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1.0

INTRODUCTION

Volume 4 of the Post-Construction Report contains the results of the
remedial construction activities associated with the construction of
the interim cap at the Niagara Falls Storage Site (NFSS) during June
through November 1985. The functional objectives of the intefim cap
are to exclude surface water from the contained waste and to provide
a barrier to radiation and radon emanation. The interim cap design
consists of a surficial layer covering a low permeability clay blan-
ket. The surficial layer, which consists of 1 foot of soil fill and
6 inches of topsoil, acts as a protective cover for the clay blanket.
The clay blanket consists of 3 feet of compacted clay soil. Details
of the functional and design concept of the interim cap are contained
in the "Design Report for the Waste Containment Facility at the
Niagara Falls Storage Site," (Reference 1).

The work performed for the interim cap during 1985 included rework of
the northern section of the clay, clay cap placement in the southern
section, and placement of the soil fill and topsoil layers in select

areds.

Listed below are the entities involved with the construction of the

interim cap.

Department of Energy: Owner.

Bechtel National, Inc.: Project Management Contractor: Interim cap

design, construction inspection and management.

Sevenson Containment Corp.: Construction of interim cap.

Parratt-Wolff, Inc.: Laboratory and in-place testing of clay mate-

rial.
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Eberline, Inc.: On-site radiological survey and radiological safety

for all site personnel.

In addition to the results of the construction activities, this
volume of the Post-Construction Report also contains the results of
a laboratory and field testing program of the clay material. The
testing program included grain size analyses, Atterberg 1imits, and
both field and laboratory permeability testing.
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2.0

BACKGROUND

The construction of the interim cap is a part of the overall waste
containment system for the low-level radioactive wastes stored at
the NFSS. This waste containment system in general consists of a
compacted clay cutoff wall keyed into an underlying natural clay
layer, a compacted clay dike, and the interim cap. The cutoff walls
and dikes were constructed in 1982 and 1983, and initial work on the
interim cap was started in 1984. Details of the earlier work are
contained in Volumes 1, 2, and 3 of the Post-Construction Report.

The dikes and cutoff walls were designed to provide an effective
barrier against migration of ground water into the containment

area, and to prevent ground water from migrating from the enclosed
area. The major function of the interim cap is to exclude surface
water from entering the contained wastes. The cap was designed to
be a low permeability layer extending beyond the limits of the dike.
A typical section of the cap is shown as Fiqgure 4-1. The design
permeability of the dike js 1 x 10'7 cm/sec (Reference 1).
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3.0

AVAILABLE INFORMATION

The details regarding the design of the interim cap are contained
in the "Design Report for the Waste Containment Facility at the
Niagara Falls Storage Site," by Bechtel National, Inc. (Reference
1). A description of the previous years' construction activities
associated with the cutoff walls, dikes and interim cap are con-
tained in Volumes 1, 2, and 3 of the Post-Construction Report.
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4.0

CONSTRUCTION ACTIVITIES

The construction activities on the containment system in 1985 con-
sisted of rework and completion of the northern section and initial
construction of the southern section of the interim cap. The divi-
sion between the northern and southern section is at about S 1150,
as shown on Figure 4-2. All work on the interim cap during 1985
was performed by Sevenson Containment Corporation, under the con-
tinuous technical direction of Bechtel National, Inc. The work was
also monitored on a periodic basis by a geotechnical engineer from
Bechtel.

The work performed on the northern portion of the clay cap consisted
of reworking the top of the clay placed the previous year, placing
the 1 foot of soil material, and placement of the topsoil. The re-
work of the clay material was necessary due to the minor gully ero-
sion that occurred during the winter and early spring. Over the
entire northern section the upper 6 to 8 inches of clay were scari-
fied and recompacted to the specification requirements. The tech-
nical requirements for the placement of the clay, soil, and topsoil
are contained in Technical Specification for Earthwork Construction
Specification Na. 14501-115-37-C-01. The specification is included
as Appendix A. Additional clay was also placed and compacted on the
east and north slopes to decrease the existing slope angles. The
work on the north end of the containment area was accomplished after
the two retention ponds (Pond Nos. 1 and 2) were removed.

After all the clay cap work was completed, the 1-foot-thick soil
layer was placed and compacted in two 6-inch 1ifts. The material
was placed and compacted in accordance with Specification No. 14501-
115-37-C-01. The requirements for the soil material are discussed
in Section 5.0. Once the soil layer was completed the topsoil mate-

rial had started to be placed. However, due to poor weather conditions
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and the onset of winter, the topsoil was not compacted and could not
be seeded. The material requirements for the topsoil are discussed
in Section 5.0.

The placement of the clay cap on the southern sections was started
in September 1985, after the compaction of the underlying contami-
nated material was completed. The work in the southern section was
divided into the four phases shown on Figure 4-2. The initial clay
material in Phase I area was pushed into place from the northern end
and keyed into the existing clay cap material. The clay soil was
delijvered to the site by dump truck from a local borrow area, spreéd
in 8-inch 1ifts and then compacted using a sheepsfoot drum roller.
At the end of the day, the surface was rolled with a steel drum
roller if rain was expected. If the surface was rolled, it would
then be scarified prior to placing additional clay material. The
work in Phase I was continued until the full 3 feet of clay was
placed and compacted.

Upon completion of Phase I clay cap, work was started on Phases II,
III, and IV. At the time work was stopped for the winter, the clay
cap was only partially completed in Phases II, III, and IV. The
depth of clay placed in Phases II and III varied from 2 to 3 feet,
while the depth of clay in Phase IV averaged about 1 foot. In addi-
tion to the placement of the clay cap, the 1-foot soil cover was
placed in the Phase I area. No placement of topsoil was accomplished
in any part of the southern section of the waste containment area.
However, it is important to note that for the first time all con-
taminated material was covered by at least 1 foot of clay. Al1l

soil work was stopped on November 2, 1985. Heavy rains after
November 2 made it impossible for the contractor to remove mate-
rial from the borrow area, and then subfreezing temperatures later
in the month precluded any additional soil work.
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5.0

5.1

INTERIM CAP _MATERIAL

The interim cap at NFSS consisted of three layers, the 3 feet of
clay, the 1 foot of soil, and the 6 inches of topsoil. The mate-
rial requirements are contained in Specification 14501-115-37-C-01
(Appendix A) and summarized below. |

CLAY

The material specification requirements for the clay material were as

follows:

0 The plasticity index shall be not less than 10 nor
more than 20

o The Tiquid 1imit shall be not less than 30 nor more
than 50

0 Gradation: 3/4-inch: 100 percent passing
No. 200 Sieve: 70 percent passing

These specification requirements were selected to achieve a material
which, when compacted, would have a permeability of less than 1 x 10_7
cm/sec. In addition, a material with a low plasticity was selected to
minimize the shrink/swell potential due to any moisture content fluc-
tuation of the clay soil. To further reduce the potential for shrink/
swell, and to obtain the required low permeability, a compaction re-
quirement of 95 percent of modified Proctor maximum density (ASTM D
1557) was specified. A moisture criterion of 1 to 3 percent above
optimum moisture was also established. A1l clay was placed in max-

jmum 1ifts of 8 inches.
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5.2

The clay material that was used for the cap was taken from a local
off-site borrow area. The location of the borrow area is shown on
Figure 4-3. The borrow area was being excavated for use as a walleye
fish hatchery. The material after excavation was transported to the

site by truck.

The clay material is a dark brown silty clay soil. The soil is very
typical for this region for the upper unconsolidated deposits identi-
fied as the brown clay unit. The properties and geologic history of
this brown clay unit are described in the Geologic Report, Niagara
Falls Storage Site, Lewiston, New York (Reference 2). The material
used in the construction of the clay cap is from the same unit as

the soil used for the construction of both the cutoff walls and
dikes. The clay material was tested during the construction period
to verify compliance with the technical specification. The test re-
sults are discussed in Section 6 of this report. If any appreciable
amounts of sand, gravel, or deleterious matter were found in the clay
material, that material was removed and stock piled at the borrow

areas.

SOIL MATERIAL

The material specification requirements for the soil material were

as follows:
0 A pH between 5.5 and 7.6
0 Maximum size 2 inch
o A plasticity index less than 15

The soil material was taken from the same borrow area as the clay
and was generally found closer to the surface. The physical properties
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5.3

were similar to the clay except that there were 1arger-percentages

of coarser material.

The compaction requirement for the soil Tayer was 85 percent of the
modified Proctor (ASTM D 1557) maximum dry density. A moisture con-
tent of plus or minus 2 percent of optimum moisture was established
for the placement of the soil. The required 12 inches of compacted
soil was placed in two equal lifts.

TOPSOIL

The material specifications for the topsoil were as follows:
0 A pH between 5.5 and 7.6
o Organic content between 2 and 20

0 Maximum particle size 2 inch
No. 200 sieve: 80 to 20 percent passing

The topsoil was taken from on-site stock piles. The stock piles were
established when the area to the north of the containment system was
cleared for the installation of three holding ponds.

The compaction requirement for the topscil was 85 percent of the
modified Proctor (ASTM D 1557) maximum dry density. A moisture con-
tent of plus or minus 2 percent of optimum moisture was established
for the placement of the topsoil. The required 6 inches is placed
in one 1ift. As previously noted in Section 4.0, the topsoil place-
ment had just started prior to the stop of work in November 1985 due
to rainy weather.
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6.0

6.1

6.2

QUALITY CONTROL

GENERAL

Laboratory and field testing of the cap materials were performed to
verify that the material met the specification soil classification
requirements, and that the required degree of compaction was being
obtained. In addition, field density tests were conducted on the
clay material placed during 1984 to determine if there were any
detrimental effects on the surface from being exposed during the
winter. A1l laboratory and field density testing was conducted by
Parratt-Wolff, Inc.

COMPACTION CONTROL

The first area worked during 1985 was the northern sectijon of the con-
tainment area. In this area, the previously placed clay was scarified
and recompacted to the specification requirements. The material was
compacted to 95 percent of the maximum density that was originally
determined for the material in 1984 (Appendix 3-B, Volume 3). Two
additional Proctor curves were developed to verify the 1984 test re-
sults. The average maximum density and optimum moisture for the four
tests conducted in 1984 was 125.1 pounds per cubic foot, and 12.2 per-
cent, respectively. The average for the two new tests was 127.3
pounds per cubic foot, and 11.0 percent. The two new Proctor curves
are contained in Appendix B. The field density tests conducted on the
recompacted clay (Test Nos. 52 through 63) are contained in Appendix C.
A1l field density tests were conducted using the sand cone method in
accordance with ASTM D 1556, except that the moisture content of the
test sample was determined using the "Speedy Moisture Meter." A1l
tests prior to No. 52 were conducted outside the containment area on

other site work.
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Once the in-place dry density was calculated from the sand cone test
and moisture reading results, it was then compared to the maximum
density determined from the Proctor test to determine the percent
compaction. In order for a test area to be accepted, the in-place

dry density had to equal or exceed 95 percent of the max imum density.
Those areas that failed to obtain 95 percent were rejected. Any area
that was rejected was either recompacted by additional passes of the
roller or reworked and then recompacted. All areas that had failing
tests were retested until a passing test was achieved. One exception
is Test No. 57. The retest, Test No. 57A, was miscalculated at the
time of the test and had been indicated to be a passing test. A later
review of the field data by Parratt-Wolff, Inc. identified the mistake
and indicated that the retest fell below the required 95 percent of
maximum density. At the time the mistake was realized, the 1-foot
soil layer had been placed and compacted. A review of the problem

was made at that time, and based on the fact that all surrounding
tests (six tests within 100-foot radjus) had passed and that the area
did receive further compaction during placement of the soil layer, no
additional corrective action was taken.

It should also be noted that on September 23, 1985, due to the unavail-
ability of the Parratt-Wolff, Inc. field technician, Sevenson contracted
Empire Soils Investigations, Inc. to perform the field density testing
for that day. These test results are also contained in Appendix C.

The testing by Empire was performed using a nuclear gauge in accordance
with ASTM D 2922. Two tests with the nuclear gauge were performed:
'adjacent to previous sand cone tests for correlation purposes. The
results indicated very good correlation between the sand cone and

nuclear gauge.

After the northern section clay material was recompacted and accepted,
the 1 foot of soil cover was placed in two 6-inch 1ifts. The in-place
density of soil material was controlled using the sand cone test. Test
Nos. 64 through 74 and Test No. 78 were performed on the soil material.
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Three Proctor tests were conducted on the soil material prior to the
start of placement. The average maximum density was 121 pounds per
cubic foot with an optimum average moisture content of 11.1 percent.
The average percent compaction of the 12 tests was 91 percent. All
tests exceeded the 85 percent compaction requiremeht. A1l Proctor
test results are contained in Appendix B and the field density tests
- are contained in Appendix C.

The placement of the clay material on the southern section was started
on September 28, 1985 in the Phase I area. Prior to start of place-
ment, a composite sample of soil was taken from three areas of the
borrow site and was used to determine the maximum density and optimum
moisture of the clay. The test results, which are contained in Ap-
pendix B, indicated a maximum density of 118.9 pounds per cubic foot
and an optimum moisture content of 12.6 percent. The field density
tests for the Phase I area are Test Nos. 75, 76, 77, 79 through 93,
95, 97, and 98. These results are contained in Appendix C. The
average percent compaction of the clay material in the Phase [ area
was 97.2 percent of maximum density.

After completing the placement of the clay in the Phase [ area, the
soil material was placed and compacted. Three field density tests,
Nos 94, 96, and 100 were conducted on the soil material. The Proctor
tests that were used to determine the percent compaction were the same
Proctors used for the northern section. The percent compaction of all
three tests exceeded the required 85 percent of the maximum density.

The placement of clay material on Phase Il was started on October 14;
1985. Prior to the start of clay placement, a second Proctor test
was conducted on material from the borrow area. The test results,
which are included in Appendix B, indicated a maximum density of
120.0 pounds per cubic foot and an optimum moisture content of 12.3
percent. A series of 14 field density tests were conducted on Phase
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6.3

II (Test Nos. 106 through 110, 115, 116, 117, 121, 122, 124, 131,
132, and 133). The average percent compaction of the clay material
in Phase II was 96.7 percent of maximum density.

The clay placement in Phases III and IV was started on October 29,
1985. Prior to stopping work about 2 feet of clay was placed in
Phase III and about 1 foot in Phase IV. A total of seven field
density tests were conducted during the placement (Test Nos. 124
through 128, 130 and 134). The Proctor test used to determine the
percent compaction was the same as that used for Phase II. The
average percent compaction was 96.6 percent of maximum density.

Clay placement was also performed along the northern and eastern
boundary of the northern section of the clay cap. This work was con-
ducted to flatten the slopes of the clay cap. The work at the northern
end was performed after ponds 1 and 2 were removed. The compaction of
the additional clay on both slopes was tested with the sand cone ap-
paratus. Tests conducted on the east slope were Test Nos. 101, 102,
111, 113, 114, 118, and 119, and tests on the north slope were Test
Nos. 103, 104, 105, 112, 120, and 123. The 13 tests had an average
percent compaction of 96.3 percent of maximum density.

MOISTURE CONTROL

The moisture of the clay material was monitored on a daily basis to
verify compliance with the technical specification. The specifica-
tion required the moisture content of the clay material to be 1 to

3 percent above the optimum moisture content. The moisture levels
were checked using the speedy moisture meter. When the test re-
sults indicated that the moisture content was outside the required
range, corrective actions were taken. Problems with moisture content
during construction were typically due to the moisture content being

high.
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6.4

6.5

Moisture contents were also determined for each field density test.
These moisture levels are indicated on the compaction control re-
ports contained in Appendix C. A summary of the optimum moisture
and measured moisture levels for the clay cap are shown in Table 4-1.
As indicated in Table 4-1, the moisture levels in several cases ex-
ceeded the allowable range on the wet side. The higher moisture
contents were allowed when the percent compaction exceeded the min-

imum requirements.

CLASSIFICATION TESTING

The required classification properties of the clay material were
stated in Section 5.0 and contained in Appendix A. To verify that
the soil met these requirements, classification tests (grain size
distribution and Atterberg limits) were run on each compaction test
sample. The test results and specification limits are shown on
Figure 4-4. As indicated on Figure 4-4, the test results were
within specification limits except for a small percentage of mate-
rial in the clay soil greater than 3/4 of an inch. A1l test samples
can be classified as a CL (lean clay) material in accordance with
the Unified Soil Classification System.

STEP DENSITY TEST

A single step density test was conducted in September 1985 on the
clay cap material placed during the 1984 construction season. The
step density test was performed to determine if fhere was any detri-
mental effect on the clay cap due to the winter exposure. The con-
cern was related to the fact that the clay material was left exposed
during the winter without the 18 inches of soil and topsoil cover
that is required as part of the short-term cover. The 18 inches
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of cover was not placed during the 1984 construction season due

to time and weather constraints.

The step density test was conducted by performing a series of in-
place density tests at a given location. The tests were conducted
at depths of 0, 6, 12, and 18 inches below the surface of the clay
cap. A1l in-place density tests were made using a sand cone device
'and performed in accordance with ASTM D 1556. The results of the
four tests are shown in Table 4-2. The step density test was con-
ducted prior to the scarification and recompaction of the upper 8

inches of clay.

Classification tests (gradation and Atterberg limits) were also run
on material collected at each depth. The classification test re-
sults, which are also summarized in Table 4-2, indicated the mate-
rial to be very consistent at all depths.

