl ether 10U
75-0%-2 aethulene chloride SuU 75-25-2 bronofors SU
67-64-1 acetone 2J 108-10-1 4-pethyl-2-rentanone 10U
75-15-0 carbon disulfide Sy 591-78-¢ 2-hexanone 10U
75-35-4 1r11-dichloroethene Su 127-18-4 tetrachloroethene U
75-14-3 111-dichloroethane ou 79-34-5 1114292-tetrachloroethane U
156-50-3 trans-1s2-dichloroethene SU 108-88-3 toluene St
67-56-3 chlorofors su 108-90-7 chlorobenzene SU
107-04-2 112-dichloroethane U 100-41-4 ethylbenzene SU
78-93-3 2-hutanone 10U 100-42-5 styrene SU
71-55-¢ 11ls1-trichloroethane Su total xulenes SU
56-23-3 carbon tetrachloride Su
108-05-4 vinyl acetate 10U
75-27-4 trosodichioromethane Su
78-87-5 112-dichlararrorane SU
10061-01-5 cis-1s3-dichlororrorene su
79-01-4 trichlorcethene U
124-48-1 dibrosochlorogethane SU

Datz Rerorting Qualifiers:

U - Cosround was analuzed for but not detected,

B - Analute was found in the reagent blank as well as the samrle.
J - Indicates an estisated value.
ND - Not Detected.

Surrodate Recovery lata

Aaount Asount Percent
Surrogate Cosround Sriked Recovered Recovered
TOLUENE-D8 S0 53.0° 106.0
BROMDFLUORORENZENE S0 45.5 91.0

192-DICHLOROETHANE -D4 S0 2.5 85.0

The nusher is the attainable detection lisit for the samrle.



Activity

Nusher

Preraration
Procedure No.

Qak Ridge Gaseous Diffusion Plant
Analytical Chesistry Derartment
Resulte of Analuses

Customer Name: FRANCO
Custoser Sanrle Nusber! VRLK09042 Lab Sample Number: B71016-120
Date Saerle Received:  14-0CT-1987 Date Szarle Comrleted: 21-0CT-1987
Date Sasrled: Saarled Byl
Materis)l Descrirtion:  DAVIS-MONTHAN WATER Rea, Nuaber:

Analusis

Procedure No. Analysis Result Units finglust

Date
Comrleted

Prodram Manager: MS Miller
DRate Arproved: 26~0CT-1987




AnalIs I}
Laboratory Naae!
File IB! 1ITAS
Instrusent ID:

871016-120

ITAS

Organic Nass Seectroscory

URKDANIL ARALIDED LHIH REFURE

Custoser Sasrle 1IN
Customer Nase:
Sasrle Matrix:

VBLK09042
FRANCO
VATER

Reauisition Nuaber:

Datz Release Authorized Byt DC Canada Date Samrle Received:  4-SEP-1987
Volatile Organic Comrounds - HSL

Date Extracted/Prerared: Date Analyzed:  4-SEP-1987

Preparation Procedure Nusher: EPA-624 Anslysis Procedure Nusber: EPA-424

Percent NMositure! Conc/Dilution Factor! 1.0

Percent Moisture (decanted): Analyst! | HOLSOPPLE

Associated Rlank: BLANK
CAS ug/t CAS ug/l
74-87-1 chlorosethane 10U 79-00-5 111y2-trichlorgethane SU
74-83-% broaoaethane 10U 71-43-2 benzene S
75-01-4 vinuyl chloride 10U 10061-02-6 trans-1:3-dichlororrorene SU
75-00-3 chloroethane 10U 110-75-8 2-chloroethulvingl ether 10U
75-09-2 sethulene chloride [ 75-25-2 broaofors U
67-64-1 acetone 5 J 108-10-1 4-gethul-2-rentanone 10U
75-15-0 carbon disulfide st 591-78-¢ 2-hexanone 10U
75-35-4 1s1-dichloroethene Su 127-18-4 tetrachloroethene Su
75-34-1 1y1-dichloroethane SuU 79-34-5 1:1y2y2-tetrachloroethane U
156-60-5 trans-1s2-dichloroethene U 108-88-1 toluene I
67-46-3 chlorofore SU 108-90-7 chlorobenzene SU
107-04-2 1s2-dichloroethane su 100-41-4 ethulbenzene 4 )
78-93-3 2-butancne 1oy 100-42-5 sturene U
71-55-6 1r1s1-trichloroethane SuU total xylenes 1d
56-23-5 carbon tetrachloride Su
108-05-4  vinul acetste 10U
75-27-4 brosodichlorosethane Su
78-87-5 1y2-dichlororrorane Su
100461-01-5 cis-1y3-dichlororrorene Su
79-01-6 trichloroethene sU
124-48-1 dibromochlororethane SU

[iata Rerorting Qualifiers:

U - Cowmround was analuzed for but not detected.

B - Analute was found in the resgent blank as well as the samrle.

J - Indicates an estimated value.
ND - Mot Detected.

Surrogate Recovery Dats

Asount fspount Fercent
Surrogste Comround Spiked Recovered Recovered
TOLUENE-DS 0 0 0.0
BROMOFLUBROBENZENE 0 0 0.0
15 2-RICHLOROETHANE-14 0 0 0.0
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The nusher is the attainable detection lisit for the saarle,
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Dak Ridde Gaseous Diffusion Plant
Analutical Cheaistry Derariment
Results of Analgses

Custoser Nase! FRANCO
Custoger Samrle Nusher: VORLO9181 Lab Saarle Nusbher: B7101é-121
Date Samrle Received:  14-0CT-1987 Date Samrle Cosrleted: 21-0CT-1987
Date Samrled: Saarled Ry!
Material Descrirtion:  DAVIS-MONTHAN WATER Rea. Number)
Activity Prerzration fnalysis Date
Number  Procedure No. Procedure No. Analusis Result Units finalust Cosrleted

Program Manader: MS Killer
Date Aeproved: 26-0CT-1987




URUHNIL BRALTOID BHIH RErung

Analls ID B871016-121
Laboratory Name:
File ID! ITAS
Instrument IR? ITAS

Datz Release Authorized Ryl

frganic Nass Seectroscosy

Custoser Sawele IR VORLOSIB]
Customer Nase! FRANCO

Samrle Matrixn: WATER
Reauicition Nusber!

IC Canade Rate Sasmrle Received: 1B-SEF-1987
Uolatile Organic Comrounds - HSL
Date Analuzed: 18-SEP-1987

Date Extracted/Prerared:

Preraration Procedure Nuaber: EPA-624

Percent Mositure!

EFA-424
1.0

Analysis Procedure Nusher:
Conc/Dilution Factorsd

Percent Moisture (decanted): Anzlust! L HOLSOPPLE
fssociated Rlank! BLANK

CAS ud/L Cas ug/l
74-87-3 chlorosethane 10U 79-00-5 1s192-trichloroethane N
74-81-9 broaosethane 10U 71-43-2 benzene U
75-01-4 vinyl chloride 10U 10061-02-6 trans-1r3-dichlororrorene SU

5-00~3 chloroethane 10U 110-75-8 2-chloroethulvinyl ether U
75-09-2 aethylene chloride U 75-25-2 brosofaore St
67-54-1 acetone 10U 108-10-1 4-gethyl-2-rentanone 10U
75-13-0 carbon disulfide SU 591-78-4 2-hexanone 16U
75-35-4 1r1-dichloroethene Su 127-18-4 tetrachloroethene U
75-34-2 1s1-dichloroethane Su 79-34-5 13112s2-tetrachloroethane U
154-40-5 trans-1s2-dichloroethene su 108-88-3 toluene su
67-66-3 chlarofors SU 108-90-7 chlorobenzene st
107-046-2 1y 2-dichloroethane S 100-41-4 ethulbenzene ki
78-93-3 2-hutanone 10U 100-42-5 stuyrene st
71-35-& 1s1s1-trichloroethane SU total xulenes SuU
54-23-3 carbon tetrachloride Su

108-05-4 vingl acetate 10U
75-27-4 brosodichloromethane Su
78-87-5 152-dichlororropane su
10061-01-3 cis-1»3-dichlororrorene Su
77-01-4 trichloroethene Su
124-48-1 dibrosochlororethane SU

sts Rerorting Qualifiers:
U - Comsound was analuzed for but not detected, The nusber is the attainable detection limit for the sasrle.
B -~ Analute was found in the readent blank a3s well as the samrle,
J - Indicates an estimated value,
NI - Not Detected.

Surrocdate Recovery Data

Asount Asount Fercent
Surrogate Compound Sriked Recovered Recovered
TOLUENE-DS 0 0 0.0
BROMOFLUBROBRENZENE 0 0 0.0
1+ 2-DICHLORDETHANE-14 0 0 0.0
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1.0 INTRODUCTION

1.1 General

This report presents the results of a geotechnical investigation and engineering
analysis conducted by The Earth Technology Corporation (Earth Technology) for
the project site located near the present fire training facility along the
southwest side of Ramsgate Road on the Davis-Monthan Air Force Base (D-M AFB).
The site location is shown in Figure 1. D-M AFB is in Pima County on the

southeast side of Tucson, Arizona.

The purpose of this study was to determine if any gross contamination that might
require rcmediation is present under the site proposed for the Fire Training
Facility (FIF). 1In addition, the study was intended to determined the subsoil
conditions underlying the subject site and provide geotechnical recommendations
for the site development. During the course of the work, Oak Ridge National
Laboratory, (ORNL) was responsible for the interpretations related to the deter~-
mination of contaminated soil and/or ground water. Earth Technology's respon-
sibility included conducting the field investigation, geotechnical laboratory

testing, engineering analysis and geotechnical report preparation.

1.2 Scope of Work

The field and office tasks consisted of the following:
o Review of available reports and work plans for the project area.
o Drilling, sampling and logging of a total of 5 Environmental

Borings (hollow stem) to a depth of 37.5 feet for
environmental/chemical (E/C) and geotechnical testing.



o Drilling, sampling and logging of a total of 11 Geotechnical Borings
(hollow stem), three to a depth of approximately 91.5 feet and the
remaining eight to a depth of approximately 21.5 feet for geotechnical
testing.

o Laboratory testing (geotechnical) of representative soil samples
obtained from environmental and geotechnical borings.

o Engineering analysis (geotechnical only) of the collected field and
laboratory data.

o0 Preparation of this report presenting our findings, conclusions and
recommendations.

The locations of borings are shown in Figure 2. The logs of borings and the
laboratory test results are presented in 2Appendix A and Appendix B, respec-

tivelv,

1.3 Site Description

The existing fire training area is located in the central area of the D-M AFB.
It includes roughly a triangular shaped area measuring about 500 feet on a side.
Three circular-shaped fire training areas are situated at west, southwest and
north corners of the site. Each fire training area consists of a relatively
flat, unvegetated ground surface surrounded by a low earthen berm. In addition
to fire training areas, site contains waste fuel storage facility, fire pit, old
cars, drums filled with fire retardant and a concrete pad housing a building
used for fire fighting purposes. The site is currently being used for fire

fighting practice.

1.4 Proposed Development

The general configuration of the proposed grading for the FIF site is shown in
Figure 2. Grading plan indicates that the site will be developed by a relati-
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vely minor conventional cut and fill grading by using locally available soils to
create approximately 300 foot diameter and 3-foot high soil fill berm with a
double lined containment pit on the top, access road to connect soil berm
(FIF-site) to Ramsgate Road, various concrete pads, approximately 3-foot deep
double lined effluent holding pond, and other minor support facilities including

pit drain line, o0il separator, electrical services, and storage buildings.

1-3






2.0 FIELD AND LABORATORY INVESTIGATIONS

2.1 Field Investigations

Earth Technology performed a subsurface investigation consisting of drilling a
total of 16 hollow-stem auger borings between August 31, 1987 and September 4,
1987. 'Tne field investigation was performed by a geologist under the direct
supervision of a registered civil engineer. Boring locations are shown on
Boring Location Plan, Figure 2. Boring logs including sampling methods and pro-
cedures followed, both for environmental and geotechnical borings, are presented

in Appendix A.