As indicated from the density test results, there is virtually no
difference in the in-place dry density with depth. It is assumed
that any adverse effects due to winter exposure would have shown

up in the form of reduced density readings in the uppermost sample,
or possibly in the top two samples. This did not happen.
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7.0

7.1

7.2

PERMEABILITY TESTING

BACKGROUND

The design and specification for the construction of the clay cap was
based on achieving an in-place permeability equal to or less than 1 x
10'7 cm/sec. During 1984, undfsturbed samples were taken from the
dikes and cutoff walls for laboratory permeability testing. Testing
was also performed on laboratory compacted samples of the clay cap
material placed during 1984 (see Section 6.5, Volume 3). The results
of this previous testing indicated permeabilities of less than 1 x
10_7 cm/sec. The average of the undisturbed samples was 2.80 x 10~
cm/sec and the average for the laboratory compacted samples was 1.35 x
10_8 cm/sec. The laboratory compacted samples were compacted to 95
percent of maximum density.

8

During 1985, additional laboratory testing was performed on compacted
samples of the clay material used for the clay cap. In addition to
the Taboratory testing, field permeability testing was conducted. The
field tests were conducted in response to comments by the I11inois
Geological Survey, the disinterested reviewer of the NFSS waste
containment design, regarding possible variability in the measured
permeability from laboratory tests to actual field conditions.

LABORATORY COMPACTED SAMPLE TESTING

Permeability tests were conducted on two compacted samples of the clay
cap material. The first sample was compacted to 95.5 percent of
maximum density at a moisture content of 1.5 percent over optimum
moisture. The second sample was compacted to 89.7 percent of maximum
density at a moisture content of 1.5 percent over optimum moisture.
The modified Proctor maximum density for the clay sample was 122.1

pounds per cubicrzarﬁzat an optimum moisture content of 10.7 percent.
A4
¥
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7.3

7.3.1

7.3.2

A1l testing was performed in a flexible wall permeameter using the
procedure described in Reference 3. The testing was performed at
Syracuse University under contract to Parratt-Wolff, Inc.

The test results indicated the sample compacted to 95.5 percent of
maximum density, had a permeability of 6.0 x 10_8 cm/sec, and the
sample compacted to 89.7 percent of maximum density, had a
permeability of 1.6 x 1077 cm/sec.

FIELD PERMEABILITY TESTING

Genera]l

Two field permeability tests were conducted during 1985 on the
compacted clay cap. One test was performed on the northern portion of
the clay cap that had been exposed to the weather during the winter
season. The second test was performed on the southern section in the
Phase II area. The second test was conducted approximately one month
after the material had been placed. The field tests were performed
using a double-ring infiltrometer apparatus with a covered inner ring
and an open outer ring. A description of the test equipment is given

below.

A11 field permeability testing was performed in conjunction with
Professor D. E. Daniel of the University of Texas in Austin. Dr.
Daniel was retained as a consultant to supervise and provide technical
guidance for the testing. Dr. Daniel also provided the equipment
required to perform the test.

Test Equipment

The test equipment consists of two rings. The inner ring has a
diameter of 5 feet while the outer ring, has a diameter of 7 feet.
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7.3.3

Both rings were seated in circular slots cut approximately 4 inches
into the clay surface and sealed with a cement and bentonite mortar.
Each ring was connected to graduated cylinders to measure the inflow
into the rings. A schematic drawing of the test equipment is shown on

Figure 4-5.

The test is simply based on measuring the water inflow rate into the
clay from inside the ring of known area. The test can be performed
either as a single ring test or as a double ring test. As a single
ring test, the inside ring was open to flow from the outer ring so the
effective area was equal to the area enclosed by the outer ring. As a
double ring test, the inner ring is completely isolated from the outer
ring. Independeht water levels and inflow into each ring are
maintained. The calculated permeability is determined only from the
inflow measurement into the inner ring. The outer ring serves two
major purposes during this test. First, by keeping the area outside
the inner ring saturated the flow from the inner ring remains
basically one-dimensional (downward), and lateral spreading of the
flow becomes insignificant. The test resuits can then be analyzed
with only minor error by assuming one-dimensional flow. The second
function of the outer ring is to insulate the inner ring, which
eliminates problems with temperature fluctuations and evaporation.

Test Results

Once the test equipment is set up, the determination of the
permeability is made by measuring the quantity of inflow into the ring
or rings .over a specific time period. Both tests were conducted until
a near steady-state condition or saturation equilibrium had been
obtained. The calculated permeability from the first test was 7.0 x
107/
detailed procedure for calculating the permeability is contained in

cm/sec, and from the second test was 1.0 x 10'7 cm/sec. A

Appendix 4-D.
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7.4

7.5

DISCUSSION OF RESULTS

The permeability of the laboratory compacted samples is within the
same order of magnitude as the laboratory tests performed the prior
year. It is important to note that the clay material was from two
different borrow areas and the testing was performed by two different

testing agencies.

The field test results indicated permeabilities generally one order of
magnitude higher than the laboratory tests. The higher permeabilities
in the field tests are generally a reflection of the larger area used
for the field tests in which minor imperfections may exist in the clay
cap that were eliminated from the laboratory compacted samples. These
imperfections could include the presence of clay clods, variation in
soil fabric and structure using different compaction procedures or the
presence of minor cracks or joints in the clay cap. The slightly
higher field permeability measured for the clay placed the prior year
may be an indication of the effect of the winter exposure on the clay
structure. However, differences between calculated permeabilities
within the same order of magnitude, as was the case here, can
generally be considered insignificant.

CONCLUSION

A1l laboratory tests indicated that the permeability of the clay
compacted to 95 percent of maximum density was less than 1 x 10'7
cm/sec. The field tests resulted in measured permeabilities within an
order of magnitude of 1 x 10_7 cm/sec. Therefore, it can be stated

that the in-place permeability of the clay cap, dikes and cutoff walls
is within one order of magnitude of 1 x 10'7 cm/sec, which was assumed

as the design value.
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8.0

INSPECTION OF INTERIM CAP

The inspection requirements for the completed interim cap are dis-
cussed in detail in the Closure/Post Closure Plan for the Interim
Waste Containment Facility at the Niagara Falls Storage Site (Ref-
erence 4). Included in the inspections will be visual checks for
surface erosion, shrinkage cracks, animal burrows, and deep-rooted
vegetation. In addition, the top of the containment will be checked
visually and by survey for depressions and subsidence. The inspec-
tions will be performed each fall and each spring. If any damage.
or deterioration is found, the interim cap will be reworked and

recompacted as necessary.
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9.0 SUMMARY

The continued construction of the interim cap was conducted between
September and November 1985 by Sevenson Containment Corporation
under the technical direction of Bechtel National, Inc. All work
was performed in general compliance with the appropriate specifi-
cation and design drawings. Field density tests indicated that

the clay material and soil cover was compacted to or above the min-
imum specification requirements. Laboratory and field testing in-
dicated that compacted clay material generally met the specification
requirements, and had an in-place permeability within one order of

7

magnitude of 1 x 10°' cm/sec.
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AREA

Phase I

Phase II

Phases III & IV

North Slope

East Slope

TABLE 4-1

MOISTURE TEST RESULTS
FIELD DENSITY TESTS

CLAY CAP
OPTIMUM RANGE
MOISTURE SPEC. ACTUAL AVERAGE
12.6 13.6-15.6 12.1-16.1 14.5
12.6 13.6-15.6  (One Test)  18.2
12.3 13.3-15.3  13.9-17.8 15.7
12.3 13.3-15.3  13.3-16.3 15.0
12.6 13.6-15.6 17.4-17.7 17.6
12.3 13.3-15.3  13.5-17.7 16.2
12.6 13.6-15.6  15.5-15.9 15.7

12.3 13.3-15.3  16.3-19.1 17.4



TABLE 4-2

STEP DENSITY TEST RESULTS

IN-PLACE DENSITY
IN-PLACE WATER IN-PLACE
ELEVATION WET DENSITY  CONTENT  DRY DENSITY:
STEP NO. (FEET-MSL) (PCF) (%) " (PCF)
1 342.8 122.8 9.7 112.0
2 342.3 121.1 8.9 111.2
3 341.8 124.8 11.1 112.4
4 341.2 127.7 11.7 114.3
CLASSIFICATION TEST RESULTS
SIEVE ANALYSIS
SIEVE SIZE - PERCENT PASSING
STEP NO. 1-1/2"  3/4" 44 48 #16  #50  #100  #200
1 - 100 97.6  96.0 94.2  90.0 87.7  82.7
2 100 99.0 95.1  93.3 91.5 88.2 84.9  79.9
3 - 100 95.1  93.7 92.5 91.5 87.5  82.5
4 — 100 98.0 9.7 95.5 93.1 90.8  86.3
ATTERBERG LIMITS
STEP NO. PL LL PI
1 16 21 5
2 13 23 10
3 14 21 10
4 16 24 8
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Specification
14501-15-37-C-01

TECHNICAL SPECIFICATION
FOR
EARTHWORK

1.0 GENERAL

This technical specification establishes the quality of
workmanship reguired and defines how guality is measured for

earthwork.

2.0 ARBREVIATIONS

The abbreviations listed below, where used in this ,
specification, shall have the following meanings:

ASTM American Society for Testing and Materials
NYDOT New York Department of Transportation Standard

Specifications, Construction and Materials

3.0 QUALITY STANDARDS

@

The Subcontractor shall control the quality of items and
services to meet the reguirements of this specification,
applicable codes and standards, and other Subcontract
Documents. Unless otherwise specified or shown, the following
codes and standards of the latest issue at the time of
Subcontract Bid shall apply to the extent indicated herein:

ASTM D 1556 Standard Test Method for Density of Soil
in Place by the Sand-Cone Method

ASTH D 1557 Standard Test Methods for
Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 10-1b.
Rammer and 18-in. Drop

4931B:206B 3
03/12/85
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ASTM D 2216 Standard Test Method for Laboratory
Determination of Water (Moisture)
Content of Soil, Rock, and
Soil-Aggregate Mixtures

NYDOT Section 610 Turf Establishment

NYDOT Section 612 sodding and Placing Erosion Control
Materials

NYDOT Section 713 Landscape Development Materials

SUBMITTALS

Engineering documentation requirements are summarized on Form
14501-DR, and are augmented by detailed regquirements listed
herein. Bechtel will determine if documentation is complete as
submitted by the Subcontractor, and reserves the right to
disapprove any materials, schedules, methods, egquipment, plans,
drawings, or other submittals that do not meet the Subcontract

reguirements.

MATERIALS

5.1 FILL MATERIAL

§.1.1 Fill material for earthwork construction shall be
from off-site borrow source(s) approved by
Bechtel. Subcontractor shall evaluate the area
surrounding the borrow source(s) to ensure that the
source is not in an area subject to disposal of
hazardous waste materials. Borrow source areas
shall be free of debris and disposed materials.
Borrow source areas having evidence of being a
disposal site or being adjacent to a disposal site

shall not be approved. Designation and approval of

4931R:2068B 4
02/12/85
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an area for obtaining fill material does not
indicate that all material within the area 1is
suitable. Only suitable material, as determined by
Bechtel, from approved borrow sources shall_be usea.

All fill material shall be free from brush, roots,
ice, frozen soil, refuse, and other deleterious

materials.

Clay fill material shall be free of organic

material and gravel or rocks, and shall meet the

following requirements:

o The plasticity index shall be not less than 10
nor more than 20.

o The liquid limit shall be not less than 30 nor
more than 50.

0 The permeability shall not be greater than
10" Tem/sec.

o Gradation:
Minimum Percent Passing

Sieve Size by Weight
3/4-inch 100
No. 200 mesh 70

Soil material shall meet the following reguirements:

o The pE of the material shall be between 5.5 and
7.6

o The maximum size rock shall be no larger than 2

inch size.
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0 The plasticity index shall be less than 15.

Soil material shall be a well-graded material and
shall be free from deleterious substances such as
expansive clay, rubbish, and perishable or
uncompactable material.

Tests to verify clay fill and soil material
requirements will be performed by Bechtel when

deemed necessary.

Topsoil shall meet the following requirements:

e

o The pH of the material shall be between 5.5 and
7.6.

o The organic content shall be not less than 2%

nor more than 20%.

o Gradation:
' Percent Passing

Sieve Size by Weight
2 inch 100

l inch 85 to 100
l1/4 inch 65 to 100
No. 200 mesh 20 to 80

Topsoil shall be free from refuse, any material
toxic to plant growth, subsoil, woody vegetation
and stumps, roots, brush, stones, clay lumps or
similar objects larger than two inches in greatest
dimensions. Sod and herbaceous growth such as
arass and weeds need not be removed but shall be
thoroughly broken up and mixed with the soil during
handling operations.



5.2

4931B:206B
03/12/85

5.1.10

5.1.11

Specification
14501-15-37-C-01

Subcontractor shall be responsible for adding lime
and fertilizer to the topsoil to support turf

establishment.

subcontractor shall submit samples of the topsoil
material to the New York State Agricultural
Department for analysis of contents. Results of
said analysis shall be submitted to Bechtel for
approval prior to use of materials. No topsoil
material shall be used which contains weed parts Or
seeds unacceptable to the New York State
Agricultural Department. Samples shall be obtained
from each borrow source for every 3500 cubic yvards.

Subcontractor shall submit the location of proposed
borrow sources to Bechtel and provide assistance to
Bechtel for obtaining representative samples of the

borrow area.

FERTILIZER, SEED, AND MULCH

5.2‘1

Fertilizer shall be a standard guality commercial
carrier of plant food elements and shall be in
accordance with NYDOT Section 713-03, Fertilizer,
Type No. 2. A delivery slip shall accompany the
shipment of fertilizer indicating the number of
bags and weight of each. The composition of the
fertilizer shall appear on each bag or the delivery
slip and shall be approved by Bechtel prior to use.
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Grass seed and seed mixture shall be as follows:

Percent by Weight of

Name Pure live seed

Kentucky Bluegrass 60
Perennial Ryegrass 20
Fine Fescue 20

The seed shipment shall be accompanied by a weight
slip and a certification by the supplier stating a
minimum of 95 percent germination and purity of
each kind of seed. The weight slips and supplier
certification shall be submitted to Bechtel for

approval prior to use.

Mulch and mulch anchoring materials shall be in
accordance with NYDOT Section 713-07, Jute Mesh and
NYDOT Section 713-09, Stakes for Pegging Sod and
Jute Mesh.

SEDIMENT BARRIERS AND EROSION CONTROL

5.4.1

Sediment barriers shall consist of either baled
hay, baled straw, or filter cloth. When baled hay
or baled straw is used, each bale shall consist of
no less than 5 cubic feet of material. When filter
cloth is used, it shall be made expressly for use
as a sediment barrier and shall be attached on the

upstream side of posts.

Jute mesh or other material approved by Bechtel
shall be used to control erosion. Jute mesh shall
be in accordance with NYDOT Section 713-07, Jute
Mesh and NYDOT Section 713-09, Stakes for Pegging
Sod and Jute Mesh.
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6.0 FIELD OPERATIONS

6.1

4931B:206B
03/12/85

GENERAL

6.1.1

Subcontractor shall submit, for Bechtel's review,
the proposed plans and methods for all earthwork
operations at least three weeks prior to
implementation. Submittals shall address proposed
borrow sources, fill operations for clay, soil
material, and topsoil, routing of haul trucks,
compaction methods, construction water control, and
sequence of operations.

Subcontractor shall, upon reguest, submit equipmeﬂt
information for all equipment, other than
incidentals, to be used in all earthwork
operations. Submittals shall address eguipment
specifications, make, model and proposed use.

Subcontractor shall perform surveys to establish
locations, elevations (line and grade), and Cross
sections for all work required in this
Subcontract. Line and grade for all locations
shall be established in accordance with the grid
coordinate system shown on the design drawings.

Existing observation wells, buildings, bench marks,
earth dikes, or utilities shall not be damaged.
Wells or utilities shall not be removed unless
their removal is indicated on the design drawings.
Any damage incurred on the above items shall be
repaired or replaced at the expense of the

Subcontractor.
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REMOVAL OF CRUSHED STONE

6.2.1

Crushed stone material on the outside of the dike
shall be removed within the limits shown on the
design drawings. Crushed stone removal shall not
exceed a depth into the clay dike of 0.2 foot.

In the event of over-excavation during renoval of
the crushed stone material, the over-excavated area
shall be restored within 0.2 foot of bottom of
existing crushed stone in the manner specified by
Bechtel and at the expense of the Subcontractor.

Crushed stone material shall be stockpiled at the’
crushed stone stockpile area.

REMOVAL OF CULVERTS

6.3.1

6.3.2

Culverts shall be removed at locations designated
on the design drawings.

Excavated material shall be placed on-site as
directed by Bechtel. The culverts and
appurtenances shall be disposed of at the stockpile

area for uncontaminated material.

The bank slopes and ditch grades shail be restored

and regradea to meet existing grades and lines.

In the event of over-excavation during the remnoval
of the culverts, the ovér—excavated area shall be
restored to the proper lines and grades in the
manner specified by Bechtel and at the expense of

the Subcontractor.

10
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STOCKPILES

Material to be stockpiled shall be placed where shown on
the design drawings. Stockpiled material shall be placed
to provide natural drainage and a stable embankment.
Stockpiled soils shall be compacted with a minimum of two
passes of a Caterpillar D-8 or similar method approved by
Bechtel. The maximum uncompacted lift thickness of soil
shall be 12 inches. Stockpiled crushed stone material

-need not be compacted.

4931B:206B
03/12/85

SEDIMENT BARRIERS

6.5.1 Sediment barriers shall be installed to minimize ’
the amount of sediment leaving the work area and
shall comply with State and Federal sedimentation

laws.

6.5.2 Filter cloth barriers shall be installed in
accordance with the manufacturer's written
recommendations and shall be anchored by methods
reviewed by Bechtel prior to use.

6.5.3 Baled hay or straw shall be laid end to end such
that no gap exists between bales and securely
fastened to the ground with at least two #4
reinforcing bars ber bale. Reinforcing bars shall
be a minimum of 2 1/2 feet long and shall be driven
into each bale until flush with the top of the
baled hay or straw.

11
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CONSTRUCTION WATER CONTROL

6.6.1

Subcontractor shall keep the construction area
dewatered during all fill activities. Runoff water
which accumulates in the Waste Containment Area
shall be pumped to the retention ponds or as

directed by Bechtel.

During construction the top surface of the fill
shall be sloped so that clean water flows away from

the contaminated waste.

Subcontractor shall ensure that contaminated waterg
from the Waste Containment Area does not flow into
or over uncontaminated areas. Areas which become
contaminated as a result of inadequate surface
drainage control shall be restored in the manner
directed by Bechtel and such restoration shall be
performed by and at the expense of the
Subcontractor.

EXCAVATION

6.7.1

Subcontractor shall provide drainage ditches around
the Interim Cap and shall excavate to lines and
grades shown on the design drawings.

All roots, stumps, rock, and foreign matter in the
excavation shall be removed. Unsuitable material
encountered shall be removed and disposed of as
directed by Bechtel.

12
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Excavation performed to the depths below the
elevations shown on the design drawings shall be
restored to the proper elevations by the
Subcontractor.

Unless otherwise directed by Bechtel, excavation
tolerances shall be plus or minus 0.1 foot.

SUBGRADE PREPARATION

The subgrade shall be scarified a minimum of 3 inches

prior to placing fill material on existing surfaces. The

scarified area shall be shaped to the lines and grades

shown on the design drawings and compacted in accordance

with this specification.

FILL - GENERAL REQUIREMENTS

6.9.1

Areas to be filled will be released to the
Subcontractor by Bechtel in satisfactory condition
and in accordance with the schedule stated in the
Subcontract. Contaminated material in the Waste
Containment Area will be graded, compacted, and
sealed (smooth rolled) by others prior to release.
Any required rework of these areas, as determined
by Bechtel, due to the Subcontractor's mistreatment
or delay shall be performed by and at the expense

of the Subcontractor.

Fill shall not be placed on snow, ice, or frozen

ground surfaces. Clay, soil material, and topsoil
shall not be placed when the temperature is 32°F or

below.

13
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6.9.3 Fill placement shall conform to the lines, grades,
sections, and elevations shown on the design
drawings. Grading tolerances shall be plus or

minus 0.1 foot.

6.9.4 Moisture content tests will be performed by Bechtel
on fill material in accordance with ASTM D 2216.
Tests will be taken as deemed necessary with a
minimum testing frequency of one test taken for
each 500 cubic yards of fill placed or at least one
tést performed each day fill is placed.

6.9.5 Field density tests will be performed, by Bechtel,
on fill material in accordance with ASTM D 1556.
Tests will be taken as deemed necessary with a
minimum testing frequency of one test taken for
each 500 cubic yards of fill placed.

6.9.6 All density and moisture testing performed by
Bechtel will be done without cost to the
. Subcontractor, provided that the Subcontractor
shall at its expense furnish labor, equipment, and
materials to assist Bechtel in preparing test '
areas, and obtaining samples for testing.

6.9.7 After placement but prior to compaction, fill
material determined by Bechtel to be outside the
moisture content limits stated herein, shall be
moisture conditioned in place to within the
specified moisture limits. Should Bechtel
determine that it is impractical to condition the

fill in place, it shall be removed and replaced

4531BR:206B 14
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with material meeting the moisture limits. Such
moisture conditioning or removal and replacement

shall be by and at the expense of the Subcontractor.

6.9.8 Material satisfactorily placed and spread shall be
compacted by rolling. Rolling shall be performed
systematically on all portions of each area being
compacted. Unless otherwise approved, all roller
trips shall be made in parallel paths. To ensure
complete coverage of the areas to be rolled, each
pass of the roller shall overlap the adjacent pass
by not less than 2 feet.

6.9.9 Subcontractor shall maintain compacted area and

ensure that rain damage does not occur.

6.9.10 The compacted surface shall be sealed by leaving
the top surface shaped and rolled to shed water at
the end of each day's activity. At the beginning
of each day's activity, the compacted surface shall
be scarified a minimum of 3 inches prior to

commencement of additional placement on this area.

6.9.11 Egquipment which has become contaminated, as
determined by Bechtel, shall be decontaminated by
others at facilities provided by Bechtel, prior to

its reuse on clean material.
6.10 PLACING CLAY FILL
6.10.1 clay fill material shall be placed in the areas

shown on the design drawings and shall have a loose

lift thickness not to exceed B8 inches. Clay fill

4931B:206R 15
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6.10.3

6.10.4

6.10.5
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shall be compacted to 95 percent of the maximum dry
density as determined in accordance with

ASTM D 1557.

Clay £fill material shall .be placed 1 percent to 3
percent wetter than the optimum moisture content as

determined in accordance with ASTM D 1557.

The first lift of clay fill material placed in
contact with contaminated material shall be spread
in a manner that prevents contamination of
équipment. Spreading of material shall be
accomplished by pushing fill ahead of the spreading
eguipment thereby keeping the equipment on clean -
£fill at all times. Alternate methods of fill
placement shall be submitted to Bechtel for
approval prior to use.

Clay fill material shall be placed and compacted in
a manner that minimizes cross contamination between
the clay fill and existing waste. Should the top
surface of the first lift of clay fill become
contaminated or the surface of any other lift of
clay become contaminated as determined by Bechtel,
the contaminated clay material shall be removed and
replaced as directed by Bechtel at the expense of

the Subcontractor.

Prior to Phase V, all exposed clay shall be
scarified to a depth of 6 inches. The exposed clay
surface shall then be recompacted.

16
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prior to placing soil material or topsoil in the
Phase V area and adjacent areas, a miscellaneous
clay layer shall be placed in accordance with Z
Section 6.11.4 to bring the clay to required grade

as indicated on the design drawings.

6.11 PLACING SOIL MATERIAL

6.11.1

Soil material shall be placed in the areas shown on
the design drawings, in two equal lifts, and shall

' be compacted to 85 percent of the maximum dry

6.11.2

6.11.3

6.11.4

density as determined in accordance with
ASTM D 1557.

Soil material shall be placed within plus or minus

2 percent of the optimum moisture content as
determined in accordance with ASTM D 1557.

The procedure for spreading and compacting the soil
material shall not produce displacement or other
disturbance to the clay layer on which the soil
material is placed.

Prior to the placement of the soil material,
depressions and other cavities in the layer on
which the soil material is to be placed that are
greater than 0.1 foot shall be filled and compacted
with the same material of the surrounding surface.

6.12 PLACING TOPSOIL

4931R:2068B
03/12/85

6.12.1

Topsoil shall be placed in the areas shown on the
design drawings and shall have a loose lift

17 Rev. 1
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6.12.3
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thickness not to exceed 8 inches. Topsoil shall be
compacted to 85 percent of the maximum dry density
as determined in accordance with ASTM D 1557.
Topsoil shall not be overcompacted significantly in
excess of 85 percent of the maximum dry densiﬁy.
The procedure for spreading and compacting the
topsoil shall not produce displacement or other
disturbance of the scil layer on which the topsoil

is placed.

Topsoil shall be placed within plus or minus 2
percent of the optimum moisture content as
determined in accordance with ASTM D 1557. .

Prior to the placement of topsoil, depressions and
other cavities in the layer on which topsoil is to
be placed that are greater than 0.1 foot shall be

filled and compacted with the same material of the

surrounding surface.

6.13 TURF ESTABLISHMENT

4931B:206B
03/12/85

6.13.1

Turf shall be established in all areas where
topsoil is placed. The topsoil shall be
conditioned, fertilized, seeded, and mulched in
accordance with NYDOT Section 610, Turf
Establishment. Turf shall be also established in
the drainage ditches around the Interim Cap, the
culvert removal areas, and along both shoulders of
Lutts Road within the limits shown on the design

drawings.,

18
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6.13.3

6.13.4
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Mulch materials shall be used to prevent erosion of
soil and loss of seed on areas having slopes less
than 30 percent. Placement of materials shall be
in accordance with NYDOT Section 612, Sodding and
Placing Erosion Control Materials.

Jute mesh shall be used to prevent erosion of areas
having slopes greater than 30 percent. Placement
of jute mesh shall be in accordance with NYDOT
Section 612, Sodding and Placing Erosion Control

Materials.

Prior to acceptance by Bechtel, Subcontractor shall
mow seeded areas to a height of three inches when
growth reaches an average height of six inches or
when growth tends to smother seedlings.

19
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a
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[20.0  pcE. 2
Q
OPTIMUM MOISTURE CONTENT x
2.3 % oo
PERFORMED IN ACCORDANCE WITH
ASTm D (557 oL
.
H XTI - C
12 1 L0
WATER CONTENT, % OF DRY WEIGHT
SAMPLE NO. | 2 3 &
MOLD + SAMPLE WT. 13.79 | 1241 [13.97 | (3.L8
MOLD WEIGHT Q47 | 947 | 947 | 9497
WET SAMPLE WT. 432 H.Hy 450 | 4.214
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1ON CO*" Job L-85042
I pam COMPIZE;,iL VAC;;I;\F?E‘L REPORT ob # 5
wolffinc MaER Report # 18
FISHER RD . £AST SYRACUSE.N.Y 13087 US DOE NESS Date
TELEPHONE AREA CODE 118/437-1429 .
TeSt Method Sar]d Cone
% Compaction Required __ qgy
h‘EST LOCATION ELEVATION MAX!MUM';IN—PLACEWATER IN-PLACE (PERCENT
NO. c LAB IWET CONTENT| DRY COMPACTION
DENSITY |DENSITY DENSITY :
DATE_ g
) 9/4/85 , !
52U S 780 E 240 331 128.4 : 122.3 11.8 109. 4 85.2 F
9/5/85 |
52UA | Retest S 780 331 12604 | 133.6 13.0 118.2 92.1 F
E 245 "
52UB | Retest S 790 332 128.4 135.2 11.6 121.1 94.3 F
E 250 .
52UC | Retest S 786 332 128. 4 134.8 10.6 121.9 4.9 A
E 260
!
i i
| i
I .
! i
i
-
!
_
!
o
|
|
i
|
i ?
COMMENTS: A=Approved; F=Failinug: P=Passing; W=Waived
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of D

ry Weight

Density Standard Count
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' COMPACTION CONTROL REFURT Job § _L-85042
u uJOlf"ﬁnc BECHTEL NATIONAL, INC. Report # 17
FISHER RO EAST STRACUSE. N Y 13087 US DOE NFSS Date
TELEPHOME AREA COOE 115/437 1429
Test Method Sand Cone
UNCONTAMINATED % Compaction Required 95%
TEST LOCATION ELEVATION{MAXIMUM IN-PLACE/WATER IN-PLACE |[PERCENT
NO. & LAB WET ICONTENT| DRY COMPACTION
DATE DENSITY [DENSITY DENSITY
9/11/85
53U _|S 1093 E 320 337 128.4 133.4 12.1 119.0 92.7 F
9/12/85
53UA[Retest S 1095
E 310 337 128.4 135.2 10.4 122.5 95.4 P
9/13/85
54y |S 1050 E 186 343 126.0 125.9 8.4 116.1 §2.2 F
Sh4yAlRetest S 1030 343 126.0 125.2 10.1 117.3 93.1 F
E 206
55y [S 1050 E i1k 335 121.0 133.2 12.2 118.7 98.1 P
['
|
l
!
COMMENTS: A=Approved; P=Passing: F=Failed; W=Waived
Jotes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count
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COMPACTION CONTROL RE-P‘ORT Job # L-85042
u U.JOI‘Fﬂnc Bechtel National, Inc. . Report # 22
FISHER RO (AST SYRACUSE.N Y 13087 US DOE NFSS Date
TELEPHOME AREA COOE J18/437 1429
Test Method Sand Cone
% Compaction Required  95%
UMCONTAMINATED - CLAY CAP
ITEST LOCATION ELEVATION|MAXIMUM IN-PLACELWATER IN-PLACE [PERCENT
NO . LAB WET ICONTENT| DRY COMPACTION
DENSITY [DENSITY DENSITY
56U | 9/16 S960, E106 334 121.0 132.2 11.7 118.4 97.8 P
57U | 9/16 S980, E181 340 126.0 122..6 11.6 109.9 87.2 F
58U | 9/17 S980, E320 338 126.4 129.8 8.7 119.4 94.5 F
594U | 9/17 S920, E350 335 126.4 125.7 10.7 113.6 89.8 F
60U | 9/17 S920, E218 343 126.0 132.7 11.9 118.6 94. 1 F
61U | 9/17 $920, E111 336 121.0 126.3 8.9 116.0 95.8 P
Reteqt 57U-A 9/18
$980, E17S 340 126.0 120.4 8.6 110.9 88.0 F
Reteqt 9/1854 U-8
S1062, E186 343 126.0 130.0 8.3 120.0 95.3 P
Retegt 9/18 58U-A
$977, E318 338 126.4 133.5 9.1 122.3 96.8 P
Retegt 9/18 59U-A o
S925, E3ue 335 126.4. 125.6 8.9 115.3 91.2 F
Retedt 9/18 60U-A
$927, E210 343 126.0 126.3 10.6 114.2 90.6 F
62U | 9/18 S850, E334 335 126.4 131.2 9.4 119.9 94.9 P
63U | 9/19 S870, EQ34 321 121.0 128.0 16.1 110.3 91.1 F
Retest 9/19 59U-B
$920, E350 335 126.4 131.1 12.1 117.0 92.5 F
Retest 9/19 60U-B
$920, E215 343 126.0 132.2 11.9 118.2 93.8 F
Retesit 9/20 59U-C
$920, E358 335 126.4 129.5 10.9 116.8 92.4 F
Retesg 9/20 60U-C
$920, E220 343 126.0 130. 6 11.4 117.2 93.0 F
COMMENTS: A=Approved, F=Failing, P=Passing
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count
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IN-PLACE DENSITY TEST °

0O 585 TROY-SCHENECTADY RD., LATNAM, NY 12110

“'PORT

518-783-135%

R O 5:3858 SHELDON RO., P.0. BOX 229, ORCHARD PARK, NY 14127 716-648-8110
(@1 KSR I AW (VY @NLR N (O] 5 (54 CORONA AVENUE. GROTON, NY 13073 607-898-5881
" O AARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342.5320
O 635 JAMES STREET, SYRACUSE. NY 13203 3154729333
Project: Nn.%m Falls S%on%e b Report No.
Client __Sever v Date: Ssvpt : 12, 194 S
Contractor: er\n\—\ S e Job No.
i In-ptace | In-piace !
Test Bate of Dapth or | Dengity: | Moisture %% Proctar Location and Remarks
Ko. Taxt Elevation {pef %} Compaction{ Code
dt" vaal .
Riwi4n - 2 |
. 19/23 cfa:l 12441 2.1 | 98.8 -l $915  £.350° elri r3p 1
) Y 4 T - 1 :
™ 3 ? N '
Py "'IZJ rﬂu. £]725 2 | ©-6 4.7 |*¥-2| sa20 E&.i50 C/Lj <%0
3 ﬂ7/1‘1 Giu 123.§19.3 193.9 |2-2 s.s1s’ ;.1.72 L/La .C.;P .
l. v T |
s | ‘ Y ped
4 13/35 Gl y3D L.y (454 |*1 Sy  §.240 €la. ﬂp
T R XY
P - " 2 -~
s q/7-} 6.:;.24. 3, plrw.y 1974 | ¥-1| 6:992¢ 8£.3395° C}la e
’ baeh [, -5 : 7 7 ) ad NEYT  TO
6 “1/2) pa.ol1o.% gl | w-y S 550, % 220 Cli. cap, (3avovadvns
T D?-;l-ql . VA T
> (/23 | 8Sx 99 (2.5 92,3 [#:3] seco®, B 038 elu o glun (=)
Vevged [ 705 7 T o v
towdd R 1 2 £ a0 Cord
® ‘s/lj £ Juo\l IR 4 | 91.6 [#-3] S¢20 , B o34 cllg €%g - fJQOt: | o
gy v 7
g L) J
4 'vl/n enadilnsal no (s [x3] st woun? g 3 r(om Q““')
g g T 4 1
Emern 4 .
1 ‘1/2.') Gl YL\L (A \Oo* X3 S Gsoe EU.}S’ C-\L) (—;19 Slb\’uL chsr)
L et TS
F\ﬁ( d, A'
PIEY:S! c.rig( s Al g laal g 60, B2w dn; cap Nobh Clope
f bﬁ‘ 18 - = * ‘ ‘ !
L q/B 6—.,.):\, V03.0 13.9] 21.4 *-1 5714)0" 2300 (;(ZH cH NV"\T‘\\ Sl_,,ﬂ)_ ,
7 7T { :
Proctor Maximum Optimum .
Code | Denslty {pcl| Moisturs {%) Material Type and Source
% 124. 4 20,2 Procron  svpei¥En RY Savervsune
4‘-2' 124. D 12. ¢ o " “ ‘e
®-3) 421, 0 13.9 v ‘o b .