Five Environmental Borings, BH-01 through BH-05, were drilled first to a depth
of 37.5 feet and sampled both for environmental/chemical (E/C) and geotechnical
testing. Drilling work complied with all applicable Environmental Protection
Agency (EPA), Air Force Office of Safety and Health, Occupational Health and
Safety Administration, and State of Arizona reguiétions and procedures con-
cerning safety during drilling, sampling, and analytical testing activities.
Prior to commencement of the drilling, the site had been classified as a Level-D
Hazardous Waste Project. Contamination levels were continuously monitored by
ORNL safety officers and were found to be very slight to slight, therefore, no
precautionary measures were warranted. Geotechnical samples and E/C samples
(approximately at 5 foot intervals) were obtained using a 2.5-inch diameter
California ring sampler and standard split spoon sampler as directed by ORNL

site project manager.
Upon completion of the five combination environmental/geotechnical borings, the
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remaining 11 geotechnical borings, GT-1 through GT-11, (3 to a depth of 91.5
feet, and 8 to a depth of 21,5 feet) were drilled also using a hollow-stem auger
rig. Geotechnical borings were sampled at 5 foot intervals using a California
ring sampler and/or split spoon sampler. No E/C sampling was required for these

holes. ORNL representatives were present during all drilling operations.

During drilling and sampling Standard Penetration Test (SPT) blow counts for
driving the split spoon sampler and the blow counts to drive the California ring
sampler by 12 inches were recorded for each sample interval. All borings were
logged by a geologist. Materials were visually classified in accordance with
the Unified Soil Classification Svstem (USCS). SPT's were performed in accor-
dance with ASTM D15&66. Upon completion of drilling, the borings were backfilled

with drill cuttings.

2.2 Laboratory Testing (Geotechnical)

The following laboratory tests (geotechnical) were performed on representative
soil samples using the épplicable ASTM standards:

o 27 in-situ dry density determinations

o 54 in-situ moisture content tests

o 15 gradation analysis

o 14 Atterberg limits tests

o 3 consolidation tests

o 2 pH

o) 1 soluble sulfates

Laboratory test results including testing procedures are presented in
Appendix B, (on Table B-1 and in Fiqures B-1 through B-22).
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3.0 GEOTECHNICAL CONDITIONS

3.1 General Geology and Physiography

D-M AFB is situated in the Tucson Basin within the southern part of the Basin
and Range physiographic providence. The Tucson Basin is typical of this region;
it is a broad alluvial basin with adjacent hills and high mountains composed

mainly of crystalline rocks (Reference 4).

Rocks in this area show evidence of igneous intrusions, sea advancement, meta-
morphism, uplifts, faulting and erosion. No outcropping of rocks was seen in
the immediate study area, but in the nearby mountain ranges the rock ages range
from Precambrian to Quaternary. O0ld precambrian rocks, mostly granite and
related crystalline intrusive rocks, are exposed in the Rincon and Tortolita
Mountains. Cretaceous rocks found around the study area are mostly shale,
sandstone, conglomerate, limestone (some locally metamorphosed) showing evidence
of sea advancement. (This can be seen in the Tucson, Rincon and Empre

Mountains).

The mountains surrounding the study area were uplifted during the Laramide
Orogeny of the Tertiary age, which is common throughout western North America.
The early Tertiary period brought about metamorphism which produced granitic
gneisses; these were derived from igneous and sedimentary rocks ranging from
Precambrian through Cretaceous in age (mostly seen in the Rincon mountains).

The middle and late Tertiary period produced mostly granites, latite and andesi-
tes. Evidence of this is predominant in the majority of the surrounding moun-

tains. The alluvial valleys within the basin contain Quaternary gravel, sand,
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silt and clay. Thickness of these units may exceed thousands of feet. Some of
these strata are agquifers which are a major water supply source for the Tucson

area.

3.2 Faulting and Seismicity

The mountainous areas around the Tucson area have seen most of the seismic acti-
vity. Faulting has occurred in the mountain ranges: Tucson, Sierrita, Rincon
and Empre which are approximately 10, 17, 20 and 25 miles from the project area,
respectively, (Reference 1). These faults are considered inactive. No active

faults have been observed within the proposed project site.

Arizona is a region with infrequent earthquakes and only a few seismograph sta-
tions have been operated in the state. As a result, readings at stations from
surrounding areas have been necessary to determine earthquake locations and
magnitudes. Figure 3 presents the earthquake immensities reported between 1852
abd 1977. Some small earthquakes, about Magnitude 3 and less, have probably
occurred in Arizona, but were not large enough to be adequately registered at
the regional seismograph stations, and thus do not appear in the seismicity
catalogs. The reports of felt earthquakes can imply locations only in the area
of cormunity experiencing the strongest effects, which is not necessarily the
area of the epicenter. For these reasons, the seismicity data in Arizona are

not adequate for correlation to specific faults (Reference 3).

The project site is located within the Uniform Building Code Seismic Zone 2

(Reference 8).



3.3 Site and Subsurface Conditions

Based on the information gathered from Geotechnical Borings (GT-1 through GI-11)
and Environmental Borings (BH-01 through BH-~05), the characterization of the
surface and subsurface soil conditions at the proposed site is presented as

follows:

3.3.1 Surficial Materials

The general area of the site is at an elevation of about 2,700 feet. The ground
surface slopes approximately 7 feet from the southeast end to the northwest end
of the site. The natural vegetation cover at the site consists mostly of
grasses and small desert plants less than five inches tall. Surficial deposits
consisting of alluvium (silty sand with gravel and traces of clay) are present
throughout the site. No bedrock materials are exposed over the site and none

were encountered during drilling.

3.3.2 Alluvium

Information obtained from the borings indicates the presence of alluvium
throughout the site to a depth of at least 91.5 feet, the maximum depth investi-
gated by borings. The alluvium consists of light brown silty sand with gravel
and traces of clay (SM), light brown sandy clay (CL), orange brown sand to silty
sand (SP-SM), light brown clayey sand with silt (SC), orange brown to light
brown sandy silt (ML) and light brown silty clayey sand (SM-SC). Calcareous
cementation was found throughout the sampling. 1In general, the alluvium is
slightly moist and medium dense to very dense where sampled. The sand particle

3-3



sizes range from fine to coarse with occassional medium gravel, with a subangu-
lar to subrounded grain shape. Generalized stratification for the soils at the

site is as follows:

0-15 feet Sandy Silty Clay (CL) to Clayey Sand with Silt (SC)
15-83 feet Sand to Silty Sand (SP-SM)

83-91.5 feet Sandy Silt (ML)

Cementation in the alluvial soils is generally slight to moderate. Typical
geotechnical cross sections A-A', B-B' and C-C', based on the results of

field investigation, are presented in Fiqures 4 and 5.

3.4 Hydrologic Conditions

No ground water was encountered in any of the borings. The static ground water

table is anticipated to be located at a depth of about 300 feet or greater.

Surface drainage is generally by sheetflow down from southeast to northwest.

Runoff is then carried northwesterly to the property boundary.

3.5 Compressibility

In general, the onsite soils encountered in the exploratory borings within the
upper 15 feet are clayey silty sands, medium dense to very dense and sandy silty
clays ranging in consistency from stiff to hard. The remaining alluvial sedi-
ments located approximately below 15 feet are silty sands with occasional lenses
of silty clays and are dense to very dense at increasing depths with slight to

moderate cementation.
Consolidation tests on relatively undisturbed samples indicate that subsurface
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soils within the upper 15 feet have a relatively low compressibility and a
medium to high degree of expansion potential on addition of water. This may be
observed on consolidation test results presented in Appendix B, Figures B-20 and
B-21. The collapse potential observed for one of the three samples, Figure
B-22, is attributed to the possible sample disturbance which might have occurred
during transportation of samples from site to our laboratory, and is not con-
sidered to be a representative characterization of the alluvium in view of the

very high blow counts recorded during drilling.

3.6 Expansion Potential, pH and Resistivity

In general, leborctory testing of selected samrles and our vicual observations
indicate that the onsite soils located within the upper 15 feet have a medium
to high expansion potential. Materials occurring at finish grade levels are
expected to contain variable amounts of expansive clayey soils. Near-surface
soils should be tested upon completion of grading to properly evaluate the

expansion potential and determine the mitigative measures.

Laboratory pH testing of selected near-surface samples indicated moderately to
highly alkaline soils with possible corrosion potential to buried utilities.
Near-surface soils should be tested for resistivity and corrosion potential

after completion of grading.

3.7 Soluble Sulfates

Based on laboratory testing of soils located within the upper 5 feet, the near-

surface soils exhibit low soluble sulfate content and use of Type II cement may

be adequate for concrete in contact with site soils. This should be verified by
testing of near-surface soils upon completion of grading.
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3.8 Liquefaction Potential

The site lies within Seismic Zone 2 of the Uniform Building Code. Secondary
effects of seismic shaking, such as liquefaction, seismically induced settlement
and ground lurching are phenomena usually associated with relatively strong
seismic shaking, shallow ground water, and the presence of loose sandy soils or
alluvial deposits. Because of the absence of loose sandy soils and a great
depth to ground water level, the liquefaction potential is considered to be very

low.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 General

Based on the results of our investigation, it is our opinion that the proposed
development is feasible from a geotechnical viewpoint, provided the conclusions
and recommendations of this report are incorporated in the design and construc-
tion of the project. The conclusions and recommendations presented herein may
be utilized for evaluating the site suitability and selecting final structure
locations. The site and structure-specific recommendations should consider the
structure type and loading. These were not available at the time of preparation

of this report.

The general recommendations for grading and foundation preparation are provided

below.

4.2 Recommendations

4,2.1 Site Preparation

Prior to grading, the site should be cleared of all vegetation and debris which
should be disposed offsite. All existing abandoned utility lines and improve-
ments should be located and removed. Excavations resulting from the removal of
buried obstructions and utilities and from removals of any uncertified material

should be backfilled with controlled compacted fill.

In general, all areas receiving fill or other surface improvements should be
cleared of all loose and uncontrolled f£ill materials. The surface should be
scarified to a minimum depth of six inches, brought to near-optimum moisture
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content, and compacted to at least 95 percent compaction relative to ASTM D1557.
For the cut areas, the exposed surface should be compacted with a heavy roller
so that at least 95 percent compaction relative to ASTM D 1557 is achieved to a

depth of one foot below the grade.

Should any loose material be exposed in the cut areas near the finish grade,
such material should be removed to the level of competent surface and the

overexcavated area replaced with compacted fill.

4.2.2 Removal, Overexcavation and Recompaction

Following the site preparation, the areas underneath the proposed buildings,
effluent pond, containment pit and pit drain line should be overexcavated to
remove potentially expansive clayey soils and recompacted with non-expansive
granular soils. On site non-expansive cohesionless soils are anticipated to be
located at depths greater than 15 to 20 feet, and its excavation as a borrow
source would not be economical. We therefore recommend that non-expansive gra-
nular soils be imported from an offsite source. Any import material should be
tested and approved by the geotechnical engineer prior to its being placed as

fill.

Overexcavation/removal depths are directly proportional with the existing expan-
sive soil depths. The actual depth of overexcavation should be based on field
observations and testing during site grading. However, for planning purposes

the following overexcavation depths may be assumed:

Building Areas

To provide satisfactory support for the foundation and slab,
overexcavate and recompact to such a depth that at least 4 feet of
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non-expansive compacted fill will be present below the bottom of
footing. The overexcavation and recompaction should extend a minimum
of 5 feet beyond the outside edges of the footings. Slab-on-grade
areas should be overexcavated and recompacted to a depth of 2 feet
below the base of the slab or to firm material, whichever is greater.

Eff luent Pond and Containment Pit

To provide satisfactory support for these double lined retention
basins overexcavate and recompact to such a depth and extent that at
least 4 feet of non-expansive compactec £ill will be present below the
bottom of the basin. The overexcavation should extend at least 5 feet
beyond the perimeter of the basin.