Remarks: NUQ b4 N\'d-‘\w& Uu}\

Ml

'S
10238

(LL Dinet Tramgm. x-m\

we
Technician Time: {

Techniclan: iwm E' Aﬂ\{"\u)wbh

SUMCIIACANE FYPLOAATION ® CONSTRUCTION OUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

b 1V

Vv~

IQO

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

w



. | pam COMPACTION CONTROL REPORT Job # L-85082
g wolffine Bechtel Natjona, Inc, Report # 23
FISHER RD EAST SYRACUSE, N.Y (3087 US DOE NFSS Date
TELEPHONE AREA COOE 318/437.1429
Test Method Sand Cone
$ Compaction Required 95%
UNCONTAMINATED - CLAY CAP .
TEST LOCATION lEI_EVATION MAXIMUM IN-PLACE'WATER IN-PLACE |PERCENT
iNO., LAB WET ICONTENT/| DRY COMPACTION
{ DENSITY |DENSITY DENSITY
| Retedt 9/23 60U-D .
l $925, E186 340 126. 0 133.0 8.7 122.3 97.1 P
Retedt 3/25 63U-A ’
' .1 5880, E032 325.5 121.0 129.2 12. 4 114.9 « 95.0 P
COMMENTS: A=Approved, F=Failing, P=Passing

stes: Density Shown’

Water Content:

Lbs. Per Cubic Foot
Percent of Dry Weight

Moisture Standard Count

Density Standard Count




COMPACTION CUNTROL RErFORT

Job # L-85042

g LUOI'FFnc Bechtel National, Inc. Report # 24
FISHER RD EAST SYRACUSE.N.Y 13087 US DOE NFSS " Date
TELEPHONE AREA COOE 315/437-142%
Test Method Sand Cone
' $ Compaction Required 85%
UNCONTAMINATED - SOIL MATERIAL
ITEST LOCATION ELEVATION[MAXIMUM|IN-PLACEWATER IN-PLACE [PERCENT
NO. LAB WET ICONTENT| DRY COMPACTION
DENSITY |DENSITY DENSITY
64U | 9/19 S1097, E278 339.5 122.4 130.8 17.0 111.8 91.3 P
65U | 9/20 S1000, E300 340.5 122.4 127.7 15.2 110.9 90.6 P
COMMENTS: A=Approved, F=Failing, P=Passing
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




L. e

COMPACTION CONTROL REPORT

Job #.

L-85042

Bechtel National, Inc. Report # 5
FISHER MO £AST SYRACUSEN.Y 13087 US DOE NFSS Date
TELEPHONE AREA CODE 115/437.1429
Test Method Sand Cone
$ Compaction Required _ 85%
UNCONTAMINATED - SOIL MATERIAL
TEST LOCATION * [ELEVATION|MAXIMUM|IN-PLACEWATER IN-PLACE |PERCENT
NO. LAB WET ICONTENT | DRY COMPACTION
DENSITY |DENSITY DENSITY
66U | 9/21 S1224, E292 340 122.4 136.5 14.3 119.4 97.5 P
67U | 9/21 51079, E238 344 124.9 127.2 17.4 108.3 86.7 P
68U | 9/23 S1000, E307 | 2nd 2" Lift] 115.3 120. 4 13.0 106.5 92.4 P
69U | 9/23 5870, E100 Ist 6" Lift| 124.9 128.8 4.4 112.6 90.1 P
70U | 9/25 5815, E361 Ist 6" Lift| 122.4 127.2 14.4 111.2 ‘90.8 P
71U | 9/25 S900, E300 1st 6" Lift 122.4 126.5 17.1 108.0 88.3 P
72U | 9/26 S820, E034 325 124.9 129.8 15.5 112.4 90.0 P
COMMENTS: A=Approved, F=Failing, P=Passiﬁg
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




COMPACTTION CONTROL REPORT

Job # L-85042

g woffﬂnc Bechtel National, Inc. Report # 26
$14MER AD EAST SYRACUSE.N Y 13057 US DOE NFSS Date
TELEPHOME AREA COOE 316/437-1429
Test Method Sand Cone
$ Compaction Required 85%
UNCONTAMINATED - SOIL MATERIAL -
TEST LOCATION ELEVATION|MAXIMUM|IN-PLACEWATER IN-PLACE [PERCENT
NO. LAB WET CONTENT]| DRY COMPACTION
DENSITY |[DENSITY DENSITY
73U | 9/28 S850, E350 2nd 6" Lift| 115.3 122.8 17.4 104.6 90.7 P
744 | 9/28 S800, E100 2nd 6" Lift} 122.4 131.1 15.9 113.1 92.4 P
78U | 9/30 51100, EQ27 320.8 124.9 132.0 14.8 115.0 92.1 P
|
I
r
COMMENTS ; A=Approved, F=Failing, P=Passing
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




COMPACTION CONTROL REPORT

" Job # L-85042

g UJOWH'\C Bechtel National, Inc. Report # 27
FISHER RO EAST SYRACUSE.N.Y 13087 US DOE NFSS Date
TELEP=ONE ARCA CODE 118/437 1429
Test Method Sand Cone
% Compaction Required 95%
TEST LOCATION ELEVATIONIMAXIMUMIIN-PLACEWATER IN-PLACE [PERCENT
NO. LAB WET CONTENT| DRY COMPACTION
DENSITY |DENSITY DENSITY
75U | 9/28 S1266, E103 | 1st 6" Lift
Phase | 118.9 127.9 17.6 108.8 91.5 F
Retegt 9/28 75U-A 1st 6" Lift
S1275, E112 Phase | 118.9 133.7 14.2 117.1 98.5 P
76U | 9/28 S1250, E318 | 1st 6" Lift
Phase | 118.9 127.8 15.2 110.9 93.3 F
77U | 9/28 S1204, E168 | Ist 6" Lift
Phase | 118.9 131.2 13.4 115.7 97.3 P
Reteqt 9/30 76U-A ist 6" Lift
S1238, E335 Phase | 118.9 131.2 13.4 115.7 97.3 P
79U | 9/30 51170, E096 | 2nd 6" Lift
Phase | 118.9 131.7 13.5 116.0 97.6 P
l
|
!
|
L
|
!
[
i
COMMENTS: A=Approved, F=Failing, P=Passing
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




Job # L-85042

COMPACTION CONTROL REPORT .

u UJO":ﬁnc BECHTEL NATIONAL, INC. Report # _29
FISHER RO CAST SYRACUSE. N.Y 13087 USDOE NFSS ’ Date
TELEPHONE AREA CODE 318/437-1429 Test MethOd Sand Cone
% Compaction Required 953
TEST LOCATION ELEVATIONMAXIMUM|IN-PLACEWATER IN-PLACE |PERCENT
NO . & LAB WET ICONTENT| DRY COMPACTION
DATE DENSITY |DENSITY DENSITY
10/2/85
Bou § S 1180 E 330 2nd Lift 118.9 128.7 15.2 111.7 93.9 F
10/2/85 Phase |
80UA| Retest S 1173 334.7 118.9 131.2 12.4 116.7 98.1 P
E 328
81U |S 1260 E 124 3rd Lift 118.9 126.8 4.7 110.5 92.9 F
81UA{ Retest S 1250 Phase | 118.9 .130.7 16.6 112.1 94.3 F
E 126
81UB| Retest S 1245 Phase | 118.9 136.5 15.5 118.2 99.4 P
E 126
10/3/85 .
82U | S 1240 E 260 3rd Lift 118.9 131.7 14.0 115.5 97.1 P
Phase | o
83U | S 1240 £ 376 3rd Lift 118.9 131.1 14.6 11h.4 96.2 P
Phase |
84U | S 1255 E 114 Leh Life 118.9 128.8 14.0 113.0 95.0 P
Phase |
85U S 1180 E 131 beh Lift 118.9 135.56 15.7 117.1 98.5 P
Phase |
86U | S 1207 E 327 Leh Lift 118.9 133.3 16.1 114.8 96.6 P
Phase |
87U | S 830 E 447 317.7 118.9 117.9 10.7 106.5 89.6 F
COMMENTS: P=Passed; A=Approved; F=Failed; W=Waived
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content: Percent of Dry Weight Density Standard Count




—

| COMPACTION CONTROL REPORT Job # L-85042
u Luolﬁ’nc BECHTEL NATIONAL, INC. Report § 29 CONT
FISHER #0 EAST SYRACUSE.N Y 13057 US DOE NFSS Date
TR A R aBTIE Test Method Sand Cone
. % Compaction Required 95%
Uncontaminated - Clay Cap #94U £ #96U 85% Required
TEST LOCATION ELEVATIONMAXIMUM|IN-PLACEWATER IN-PLACE [PERCENT
NO. AND LAB WET CONTENT/| DRY COMPACTION
DATE DENSITY |DENSITY DENSITY
10/4
87UA| Retest S1000,E430 317.7 118.9 127.1 12.1 113.4 95.4 p
88U (S1260, E090 Sth_Lift 118.9 135.1 15.2 117.3 98.7 P
Phase |
89U 1S1195, E274 S5th Yift 118.9 133.7 15.0 116.3 97.8 P
Phase |
90y [S51190, E386 S5th Lift 118.9 124.2 14.7 108.3 91.1 F
Phase |
91U [ S1222, E080 6th Lift 118.9 130.8 15.1 113.6 95.5 P
Phase |
10/7
90UA|Retest S1194, E382| 5th Lift 118.9 132.5 14.0 116.2 97.7 P
Phase |
92U [S1134, E44Q 320.8 118.9- 121.1 13.5 106.7 89.7 F
92UA}Retest S1130 Eu45 320.8 118.9 131.6 13.4 116.0 97.6 P
93U (S1196, E228 F Grade 118.9 134.6 14.8 117.2 9g.6 P
Phase |
94 | S 1265 E 128 1st 6" Lift 115.3 129.6 14.3 113.4 98.4 P
95U | S1195, E4l2 6th Lift 118.9 129.1 18.0 113.3 95.3 P
10/8 Phase |
96U |S1182, E381 I1st Lift ol 115.3 124.8 14.9 108.6 94.2 P
97y 1S1210, E440 ¥322.5 118.9 135. 4 16.1 116.6 98.1 P
10/9
98U S1285, E252 6th Lift 118.9 128.7 15.1. 111.8 94.0 F
99U |S1290, E240 6th Lift 118.9 125.5 13.8 110.3 92.8 F
Clay
COMMENTS: P=-passing, F=failing, A=approved, W=waived
ivotes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




L. u.:ol'FPm

COMPACTION CONTROL REPORT

BECHTEL NATIONAL,

INC.

Job §  L-85042

Report # 32

FISHER RO.. EAST SYRACUSE N.Y 13067 US DOE NFSS Date
TELEPHONE AREA COOC 314/427-1429
Test Method Sand Cone .
: % Compaction Required 85%
Uncontaminated Soil Materlal
TEST LOCATION ELEVATIONMAXIMUM IN-PLACEMATER IN-PLACE |PERCENT
NO. LAB WET FONTENT DRY COMPACTION
10/10/85 DENSITY |DENSITY DENSITY
joou| 51218, E350 F.G. Soil 122.4 134.6 17.0 115.0 34.0
Material
i
v
COMMENTS:
tes: Density Shown:” Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




/

T

COMPACTION CONTROL REPORT

. .

BECHTEL NATIJONAL,

INC

US DOE NFSS

Job #

L-85042

Report # 33

FISHER RO EAST SYRACUSE.N Y 13087 Date
TELEPWONE ARLA CODE 115/437.1429
Test Method Sand Cone
% Compaction Required 92
Uncontaminated - Clay Cap
TEST LOCATION ELEVATION]MAXIMUM IN—PMCEMATER IN-PLACE [PERCENT
NO. LAB WET CONTENT/| DRY COMPACTION
DENSITY {DENSITY DENSITY |
10/11/85
101y | S888, E44D 323.4 118.9 135.1 15.5 117.0 98.4 p
102U S1002, E439 323.7 118.9 133.7 15.9 115.4 57.0 P
10/12/85
98UA $S1285, E250 RETEST Top 6'' Lif 118.9 134.0 15.7 115.8 97.4 P
99UA
103U | S756, E179 322.8 118.9 133.9 17.7 113.8 95.7 P
10/14/85
104y S745, E346 324,01 118.9 135.1 17.4 115.1 96.8 P
105U | S767, E154 328.3 126.0 1311 13.5 115.5 91.7 F
106U | S1560, E022 321.0 118.9 138.3 18.2 117.0 98.4
10/16/85
107U S1364, ED24 319.4 120.0 133.4 15.1 115.9 96.6 P
108U S1674, E052.5 321.3 120.0 135.1 16.8 115.7 96.4 P
109U S1267, E028 321.0 120.0 132.3 15.3 114.7 95.6 P
10/17/85
110U S1679, El14 322.0 120.0 136.0 16.8 116. 4 97.0¢ P
IRRRY 51025, EL23 325.5 120.0 o 136.7 17.0 116.8 97.4 P
T12u S745, E16]1 326.4 120.0 130.6 16. 112.0 93.3 F
COMMENTS: P=passed A=approved
F=failed W=wa ived
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




COMPACTION CONTROL REPORT Job # L-85042

u UJOhaﬂnc Bechtel National, Inc. Report # 34

FISHER RO EAST SYAACUSE.N.Y 13087 US DOE NFSS Date

TELEPWONE AREA COOE 114/437-1429
Test Method Sand Cone

% Compaction Required 95%

Uncontaminated - Clay Cap

;TEST LOCATION ELEVATION|MAXIMUM{IN-PLACEWATER IN-PLACE [PERCENT
NO. LAB WET CONTENT| DRY COMPACTION
! DENSITY [DENSITY DENSITY |-
Retegt 10/18 112U-A
S745, E156 326.4 120.0 134.4 16.6 115.3 96.1 P
113U ] 10/18 S1184, E41Y 330.8 120.0 130.1 18.3 110.0 91.7 F
114U 10/18 S960, Eu426 326.7 120.0 133.2 16.3 114.5 95. 4 P
115U} 10/22°'S1305, E131 ] 2nd Lift 120.0 131.7 15.7 113.8 94.8 A-
116U | 10/22 S1430, E178 | 1st Lift 120.0 131.4 19.1 110.3 91.9 F
Retegt 10/23 116U-A
S$1320, E078 336.3 120.0 133.2 18.8 112.1 93.4 F
117U 1 10/23 S1320, E078 329.7 ) 120.0 135.1 17.8 114,7 95.6 P
118U | 10/23 S998, E430 326.3 120.0 136.5 16.8 116.9 97.4 P
119U | 10/25 S1125, E422 327.5 120.0 136. 4 19.1 . 114.5 95.4 P
120U | 10/25 S825, E418 328.0 120.0 118.3 21.4 97.4 81.2 F
121U} 10/26 S1420, E230 { 1st Lift 120.0 132.0 15.2 114.86 95.5 P
Retest 10/26 116U-B )
S1435, E110 1st Lift 120.9 133.1 16. 4 114.3 95.3 p
122U [ 10/28 S1510, E0801st 6™ Lift 120.0 132.7 14,2 116.2 96.8
'r a
r
[
i
7
COMMENTS: P=Passed, A=Approved, F=Failed, W=Waived
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content: Percent of Dry Weight Density Standard Count




g LUO"H’nc

COMPACTION CONTROL REPORT

Job & L-85042

Bechte! Natjonal, Inc. Report # 36
FISHER RD EAST SYRACUSE.N.Y 13057 US DOE NFSS Date
TELEPHONE AREA COOE 11%/417.1429
Test Method Sand Cone
% Compaction Required 95%
Uncontaminated - Clay Cap )
rEST LOCATION ELEVATIONMAX IMUM IN—PLACEMATER IN-PLACE {PERCENT
+O. LAB WET . ICONTENT| DRY COMPACTION
DENSITY |DENSITY DENSITY
123U | 10/28 S755, E262 326.9 120.0 132.4 13.5 116.7 97.3 P
Retest 10/29 105U-A
S764, E154 328.0 120.0 134.3 17.3 114.6 95.5 P
Retest 10/29 113U-A
S1184, E414 330.8 120.0 134.3 17.7 114.1 95.1 P
124U 1 10/29 S1625, E308 | 1st Lift 120.0 131.6 15.7 113.7 94.8 A
125U | 10/30 S1430, E£385 | 1st Lift 120.0 132.3 14,7 115.3 96.1 P
126U 1 10/30 S1610, E129 | 2nd Lift 120.0 138.0 16.0 119.0 99‘,2 P
Retegt 10/31 120U-A
S$825, E420 328.0 120.0 133.7 17.7 113.6 94.7 A
127U | 10/31 S1580, E285 | 2nd Lift 120.0 134.9 16.3 116.0 96.7 P
128U 10/31 S1305, E308 330.0 120.0 135.5 14.9 117.9 98.3 P
129U | 10/31 S1350, E154 337.9 120.0 134.3 14.6 117.2 97.7 P
.tep Pensity
; —]
COMMENTS: P=Passed, A=Approved, F=Failed, W=Waived
es: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Water Content:

Percent of Dry Weight

Density Standard Count




Water Content:

. Percent of Dry Weight

| COMPACT!OwN CONTROL REPORT Job # | -ggpu2
u LUO"Fﬂnc BECHTEL NATIONAL, INC. ' Report # 37
tovee st o0k 31437 1423 US DOE NFSS Date
Test Method Sand Cone
% Compaction Required __ 953
EST LOCATION ELEVATION|MAXIMUM/|IN- PLACE,WATER IN-PLACE PERCENT
4NO. & LAB WET tONTENT DRY COMPACTION
DATE DENSITY [DENSITY DENSITY |-
11/1/85 -
130U 1657 € 324 3rd Lift 120.0 132.3 14.2 115.9 96.5 P
Clay
Phase 111}
131U 1390 £ 110 3347 120.0 134.9 13.9 118.4 98.7 »p
Phase 11
11/2/85
132U 1336 £ 098 6th Lift 120.0 138.3 16.4 119.5 93.0 »p
Phase |1 (For In-place Permeability Tqst) :
133U 1335 E 114 6th Lift 120.0 136.6 16.3 117.5 97.9 P
Phase 11 {For In-place Permdability Tdst)
134U 1580 E 330 Leh Life 120.0 134.2 13.3 118. 4 98.7 P
“ Clay
Phase |1}
i
f
!
i
|
|
COMMENTS: P=Passing; F=Failed; A=Approved:. W=Waived
Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count

Density Standard Count




APPENDIX 4-D

METHOD OF CALCULATION

FIELD PERMEABILITY TESTS



Calculation of Infiltration Rate and Permeability

Case 1 - Inner and Outer Rings Operating Together

The inner and outer rings can be operated together by leaving a
direct hydraulic connection between water in the inner and outer
rings. 1In essence, the system functions as if the inner ring were

not there:

Open connection between inner
and outer rings

The diameter (D) area (A) of the outer ring are:

Douter 7 £t = 213 cm
Aouter = 7D2/4 = 35,753 cm?

[l

The infiltration rate (I) is the rate of flow per unit area of
ring. The rate of flow (gq) is the volume of flow (Q) per interval

of time (t):
q = Q/t

The infiltration (I) is the rate of flow (q) per unit area

I =q/A=—L— = ._____Q._____

and has units of velocity. For instance, suppose we measure
20,000 ml (1 ml = 1 cm3) of flow in 24 hours. It would be:

I = 20,000 cm3
{24/hr x 60 min/hr x 60 sec/min)] - 35,753 cmé
= 20,000 cm3 = 6.5 x 10—6 cm/sec

(86,400 sec) (35,753 cml)



We suggest measuring the amount of flow (Q) by measuring the change
in height of water (AH) in the outer ring:

Q = Pouter - AH
Thus, for instance, if the water level drops 0.5 cm in 24 hours:

Q = Pouter - AH = (35,753 cm?) - (0.5 cm)

= 17,877 cm3
and
g = Q/t = 17,877 cm3 -
(24/hr x 60 min/hr x 60 sec/min] = 0.207 cm3/se
and

I = q/A = 0.207 cm3/sec
35,753 cm 3

= 5.8 x 10-% cm/sec

Permeability may be estimated from the measurements using Darcy's law:
q = kia

rate of flow = Q/t

permeability

hydraulic gradient = 1.3 (dimensionless)
= area of outer ring Aouter = 35,753 cm?

where:

B 0

Thus:
k = 9
ia
Suppose, as in a previous example. 20,000 ml of water flowed into the
ground over a period of 24 hours. We found earlier that:

o/t = 20,000
24 X 60 x 60

0.231 cm3/sec

Thus:

K = 0.231 cm3/sec
1.3 x 35,753 cm?

5.0 x 10-% cm/sec

These permeability calculations are only valid if the material under
the cover is substantially more permeable than the cover. 1If the
material under the cover is not substantially more permeable than the
cover itself, then the calculated permeability of the cover will be too
low, i.e., the actual permeability of the cover will be larger than the
calculated value.



Case 2 - Inner Ring Operated Separately

It is possible to isolate the flow into the inner ring from the flow
into the outer ring:

gTube carrying water to inner ring

L

The infiltration rates and permeabilities computed from flow to the
inner ring should be more accurate than values computed from flow to
the outer ring because: (1) there are no evaporative losses from the
inner ring; (2) the precision of flow measurement 1is better; and (3)
the flow 1s nearly one dimensional because flow that originates from
the outer ring confines the seepage from the inner ring.

The calculations are similar:

q = Q/t
I=q/A=__ﬂ__
Ainner

Rinner = 18,241 cm?

k = q = g - q
ia i Ajpner (1.3) (18,241 cm?)
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1.0 INTRODUCTION

Vblume 5 of the Post-Construction Report contains the results of tﬁe final remedial
construction activities associated with the construction of the interim waste containment
facility at the Niagara Falls Storage Site (NFSS). The work discussed in this volume was
performed between May and November 1986. The major work performed during this
period included completion of the interim cap and installation of the waste containment
monitoring system. The monitoring system consisted of three pneumatic pressure
transducers, thirteen vibrating wire pressure transducers, and eighteen pairs of monitoring
wells. The cap consists of 3 feet of compacted clay, | foot of soil, and 6 inches of
topsoil. The short term cap, which provides a barrier to radiation and radon emanation

and excludes surface water from entering the waste, has a design life of 25 to 50 years.

Listed below are the entities involved with the construction of the short term cap during

1986.

Department of Energy: Owner

Bechtel National, Inc.: Project Management Contractor

Sevenson Containment Corp.: Construction Contractor

Empire Soils Investigations Inc.: Laboratory and Field Testing, Monitoring Well

Installation Contractor
Eberline, Inc.: Radiological Survey and Safety Contractor

Hydro Group Inc.: Transducer Installation Contractor

2.0 BACKGROUND AND AVAILABLE INFORMATION

The completion of the multi-layer interim cap was the final step in finishing the short
term configuration of the waste containment facility at NFSS. The waste containment
facility consists of a compacted clay cutoff wall that is keyed into an underlying natural

clay layer, a .compacted clay dike, and the short term clay cover. The cutoff walls and

0326U 5-1



dikes were constructed in 1982 and 1983, and initial work on the cover was performed in

1984 and 1985. Details of the earlier work are contained in Volumes | through 4 of the

Geotechnical Post-Construction Report.

The design requirements and basis of the design for the entire containment facility are
contained in the "Design Report for the Interim Waste Containment Facility at the

Niagara Falls Storage Site" (Reference ).

3.0 CONSTRUCTION ACTIVITIES

The construction activities on the waste containment system during 1986 consisted of
completion of the southern section (south of S 1150). At the end of the 1985 construction
season the short term cap had been partially completed south of S 1150. The clay
thickness varied between | -foot and 3 feet in thickness in this area. During 1986, prior to
completing the cap, a trench was cut into the cap over the area of the 41| Building. The
trench was cut to place the residues from the cleanup of Pond 3 in the 4|1 Building. The
cutting of the trenches and placing of the additional contaminated material made it
necessary to change the final configuration of the cap to accommodate the additional
material. As a result of this change the elevations at the south end of the waste
containment facility were higher than the completed north end of the facility. Figure 5-1
shows the location of the two trenches cut into the waste containment facility and the
final configuration at the south end. Figure 5-2 shows two cross sections through the
area. After the trenches were cut and the material from Pond 3 was placed and
compacted, work on completing the interim cap was started. Also during this time period
the dewatering system within the 411 Building was removed. The piping and other
contaminated equipment used as part of the dewatering system were buried in the waste

containment area. All pipes were grouted full prior to being buried.

The initial step in completing the interim cap was the scarifying of the top 6 to 2 inches
of clay placed during the prior year. The scarifying was necessary to remove small
tension cracks and shallow erosion gullies that occurred in the clay over the winter and
- spring seasons. The clay was scarified to the maximum depth of the tension cracks and
gullies. After scarification the clay was moisture conditioned and recompacted to the

technical requirements of Technical Specification [4501-15-54-C-0l. A copy of the

specification is contained in Appendix 5-A.
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Additionél lifts of clay were then placed over the southern half of the interim cap in
accordance with the technical specifications. The clay was placed in loose lifts of eight
inches and compacted to a minimum of 95 percent of modified Proctor maximum dry
density in accordance with ASTM D [557. The lifts of clay were progressively placed

until the required 3 feet minimum thickness had been placed over the entire area.

The clay soil, which was from an offsite borrow area, was delivered to the site by dump
truck. The clay was compacted using a sheepsfoot drum roller. At the end of a given day,
if rain was expected, the surface was rolled with a steel drum roller. If the surface was

rolled, it would then be scarified prior to placing additional lifts.

Upon completion of the clay placement, a l-foot soil cover was placed over the southern
half of the waste containment area. The soil layer was placed in two equal lifts and
compacted to a minimum of 85 percent of modified Proctor density in accordance with
ASTM D 1557. The top layer of the interim cap was a é-inch thick topsoil layer. The
topsoil was compacted to a minimum density of 85 percent and not to exceed 90 percent
of modified Proctor density. Both the soil and topsoil were compacted by track walking
with a dozer. The topsoil after placement and compaction was raked and hand picked to
remove the stones and roots. The side slopes were covered with jute mats to minimize
erosion prior to final mulching, seeding, and fertilizing of the topsoil. The final work was

completed in late October.

4.0 INTERIM CAP MATERIAL

The interim cap at NFSS consisted of three layers, the 3 feet of clay, the | foot of soil,
and the 6 inches of topsoil. The material requirements are contained in Technical
Specification 14501-15-54-C-01 (Appendix 5-A) and summarized below.

4,1 CLAY

The material specification requirements for the clay material were as follows:

o  The plasticity index shall be not less than 10 nor more than 20

o  The liquid limit shall be not less than 30 nor more than 50

o . Gradation:  3/4-inch: 100 percent passing

No. 200 Sieve: 70 percent passing
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These specification requirements were selected to achieve a material which, when
compacted, would have a permeability of less than | x 10-7 cm/sec. In addition, a
material with a low plasticity was selected to minimize the shrink/swell potential due to
any moisture content fluctuation of the clay soil. To further reduce the potential for
shrink/swell, and to obtain the required low permeability, a compaction requirement of
95 percent of modified Proctor maximum dry density (ASTM D [557) was specified. A
moisture criterion of | to 3 percent above optimum moisture was also established. All

clay was placed in maximum lifts of & inches.

The clay material that was used.for the cap was taken from a local offsite borrow area.
The location of the borrow area is shown on Figure 5-3. Also shown on Figure 5-3 are the
borrow areas used for the past five years. The material after excavation was transported

to the site by truck.

The clay material is a dark brown silty clay soil. The soil is very typical' in this region of
the upper unconsolidated deposits identified as the brown clay unit. The properties and
geologic history of this brown clay unit were described in the Geologic Report, Niagara
Falls Storage Site, Lewiston, New York (Reference 2). The material used in the
construction of the clay cap is from the same unit as the soil used for the construction of
both the cutoff walls and dikes. The clay material was tested during the construction
period to verify compliance with the technical specification. The test results e.zre
discussed in Section 5.0 of this report. If any appreciable amounts of sand, gravel, or
deleterious matter were found in the clay material, that material was removed ahd stock-

piled at the borrow areas.

4.2 SOIL MATERIAL

The material specification requirements for the soil material were as follows:
o A pH between 5.5 and 7.6
o A well-graded material

o A plasticity index less than |5
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The soil material was taken from the same borrow area as the clay and was generally
found closer to the surface. The physical properties were similar to the clay except that

there were larger percentages of coarser material.

The compaction requirement for the soil layer was 85 percent of the modified Proctor
maximum dry density (ASTM D 1557) . A moisture content of plus or minus 3 percent of
optimum moisture was established for the placement of soil. The required 12 inches of

compacted soil was placed in two equal lifts.

4.3 TOPSOIL

The material specifications for the topsoil were as follows:
o A pH between 5.5 and 7.6
o  Organic content between 2 and 20

0o  Maximum particle size 2 inch

No. 200 sieve: 80 to 20 percent passing

The topsoil was taken from onsite stockpiles. The stockpiles were established when the

area to the north of the containment system was cleared for the installation of three

holding ponds.

The compaction Eequirement for the topsoil was between 85 and 90 percent of the
modified Proctor maximum dry density (ASTM D 1557). A moisture content of plus or
minus 3 percent of optimum moisture was established for the placement of the topsoil.

The required 6 inches was placed in one lift.

5.0 QUALITY CONTROL

5.1 GENERAL

Laboratory and field testing of the cap materials were performed to verify that the clay,
soil, and topsoil met the specification soil classification requirements, and that the
required degree of compaction was being obtained. Additional laboratory testing was

conducted to determine the permeability of laboratory compacted samples.
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5.2 COMPACTION CONTROL

Compaction control of the clay cap was maintained by performing a series of field density
tests on the compacted soil materials. A specific area was tested after the contractor
had indicated that the compaction in the area had been completed. The test location was
selected either by Bechtel or by the field technician from Empire Soils Investigations,
Inc. The in-place wet density was determined using either the sand cone (ASTM D 1556)
or a nuclear density gage (ASTM D 2922). The moisture content of the soil for the sand
cone test was determined using the "Speedy Moisture Meter.* A correlation between
oven-dried moisture percentages and Speedy Moisture Meter readings was made prior to
the start of work and then repeated during the construction period. After completing a
field density test, the dry density of the soil was calculated and then compared to the
maximum dry density of that material to determine the percent compaction. The
maximum dry density and optimum moisture were determined in accordance with
ASTM D 1557, modified Proctor density. In order for any area to be accepted the
in-place density had to equal or exceed the minimum specification requirements. The
topsoil also had a maximum density specification requirement. Any areas that failed to
obtain the required percent compaction were rejected. Those areas that were rejected
were either recompacted by additional passes of the roller or moisture conditioned,
reworked, and then recompacted. After proper corrective action all areas that had failing
tests were retested. On a few occasions areas that had margililally failing tests within
| percent of required percent compaction were judged to be acceptable based on
acceptable test results in the area immediately adjacent. An area was approved and the

work allowed to proceed only after an acceptable test result was obtained.

Also during 1986, part of the work included the placement of the geotechnical
instrumentation in the waste containment area. The details of this work are discussed
later in this report. However, it was necessary to excavate three trenches into the cap to
bury the cables from the instruments to the readout station. These trenches were
backfilled in accordance with the specifications for the various soil layers. The backfill

material was also tested to verify specification compliance.

A complete record of the field density tests is contained in Appendix 5-B. The data
sheets contain the test number, date of test, location, elevation, in-place density and

moisture, percent compaction, and the Proctor curve used to determine the percent
compaction. The Proctor curves used for the various materials are contained in

Appendix 5-C.
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5.3 MOISTURE CONTROL

The moisture content of the clay material was monitored on a daily basis to verify
compliance with the technical specification. The specification required the moisture
content of the clay material at time of compaction to be 1 to 3 percent above optimum
moisture content. The moisture contents were determined using the Speedy Moisture
Meter. When the test results indicated that the moisture content was outside the required
range, corrective actions were taken. Corrective actions included scarifying and
spreading to allow drying of materials that were too wet and adding water by sprinkling
for clay soils that were too dry. In all cases, the clay materials were throughly mixed to

assure a uniform moisture content distribution throughout each compacted lift.

Moisture contents were also determined for each field density test. These moisture
contents are indicated on the compaction control reports contained in Appendix 5-B. A
summary of the optimum moisture contents, the required specification range, and the

measured moisture contents for the clay cap materials are shown in Table 5-1.

The moisture content tests performed in conjunction with the field density tests typically
showed lower moisture levels than measured prior to placement and compaction. This
reduction in moisture content indicates that possibly some drying due to sun and wind
action had taken place during the spreading and compaction of the clay soils. This
condition was observed to have occurred in the previous year's construction of the clay
cap and was evaluated by performing a large-scale field permeability test. The results of
this test showed satisfactory permeability values. In order to further study any possible
variation of permeability with compaction moisture content, additional laboratory
permeability testing will be performed at moisture contents below the specified range of
I to 3 percent above optimum moisture. Based on the extremely low permeabilities
measured in the testing performed to date, it is expected that the measured

permeabilities will still be less than | x 10_7 cm/sec criteria.
5.4 CLASSIFICATION TESTING

The required classification properties for clay materials were summarized in Section &
and are contained in Appendix 5-A. In order to verify that the soil met these
requirements, classification tests (grain size distribution and Atterberg limits) were run
on soil samples from each Proctor test. The laboratory test data sheets are contained in

Appendix 5-C (shown on Proctor Test sheets) and Appendix 5-E (Soil Classification Tests).
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The test results are plotted on Figure 5-4. This figure shows the specification limits as
well as the individual test results. All these were either within or close to the
specification limits, with the exception of the Atterberg limit test results on several clay
samples. These tests exceeded the specification limits indicating a higher plasticity. It
can be expected that these materials may be slightly more suspectible to volume change
caused by moisture content variation. However, the permeability of these soils will

typically be lower than other soils used for clay cap construction.
5.5 STEP DENSITY TEST

A step density test was conducted in May [986 on the clay cap material placed during the
1985 construction season. The purpose of this test was to identify any effect on the
in-place density of the compacted clay material due to exposure to winter weather and to
provide guidance on the extent of surface preparation prior to resuming construction.
Due to time and weather constraints, the clay cap materials were not covered until the
1986 construction season with the 18 inches of soil and topsoil required as part of the

short-term cover.

The step density test was conducted by performing a series of in-place density tests at
the selected location. The tests were condgcted at depths of 0, 6, 12, and 18 inches below
the surface of the clay cap. The tests were made using a sand cone device in accordance
with ASTM D 1556. The results of the tests are contained in Appendix 5-B (Report

No. DT-2) and are summarized on Table 5-2.