Pit Drain Line

To provide suitable suppcrt for the dreain line and to prevent exces-
sive differenticl movement elong the alignmert overexcovate and recom-
pact to such a depth that at least 3 feet of non-expansive compacted
fill will be present below the bottom of the proposed drain line. The
overexcavation and backfill should extend a minimum of 2 feet beyond
the outside edges of the drain line.

4.2.3 Fill Placement and Compaction

The onsite nonexpansive soils are generally suitable for use as compacted struc-
tural f£ill provided that they are free of organic material and debtis, except in
the areas discussed above where non expansive fill is required. Any imported |
£i11 soils should be approved by geotechnical engineer before f£ill placement.
Imported f£ill should consist of clean soils with low expansion potential
(preferably an expansion index less than 20). All fill soils should be placed
in horizontal lifts, not exceeding 8 inches in loose thickness, moisture-
conditioned as necessary to near-optimum moisture content and compacted to a
minimum of 95 percent relative compaction as determined by ASTM Test

Method D 1557.

4-3



4.2.4 Shallow Foundations

Conventional continuous (wall) and/or spread footings may be used to support the
anticipated building loads. Footings should be founded in firm compacted soils.
An allowable bearing capacity values of 2,000 psf and 2,400 psf may be used to
size wall and spread footings, respectively. The recommended bearing pressure
value is a net value and the weight of the foundation and soil above it may be
neglected. Wall footings should be a minimum of 12 inches in width and embedded
at least 18 inches below lowest adjacent finish grade. Interior spread footings
should be embedded a minimum of 24 inches below lowest adjacent grade (top of
the floor slab) and should be a minimum of 24 inches in width. Total and dif-
ferential settlements for the above requirements siiould be within tolerable
limits, (less than 1A inch). The allowable bearing pressures may be increased by

one-third for short term wind or seismic loading conditions.
4.2.5 Floor Slabs

Slab-on—grade may be used for all structures. The foundation below the slab
should be overexcavated and recompacted as discussed above. Slab thickness and
reinforcement requirements should be provided by the structural engineer. Where
conventional light floor loading conditions exist, the following recommendations
should be considered for minimum design.
o A minimum slab thickness of four inches (nominal). Welded wire
mesh (6 x 6 - 10/10 WWF) placed at mid-height on the slab for con-
trol of potential temperature cracking.
o A moisture (visgueen) barrier placed beneath slabs consisting of a
plastic membrane (6-mil thick minimum) and a sand blanket (two-inch
thick minimum) placed between the slab and a plastic membrane where

moisture-sensitive floor covering is planned.
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o A sand layer (two-inch thick minimum) placed beneath the plastic
membrane to protect the visqueen barrier from puncturing.

o A moisture-conditioned slab subgrade (optimum moisture content plus
minimum 5 percent) by presoaking to a depth of at least 12 inches
below the slab or as approved by the geotechnical engineer.

Design parameters listed above are based on a low expansion potential import

soils and should be confirmed by testing prior to construction of floor slabs.

4.2.6 Lateral Earth Pressures

Retaining walls (if any) should be designed using the following lateral earth
pressures. These values are for a level backfill with a unit weight of 120 pcf
and free érairage conditicns. Shoull a variation in beckfill matcrial occur cr
if sloping backfill is used, these parameters should be reevaluated by the

geotechnical engineer.

Active Eguivalent Fluid Pressure: 40 pct
Passive Equivalent Fluid Pressure: 300 pcf
At-Rest Equivalent Fluid Pressure: 60 pcf
Coefficient of Friction (Concrete on Soil): 0.3

Allowable Bearing Capacity: 2,400 psf

If passive earth pressure and friction are combined to provide required
resistance to lateral forces, the value of the passive pressure should be
reduced to two-thirds of the above recommendation. These values may be
increased by one-third when considering loads of short duration such as wind or

seismic forces.

A properly outletted subdrain system, consisting of 4-inch diameter perforated
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pipe surrounded by a minimum of one cubic foot (per lineal foot) of filter
material (l:1 mixture of pea gravel to washed concrete sand, or approved equiva-
lent) should be provided behind structural retraining walls to avoid buildup of

hydrostatic pressure.

4.2.7 Soil Corrosivity and Cement Type

Onsite soils are possibly corrosive to ferrous metals such as reinforcing steel
and underground piping. It is recommended that all utility pipes be non~-
metallic and corrosive resistant. If metallic pipes are used they should be
protected against corrosion. Corrugated metal pipe culverts, if used, should be

bituninous cozted.

Based on sulfate test results, water soluble sulfates are not present in suf-
ficient quantities to require use of specialized cement for concrete, and

Type 11 cement may be used. However, following the completion of grading the
representative samples of near-surface soils should be tested and final recom-

mendation for cement type be provided at that time.

4.2.8 Drainage and Erosion Prevention

We recommend that the pad grades be designed such that all surface runoff is
directed off the site, toward approved drainage devices to the street, and away
from the building foundation areas. Site runoff should not be permitted to run
over slopes. To minimize erosion, we recommend that site slopes (both cut and
fill) should be covered with coarse gravel and should be planted as soon as

practical with a drought~-tolerant vegetation.
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4,.2.9 Construction Observation

The recommendations provided in this report are based on preliminary design
information for the proposed facilities, field observations, and subsurface con-
ditions observed and interpreted during the field and laboratory investigations.
Subsurface conditions described are the result of interpolation between widely
spaced borings, and should be checked in the field during construction.
Significant differences between the described and actual subsurface conditions

should be brought to the attention of Earth Technology.

All foundation excavations, removals, overexcavations, fill placement and com-
paction operationz should be obscrved and tested by Earth T=chrolocy to deter-
mine that recommendations provided herein are incorporated during construction.
A final as-graded geotechnical report should be prepared to summarize the con-
ditions encountered and any field modifications to the recommendations provided

herein.
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5.0 LIMITATIONS

The conclusions and recommendations presented in this report for the proposed
Fire Training Facility Site located in Davis-Monthan Air Force Base in Tucson,
Arizona were developed by Earth Technology for Martin Marietta Energy Systems,
Inc., Oak Ridge, Tennessee, in accordance with generally accepted geologic and
geotechnical engineering principles and practices. This warranty is in lieu of

all other warranties either expressed or implied.

The data, conclusions and recommendations contained herein should be considered
to relate only to the specific project and location discussed herein. Earth

Technology is rot rospercible for any couclusiors or recommendation thet may be
made by others, unless we have been givén an opportunity to review such conclu-

sions or reccmmendations and concur in writing.

This report has not been prepared for use by parties other than Martin Marietta
Energy Systems, Inc. It may not contain sufficient information for the purposes
of other parties or other uses. If any changes are made in the project as
outlined in this report, the conclusions and recommendations contained in this
report shall not be considered valid unless the changes are reviewed and the
conclusions and recommendations of this report are modified or approved in

writing by Earth Technology.
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FIELD INVESTIGATIONS

Location of Exploration Sites

Boring locations were chosen by the Oak Ridge National Laboratory {(ORNL) site

project manager (SPM) after all utility lines had been marked. All boring loca-
tions were approved by Air Force personnel and were surveyed before the start of
the field investigation. The approximate locations of the borings are shown on

the boring location plan.

The basic components of the field investigations were: (1) soil borings and
sampling for environmental considerations and (2) soil borings and sampling for

geotechnical considerations.

Environmental Borings

Environmental borings were drilled for environmental/chemical (E/C) testing as
well as obtaining soil samples for geotechnical purposes and logging the depth
and characteristics of the subsurface materials. Environmental borings were
drilled using a QME 75 truck mounted hollow-stem auger rig prior to the geotech-
nical borings. To avoid the potential of cross~contamination for E/C analysis,
all drilling and sampling equipment were decontaminated prior to the start of
drilling and between each environmental boring. Sampling equipment was decon-
taminated between to each sampling interval. ORNL SPM, health and safety
officer and representatives were present at all times during field investiga-
tions and monitored all drill holes for organic vapors and combustable gas
(OV/CG) to insure safe working conditions in accordance withe the site health
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and safety plan and to determine if the site soils were contaminated.

Personnel from ORNL conducted the E/C sampling. The OV/CG in the head-space of
the hollow-stem auger was monitored using an HNU meter and recorded by an ORNL
representative before each auger flight was added to the drill stem. Operation
of control decontamination area was under the direction of the ORNL represen-
tative and consisted of a suitable plastic container which was utilized to con—
tain all rinse water and material rinsed from the auger flights and other
drilling equipment. Decontamination procedures consisted of a thorough high
pressure steam/hot water washing with detergent followed by a potable water
rinse, deionized water rinse and a final rinse with pesticide grade isopropyl
alcohol. Steel 55 gallon drums were brought to the site for containment of
hazardous material in the event that contaminated hazardous materials were
generated. Since safe levels of contamination were found, rinse water was

disposed of at the site.

Field Observations

HNU readings that were conducted suggested that safe levels of contamination
were in the soil. ORNL representatives collected soil samples at designated
intervals (every 5 feet). These samples were placed in glass jars or containers
and then sealed with teflon lined tight fitting covers. These specimens were
packed and shipped to the K-25 Analytical Chemistry Division laboratory in Oak
Ridge, Tennessee for detailed analysis. It is our understanding that ORNL will

prepare a separate Environmental Assessment Report.
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Geotechnical Borings

Exploratory geotechnical borings were drilled for the purpose of obtaining soil
samples and logging the depth and characteristics of the subsurface materials.
Borings were drilled using a truck mounted hollow-stem auger rig. The decon-
tamination procedures described for the environmental borings were not applied
to the geotechnical borings. Standard penetration testing (SPT) was done during

drilling in accordance with procedures outlined in ASTM Test Method D 1586.

Sampling Methods

Relatively undisturbed drive (D) samples were obtained using a 3-inch outside
diameter California sampler lined with brass rings, each one-inch long and

2 1/2-inch inside diameter, by conducting a penetration test. The test is per-
formed by driving the sampler using successive blows of a 140-pound hammer
falling 30 inches. The number of blows (N) required to drive the sampler the
final 12 inches are recorded on the boring logs and used to estimate the con-

sistency or relative density of the soil.

A split-barrel sampler, 2-inch outside (1 3/8~inch inside) diameter and 27
inches long was used to obtain split spoon so0il samples. The sanpler was driven
into the ground by a 140-pound hammer dropping in free fall from a height of 30
inches. The number of blows to advance the sampler each 6 inches of penetration
was recorded. The blow counts required to drive the sampler for the last 12
inches was recorded as the Standard penetration resistance (N-Value) and plotted
on the boring logs as an index of the consistency or relative density of the
sampled soil materials, (ASTM D 1586).
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A1l brass rings were removed from the California drive sampler and were trans-—
ferred into a plastic tube and sealed. Split spoon samples were also sealed
into plastic bags immediately upon extraction from the split-barrel sampler.
All geotechnical samples were transported to the geotechnical laboratory for
testing. ORML representatives collected, sealed and shipped the E/C samples to
the analytical laboratory.

The logs of environmental (BH-01 to BH-05) and geotechnical (GT-1 to GT-11)
borings accompany this Appendix. Stratification lines on the logs represent the
approximate boundary between predominate soil types. Minor layers of differing
material types may be contained within the strata and a gradual transition
should be experienced between strata. Geologic and engineering descriptions and
material classification used on the boring logs are in accordance with the

Unified Soil Classification System (USCS).