The results of the step density test were compared with the results of compaction testing
performed during initial clay placement in 1985 in order to assess the effects of winter
exposure. Representative test results from the 1985 construction season were obtained
from Appendix 4-C of Volume 4 of the Geotechnical Post-Construction Report and are
shown on Table 5-2. With the exception of the upper sample (depth range 0-6 inches) in
the step density test, the compacted clay material shows no change in density as a result
of winter exposure. This minor surface disturbance due to erosion, weather effects and
construction traffic was corrected as part of normal construction procedures. As
described in Section 3.0, the top 6 to 12 inches of all clay cap areas that were not
completed during the 1985 season, were scarified and recompacted as part of the initial
work In 1986. The cap area where the step density test was located was scarified and

recompacted on May [3, 1986 (See Density Test Report No. DT-4 in Appendix 5-B).
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6.0 PERMEABILITY TESTING

6.1 BACKGROUND

The specification for the construction of the clay cap requires the soil material, when
. - -7

compacted, to have an in-place permeability equal to or less than | x 10 "~ cm/sec. In

order to verify this permeability value for the compacted material, laboratory tests were

conducted on compacted samples of soil obtained from the borrow areas.

During 1984 and 1985, permeability testing was conducted on undisturbed field compacted
and laboratory compacted samples of clay material. The results of this previous testing
showed permeabilities of less than 1 x 10_7 cm/sec. The average for the undisturbed
field compacted samples was 2.8 x lO_8 cm/sec and the average for the laboratory
compacted samples was 3.7 x lO_8 cm/sec for soil compacted to at least 95% of

maximum density.

In addition to the laboratory permeability tests, two field permeability tests were
conducted in 1985. The tests were conducted using a large double-ring infiltrometer with
an inner ring diameter of 5 feet and an outer ring diameter of 7 feet. The tests were
performed on the compacted clay cap material in the waste containment area. The test
locations were selected to be représentative of the typical clay soils and construction
methods used to place the cap materials. The results of the testing are contained in

Volume 4% of the Geotechnical Post-Construction Report.

During 1986, additional laboratory testing was performed on compacted samples of the
clay material used for the clay cap. The cap material used for cap construction in 1986
was obtained from a different borrow location in the area and the testing was performed

to verify the acceptability of this material for use in the cap.
6.2 LABORATORY COMPACTED SAMPLE TESTING
Permeability tests were conducted on four sets of samples from the 1986 borrow area -

Boos Pit. The samples were selected from various locations throughout the borrow pit in

order to provide indication of any variation in the permeability characteristics of the

materials. One sample in each set was compacted to approximately 95 percent of
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maximum density. The second sample in each set was compacted to 90 percent of
maximum density to provide information on the variation in permeability with degree of”
compaction. All samples were compacted at a moisture content between | and 3 percent
above the optimum moisture content. The maximum dry density and optimum moisture
content for each set of samples was determined by performing a Proctor Test on the soil

from each sample. The results of the Proctor Tests are contained in Appendix 5-C.

All testing was performed in a triaxial cell with the test specimen enclosed in a rubber
membrane. A confining pressure was applied to the rubber membrane in order to
minimize any leakage between the membrane and the soil sample. In testing soils of low
permeability it is important to minimize any leakage to assure meaningful test results.

The detailed test procedure for conducting the permeability tests is contained in

Appendix 5-D.

All test results showed that the measured permeability is less than | x 10-7 cm/sec. A
summary of the permeability test results and information on sample characteristics is
shown in Table 5-3. The laboratory data sheets are contained in Appendix 5-D. The
average permeability for samples compacted to about 95 percent of maximum density (the
required field compaction criteria) was 5.3 x 107" cm/sec. The average permeability of
samples compacted to about 90 percent of maximum density was [.l x lO—8 cm/sec. The
average permeability, although slightly lower than the permeability for samples
compacted to 95 percent of maximum density, is still less than the required permeability.
Therefore, it can be concluded that the permeability of the clay material used for cap

construction in 1986 is less than | x 10-7 cm/sec.
6.3 DISCUSSION OF RESULTS

During the period of construction of the cutoff walls, dikes, and the clay cap, a series of
field and laboratory tests have been run in order to demonstrate that the in-place
permeability of the clay material met the specification requirement of less than
I x 10-7 cm/sec. The tests have consisted of laboratory permeability tests on
undisturbed and recompacted samples and large-scale field permeability tests on the

actual clay cap. All laboratory tests have consistently shown a permeability of less than
1 x 1077 cm/sec for the various sources of clay borrow material used. The field tests

- I . -7
have shown measured permeabilities within an order of magnitude of | x 10~ cm/sec.
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Therefore, it can be concluded that the in-place permeability of the clay cap, dikes, and
-7 .
cutoff walls is within one order of magnitude of | x 10 cm/sec, which was set as the

design value,

7.0 WASTE CONTAINMENT AREA MONITORING

7.1 PORE PRESSURE MONITORING

In the fall of 1986, 13 vibrating wire pressure transducers (VWPTs) and three pneumatic
pressure transducers (PPTs) were installed to provide a means to monitor water levels
within the waste containment area. The VWPTs are the primary instrumentation with the

PPTs being utilized to provide a means to check to operation of the VWPTs.

The VWPT is a reliable and accurate device for measuring liquid pressures within the
ground. The transducer converts fluid pressure to an electrical frequency signal which is
transmitted to a remote reading station via cables. The instrument is designed for burial
in soil material and is corrosion-resistant and immersion-proof. The sensing element is a
small diameter steel wire, restrained at both ends, which vibrates at a natural frequency
determined by the tension in the wire. One end of the wire is fixed to the transducer
body. The other end is fastened to a thin flexible-steel diaphragm in contact with the
fluid media. Flexure of the diaphragm due to changes in fluid preséure induces a change
in the natural frequency. An integral electrical circuit drives the wire in constant
oscillation at the natural frequency and senses any change in strain in the vibrating wire.
A pickup sensor and data acquisition system pfovides the means to read and display the

readings of the transducer.

The PPTs are used on this project- to check the operation of the VWPTs. The PPT is a°
device that converts fluid pressure into pneumatic pressure which can be relayed to a
remote reading station. The pore water pressure acts upon a flexible diaphragm having a
negligible spring force. The force of the diaphragm due to the water pressure causes a
valve to close. A reading is made by applying gas pressure in a chamber in the instrument

until it balances against the pore water pressure,

The locations of the instruments are shown on Figure 5-5. The three PPTs were installed

at the same elevation and in the same borehole as VWPTs 1, 9, and 13. The instrument
number, site grid location, recorder channel, ground surface elevation, and instrument

elevation are summarized in Table 5-4.
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The instruments were installed in boreholes drilled to the base of the wastes. FEach

instrument was installed 6 inches above the bottom of the borehole, then embedded in 3
feet of sand. A I-foot thick bentonite seal was placed above the sand and the remaining
portion of the borehole filled with grout. A sketch showing the installation of a VWPT and
a PPT in a borehole is shown in Figure 5-6. The instrument cables were buried in trenches
and routed to the termination point in Building 403. During installation, the cable from
VWPT at Borehole 10 was cut and the use of that instrument was terminated. A
replacement instrument was installed in an adjacent borehole and designated as
Borehole 10A. The installation of the instruments was performed on November 3 and 4,

1986, and the readings were started immediately.

The PPTs are read using a portable pneumatic indicator and the readings are recorded on
data sheets. The VWPTs are read using a multi-channel data acquisition system that
automatically records strain data from the vibrating wire transducers. The vibrating
wire scanner/recorder has a built-in electrosensitive printer that is used to output the

strain gauge readings. A typical printout is shown on Figure 5-7.
7.2 GROUND WATER MONITORING WELLS

In addition to the VWPTs and PPTs, thirty-six (36) post-closure ground water monitoring
wells were installed between September and November of 1986. The wells- were installed
by Empire Soils, Inc. under Bechtel's technical direction. The borings were logged and
sampled by a Bechtel Geologist. The Boring Logs are given in Appendix 5-F. The ground
water monitoring wells were installed to detect radioactive contamination of the ground
water and to measure ground water levels. The scope of the well installation program

included:
o Taking and classifying Standard Penetration Test (SPT) and Shelby Tube (ST)
samples to determine the soil types encountered during drilling, and to provide

samples for laboratory testing.

o Installing ground water monitoring wells based on site geology, the prescribed

well construction methods, and geometry of the waste containment structure.
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Ground water monitoring wells were constructed following the completion of the drilling
of each hole. The construction sequence was initiated by inserting a 2-inch inside
diameter Type 316 stainless steel, wire wrapped, well screen and Type 316 riser casing
through the hollow-stem auger to the bottom of the augered hole. Once set on the bottom
of the hole, the riser pipe was cut so that 2 to 3 feet remained above the ground surface.
Complete construction details as outlined in monitoring well logs are given in
Appendix 5-G.

Following insertion of the screen and riser pipe, the hollow-stem augers u:e lifted
1-2 feet off the bottom of the hole. The filter pack was then poured from the top of the
augers into the annulus between the augers and the screen. This method eliminated the
need for centralizers. The augers were lifted in 5 feet intervals as filter pack was poured
into the hole and given time to reach the bottom of the augers. The filter pack sand was
poured slowly to avoid "bridging." Using the described method, the filter pack was placed

to approximately 2 feet above the top of the well screen, as determined by "sounding" the

top of the filter pack with a tape measure.

With the filter pack to the prescribed depth, the augers were withdrawn completely from
the hole. Removal of the augers facilitated placing of the annular seal above the filter.
The seal, consisting of bentonite pellets, was placed in the annulus above the filter pack.
Soundings were taken with the tape measure to assure the bentonite pellets extended

about 2 feet above the top of the filter pack.

Following placement of the bentonite seal, a thick mixture of cement-bentonite grout was
used to backfill the remainder of the annulus, and complete the well seal up to the
surface. Depending upon the presence or absence of water in the annulus, the grout slurry
was either poured directly into the hole or was placed with a tremie pipe from the seal up

to the surface using a rubber hose and a pump on the drill rig.

After the grout slurry was placed in the annulus to the surface, a 1.3 to 4 foot long 6-inch
outside diameter carbon steel surface casing was set around the monitoring well. A steel
- cap designed by the Subcontractor and approved by Bechtel was then placed on the
surface casing and secured with a padlock. Finally, as a confirmation of well operation,
the monitor wells were developed by removing 3 or more times the volume of water

within the well and/or until the discharged water showed insignificant turbidity.
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7.3 WALKOVER SURVEY

A walkover survey of the waste containment area was performed in the fall of 1986. This
survey is intended to establish the baseline of the condition of the waste containment area
and to provide the basis for determining whether any actions are required beyond normal

maintenance activities.

The walkover survey was performed on November 17 and 18, 1986 by a team of
engineering, geotechnical, construction, and site operations personnel. The team
evaluated the cap condition for settlement or movement, cracking, undesired plant
growth, or any other undesirable conditions. The survey team observed several minor

conditions that were to be corrected. These were :
o Localized areas of sparse grass on northern section of cap
o Tire tracks on topsoil
o Areas of largé dirt clods
o  Poor drainage along toe of cap
o Isolated areas of erosion in southern section of the cap.

A detailed description of the walkover survey and other elements of the performance

monitoring system results for 1986 are contained in a separate report.

8.0 SUMMARY

The construction of the interim cap and geotechnical instrumentation comprising the
performance monitoring system was completed in 1986 under the technical direction of
Bechtel National, Inc. All work was performed in general compliance with the
appropriate specifications and design drawings. Field density tests indicated that the clay
material and soil cover was compacted to the minimum specification requirements for

density. Laboratory testing indicated that the clay material selected for construction of
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the clay cap had a permeability of less than the | x 10_7 cm/sec design value. Additional
permeability testing will be performed to evaluate the effect of compaction moisture

content on the value of permeability.

9.0 REFERENCES

l.  Bechtel National, Inc. Design Report for the Interim Waste Containment Facility at
the Niagara Falls Storage Site, DOE/OR 20722-21, Oak Ridge, TN, May 1986.

2. Bechtel National, Inc. Geologic Report, Niagara Falls Storage Site, DOE/QOR/20722-38,
Oak Ridge, TN, June 1984.
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TABLE 5-1

MOISTURE TEST RESULTS
FIELD DENSITY TESTS

CLAY CAP
PROCTOR oPTIMUM . RANGE
CODE MOISTURE SPEC. ACTUAL AVERAGE

(%) (%) (%) (%)

-7 11.8° 12.8-14.8 11.1-15.5 12.7
L-9 11.9 12.9-14.9 13.2-16.7 14.6
1-15(1-3) 3) 13.5 14.5-16.5 9.5-13.4 11.3
1-17 (L-5) 3) 14.6 15.6-17.6 9.6-15.1 12.9
L-29 10.2 11.2-13.2 10.8-15.0 11.2
L-30 12.0 13.0-15.0 14.3 (ONE TEST) 14.3
1-31 12.0 13.0-15.0 13.4-17.1 14.8

(l)SEE APPENDIX 5-C FOR PROCTOR TEST RESULTS

(Z)PER ASTM D-1557

(B)BOTH NUMBERS ARE USED TO REFER TO PROCTOR TESTS



TABLE 5-2

STEP DENSITY TEST RESULTS
CLAY CAP MATERIAL

1) STEP DENSITY TEST

LOCATION: S1333, El21
DATE: MAY 6, 1986
REF: APPENDIX 5-B, REPORT DT-2

, - IN-PLACE WATER IN-PLACE

STEP ELEVATION WET DENSITY CONTENT DRY DENSITY

NO. (FEET-MSL) (PCF) (%) (PCF)

1 335.2 111.2 12.6 98.8*

2 334.7 132.8 12.9 117.6

3 334.2 134.5 13.9 118.1

4 333.7 134.2 14.3 117.4
2) FIELD DENSITY TESTS - INITIAL PLACEMENT 1985

REF: APPENDIX 4-C, REPORTS 36 AND 37

‘ IN-PLACE WATER IN-PLACE
TEST WET DENSITY CONTENT DRY DENSITY
NO. LOCATION DATE (PCF) (%) (PCF)
129U S1350,E164 10/31/85 134.3 14.6 117.2
132U s1336,E098 11/2/85 138.3 16.4 119.5
1330 S1335,E114 11/2/85 136.6 16.3 117.5

*UPPER 6-12 INCHES OF CLAY CAP WAS SCARIFIED AND RECOMPACTED
PRIOR TO PLACEMENT OF ADDITIONAL CLAY OR SOIL COVER. SEE
SECTIONS 3.0 AND 5.5 FOR DISCUSSION.



TABLE 5-3

PERMEABILITY TEST RESULTS
LABORATORY COMPACTED SAMPLES

TEST SOURCE DRY UNIT MOISTURE PERCENT PERMEABILITY

NUMBER (2) MmaT'L WEIGHT CONTENT compacTIon (1) @ 5 psT @ 10 PSI
_(PCF) (%) (%) ( x 1077 cM/sEC)

L-22 BOOS PIT 110.0 15.2 89.4 0.194 0.245
L-23 SAMPLE #1 114.8 15.1 93.3 0.0733 0.0835
L-33 BOOS PIT 107.7 15.1 88.6 0.107 0.126
L-32 SAMPLE #3 119.2 15.1 98.0 0.0489 0.0581
L-34 BOOS PIT 105.9 12.7 85.5 0.131 0.176
L-35 SAMPLE #7 122.2 13.0 98.7 0.0551 --
L-37 BOOS PIT 108.3 18.5 89.3 0.0779 0.0716

L-36 SAMPLE #8 114.2 17.4 94.1 0.0221 0.0285

(1) asTM D-1557
(2) EMPIRE SOILS TEST NUMBER



TABLE 5-4

SUMMARY OF SUBSURFACE MONITORING INSTRUMENTS

'INSTRUMENT SITE GRID COORDINATES ELEVATION-FT (MSL)
. (BOREHOLE) RECORDER
NUMBER SOUTH EAST CHANNEL GROUND (CAP) SURFACE INSTRUMENT
1 885 100 12 - 335.2 .. 321.7
2 B85 220 12 341.4 321.2
3 885 360 13 335.6 320.6
4 1045 100 14 335.4 321.9
5 1045 235 15 344.9 321.1
6 1045 400 16 | 332.9 321.1
7 1205 100 17 335.3 321.1
8 1195 250 18 343.6 o 320.1
9 1205 400 19 334.8 323.1
10A 1460 130 10 338.9 328.1
11 1561 98 1 339.0 .324.3
- 12 1560 265 2 341.4 329.9
13 1560 370 3 341.5 329.5

NOTES: 1) Instrument numbers are for VWPTs.
2) PPTs are installed in same borehole as.VWPT 1, 9 and 13.
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TECHNICAL SPECIFICATION
FOR
EARTHWORK

GENERAL

This technical specification establishes the quality of

workmanship required for earthwork.