A-4



GRA 1€ T« T T T T T T T e __.7
CISTRMBUTION g 0&
e g SAMPLE PENETRATION E: ;;;
AR EE R RESISTANCE * ST 6= B DESCRIPTIONS
1 o] 5182y SlzEe { Blows [ Foot) HERES £ b
éwﬁEggéggggégcwn.om:om-owmﬁégos -
£ ' 0 S
4 Sy Lt. reddish brown very moist
i -4 e medium dense clayey fine medium
PNl sand with gravel. (SC)
A ] X} Becomes very dense in compactness.
—h - 8 -: SR
r “\ﬁ RN
A =
BRRLE
N Becomes dense in compactness.
® I q "
14.5
- 15 4
 Lt. brown moist very dense to
i dense silty clayey fine medium
F sand. (SM-SC)
21.0
A
7R ] Orange brown moist dense to very
g { dense medium sand with silt.
3 (SpP-sM)
Al
Al
A
b il ; 36.0
Y
Boring terminated at 36 ft.
- Backfilled. ’
€0 No groundwater found.
LOCATION: D-M AFB Fire Training Facility — LOG OF BORING
TYPE OF BORING: THS.Auger (SpT samples were collected | S TheSutchasiogy
ﬁk‘?{;‘},’}?&g? 6938-31_37 for E/C testing by ORNL) ' BORING NO. BH-01
, ’ * 1401, Hevwner, 30” Freefall,
Stendacd Split Spoon Sample “ A “ Rod Lsed Throughout, Dravn By: BK_ PROJECT NO. B87-853
2% Drive Sample NR No Recovery Checked By:KR
Bulk Ssmple ! Water Level Measured 1n Boring
. Aefussl (blowcount geeater than . FIGURE A-1l
Thin Well Tube Samole R 1;‘;;::, Date: g s18/87

~ A Standard blow counts @ Blow counts for ring samples



CRA SI2L . -

LS TRAUTION =] ae

— 13z SAMPLE PENETRATION £

ol I I I o e RESISTANCE * < P
3] 5] 3 HE { Blows / Foot ) HEREY]
sl €] c|oE|lsv|rEle <lsl5f o=
Sla I =55 ZE as 280 0 20 N W 0 L0 TO 0 0 E q’)

Bt S ——

DESCRIPTIONS

[=]

A

| ey [l Y

Lt. brown moist hard medium
sandy clay with silt. (CL)

9.0

Orange brown moist very dense
silty fine medium sand. (SM)
©12.0

?k E-w‘_%.

Lt. brown moist very dense silty
clayey medium fine sand. (SM-SC)

19.5

Orange brown damp very dense med.

] sand w/silt & gravel. (SP-SM)3) 5

Lt. brown damp very dense silty
clayey medium sand. (SM-SC)

24.5

] Lt. brown damp dense to medium
-3 dense medium sand with silt and
%] gravel. (SP~SM)

:{ Becomes very dense in compactness.

37.5

Boring terminated at 37.5 ft,
Backfilled.

40
LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: T"HS.Auger (SPT samples were collected

. . .
skgr\é%%?ften:%%]hl/m for E/C testing by ORNL)

140(b. Hammaer, 20™ Freefall,
Staqdard Solit Spoon Sampte “ A~ Rod Used Throughout.
2% Drive Sampia NR  No Recovery
Bulk Sample ! Water Level Measursd In Boring
Thin Wall Tube Sempls R Refusal (blowcount greater than

100/1¢.)

No groundwater found.

= Tt LoG OF"BORING
' BORING NO. BH-02
DawnBy:  BXK PROJECT NO. 87-853

Chacked By: KR

Oste: 9/17/87 FIGURE A-2

=X Standard blow counts @ Blow counts for ring samples



CrAm S1I( -
S TRIBUTON =1 .. lEl&
vl X SAMPLE PENETRATION 3 s
- ~ 2] e o ©
K| Z| &1 #28 Hee RESISTANCE * IdT1es 8
H L H B { Blows { Foot ) ;]‘ ae £
> - - Y - o g e - -
2 el 2 |oElSe|251B5l0 w 20 20 w0 38 <0 0 w0 w0 wo 5{5l35| &% -
G| e e ldd]asjoo]Zo s €iojo 0 e

e

T
ot
3

’F"/,"

- 10

AT

%
v
A

- 18

_",,

7

DESCRIPTIONS

Lt. brown damp yery stiff tg hard
medium sandy clay.

(CL}

16.5

A® i
1|
°
A
i
L 25 4
AP b
B
o 11 NI™1
A :
. 1
H-SS
, ® |
A

gravel.

Lt. brown damp medium dense med.
to coarse sand with silt and
{SP~SM)

Becomes dense in compactness.

Becomes very dense in compactness.

37.5

40

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 1 H.5, Augsr (SPT

ELEVATION: 2693°

DATE DRILLED: 9/1/87 .
Suandard Split Spoon Sample
2% Drive Samole NR
Bulk Sample !
Thio Wall Tube Sampte ]

samples were collected

for E/C testing by ORNL)

1406, Hamener, 30 Frealall,

*“ A" Rod Used Throughout.
No Recovery

Water Level Messured In 8oring

Aefuset (Dlowcount greater than
100/} :

Boring terminated at 37.5 ft.

Backfilled.
Ler found
= e LOG OF BORING
! BORING NO. BH-03
Dewwn 8y:  BK PROJECTNO. 87-853
Checked By: KR
Dete: 9/17/87 FIGURE  A-3

A Stndard Dlow counts @ Blow counts for ring samples




DESCRIPTIONS

CAAIN SI2L ~
(METRDU TN - - Qo

gl # SAMPLE PENETRATION EY
P N I NN Y | ha
AV E G RESISTANCE _ﬁ— £x
stol 1222 2ize { Blows [ Foot ) 2 as
HEH RN HARRE
2l Sl c]|oEjsT2sloolo 0w 2 30 w0 0-60 70 s0 0 w0 elgl5] T
olel €155 5otz Ol m o

-

i
4
A

)
T
i

N\

AN\

Lt. brown moist hard
medium sandy clay with silt. (CL)

15.5

I

It. brown moist medium dense
medium to coarse sand with silt
4 and gravel. (SP-SM)

Becomes dense in compactness.

Becomes very dense in compactness.

37.5

Boring terminated at 37.5 ft.
Backfilled.

40

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 77 HS. Auger (gpr

ELEVATION: 2696'
DATE ORILLED: 9/1/87

Standard Sptit Spoon Sempls
2%K* Deive Sampla
Bulk Sample

" Thin Wall Tube Sample

samples were collected
for E/C testing by ORNL)
& 140ib. Hammer, 30 Feeelall,
* A " Rod Used Thwoughout.
NAR No Recovery
! Water Level Measured In Boring

R Refusal (blowcount grestar than
100/ft.)

No groundwater found.

LOG OF BORING

Chacked By: KR

= i Eath Rechaology
BORING NO. BH~04
Dcawn By: BK PROJECTNO. 87-853

Date: 9/17/87 FIGURE A-4

A Standard blow counts @ Blow counts for ring samples



|

CRam S1I(
INSTRIBUTON

— i,

REIES SAMPLE PENETRATION £
X EE A2 At RESISTANCE * 1 e
Tl ol S22 xl Zjze { Blows / Foot ) : av
2| 2| 2[2E 53|25 55 21y 82

6 m- &:33&555280” W N 4 N €O T 60 m;a:j

o

A

r
iy

o
I

DESCRIPTIONS

Lt. brown moist very stiff to
hard medium sandy clay with silt.
(cL)

9.5

- 10
T K

1 silty medium sand. (SM)

Orange brown moist very dense

14.0

DA

° I'IS‘

° 1R

® E(“F

DS

Lt. brown moist dense to very
dense clayey fine medium sand.
(SM~SC)

20.5

{ Becomes dense to very dense in

Lt. brown damp medium dense to
dense fine medium sand with silt
and gravel. (SP-SM)

compactness.

37.5

LOCATION: D-M AFB Fi Train Pacilit 40 No groundwater found.
: F ire aining Faclility ‘ TN
TYPE OF BORING: 7"HS.Auger (gprp samples were collecteil E The Exvth Technolegy LOG OF BORING

Boring terminated at 37.5 ft.
Backfilled.

"BORING NO. BH-05

:  2695° )
gkgrgl;?&eo: 9/1/87 for E/C testing by ORNL)
*  140ib. Hemmer, 30 Freefall,
. Standard Split Spoon Sample “ A~ Rod Used Throughaut,
2%” Ortve Sample NR  No Recovery
Butk Ssmple ; Water Lavel Messured In Boring
" Thin Wall Tube Sampte R R.ﬁ;:ll’(uoweount erester then
. 100/t

DawnBy:  BK PROJECT NO. 87-853
Checked By: KR

Date:

9/17/87 FIGURE A-5

A Standard blow count

@ Blow counts for ring samples
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OESCRIPTIONS

Lt. brown moist hard fine
medium sandy clay. (CL)

8.0

ws Lt. brown moist very densé clayey
< medium sand. (SC)

14.0

Lt. brown moist hard fine medium
sandy clay. (CL)

19.5

ITARUTON - -30
gl oz SAMPLE PENETRATION §§ s
Xzl =1 72 f g RESISTANCE * e 2
I LR ( Blows /[ Foot ] Hller =
g&f%%éggg;gonnw-owxo 0 o w:oo;égEO-' -
0 %
— F 5 1/
IN L /
v
A

Lt. brown moist very dense med.
sand with silt. (SP-SM) 21.5

b 30-4

- 39 4

40

LOCATION: D-M AFB Fire Training Facility
TYPE OF BORING: 7"HS.Auger A Standard blow counts

ELEVATION: 2693" Blowy. . ‘
DATE DRILLED: = 9/4/87 @ S ov oounts for ring samples

140{b, Hacmer, 30 Freefall,
Standacd Sellt Spoon Sampls “ A " Rod Usad Throughout.
2%~ Ovve Sampha No Recovery

Butk Ssmpls Water Level Maasursd {a 8oring
A Thin Wall Tube Sample Rafusal (blowcount greater than

100/(c)

it z

Boring terminated at 21.5 ft.
Backfilled. '

No groundwater found.

LOG OF BORING

BORING NO. GT-1

OnwnBy: BK PROJECTNO. 87-853
Checked By: KR

Date: 9/17/87 FIGURE  A-6
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GISTARUTOK ={ _ E&

4% SAMPLE PENETRATION EC‘ s
3 -1 = r%| ~leT . © o
A e RESISTANCE T4 &
3 g B R B R ( Blows { Foot) s as £
4 g < ,’,E:G >~C:°'c m.’.t"_‘ ox 3
6 l: .‘2’_33&555:8°'° N 0 40 30 €0 O 40 30 ES; 0

DESCRIPTIONS

3N Lt. brown moist medium

(sC)

dense clayey fine-medium sangd.

b 15 4

.71‘ (&l '

i f/‘,’q

14.5
Orange brown very moist very
] dense silty medium sand. (SM)
23.5

1 (SP-SM)

:{ Orange brown damp-moist very dense
medium~coarse sand with silt.

34.5

. .35«

40

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 7" H.S. Auger

ELEVATION: 2693.5°
DATE DRILLED:  9/2/87

Standacd Splic Spoon Sample
2K Drive Sample

Bulk Samgple

Thin Wall Tube Sample

A Standard

blow counts

@ Blow counts for ring samples

F

140(h. Hammer, 30~ Freefolt,

~ A~ Rod Used Throughout,
No Recovery

Water Level Messured {n Boring

Aefussl {(blowcount greater than
1007t}

Orange brown moist very dense

Date: 8/17/87

fine sandy silt. (ML)
40.0
5 e Exth By LOG OF BORING
- BORING NO. GT-2
Doawn By: BK PROJECT NO. 87-853
Chacked By: XR
FIGURE A-7
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S TRBUTION

- %u

~ REIR SAMPLE PENETRATION £ 5
*| 7| 2| ®¥EE] s RESISTANCE * i S
21 2,4 [ ER - A
% g B3t KO IS K3 { Blows [ Foot ) . 134
HHBERES 3sisl 55

(3 ;) T 3325&5580 0 M ¥ 0 N "0 s0 30 mza;

|

R

DESCRIPTIONS

Lithology

»

.7-//‘, B
=i i
o | B|®

o

Becomes dense in compactness.

Orange brown damp-moist very
dense fine-coarse sand with
silt. (SP-SM)

Becomes medium dense in compactnes

Grain size becomes coarser
{{ with depth. Becomes very dense
in compactness.

m

Becomes dense in compactness.

Becomes very dense in compactness.

o

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 7" H.S, Auger

ELEVATION: 2693.5°'
OATE ORILLED:  9/2/87

Sundard Sollt Spoon Sample
2%~ Drive Sammple

Bulk Sample

Thin Wall Tube Sampla

A Standard blow counts

@ Blow counts for ring samples

:01“ z

140(b. Hammer, 30~ Free{all,

* A “ Rod Used Throughout.
No Racovesy

Water Level Mastured (n Boring

Refusatl (blowcount greater than
100/1¢.}

= ettt LOG OF BORING

i BORING NO. GT-2
DawnBy:  BK PROJECT NO. 87-853
Chacked By: KR
Date: 9/17/87 FIGURE  A-7
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35 ; —g—:%g —EE: { Blows [ Foot ) BRREY £
stcleleElanizliodls o 30 40 30 60 10 $0 30 b 3
6wl & ]53/afloalzo a3l

T Y

83.0
oy L g5 Lt. brown moist dense fine sandy
® silt. (ML)
L 40 - 91.0
o T " _
‘Boring terminated at 91.0 ft.
-4 Backfilled.
- 46 4

No groundwater found.

LOCATION: D-M AFB Fire Training Facility T 0G OF BORING
TYPE OF 50““;2;}" ;‘;&MW A Standard blow counts S et Rectclagy
ELEVATION: . ~ ; Coparadion
DATEDRILLED: 9y2/87 - @ Blow counts for.ring samples BORING KO. GT-2
: ® 1406, Hemmer, 20™ Freefall,
Sundard Sollt £oo0n Sembte " A “ Rad Used Throughout. Duwn8y: BK PROJECTNO. 87-853
2% Drive Sampte NR No Recovery Checked By: KR ‘
Bulk Sample Water Laval Measursd {n Boring
Thie Wal Tube Samol Ctoa (osoucsresss @an | oyt 0717787 FIGURE A7
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5
— 3 5 .
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Lithologv

DESCRIPTIONS

Lt. brown hard fine medium sandy

clay. (CL)
8.5
| Orange brown moist very dense
#H silty clayey sand. (SM-SC)
13.5

— I 15 o

} 20 4

|t |

Lt. brown very moist stiff fine
sandy clay. (CL)

21.5

h

Boring terminated at 21.5 ft.
Backfilled.

L 25 4
- 30 P
b 35 4
40 No groundwater found.
LOCATION: D-M AFB Fire Training Facility
TYPE OF BOR(NG:679"3H.S. Auger blow counts | == e cant rectatogy LOG OF BORING
ELEVATION: 2 ' i es | &= Coporation
DATE DRILLED: 9/4/87 .. Blow counts for fing sampl BORING NO. GT-3
140(b, Hammer, 30 Freefsl!,
Standard Sollc Spoon Sampte " A~ Rod Used Theoughout. DawnBy:  BK PROJECTRO. 87-853
2%" Orive Seple NR Mo Recovery Checked By: KR
Buik Sample ! Water Lavel Messured (n Boring
Thin Wall Tube Samole R ‘R;;t;:-l)(b(owcwnt greater than Date: 9/17/87 FIGURE A-8
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sl Sl E1oE|ST|26i06lo w 20 30 s 30 €0 1 s0 30 WO £fo|3 o -
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o} 5
A Lt. brown moist hard fine medium
- sandy clay with silt. (CL)
8.5
1 10 JLt. brown moist very dense silty
* " \Nlclayey medium fine sand. (SM~5C)
] 12.0
[ 15 Lt. brown moist medium dense to
A ' dense silty medium sand. (SM)
1 g i
Y [I; i Becomes dense in compactness.,) ¢
B G Boring terminated at 21.5 ft.
Backfilled.
- 254 -
- 30 o
L 25
4
40 No grodndwater' found.
LOCATION: D~-M AFB Fire Training Facility
TYPE OF BORING: r'H.S.Athf A i Smd UGN counts Fored The Earth Rschaalogy LOG oF BORING
ELEVATION: 2695° St Coxposacion S ;
DATE ORILLED: 9/4/87 @ Blow counts for ring samples BORING NO. GT-4
140h. Hemmver, 30 Freefull,
Swndard Sotlt Spoon Sempls “ A" Rod Used Throughout, Dcxwn 8y: BK PROJECT NO 87-853
25" Drive Sampte HR  No Recovery Checked By: KR
Bulk Sempla ; Water Level Massuced ln Boring
" Thin Wall Tube Sample R l:;g;:::l‘(b(amoum greater than Date:9/17/87 FIGURE A-9
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DESCRIPTIONS

Lt. brown moist dense to very
dense clayey fine medium sand.
(sC)

E 8.0

ST RIBU T IO Pl Eo
REES SAMPLE PENETRATION E 5
2|zl g1 #AzE| L RESISTANCE * A
A ELE AR ( Blows / Foot } Hller £
2 E,E.‘_’_E.E‘gfssgo-omw-owco 10 0 %0 wo e|of3| OF -
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Lt. brown very moist hard fine
medium sandy clay with silt. (CL)

Caliche found throughout sampling.

19.5

Lt. brown damp dense medium sand
with silt and gravel. (SP—-SM)Zl

F B°

Boring terminated at 21.0 ft.
Backfilled.

L 25 4
- 30
- 35 F
40 No groundwater found.
LOCAYION: D-M AFB Fire Training Facility ‘
TYPE OF BORING: 7"HS.Auger 4  Sandard blow counts e The Earth Foctvslgy LOG OF BORING
ELEVATION: 2695.5° . o &' copoation ) .
DATE DRILLED:  9/1/87 Blow counts for ring sarmples BORING NO. GT-5
140ib, Hammaer, 30~ Freefatl,
Stendard Split Spoon Sample * A~ Rod Used Throughout. Orswn By: BK PROJECT NO. 87-853
2%” Drive Sample NR No Recovery Chacked By: KR
Bulk Sample ! Water Level Measured la Boring
" Thin Wall Tube Samote R ?;;*;::}’(blochN‘ grester than Oste: 9/17/87 FIGURE - A-10
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3 £ 2;.%;%: BEE (Raffjff,gigf’ 5-.].{ 22 DESCRIPTIONS
éé&ggéggggéonwm-owcomw vom‘éggoz -
AL - 0 ’/;;Zﬂ7
/ Lt. brown moist hard medium
sandy clay with silt." (CL)
-4 F 5 r
A /
vV 8.5
A u F1c {orange brown moist very dense
‘ silty medium sand. (SM)
14.0
D 1.t. brown moist hard fine sandy
clay. (cu)

18.5
1Lt . brown moist dense sand with
silt. -

A D (sp-sM) 5y g
B Boring terminated at 21.5 ft.
Backfilled.
L 25 o
. 30 r
} 35 P
10 : No groundwater found.
LOCATION: D-M AFB Fire Training Facilit ~
ELEVATION: 2695 Blow counts for 1 sarples. s Cocpacason )
DATE ORILLED: 9/3/87 o nng BORING NO. GT-6
: ®  140{6s, Hevmer, 30 Freefdll,
Standsrd Spilt Spoon Sample “ A ™ Rod Usad Theoughout. Drawn By: BK PROJECT NO 87-853
2%* Detve Sample NR HNo Recovery . Chacked BY: KR *
Bulk Ssmple ; Water {eval Messured ln‘Bonnq
. Thin Wall Tube Sample R ?;:;::—l‘(b(owcwn( greater than Date: 9/17/87 FIGURE A-l]_ )
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2|zl F1 712 St RESISTANCE * 5 eo
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3 2 Zi2ElEsirElnE 21X 8
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Lithology

U —

DESCRIPTIONS

Lt. brown moist very stiff fine
sandy clay with silt. (CL)

=
N\

J Lt. brown moist dense to very
{ dense clayey medium sand. (SC)

14.0

"

SRS NI R I

R e

St S

o e

Lt. brown moist medium dense claye
silty sand. (SM-SC)

19.0

L 35 4

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 7" H.S. Auger
ELEVATION: 2695'

DATE DRILLED:  9/2, 9/3/8T

Standacd Split Spoon Sample
2%" Drive Sample
Butk Ssmple

T Thin Wall Tube Sample

40 =

| fine to coarse sand with silt.

Orange brown damp to moist dense

(SP-~SM)

Becomes very dense in compactness.

Standard blow counts
® Blow counts for ring samples
®  140(b. Hammer, 30 Free(sll,

— Covpocation

LOG OF BORING

BORING NO. GT-7

* A " Rod Used Theoughout,
No Recovery
Water Level Messured {n Boring

T

Acfussl (blowcount greatsr than
100/f¢.)

Deawn By: BK PROJECTNO. 87-853
Checked By: KR

Date:

9/17/87 FIGURE  A-12
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GISTABUTON - - o e

2| 7 SAMPLE PENETRATION £Q 5
2| =t = =z —|oT Ele
A R I RESISTANCE * e f
Sl Zl2ddex =jse { Blows [ Foot ] s 13 £
THBEERRE Bels 42 5
n~ Rgst g - o Lo el oy - 3
S ‘; il D.E CO‘ =8 O W W 30 4 30 W T 10 W D E 86’]

|

150

e
s
A
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with silt.

g‘
LOCATION: D-M AFB Fire Training Facili ,
TYPE OF BORING: 7~ H.S5. Auger Awlﬁ&" counts
@ Blow counts for ring sampl

ELEVATION: 2695°

DATE DRILLED: 9/2, 9/3/87

Standard Split Spoon Sample
2%* Drive Sampie
Butk Sample

CThin Wall Tube Sample

NR

R

140(6, Hanmer, 30~ Freefall,

* A “ Rod Used Throughout.
No Recovery

Water Leve! Massuced ln Boring

Refuset (blowcount greater than
100/}

DESCRIPTIONS

Orange brown damp to moist very
{ dense to medium dense coarse sand

(SP~-SM)

| Becomes very dense in compactness.

el 14
1 = peep ot

LOG OF BORING

BORING RO. GT-7

Dcxwn By: BK
Chacked By: KR

Date: 9/17/87

PROJECT NO. 87-B53

FIGURE A-12
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137 SAMPLE PENETRATION 3 s
HEEEE N RESISTANCE * i C20. DR
SN E e { Blows [ Foot | (115 2 DESCRIPTIONS
5.§§§§§§§§§’§°”N”‘°”‘° ro 40 wuoogggos =]
83.0
L §5 1 Lt. brown very moist yery dense
fine sandy silt. (ML)
10 1
A I
| ] 91.5
Boring terminated at 91.5 ft.
Backfilled.
45 1
4
iNo groundwater found.
LOCATION: p-M AFB Fire Training Facilit
TYPE OF aomuz%gg"' HS.Auger A Standird ‘blow. oountts == the Exrin Tashnalogy LOG OF BORING
ELEVATION: - — Copocation
DATE ORILLED: 972, 93,8y ® Blow counts for ring samples BORING NO. GT-7
® 140, Hammee, J0™ Fresfali,
Standard Sollt Spoon Semple ~ A 7 Rod Usad Theoughout. Dcawn By: BK PROJECT NO. 87-853
25" Drive Semple NR Mo Recovery ) Checked By: KR
Bulk Sampte ! Water Level Maacured tn Boring -
Thin Wall Tube Ssmple . R ?;:;‘c:'l'(hlowcount greater than Oste: 9/17/87 FIGURE A-12
i
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RN SAMPLE PENETRATION £ S 3
- — — — ~ - 4l o
L E 2 R RESISTANCE ST16z ® DESCRIPTIONS
el s -g_:-;: =cs { Blows { Foot } Slol] $3 £
2] Sl c|TEfSeizEloolo 0 2 30 w0 so c0 10 s0 0 wo TS| OT -
ol nlal|liddae=loo|Zo C()mo/
7
/ Lt. brown very moist haxd fine
sandy clay. (CL)
» b 5
A
F 10 /
SEERERRI %
: SR SIE
A
' é 18.5
Lt. brown moist medium dense med-
20 ium sand with silt. (SP-SM)
A I] 21.5
] Boring terminated at 21.5 ft.
Backfilled.
L 25
3 30 e
L 35 o
5 4
1 40 No groundwater found.
LOCATION: p-M AFB Fire Training Facilit : '
TYPEOF BORING: 7°HS.Auger A Stndard blow counts | & e Eats Kochnatogy LOG OF BORING
DA ORLLED 92387 @® Blow counts for ring sarples ' BORING NO. GT-8B
: : ®  140(b. Hammaec, 30~ Freelall,
Standacd Sellt Spoon Sample “ A" Rod Used WWM Draawn By: BK PROJECT HO. 87-853
2% Drive Sampie No Recovery Checked By: KR