ABBREVIATIONS

The abbreviations listed below, where used in this

specification, shall have the following meanings:

AASHTO American Association of State Highway and
Transportation Officials

ASTM ‘American Society for Testing and Materials

NYSDOT New York State Department of Transportation,
Standard Specifications Construction and Materials

QUALITY STANDARDS

The Subcontractor shall control the quality of items and
services to meet the requirements of this specification,
applicable codes and standards, and other Subcontract
documents. Unless otherwise specified or shown, the following
codes and standards of the latest issue at the time of

Subcontract Bid shall apply to the extent indicated herein:

AASHTO T 217 Determination of Moisture in Soils by
Means of a Calcium Carbide Gas
Pressure Moisture Tester

/86
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ASTM D 1556 Standard Test Method for Density of
Soil in Place by the Sand-Cone Method

ASTM D 1557 Standard Test Methods for
Moisture-Density Relations of Soils
and Soil-Aggregate Mixtures Using
10-1b. Rammer and 18-in. Drop

ASTM D 2216 Standard Test Method for Laboratory
Determination of Water (Moisture)
Content of Soil, Rock, and
Soil-Aggregate Mixtures

ASTM D 2922 Density of Soil and Soil-Aggregate in
: Place by Nuclear Methods (Shallow
Depth)

NYSDOT Section 610 Turf Establishment

NYSDOT Section 612 Sodding and Placing Erosion Control
Materials

NYSDOT Section 713 Landscape Development Materials

4,0 SUBMITTALS

4.1 Engineering documentation requirements are summarized on
Form 14501-DR, and are augmented by detailed requirements
listed herein. Bechtel will determine if documentation 1is
complete as submitted by the Subcontractor, and reserves
the right to disapprove any submittals that do not meet

the Subcontract requirements.

4.2 Unless noted otherwise, all submittals to Bechtel shall be

made at least three weeks prior to use or implementation.

5752B 4
01/16/86
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FILL MATERIAL - GENERAL

All fill materials for earthwork construciion shall
be obtained from on-site Bechtel stockpiles or when
not available from on-site stockpiles shall be
obtained from the Subcontractor's off-site borrow

source(s) approved by Bechtel.

Unless noted otherwise, all fill materials shall be
soils with maximum rock size of 2 inches and free
from deleterious substances such as expansive clay,
snow, ice, frozen soil, rubbish, and organic,

perishable, or uncompactible material.

Borrow source areas shall be free of debris and
organic materials. Designation and approval of an
area for obtaining f£ill material does not indicate
that all material within the area is suitable.
Only suitable material, as determined by Bechtel,
from approved on-site and off-site borrow sources

shall be used.

Tests to verify fill material requirements will be

performed by Bechtel when deemed necessary.

Subcontractor shall submit the location(s) of
proposed off-site borrow sources(s) to Bechtel and
provide assistance to Bechtel for obtaining

representative samples of the borrow source(s).
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FILL MATERIAL FOR NON-CAP AREAS

Fill material for all areas outside of the Waste
Containment Area cap shall be as specified in Section 5.1

of this specification.
CLAY

5.3.1 Clay material for the Waste Containment Area cap
shall be obtained from on-site Bechtel clay
stockpile. This material may contain some rocks in
excess of 3/4 inches. These rocks shall be removed

by the Subcontractor.

5.3.2 Clay material shall meet the following specific

reguirements:

o The plasticity index shall be not less than 10

percent nor more than 20 percent.

o The liquid limit shall be not less than 30

percent nor more than 50 percent.

0 The permeability shall not be greater than

1077 cm/sec.

o Gradation:

Minimum Percent Passing

Sieve Size _ by Weight

3/4-inch 100

No. 200 mesh 70
6
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SOIL MATERIAL

Soil material for the Waste Containment Area cap shall meet the

following requirements:

5.5

5752B .
01/16/86
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TOPSOIL

5.

The pH of the material shall be between 5.5 and 7.6.

Soil shall be a well-graded material.

.The plasticity index shall be less than 15 percent.

5.

.5.

1

Topsoil for the Waste Containment Area cap shall

meet the following requirements:

o The pH of the material shall be between 5.5 and
7.6.

o The organic content shall be not less than 2

percent nor more than 20 percent.

o Gradation:
Percent Passing

Sieve Size by Weight
2 inch 100

1l inch 85 to 100
1/4 inch 65 to 100
No. 200 mesh - 20 to 80

Topsoil shall be free from refuse, any material
toxic to plant growth, subsoil, woody vegetation
and stumps, roots, brush, stones, clay lumps, or

similar objects larger than two inches in greatest
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dimensions. Sod and herbaceous growth such as
grass and weeds shall be removed and disposed of.

Subcontractor shall submit samples of the topsoil
material to the Niagara County Extension Service or
a Bechfel—approved local laboratory for constituent
analysis to obtain a recommended fertilizer mix and
application rate to support turf establishment.
Results of said analysis shall be submitted to

Bechtel for approval.

Subcontractor shall submit samples of the topsoil
material to the New York State Agricultural

Department to determine whether plant parts are

" present that are not controllable by herbicides.

Soil with plant parts not controllable with
herbicides shall not be used. The herbicide
program they recommend shall be implemented to
ensure that topsoil contains no viable plants,
plant parts, or seeds. Test results and
recommendations shall be submitted to Bechtel for

review.

TURF FOR CAP

Fertilizer shall be a standard gquality commercial
carrier of plant food elements. Fertilizer mix and
application rate shall be in accordance with the
laboratory recommendations obtained as directed
above. A delivery slip shall accompany each
shipment of fertilizer indicating the number of
bags and weight of each. The composition of the
fertilizer shall appear on each bag or the delivery

slip.
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Grass seed and seed mixture'shall be as follows:

Percent by Weight of

Name Pure Live Seed
Kentucky Bluegrass 60
Perennial Ryegrass 20
Fine Fescue 20

The seed shipment shall be accompanied by a weight

slip and a certification by the supplier stating a

‘minimum of 95 percent germination and purity of

each kind of seed. The weight slips and supplier
certification shall be submitted to Bechtel for
review, Grass seed mixture shall be obtained from

a single supplier.

Mulch and mulch anchoring materials for slopes
gregter than 30% shall be in accordance with NYSDOT
Section 713-07, "“Jute Mesh," and NYSDOT Section
713-09, "Stakes for Pegging Sod and Jute Mesh."

TURF FOR NON-CAP AREAS

Fertilizer shall be 5-10-10 (nitrogen, phosphoric
acid, soluble potash) commercial designation and
shall be a standard quality commercial carrier of
plant food elements. A delivery slip shall
accompany each shipment of fertilizer indicating
the number of bags and weight of each. The
compesition of the fertilizer shall appear on each

bag or the delivery slip.

Seed shall be a mixture of Kentucky 31 and

Perennial Rye grass mixed to a 4:1 ratio by
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weight. Each seed shipment shall be accompanied by
a weight slip and a certification by the supplier

stating a minimum of 95 percent germination.

SEDIMENT BARRIERS AND EROSION CONTROL

5.8.1

Sediment Barriers shall consist of either baled
hay, baled straw, or filter cloth. When baled hay
or baled straw is used, each bale shall consist of
no less than 5 cubic feet of material. When filter
cloth is used, it shall be made expressly for use

as a sediment barrier.

Jute mesh or other material approved by Bechtel
shall be used to control erosion. Jute mesh shall
be in accordance with NYSDOT Section 713-07, "Jute
Mesh," and NYSDOT Section 713-09, “"Stakes for
Pegging Sod and Jute Mesh."

TEMPORARY BARRICADE

5.9.1

The temporary barricade around off-site work areas
shall be constructed of posts and snowdrift-type

fencing.

Fencing shall be wire-bound, snowdrift-type fencing
with slats that are minimum 4 feet high and
approximately 3/8 inch by 1-1/2 inches and spaced
approximately 2 inches apart, or an equal fencing
material submitted to Bechtel for review. Fencing
need not be new but shall be free of broken or
rotted slats, broken wires, and other damage to the

fence integrity.

10
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Fence posts shall be metal or wooden posts of

sufficient size to secure the fencing in place.

6.0 FIELD OPERATIONS

6.1

57528
02/11/86

GENERAL

6.1.1

Subcontractor shall submit the proposed plans and
methods for all earthwork operations for Bechtel's
review. Submittals shall address proposed borrow
sources; fill operations for clay, soil material,
and topsoil; turf establishment; routing of haul
trucks; compaction methods; construction water

control; and sequence of operations.

Subcontractor shall, upon regquest by Bechtel,
submit equipment information for all equipment,
other than incidentals, to be used in all earthwork
operations. Submittals shall address equipment

specifications, make, model, and proposed use.

Subcontractor shall perform all surveys necessary
to support Subcontractor activities. Line and
grade for all locations shall be established in.
accordance with the grid coordinate system shown on

the design drawings.

Unless noted otherwise, existing observation wells,
buildings, bench marks, earth dikes, utilities, and
other site improvements shall not be damaged or
altered. Any damage incurred by the above items
shall be repaired or replaced at the expense of the

Subcontractor.

11
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6.1.5 Temporary barricades shall be installed and
maintained around the off-site work areas when
Subcontractor personnel are not in the immediate
work area. All fencing material shall be removed
following backfilling of excavated area.

6.2 EXCAVATION OF CONTAMINATED MATERIALS

Contaminated material excavation shall be in accordance
with ‘Specification 14501-15-54-C-02, "Excavation of

Contaminated Materials."
6.3 REMOVAL OF CULVERTS

6.3.1 Culverts shall be removed at locations designated

on the design drawings.

6.3.2 Excavated material shall be placed at Bechtel's
on-site stockpiles. The culverts and appurtenances
shall be placed in the Bechtel-designated on-site

location,

6.3.3 1In areas of culvert removal, the bank slopes and
ditch grades shall be restored and graded to match

existing grades and lines.

6.3.4 1In the event of over-excavation during the removal
of the culverts, the over-excavated area shall be
restored to the proper lines and grades in the
manner specified by Bechtel and at the expense of

the Subcontractor.

. 57528 12
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STOCKPILES

Material to be stockpiled shall be placed where shown on
the design drawings. Stockpiled material shall be placed
to provide natural drainage and a stable embankment.
Stockpiled soils shall be compacted with a minimum of two
passes of a Caterpillar D-8 or similar method approved by
Bechtel. The maximum uncompacted lift thickness of soil
shall be 24 inches. '

SEDIMENT BARRIERS

6.5.1 Sediment barriers shall be installed to minimize
the amount of sediment leaving the work area and
shall comply with local, State and Federal

sedimentation laws.

6.5.2 Filter cloth barriers shall be installed in
accordance with the manufacturer's written
recommendations and shall be anchored by methods
reviewed by Bechtel prior to use. Filter cloth
shall be attached to the upstream side of posts.

6.5.3 Baled hay or straw shall be laid end to end such
that no gaps exist between or beneath bales and
securely fastened to the ground with at least two
#4 reinforcing bars per bale. Reinforcing bars
shall be driven into each bale until flush with the
top of each bale,.

6.5.4 Used sediment barrier materials shall be disposed

of in the Organic Burial Areas.

13
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CONSTRUCTION WATER CONTROL

6.6.1

The Waste Containment Area shall be maintained in a
dewatered condition during all activities,
Subcontractor shall provide all equipment including
pumps, hoses, fittings, fuel, electrical controls,
etc. necessary to maintain sump(s) 24 hours a day.
Runoff water which accumulates in the Waste
Containment Area shall be pumped to the retention

ponds as directed by Bechtel.

Berms, swales, sump(s), etc. shall be established
and maintained within the Waste Containment Area to
collect and retain surface runoff from the
contaminated materialé. Retention capacity of the
sump(s) shall be at least 5,500 gallons per 10,000

square feet of open contaminated surface area,

During construction at all work areas, uncon-
taminated fill shall be sloped so that surface

water flows away from the contaminated material.

Subcontractor shall at all times ensure that
contaminated water does not flow into or over
uncontaminated areas. Areas which become
contaminated as a result of inadegquate surface
drainage control shall be immediately restored in
the manner directed by Bechtel, and such
restoration shall be performed at the expense of
the Subcontractor. This applies to all work areas

including the Waste Containment Area.

14 Rev.
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GENERAL REQUIREMENTS

Fill shall not be placed on saturated soil, snow,

ice, or frozen ground surfaces.

Clay, soil material, and topsoil shall not be
placed when the temperature is 32°F or below.

Existing ground surfaces to receive fill shall be
scarified to a depth of 3 inches and compacted in
accordance with this specification prior to

beginning fill placement.

Fill placement shall conform to the lines, grades,
sections, and elevations shown on the design
drawings. Grading tolerances shall be plus or

minus 0.1 foot.

Moisture content tests will be performed by Bechtel
on fill material in accordance with AASHTO T 217.
Tests will be taken as deemed necessary by Bechtel.

In-place density tests will be performed by Bechtel
on uncontaminated material in accordance with ASTM
D 2922 and/or ASTM D 1556. In-place density tests
will be performed by Bechtel on contaminated
material in accordance with ASTM D 1556. Tests
will be taken as deemed necessary by Bechtel with a
minimum testing frequency of one test taken for

each 500 cubic yards of fill placed.

15
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All in-place density and moisture testing performed

by Bechtel will be done without cost to the
Subcontractor, provided that the Subcontractor
shall at its expense furnish labor, equipment, and
materials to assist Bechtel in accessing test

areas, and obtaining samples for testing.

After placement but prior to compaction, fill
material determined by Bechtel to be outside the
moisture content limits stated herein, shall be
moisture conditioned in place to within the
specified moisture limits. Should Bechtel
determine that it is impractical to condition the
fill in place, it shall be removed and replaced
with material meeting the moisture limits. Such
moisture conditioning and/or removal and
replacement shall be by and at the expense of the

Subcontractor.

Material satisfactorily placed and spread shall be
compacted by rolling. Rolling shall be performed
systematically on all portions of each area being
compacted. Unless otherwise approved, all roller
trips shall be made in parallel paths. To ensure
complete coverage of the areas to be rolled, each
pass of the roller shall overlap the adjacent pass
by not less than 2 feet. Where compaction does not
meet the specified requirements, material shall be
reworked and recompacted at the expense of the

Subcontractor.

16
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6.7.10 Subcontractor shall maintain compacted areas and
ensure that weather damage does not occur. Damaged
areas shall be reconditioned at the expense of the

Subcontractor.

6.7.11 The compacted surface shall be sealed by leaving
the top surface shaped and rolled to shed water at
the end of each day's activities. At the beginning
of each day's activities, the sealed surface shall
be scarified to a minimum depth of 3 inches prior
to commencement of additional placement on this

areda.
UNCONTAMINATED WATER SUPPLY

Subcontractor may use as a clean water source, the
existing water hydrant located at the southeast corner of
the Waste Containment Area. Use of the water hydrant
shall be coordinated with Bechtel to prevent scheduling
conflicts with other Subcontractors. A backflow preventer
shall be provided at the Subcontractor's expense and used
to prevent backflow into the clean water system. The
hydrant shut-off valve shall be operated only with a
hydrant wrench. Any damage to a water hydrant shall be
promptly repaired at the expense of the Subcontractor.
Clean water is for leak testing water transfer line,
washing equipment, dust control, and miscellaneous other

activities as specified.
PLACING CONTAMINATED MATERIAL

6.9.1 Unless noted otherwise, contaminated soil from

on-site and off-site remedial action shall be

17
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temporarily stockpiled in the North Pond as
directed by Bechtel. No compaction efforts on that
material will be required until it is placed in the

Waste Containment Area for final disposal.

All contaminated material shall be finally placed
within the Waste Containment Area as shown on the
design drawings and shall have a loose lift
thickness of not more than 12 inches. Contaminated
material shall be compacted to at least 90 percent
of the maximum dry density as determined in
accordance with ASTM D 1557.

Contaminated material shall be finally placed
within plus or minus 3 percent of the optimum
moisture content as determined in accordance with
ASTM D 1557. '

The in-place contaminated materials within the
Waste Containment Area limits shown on the design
drawings shall be moisture conditioned and
compacted to the line, grade, and elevation shown
on the design drawings. If additional excavating,
moisture conditioning, and compacting is deemed
necessary, Bechtel may authorize additional

excavation, moisture conditioning, and compaction.

Soil stabilization methods using various chemical
additives or admixtures may be considered, but a
work plan for such soil stabilization shall be
submitted to Bechtel for review. The work plan
shall include as a minimum a catalog cut of the

proposed additives, methods and procedures for

18
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preparing, mixing, and spreading the additives, and
the quantity of the additives or admixtures
(percent by weight of stabilized soil) to be used.
For all materials including sludge and sediments
from the ponds, work involving soil stabilization
methods shall not begin until this work plan has

been reviewed and accepted by Bechtel.

6.10 PLACING CLAY

57528
02/11/86

6.10.1

6.10.2

6.10.3

Clay material shall be placed in the Waste
Containment Area as shown on the design drawings
and shall have a loose 1lift thickness of not more
than 8 inches. C(Clay shall be compacted using a
sheepsfoot vibratory roller to at least 95 percent
of the maximum dry density as determined in
accordance with ASTM D 1557.

Clay material shall be placed 1 percent to 3
percent wetter than the optimum moisture content as
determined in accordance with ASTM D 1557,

Moisture content tests will be taken with a minimum
testing fregquency of one test taken for each 500
cubic yards of clay placed or at least one test

performed each day clay is placed.

The first 1lift of clay fill material placed in
contact with contaminated material shall be spread
in a manner that prevents contamination of
equipment. Spreading of clay material shall be
accomplished by pushing the clay ahead of the
spreading equipment thereby keeping the equipment
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5752B
02/11/86

6.10.4

6.10.5

6.10.6

6.10.7

Specification
14501-15-54-C-01

on clean material at all times. If so desired,
alternate methods of clay placement shall be

submitted to Bechtel for approval.