Bulk Sample Water Level Massured in Boring

Thin Wall Tube Semota

O F

. ?;g;::l)(blowcwm grester than Dste: 9/17/87 FIGURE A-13
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¢l % SAMPLE PENETRATION € s
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LA AR I e < RESISTANCE * ._m"“ £ % DESCRIPTIONS

315 S e 2 { Blows / Foot | IR

21 el 2loElae|25leble v 20 30 «© 0 0 10 s0 30 w0 ol oz -

ol w] «l|Zojasjooizo «lola

Lt. brown moist dense clayey

A N fine sand. (SC)
9.5
A Orange brown moist dense fine

medium sand with silt. (SP-SM)
2%t Ehary) 13.5

~ .15,/ Lt. brown very moist wery stiff

A / fine sandy clay with silt. (CL)
' *//j 18.0

; Orange brown moist medium dense

Al [ 20 medium sand with silt. (SP-SM)

21.5

Boring terminated at 21.5 ft.

Backfilled.
L 25 4
..
i 35 .
| 40 | No groundwater found.

LOCATION: D-M AFB Fire Training Facility

TYPE OF BORING: 71~ HS. Auger The ExcthFechnology LOG OF BORING

ELEVATION: 2696° ® Blow counts for ring savples | & coponsdon

OATE ORILLED: 9/3/87 A Standard blow ‘counts BORING NO. GT-9

®*  140it. Hsmmsc, 30™ Free(all,
Stenderd Split Spoon Ssmple * A " Rod Used Theoughout. Dcawn By: BR PROJECT NO. B87-853
2% Drive Sampta No Recovery Checked By: KR

8ulk Ssmple Water Leval Messured {n Boring

Thin Wall Tube Samepls

oifq 2

Refusal (blowcountgrester shen Date: 9/17/87 FIGURE  A-14
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e R z,
~ Azl z SAMPLE PENETRATION €8 :
2 B B I ) e 2 RESISTANCE * e 2
75 % el -fg: (BIOMIFOS(E) ;'11 f}“ﬁ 2 DESCRIPTIONS
HHEH R i i - - A
15 RN
A i 3 Lt. brown moist very dense clayey
N fine medium sand. (SC)
‘9.0
[ Orange brown moist yery dense
f | silty medium sand. (SM)
_ 14.0
-7
4 15 4 / Brown very moist yery stiff fine
A / .sandy clay with silt. (cL)
7
% g J orange brown damp medium dense
3 fine medium sand with silt.
(Sp-~-sM)
3 [
A : Becomes dense in compactness.
»
- -304
_] Becomes medium dense in compactnes:
sk
LOCATION: i -
: D~M AFB Fire Tra
TYPE OF SORING: 7" H.S. Auger :“%caﬁm = The £t Bachnotogy LOG OF BORING
ELEVATION: 2696°* S Corpocation
DATE ORILLED:  9/3/87 . Blow counts for, ring samples ' BORING HO. GT-10
MO(b.Hmcr,:!O"Fruhﬂ .
Standacd Sotit Spoon Sample * A " Rod Used Theoughout. Drawn By: BK -853
2%~ NR e Recovery Checked By: KR PROJECT NO. 87-853
Bulk Ssmole ; Water Level Measured in Boring
Thin Walt Tube Sampla R ‘R;:;::‘(,(uowcount geeater than Date:9/17/87 FIGURE A-1S




TYPE OF BORING: 7" HS. Auger
ELEVATION: 2696'
OATE ORILLED: 9/3/87

Standacd Solit Spoon Sample
2%" Drive Sampla

Butk Sample

“Thin Wall Tube Sample

A Standard blow counts
@ Blow counts for ring samples

2F

140(b. Haonemer, 307" Freefall,

* A~ Rod Used Throughout.
No Recovecy

Water Level Messured (n Boring

Rafussl (blowcount grsater than
100/ft.)

Pg. 2 of 3
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<0
A ] 95 Orange brown damp medium dense
i 1 to very dense medium coarse sand
lwith silt. (SP-SM)
S0
.SS
Y |60
A
ot
- G5
70
% - hﬁl
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LOCATION: D-M AFB Fire Training Facility
LOG OF BORING

BORING NO. GT-10

Ocawn By:
Checked By:

BK
KR

PROJECTNO. 87-853

Date: 9/17/87 FIGURE A-15
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Tan 342€

DESCRIPTIONS

82.5

Lt. brown very moist very dense
fine sandy silt. (ML)

91.5

STRBUT O Food —- ﬁie
- BRI SAMPLE PENETRATION EY a
ARG R R RESISTANCE * kel B °
joedl IV R et vt r|s5¢c - L °
s o] SR Sz ( Blows / Foot ) s s H
s E‘:}E:nfs_‘;gonaumtosocovouow-oo"::“{a- o
olal «55)atloolzo ‘83’?9
.?5 B
b »qo -
A |
3 p
45 1

LOCATION: D-M AFB Fire Training Facility
TYPE OF BORING: 77HS. Avger A

ELEVATION: 2696'

DATE ORILLED: 9/3/87
Standard Split Spoon Ssmple
2%" Drive Ssrmple
Buik Ssmpls
"Thin Wall Tube Sampla

blow counts

@ Blow counts for ring samples

= | z

140(b, Hammae, 30™ Freefall,

“ A~ Rod Usad Throughout.
No Recovery

Water Lovel Mestured In Boring

Refusal (biowcount greater than
100/¢t.)

Boring terminated at 91.5 ft.
Backfilled.

No groundwater found.

LOG OF BORING

BORING ¥O. GT-10

Dcawn By: BK
Chacked By: KR

Daste:9/17/87

PROJECTHNO. B7-850

FIGURE A-15 -
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GEOTECHNICAL LABORATORY TESTING

The results of geotechnical laboratory testing performed in conjuction with this
project accompany this appendix. The following laboratory tests were performed
on representative samples in accordance with the applicable American Society for

Testing and Materials (ASTM) latest standards.

Moisture and In Place Density

The field moisture content and in place dry density determinations were per-
formed on relatively undisturbed samples obtained from the test borings. The
moisture content is obtained in accordance with ASTM Test Method D 2216. The in
place dry density is computed using the net weight of the entire (ring) sample.
where applicable, only moisture content was determined from "undisturbed" or

disturbed samples. The results of these tests are presented on Table B-l.

Classification

Soils were classified with respect to the Unified Soil Classification System
(USCS) in accordance with ASTM Test Methods D 2487 and D 2488. The soil classi-

fication is presented in the test data.

Soluble Sulfate, pH

The concentrations of water soluble sulfate ions of selected soil samples were
determined in accordance with the California Division of Highways Method No.

417. 1In addition, soil pH values were also determined in accordance with the

B-1



ASTM G 51. The results of soluble sulfate and pH testing are presented on Table

B-1 (Test Results) accompanying this appendix.

Atterberg Limits

The relative plasticity of a soil, the liquid limit, the plastic limit and
plasticity index, were determined in accordance with ASTM Test Method D 4318.
The results are presented on Table B-1 accompanying this appendix and in the

test data (Figures B-1 through B-19).

Particle Size Analysis

Grain size distribution of soil samples were obtained in accordance with ASTM
Test Method D 422, The distribution of particle sizes retained on the No. 200
sieve was determined by sieving. The results of particle size analysis are
graphically presented on the gradations curves accompanying this appendix

(Figures B-1 through B-19).

Consolidation Tests

The consolidation tests were performed on selected relatively undisturbed soil
samples in accordance with procedures outlined in ASTM Test Method D 4186.
Samples were placed in a consolidometer and loads were applied incrementaly in
geometric progression. The sample (2 1/2 inches in diameter and one inch in
height) was permitted to consolidate under each load increment until the slope
of the characteristic linear secondary compression portion of the thickness ver-

sus log of time plot was apparent.



The percent consolidation for each load cycle was recorded as the ratio of the
amount of vertical compression to the original one inch height.
Hydroconsolidation (collapse) and expansion characteristics were also evaluated
by monitoring the change in volume with the addition of water while the specimen
was confined under an in-situ constant normal stress. The consolidation test

results are graphically presented and included in this appendix (Figures B-20
through B-22).



Page 1 of B

TABLE B-1 TEST RESULTS
wl | =|w| ATTeReERc | _ =z E EA

S 7 s| 3| =1z LIMITS @ 2 E | = -

= S - > E| @ z4 E sE|lwd 3. SOIL DESCRIPTION

g = | L|EE|8 ZE= BI|SS|Ee (USCS)

=/ B | 21z2l&3]) cz=) y|gEl22 |88

2 ] slea|z38 ||l |n (S8 (P |=8|lan |<r

GT-1 5-6.5 5 - - -f-1- - - - - - - [Lt., brn, moist fine med, sandy clay {CL)
GT-1 10-11.5} S - 7.3 291 45) 21 24 - - - - - Lt. brn. moist clayey med. sand. (SC)

GT-1 15-16.5 s - - - - - - - - - - - Lt. brn. moist fine med. sandy clay. (CL)
6r-3 20-21.5( s | - | - -]l -]~ - - -] -1 -1 - [t. brn. moist sand with silt. (SP-SM)

GT-2 5-6 D | 90.2] 6.4 35{ 53¢ 28 25 - - - - - h.-t. brn. moist clayey fine med. sand. (SC)
GT-2 10-11 D - - - 474 17 30 - - - - | sc [Et. brn. moist clayey fine med. sand. (SC)
GT-34 15~-16 D |117.4] 8.6 - - - - - - - - - Or. brn. very moist silty med. sand. (SM)
GT-4 20-21 D - . 27 - | - - - - - - = Pr. brn. very moist silty med. sand. (SM)
GT-2| 25-26 D 1108.7 - - - - - - - - - r. brn. damp-moist med. coarse sanf} w/silt}

(Sp=SM}

er-2 30-31 D - - B - - - - - - pPr. brh. damp-moist med. coarse sanglqgggg'l t
GT-2] 35-36 D |102.8] 5.8 | - | - | - - - - - - -  r. brn. moist fine sandy silt. (ML)

GT-2| 40-41 D - - -1-1- - - - - - - r. brn. damp-moist med. coarse sancgl_yﬁ‘i‘l‘tt
Gr-2| 45-46 D - _ N I - - - - - - Dr. brn. damp-moist med. coarse sanc?\s%[%}t
GT-2| 50-51 D 1104.3 1,'3' - - - - - - - - - Dr. brn. damp-moist med. coarse sanqsglgfid._t
GT-2| 55-56 D -~ - - - - - - - - - - Pr. brn. damp-moist med. coarse sanqqglgkg
cr-2| 60-61 p |115.8] 2.2 - - - - - - - - _ br. brn. damp-moist med. coarse sanc}sglga}t
GT-2| 65-66 D - - - i- |- - - - - - - pr. ben. damp-moist med. coarse sand W/gilt
NOTE 1 — SAMPLE TYPE NOTE 2 —~ ADODITIONAL TEST RESULTS ATTACHED.
Auger Sampls - A Consolidstion Test - C Vanas Shear -V
Bag Sample - 8 Dirsct Shear — DS

Core Sampla -~ C

Dtlve Sample =D

Hand Drive = H

Ramolded Sample - R
Standard Split Barrel - S
Thin Wall Tubs Sampla =T

Gradstlon Analysis ~ G

Molsturs Density {Compaction) — MD

Pocket Panstrometer —
R = Value Tast = R

P

Swall — Consolidition Tast —SC

Trisxisl Tt - T
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TABLE B-1  TEST RESULTS
w | = w | ATTERBERG =% g

g % £ 3| %)% umrs | 8832 = g

g & = - | = ZaE Selwd | 2 $SOIL DESCRIPTION

el = |8| Elgs|sg s22| |EY|E%|E% -

=] E |§|:%|E5)F FHMEEEE (acs

2 & S|1S88]E8 el |m|S8K MRS58 ]<F

GT-3 70-71 - D1121.7] 1.3 5 - - - - - - - - Or. brn. damp-moist med. coarse sanc}s'glgé}t
a2 | 75-76 D - - -l - | - - - - - - - lor. brn. damp-moist med. coarse Sanczsglgg‘}f
GT-2§ 80-81 Djlos.4 4.5 - | = | - - - - - - - |or. brn. damp-moist med. coarse sanc'({ssfg[ggi}t
GT-2| 85-86 D - - - -1 - - - - - - - |Lt. brn. moist fine sandy silt. (ML)
GT-2| 90-91 plie.3 7.1} -} - ~ - - - - - - Jit. brn. moist fine sandy silt. (ML)
GT-3{ 5~6.5 s - 8.0} - - - - - - - - - Lt. brn. very moist fine med. sandy ?{Ef}}'
GT-31 10-11l.5 s - 5.9 26} - - - - - - - - Or. brn. moist silty clayey sand. (SM-SC)
GT-3} 15-16.5] . S - }x2.xp =1 -1 - - = - - - ~ |it. brn. very moist fine sandy clay. (CL)
GT-3| 20-21.5 s = - - - - - - - - - - 1t. brn. very moist fine sandy clay. (CL) |
or-4| 5-6.5 S _ 6.31 -1 -1 - - ~ _ - - . |Lt. DX, MOiSU med. sand clay w1tn1’(1‘cr§).—"
br-a | 10-11.5] s| - | 6.2) 36 - | - | - - T -] = [ - |FT PIRC WOLSTTSIITY CIEY IINE Meq., SR
r-4 | 15-16.5] S - 3.0 -} - | - - - - - - - |jLt. brn. moist silty med. sand. (SM)
Gr-4 | 20-21.5} 8 - - i S - = - - - - {Lt. brn. moist s‘ilty med. sand. (SM)
-5 | 5-6 p107.3 6.9] 39 41 19 | 23] - - -l =] gc |Lt. brn. moist clayey fine-med. sand(SC)
5T-5] 10-11 p|106.5 3.9 55/ 43}16 | 27 - -1 -t -1 - };’%éybﬂéhmght. Qory @ ooon Thne med. s
N LE. brn. moist to very moist rine med. sang
ST-5| 15-16 D - ~ N - - - - - = jelay with silt. (CL}) _
S'I"—S 20-21 pl107. 1.5 =~ - - - - - - = ~  {Lt. brn, damp med. sand with silt (SP-SM)
NOTE 1 -~ SAMPLETYPE NOTE2 - ADDITIONAL TEST RESULTS ATTACHED.
Auger Ssmple — A Consolldation Test — C Vane Shesr - V
Bag Sample ~ B Direct Shear - DS

Core Semple -~ C
Drive Ssmple = D
Hand Drive = H

Rumolded Semple — R
Standard Split Berrel - S

Thin Wall Tubs Sample =T

Gradatlon Anelysls - G

Molsturs Denslty {Compaction) - MD

Pockst Penstromaeter — P
R~ Value Test -~ R
Swell = Contofldition Test - SC
Trisxist Tt~ T
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TABLE B-1 TEST RESULTS
- b
- = @ | w | ATTERBERG | _ =& g

& T = S =12 LIMITS w2 E A

= £ - . |5 ZBE Sej{wd |3, SOiL DESCRIPTION

= , = | glue |8 BEEZ Ei|BZ|Ee {USCS)

b Z25158 | 2= ylgEld3|aa

=1 a v oaj o *» { LL | PL Pl S8L|vp Hs1 83| <R~
GT-§ 5-6.5 S - - -1 -1-= - - - - - - [Lt. brn. moist med. sandy clay with(ai}t.
GT-4 10-11.5( § - 4,1 ] 16} - | - - - - - - - |Or. brn. moist silty med. sand. (SM)

GT-9 15-16.5) S - - - | 63| 24] 42 - - - - - Jut. brn. moist fine sandy clay (CH)
GT-§ 20-21.5 s - - - - - - - - - - - Lt. brn. moist sand with silt. (SP-SM)

- -1 -1 - - - - _ |Lt. brn. moist fine sandy clay with silt.
GT-1 5-6 D |103.4 9.3 225 Y Y (CL)
GT-1 10-11 D - 5.0 | 16f 32| 16| 1§ _ - - ~ | g¢ [|Lt. brn. moist clayey med. sand. (SC)
GT-1 15-16 D - - - - - - - - - - - |Lt. brn. moist clayey silty sand. (SM-SC)

R _ — — _ N ~ ~ ~ ~ - O, BT aap=mois T tinecoarse samwith
GT-1 20-21 D {115.8 5.0 cilt. (SP-SM)

GT-1 25-26 D . _ - - - - - - - - - Or. brn. damp-moist Iine coarse sand with
8;l+brn(qgaﬁm')-m01st Tine coarse sand with
6r-1 30-31.5] s| -~ { 1.3{ | ~{-| - - -1 -1 -1 - Siit].a '(_s%-s I
- _ L. Drn. damnp-m T TING ¢oarse sSand with |
GT-7 45-46.5) S - - -1 =-1- - - - - - silt. (SP-SM)

] - - f - - - - - - - - - Or. brn. @amp-moist fine coarse sand with
GT-1 60-61.5| S 2.5 Silt;, (SP~SM) v o

A _ _ _ N _ _ _ _ _ _ Y. brn. damp-mMOiST Lille Ccoarss samd with
GT-4 75-76.5{ S silt. (SP-SM)

GT~1 90-91.5| S - 8'.6. -f -1 - - - - - - - |nLt. brn. very moist fine sandy silt. (ML)
GT-§ 5-6.5 (] - 8.1} - -1 - - - - - - - Lt. brn. very moist fine sandy clay. (CL)
6T-4 10-11.5) s - - -1 ~-1- - - - - - - |tt. brn. very moist fine sandy clay. (CL)
Gr-4 15-16.5] S --112.3 | 90] 48| 21| 27 - - - - - lit. brn. very moist fine sandy clay. (CL)

NOTE1 - SAMPLETYPE NOTE2 — ADDITIONAL TEST RESULTS ATTACHED.

Auger Sampls ~ A Consolidation Test - C Vane Shear — V

Bag Sample —~ B Dirsct Shear — OS

CoreSample—C Gradation Analysis~ G

Drivs Sample = D Molsture Osnaity (Compaction) — MD

Hand Drive = H Pocket Penstrameter ~ P

Remolded Sample ~ R R~ Value Test ~ R

Standard Spiit Barrel =S
Thin Wall Tubs Sample -~ T

Swall = Consolldation Test ~ SC
Trlaxhl Test =T




T aauTeon - 3 T
1| & F SAMPLE PENETRATION £g s
AR EE NS RESISTANCE * i LA -
HEE ‘{:J%: ::;E: (Blows { Foot ] 5].‘ ay 2 DESCRIPTIONS
53£g§§§§§§ocwm-ow:o ro so ’o-oo;c'gg‘jo:— p
E Lt. brown very moist very stiff
fine sandy clay with silt. (CL)
1|
ry 4 10 /
1) / Becomes hard in consistency.
| - /
i /// 18.5
Lt. brown moist medium dense
3 medium coarse sand.with silt.
i (SH) 21.5
. Boring terminated at 21.5 ft.
Backfilled.
L 25 4
-30- -~
b 35 o
40 No groundwater found.
LOCATION: D-M AFB Fire Training Facility
TYPE OF BORING: 7"HS.Auger 4 Standard blow counts . = e Earth Fechaoiogy LOG OF BORING
ELEVATION: 2697 . Sy Coxporation
DATE ORILLED:  974s87 '@ Blow counts. for ring samples BORING NO. GT-11

Standard Split Spoon Sample
2%~ Deive Sampla
Bulk Sample

" Thia Wall Tube Sempls

F

140(b, Hammer, J0™ Freefslf,

~ A~ Rod Used Throughout.
No Racovecry

Water Lavel Messured {n Boring

Refussl (blowcount greator than
100/t¢.)

Deawn 8y: BK
Checked By: KR

PROJECTNO. 87-853

FIGURE A-16

Date: 9/17/87

!
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TABLE B-1 TEST RESULTS
Wl g| w|w| Arrersers | _ =% g
S E & & =\|z LIMITS w2 E o | B
g E F ~| _e|3 Z3E Selu|E, SOIL DESCRIPTION
u — —
= = &) 5l8E|8 ZEx BIlBX|Ee (USCS)
Sl & | Z|x2|E5|5 Szl w|lwEl23 (88
2 a “» ool o | ® Wi |SBE|M|IESI23 |38
GT-4 20-21.5 s - - - -1 - - - - - - Lt. brn. med. sand with silt., (Sp-gsM)
GT-9 5~6.5 s - 3.5 39 45} 21 24 - - - - - Lt. brn. moist clayey fine sand. (SC)
6T-9 10-11.5 s _ _ _ " N _ _ _ _ ~ _ Ox. ben. moist fine med. sand Wlt}zsgiéﬁi
) Ur. brn. very moist fine sandy clay with
GT-9 15-16.5] §{ =~ {13.5 | - - | « - - - - - - jsilt. (CL)
GT-9 20-21.5 s - - - - - - - - - - - Pr. brn, moist med. sand with silt. {SP-SM)
ET-10 5-6.5 s - 6.4 | 19| 474 22| 25 - - - - - jut. brn. moist clayey fine med. sand. (sc)
5T-10 10-11.5| s - 4.6 | - | -~ | = - - 9. - - -~ Pr. brn. moist silty med. sand. (SM)
ET-10 15-16.5 S : 12.7 _ — _ _ _ B _ ~ _ rn. very moist fine sandy c;_ay w;th s%é}t__:')
tr-1d 20-21.5| s _ 1.4 7 | nelnwp| np _ . _ _ . Pr. brn. damp fine med. sand with sil}‘;:}‘.)?t_M '
N L. DT, . .
ET-10] 25-26.5] s - 1.1} - 4§ - |~ - - - - - - (SP-SM)
. Drn. damp Line med. Sand With SiiE.
ET-10] 30-31.51 & - - -1 - |- - - - - - - (Sp-sM)
OF. . . :
710, 45-46.5 | s - _ . _ - ~ i ~ - Y. brn. damp rine med, Sand Wi Sl(SP-‘SM)
Y. brn. damp rine med. Sand WiER Silt.
&P-~10| 60~-61.5| S - 1.9 1 -4 - 1- - - - - - - : : (SpP-SM
‘ - Or. brn. d 1 ed. sa N ]
br-10175-76.5 | s | & | - |- 1-1]-] - - = - - | - [ rRe Senp TInS WedTSART WITH STIET
5T~10] 90-91.5| § - 10,5 -1~ 1- - - - - - - _JLt. brn. very moist fine sandy silt. (Mn)
GT-1ll. 5-¢.5 S5-4 .- 7.7 - | - - - - - - - - Lt. brn. very moist fine sandy clay w/silt.] (c)
GT-1ff 10-11.5 S _ 7.2 |54 | 38] 1820 - - - - - [Et. brn. very moist fine sandy clay w/silt.{ (qQy
NOTE 1 —~ SAMPLE TYPE NOTE 2 - ADDITIONAL TEST RESULTS ATTACHED.
Auger Sampls — A Conzolldation Test — ¢ ‘Vins Shear - v
Bag Sempls — B8 Olrect Shasr — DS
CoreSample - C Gredation Analysls — 6
Drive Sampls — D Moisture Denslty (Compaction} — MD
Hand Drive - H Pockst Penstromater — P
Rymalded Ssmple - R R - Valus Tust—~ R

Standard Split Barrsl = 8
Thin Wall Tubs Sample T

Swall - Consolldstlon Tast — §C
Trisxhi Test - T
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TABLE B-1 TEST RESULTS

- el = ATTER g g
> E & :g = g TIMM?ZRG 2 §~5 k " é

g & = | = ZaE Ealuwid |2 SOIL DESCRIPTION

s = |u| E|lzgE|s sub| 12§25 By

=z £ = Glue | S S LilsE (R {USCS)

=l & |Z|z5|55]. c2E\wlBf|33 |88

3 o S1S8|z8 || jSok|r c8|lon | <~
GT-1) 15-16.3 S - - - |- 1- - - - - - - Lt, brn. very moist fine sandy clay with sijt(
GT-11l 20-21.5{ S -~ 3.1 -~ = - - - - = - = -+ hrn _moict med.~coarse sand with sil+ (SP-S
KOTE 1 = SAMPLETYPE NOTE2 - ADDITIONAL TEST RESULTS ATTACHED
Auger Sample = A Consolldation Test~C Vane Sheaar -V
Bag Sample ~ 8 Dirsct Shaar — D§
Cors Sampls ~C Gradation Anslysis — G
Drive Sampla =~ D Molsturs Dansity (Compaction) — MD
Hand Drive = H Pocket Panstrometsr — P
Remoldsd Sample ~ B R = Vslus Test - R
Standard Split Barrdl - 8 Swill -~ Consolidition Test - SC

Thin Wall Tube Sample =7 Triaxls] Test =T




TABLE B~ 1 TEST RESULTS Page 6 of 8
- el = ATTERBERG =% g
; S & 8] 2|z LIMITS 852 E o | Z
S 2 E -] = - ZRE SelwB |3, SOIL DESCRIPTION
(4] — —
. . l & g Qa
= a8 §, =5 £8 | sluw|rmln|E58GIM B8RS
BHO1 0-1.5} s - - - je - - - - - - - t. red brn v. moist clayey fine-med sand(sq)
pHO1 4.5-6 - - - - - d - - - - - . red brn. v _maist clayey—£ing-med—sand{ao)
BHO 1 é-7 97.6 9.4 - 54 19 35 - - el - - ILt.. . red bhrn v moict o1 KA fins mcd%&ﬂd(r )
uni )l 12-11 D - - - |46 |17 1 29 - - o - - Lt. red brn y. moist ¢layey fine med sand(§C)
HOY1{ 22-23 D = = N TSN L = = = = = orn_brn meist med sand with silt (SP-SM)
BHO1 {26.5-27.3 D - - - - - - - - - - - orn brn moist med sand with silt (Sp-SM)
BHOl| 35-36 - - - i~ - - - - - = - Orn brn moist med sand with silt (SpP-SM)
BHO2 | 5-6 p (110.7f 6.3 |- |- |- - - - - - - Lt, brn moist med sandy clay with silt (CL)
RO2 | 10-11 D 103.6] 3.8 | - - ~ - - - - - - Orn brn moist silty fine-med sand(SM)
BHO2 | 15-16 D - - - |- 1= - - - - - - Lt. brn moist silty calyey fine-med sand(sy-sd:
Luaz 20-21 o li124.7 1.8t 1- 1. - - _ - - - |0rn brn damp sand with silt and grayel (SP-gM) '
BHO2 | 25-26 D - - - - - - - - - - - I.t. brn damp med. sand with silt (SP-SM)
HO2 | 30-31 D - - - e - - - - - - - Lt. brn Gamp med. sand with silt (SP-sM)
'moz 35-36 D 1321.3 1.6 {~ - i~ - - - - - - Lt. brn damp med., sand with sily (Sp--sM)

NOTE ] ~ SAMPLE TYPE
Auger Sample = A

Bag Ssmpls -8

Core Sample~C

Drive Sample ~ O
Hand Driva - H
Remolded Sample - R
Standard Spilt Barrel ~ §
Thin Wall Tubs Sample ~T

NOTE2 — ADDITIONAL TEST RESULTS ATTACHED.
Consolidation Test — C Vans Shesr — V
Dirsct Shear - DS

Gradation Anslysls — G

Malsture Dansity (Compaction) — MD

Pockst Penstrometer — P

R« Vaiue Tut - R

Swall ~ Conisalidition Test —SC

Triaxlsl Test~T
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TABLE B-1 TEST RESULTS
- - ATTERBERG > & g
- |l gl =)y 883 |z | . |Z

g 2 £l 2l |3 LIMITS =5 Eolwg |2 SOIL DESCRIPTION

o = w t ==z g . © = - E S .

2 = z| ZlEEL8 ZEzZ EilBL|Ep (USCS)

prnd [ “v o~ w — ) [=]

= 5 2| 28| <3| czZ=| ylBE|ssicd

2 8 v oo ] 2O 2 lLL{peL | Pl ER TR c2lwown | <+

HO3 5-6 D - - - - - = - - - - - Li. Brn' damp med. sandy r';:y(r“r.\
BHO3 10-11 | D - - - |- . i- - - - - - - Lt. brn. damp med. sandy clav (CL)
BHO3 15-16 { D {118.4 1.6 |~ - I- - - - - - - Lt. brn. damp med, sandy clay (CT)
RHO3! 20-21 | D - - - |- ]- - - - - - - 1t. Brn. damp med,.-coarse sand_and grayel (qP-4V
BHO3 25-26 D 115.8 0.8 | - - - - - - - - - 1t. brn. damp med.-coarse sand (SP-SM)
BHO3 30-31 | D - - - |- - - - - - - - Lt. brn. damp med-goarse sand (SP-SM)
BHO3 | 35-36 | S - - - {- {- - - - - - - Lt. brn. damp med.fcmsan'd {8P-SM)
BHO4 5-6 D 95.0, 3.9 | - - - - - - - A= - 14, brn, moist med, sandy clay with silt (CID
BHO4 10-11 | D - - - - 1= - - - - - - Lt, brn. moist med. sandy clay with silt(CIj)
BHO4 15-16 |'D 112.5 2.9 |- - - = - - - - - Lt. bfn. moist med.-coarse sand with silt (SP-S
oal 20-21 | D - - S D _ _ _ _ - _ Lt. brn. moist med.-coarse sand with 511t(sE-s
BHO4 25-26 D - - - - - - - - - | - - Lt. brn. molist med-coarse sand with silt (§P-9
BHO4 30-31 | D ]122.2] 1.1 |- |- |- - - - - - - t. brn. moist med-coarse sand with silt (gp_ o
HO4 | 35-36 1 D = = PO I = - - -~ 1 - - t. brpn. moist med-coarse sand with silt (SP-S
BHOS 5-6 D - - - - - - - - - | - - 14+, brn. mpist med sandy clay with silt{CLy
BHOS 10-11 D 103.4} 6.5 |~ - - - - - - - - orn. brn. moist siltv med, sand (sM)

HOS 15-16 D - -] - - - - - - - - - - +. brn. moist silty clayey fine-med sand (SM-S
NOTE 1 — SAMPLE TYPE NOTE2 — ADDITIONAL TEST RESULTS ATTACHED
Auger Sample — A Consolidation Test = C Vane Sheer -V
Bag Sample ~ B Dirsct Shear — DS
Core Sample—C Gradation Analysis - G
Drive Ssmpls = D Molsture Density {Compaction) ~ MD
Hand Orive = H Pocket Panstrometer — P
Ramolded Sample ~ R R — Valus Test = R
Standsrd Split Barrel - S Swell - Consolidation Test = SC

Thin Wall Tubs Sampls =T Triaxisl Test =T

e

g
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" = ATTERBERG _— g
gl gl 2|y 583 Mk
g E = : s |5 LIMITS ZRE E- zlug | 2, SOIL DESCRIFTION
~ [} 7] (4 — a—
2| = 2| GlEE |8 ZEZ cil88lEp (USCS)
=| B |Z|zE|Ez|) S| |6E|33 |88
3 5 w ool To w2 {LL|PL]| M S3L|P clfan | <~
BHOS 20~21 D - - - - - - - - - - - Lt. brn damp fine-med sand with silt(SP-SM)
BHOS |  25-26 | D {123.0] 0.8 |- (- |- - - - ~ - - Lt. brn damp fine-med sand with siit(Sp-sMm)
BHOS | 30-31 | D - - - 4= i= - - - - - = Lt. brn damp fine-mad. sand-with—£ilt{EP~5M4)
BHOS | 35-36 [ D [117.0f 4.7 [~ |- |- - - -~ | -] - |- |ut. brn damp fine-med sand with silt(SP-SM)
NOTE Y — SAMPLE TYPE NOTE 2 — ADDITIONAL TEST RESULTS ATTACHED
Auger Sample — A Consolidation Test - C Vans Shear - V
Bag Sampls — B Direct Shear — OS
Core Sample —-C Gradation Analysis — G
Drive Sample —~ D Molsturs Density (Compaction) — MD
Hand Drive -~ H Pocket Penstromster — P
Remolded Ssmple ~ R R - Valus Test — R
Stndard Spiit Barrsl ~ § Swall — Consolidstion Test - SC

Thin Wall Tube Ssmple ~ T Triexie! Test - T




DATE

APPROVED BY

DATE

CHECKED BY

DATE

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

DRAWN BY

GRAVEL SAND .
Coarse | Fine oarsel Medium |  Fine FINES (Silt or Clay)
U.S. STANDARD SIEVE NUMBERS HYDROMETER
3 11/2°3/4" 3/8" 4 10 20 40 60 100 200
100 } "
%0 \‘l\
= N
T N
9 80 \
§ 70 \
& s {
o i \\
2 * N
w40 g
’-—
5 LN
3]
x o2
Q.
10
o !
50 10 6 1 05 0.1 0.05 0.01 0.005 0.001 0.0005
GRAIN SIZE IN MILLIMETERS
PLASTICITY CHART
60 I
\Z
w )
CH /
j o |
Z /
E 30
Q
% CL 1 o /
S 7
5 20 /
s MH & OH
10
I , 4
i 7/ 145G ML & OL
o ML |
0 10 20 a0 40 50 60 70 80 90 100
LIQUID LIMIT
SYMBOL SORING SAMPLE DEPTH MNATURAL | LIOUID | - PLASTIC PLASTICITY SOAL
NUMSER NOMBER EET) WIC %) LT (8.8 WNOEX TYPrE
¢ GT-1 2 0-11.9 7.3 45 21 24 . |Lt. brown clayey med. and (s
PROJECT NO.:
o= The Earth Fechnology
smw Corporation 87-853
UNIFIED SOIL CLASSIFICATION
B-1
786 FIGURE




DATE

APPROVED BY

DATE

CHECKED B8Y

DATE

DRAWN BY

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL. CLASSIFICATION SYSTEM

GRAVEL SAND .
Come 1 Eine Komnd Mediom T Fine FINES (Silt or Clay}
U.S. STANDARD SIEVE NUMBERS HYDROMETER
3" 1 1/2°3/4" 3/ 4 10 20 40 60 100 200
10041 ) g 28y {
20 =
- \‘K
‘ID 80
. N\
5 ¥
pt N
w 50 ‘\
Z
= i M
€ 40 » ]
o \F'
5 30
o
& 20
= |
10
o l :
B0 10 5 1 0.6 0.1 0.06 0.01 0.005 0.001 0.00085
GRAIN SIZE IN MILLIMETERS
PLASTICITY CHART
60
50 0
CH /
5 ao //
a)
< /
E 30
e
5 cL
3 . -
/ MH & OH
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