Clay material shall be placed and compacted in a
manner that prevents cross contamination between
the clay £ill and existing waste. Should the top
surface of the first 1lift of clay fill become
contaminated or the surface of any other lift of
clay become contaminated as determined by Bechtel,
the contaminated clay material shall be removed,
disposed of in the Waste Containment Area, and/or
replaced with clean clay as directed by Bechtel at

the expense of the Subcontractor.

Prior to the placement of the overlying soil
material, any depressions in the clay layer on
which the soil material is to be placed that are
greater than 0.1 foot deep shall be scarified,
filled and compacted with clay fill. No cracks or

voids in the clay layer will be acceptable.

Clay placement shall not be complete until Bechtel
has inspected the clay layer and approved it for

subsequent placement of soil.

Equipment which becomes contaminated, as determined
by Bechtel, will be decontaminated by others at
facilities provided by Bechtel, prior to its reuse
on clean material. Sﬁbcontractor shall remove
loose soil, lubricants, and debris from equipment
and transport equipment to the Bechtel-designated

on-site washdown facilities.
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14501-15-54~-C-01

6.11 PLACING SOIL MATERIAL

6.

12

02/11/86

6.11.1

6.11.2

6.11.3

6.11.4

6.12.1

Soil material shall be placed in the Waste
Containment Area as shown on the design drawings,
in two equal lifts, and shall be compacted to at
least 85 percent of the maximum dry density as

determined in accordance with ASTM D 1557.

Soil material shall be placed within plus or minus
3 percent of the optimum moisture content as

determined in accordance with ASTM D 1557.

The procedure for spreading and compacting the soil
material shall not displace or disturb the clay

layer on which the soil material is placed.

Prior to the placement of the overlying topsoil,
any depressions in the soil material layer on which
topsoil is to be placed that are greater than 0.1
foot deep shall be scarified, filled, and compacted

with soil material.

PLACING TOPSOIL

Topsoil shall be placed in the Waste Containment
Area as shown on the design drawings and shall have
a loose 1lift thickness not to exceed 8 inches.
Topsoil shall be compacted to 85 percent and shall
not exceed 90 percent of the maximum dry density.
The procedure for spreading and compacting the
topsoil shall not displace or disturb the soil
layer on which the topsoil is placed.
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6.12.2

Specification
14501-15-54-C-01

Topsoil shall be placed within plus or minus 3
percent of the optimum moisture content as
determined in accordance with ASTM D 1557.

6.13 TURF ESTABLISHMENT - GENERAL AREAS

57528
02/11/86

6.13.1

6.13.2

6.13.3

6.13.4

6.13.5

6.13.6

This section applies only to turf establishment in
excavation areas, Organic Burial Area, New Naval
Area, stockpile areas, pond removal areas,
demolition areas, and culvert removal areas. Turf
establishment for the Waste Containment Area is

addressed in Section 6.14 of this specification.

Specific limits of turf establishment will be
determined in the field by Bechtel.

Areas of turf establishment shall be scarified a
minimum of 2 inches in depth to loosen soil prior
to seeding. All areas shall be raked of rocks and

debris.

Seeding shall be completed by hydroseeding or equal

method submitted to Bechtel for review,.

Fertilizer and seed mix shall be broadcasted at
minimum rates of 20 pounds per 1000 square feet and

9 pounds per 1000 square feet, respectively.

Seeded area shall be covered with straw at a
minimum rate of 100 pounds per 1000 square feet.
The straw or other mulch material shall be watered

into the soil upon placement to prevent loss from
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5752B
02/11/86

6.13.7

6.13.8

Specification
14501-15-54-C-01

wind. Water used shall be potable and shall be
obtained from Bechtel in accordance with Section

6.8 of this specification.

Jute mesh shall be used to prevent erosion or areas
having slopes greater than 30 percent. Placement
of jute mesh shall be in accordance with NYSDOT
Section 612, "Sodding and Placing Erosion Control

Materials."

Maintenance of seeded areas is not required.

TURF ESTABLISHMENT - CAP

6.14.1

6.14.2

6.14.3

6.14.4

Turf shall be established on the cap to the Waste

Containment Area indicated on the design drawings.

Area of turf establishment shall be conditioned,
fertilized, seeded, and mulched in accordance with
NYSDOT Section 610, "Turf Establishment."

Straw mulch shall be used to prevent erosion of
soil and loss of seed on areas having slopes less

than 30 percent. Placement of mulch materials

'shall be in accordance with NYSDOT Section 610,

"Turf Establishment."™ Mulch shall be anchored by

disking into the topsoil.

Jute mesh shall be used to prevent erosion on areas
having slopes greater than 30 percent. Placement
of jute mesh shall be in accordance with NYSDOT
Section 612, "Sodding and Placing Erosion Control

Materials."
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6.14.5 Maintenance of turf is required for a period of one

month after seeding. Turf shall be watered at a
minimum rate of one inch of water per week for four
weeks. Natural rainfall will be considered
adequate provided that rain gauges are furnished
and employed to document the rainfall rate. A
minimum of 4 rain gauges shall be evenly spaced
over the cap area (Phases A, B, and C). Water
shall be obtained from the on-site uncontaminafed
water supply. The Subcontractor shall supply and
operate all equipment, pipes, pumps, sprinklers,

etc. necessary for the watering operation.
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APPENDIX 5-B

FIELD DENSITY TESTS

°® GENERAL NOTES

°® TEST RESULTS



GENERAL NOTES:

1) Field density test numbers with a "U" suffix indicate
tests performed on uncontaminated topsoil or clay for
clay cap. Specific material is identified in Proctor
Code material description for test.

2) Field density test numbers with a "C" suffix indicate
tests performed on contaminated soil placed below the
waste containment area clay cap.

3) Retests for field density tests are indicated with a
letter suffix (i.e., 34A, 34B, 34C...)

4) A "M" suffix indicates only a moisture content test was
obtained.



FIELD IN-PLACE DENSITY TEST REPORT

[) 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
[ S-3858 SHELDON RD.. P.O. BOX 229. ORCHARAD PARK, NY 14127 716:6498110
O3 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202
0O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342:5320
[ 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333
‘Proje‘ct: Niagara Falls Storage Site #14501-115-SC-170 Report No. 0T-1 REVISED
Client Bechtel Hational Date-: 5/2/86
Contractor: Sevenson Job No. BT-86-81
' In-place | In-place
Test Date of Depth or | Density | Moisture % Proctar Location and Remarks
No. Test Elevation {pcl] (") Compadion{ Code
54213350194 8—18-9-861 P=t—51H6005—E338
Ll L i Ra N al Fa¥ils Wale NEN o 100 (o Vallll o [ o Wil D O ol U IV V' WS V. Ko Wl
¢ Z\J J/ L JCJ e ULl o J Td.0 [QU.U =i ST TUUy TR U
s il ol Ba X o Ko Vi o Wil 5 WA V: BN = h Ko N o [eXolille 0.1 L cann AL
. U JLJ.\U TUT o J TU J OU . o/ ] ~ TUU L X 44
{
i ALl 19 anc N Qo4 nn N e 9 n.1 cICcn £224
H U J/ C JLUGU Ut ZZL .U UU,L 1 JTI0y CIIJY
{ .
i
i SH—52—1326 0193222 793P~ 157505 F194
i L1 i ol o] ko o B ol o W jod 101 e Nl & n_l lcinnn E17L0
ey J7 O TITT e T [FT T LAl T Uy Tt ~ T OV V7 J
M | 5/2 [332.0] - 12.9} - - | S1ANN, E120 /. Note- Mgoisture Mater
2M | 5/2 |332.0] - 11.2§ - - S1620, E320 / —not_calibrated
| 3M | 5/2 (330.0} - 13.3] - - S1480, EJ0Q / per Bechtel method as of
, this date
Procior Maximum Optimum .
Code | Density pcl] | Molsture (%] Material Type and Source
P-11118.4 11.4 “Uncontaminated topsoil from sample taken from stockpile
North of pond #4. Paratt-Wolff proctor 11/6/85, report no.
EEEEE used.
Respectfully submitted,
Nuclear Method used.
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 11:00

Technictan Time:

James Millard, Carl Rosati, Jr.

James Millard, Carl Rosati, Jr.

t Technician:
’ SUBSURFACE EXPLORATION W CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form




EMNPILE

SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

[ 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

[ 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716.342.5320

{J 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333

Project:

0O S-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-649-8110

Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-2
Client Bechtel National, Inc. Date: 5/6/86
Contractor: Sevenson Job No. ___BT-86-81
In-piace | in-place
Test | Dateol | Depthor| Density | Moisture| %  |[Proctor Location and Remarks
No. Test | Elevation | (pct) (%) | Compaction| Code
1A [5/6 [335.2198.8 |12.6182.3 | X |AIl tests were taken at S1333, F121
1B {5/6 334.7/117.61 12,9/ 98,1 | X [A11 moistures done with "speedy"
1C [5/6 334,2/118,11 13.9] 98.4 | X [All moistures done with “speedv"
1D {5/6 333.71117.41 14.31 97.8 | X A1l moistures done with "speedv"
Proctor value of 120.0 pcf from Parratt-Wolff
test UUUY of 10/9/85.
P{:Z;t:r n:::::l ?p"c'u Mft?t:::?:m Material Type and Source
X 120.0 - Uncontaminated clay from Borrow Pit.
Respectfully submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

R/T Form C

10:00 - 3:

00

James Millard

James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

11 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
11 5-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127

11 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

13 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
C1 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342.5320

(1 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

716-649-8110

DT-3 REVISED

Project: _Niagara Falls Storage Site _#14501-115-SC-170 Report No.
Client Bechtel Hational, Inc. ) Date: 5/8/86
Contractor: Sevenson Job No. BT-86-81
in-place | In-place
Test | Dateol | Depthor| Density | Moisture i Proctor Location and Remarks
Ko. Test | Elevation | {pcl} (%) | Compaction| Code
HAT-5/8—1335- 01185 1641854 P—1+51866—FE318* 66+ Pass
YA TS/ 83350166818+ 85- +—P-11-516085—E1F5 - 66i-pass
SHA—5/8—1326.0 }0}.2‘ 51854 P=tS750' 5 F194' 66ipass
A S/S 326019852 15918604 —TP=+ 5756334 66H—Faid
/U 1578 13250199, 8 [18.8 84,5 {P=11S900£35,66W Recompact—and—accept
8—5/8 325.0 H03 53 2 87 A —P=11SH06,£35 66/ Pass—
aMU | 5/8 |- - 12,1 |- - 51400, E120, GGW 12.3% optimum moisture
SMU | 5/8 (- - 13.2 | - - 51450, E120, GGW 12,3% optimum moisture
MU | 5/8 |- - 12.5 ] - - 51500, E120, GGY 12.3% optimum moisture
/MU | 5/8 |- - 13.1 |- - S1550, E120, GGW 12.3% optimum moisture
8MU | 5/8 |- - 12.0 | - - S1550, E200, GGW 12.3% optimum moisture
9MU | 5/8 |- - 11.4 | - - S1550, E250, GGW 12.3% optimum moisture
P[r:zzt: f D::::::l :::” Ml?lplll:::.[:/ul Material Type and Source
P-1 118.4 11.4 |Paratt-Wolff proctor 11/6/85, Report EEEEE used.
Respectfully submitted,
Remarks; 11 densities and moistures performedg, . - SOILS INVESTIGATIONS, INC.

by nuclear method.

Technician Time:

Technician:

R/T Form

8:00 A - 10:00 AM

James Millard

James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

» »
\ l J N O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
O $-3858 SHELDON RD., P.0. BOX 229, ORCHARD PARK, NY 14127  716-649-6110
SO AR INY ISV (ETNY @ NSHINOY ;05 CORONA AVENUE, GROTON, NY 13073 607-898.5881
201.225:0202

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
0O 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333

Project: __Niagara Falls Starage Site #14501-115-5C-170  Report No. DT-4
Client Bechtel National, Inc, Date: 5/13/86
Contractor: Sevenson Job No. BT-86-81
In-place | In-place
Test Dateof | Depthor| Density | Moisture % Proctor Location and Remarks

No. Test Elevatian {pci] %] Compaction| Code

qu 5/13 |338.0|118.0(12.3 {98.3 |X 51330, E130, 95% compaction required.

10U | 5/13 1332.5]115.3(11.8 196.1 X S1390, E110, 95% compaction required.

11U [ 5/13 {335.2 117.3 12.5 197.8 X $1580, E330, 95% compaction required.

120 | 5/13 1336.8|118.6/11.1 [98.8 |X S1610, E130, 95% compaction required.

10MU| 5/13 |- - 2.4 |- - 51600, E200
11MU[ 5/13 |- - 2.9 |- - S1500, E100
12MU} 5/13 |- - 1.5 I- - 51500, E210
Avg. (2.3
“Coée | oy ol | motsns 04 Material Type and Source
X 120.0 12.3 Parratt-Wolff proctor done on 10/9/85, report UUUU, Job #
L-85042

Respectfully submitted,

Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

11:00 - 2:30

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5187831565
(@ I BRI OIS (ET VS NSRS 1 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-896-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320

Project: liagara Falls Storéje Site #14501-115-SC-170 Report No. DT-5
Client Bechtel National Inc. Date: 6/20/86
Contractor: Sevenson Job No. __ BT-86-81
!7 in-place | In-placs
Test Date of Depth or | Density | Molsturs % Practor Location and Remarks
No. | Test Elevation {pci) (%) | Compaction| Code
62033684 F 1069561+ HSH8—F3
Proctor Maximum Optimum .
Code Density (pcf) Molsture {%) Material Type and Source
1-1] 120.0 12.3 Sample UUUU Uncontaminated clay-pond #7, from Paratt-llo1ff
Jjob #1-85042
Dated 10/9/85, report #UUUU

Respectfully submitted,

Sand cone method

Remarks: EMPIRE SOILS INVESTIGATIONS., INC.

8:00 - 4:00

Technician Time:

Technician: ~ James Millard James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY éONTROL 8 ENGINEERING SPECIALTY SERVICES
R/T Form C



o teiewman

FIELD IN-PLACE DENSITY TEST REPORT

0O 585 TROY-SCHENECTADY RD,, LATHAM, NY 12110 5$1B-783-1555

O $-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 718-649-8110
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

SOILS INVESTIGATIONS INC.

Project: _Niagara Falls Storage Site #14501-115-SC-170 Report No. ___ DT-6 2nd. Revisior
Client Bechtel National, Inc, Date: 6/23/86
Contractor: Sevenson : Job No. ___BT-86-81
in-placs | {n-place
Tast Date of Ospth or | Densly | Molsiure *% Proctor Location and Remarks
No. Test Elevation [[14]] {%} | Compactlon{ Code
20 | 109 2.0 1Inal 1nnl g2 2% 1 1aas F260
[ VT J ST T T UV TOTJ ELAE | = 1% kel B0 ] L= ~4
S T6/23—33 2336 936+ t++—3+—+SH4H9,E280—
R * Denotes passing test. 90% required.
Proctor Maximum Optimum .
Code | Oensityfpcl] | Molsture [%] Material Type and Source
L-1]120.0 12.3 | Sample UUUU, uncontaminated clay, pond #7 from Paratt-Wolff job
#L-85042, dated 10/9/85 report UUUY
Respectiully submitted,
Remarks: Sand Cone Method EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 7:00 - 11:30
Technician: ____James Millard James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SEAVICES
R/T Form C




// * FIELD IN-PLACE DENSITY TEST REPORT

N
SOILS INVESTIGATIONS INC

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

O S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166498110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881 :

0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202

[0 11684 RIDGE RD. EAST, ROCHESTER, NY 14621 718-342-5320

Project: __Niagara Falls Storage Site #14501.115-5C~170 _ Report No. _ 8T-7 REVISED
Client Bechtel National, Inc. Date: 6/25/86
Contractor: Sevenson Job No. ___BT-86-81
In-place | In-place ‘
Test Dateof | Depth or | Density | Malsture % Proctor Location and Remarks
No. Test Elevation {peh} {%} | Compacilon] Cods
SE—6/25 133306 1681987t 29451360{passing—test}90%—required
Proctor Maximum Optimum .
Code Dansity {pch) Moisturs (%) Material Type and Source
L-1] 113.0 13.8 On-site silty clay material from North pond(contaminated)
Respectfully submitted,
Remarks; ___vand-cone method EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 12:30 - 2:00

Technician: James Mijlard

James Millard

SUBSURFACE EXPLORATION ® CONSTRUGTION QUALITY CONTROL M ENGINEERING SPECIALTY SEAVICES

[T B PR



— * FIELD IN-PLACE DENSITY TEST REPURI

[ 585 TROY-SCHENECTADY RO., LATHAM, NY 12110 518-783-1555

0O S-5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-848-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 7168-342-530

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT~8 REVISED
Cliént Bechtel National, Inc. Date: 6/26/86
Contractor: Sevenson Job No. __ BT-86-81

In-placs | In-place ,

Test | Dateof | Depthor | Density | Moistura] %  [Precter Location and Remarks

No. Test | Elevation| {pcl] | (%] | Compactien| Ceds

16263340 616219871 41514945 £308—etevi—334-0-

. rod .

?E:‘::r u::::: :::” Mz‘:::::r;/" Material Type and Source

L-4t 113.0 13.5 On-site contaminated material from North pond

Respectfully submitted,

Remarks: sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.

12:30 - 2:00

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTAOL B ENGINEERING Si’EClALTY SERVICES
AT Form C
1QuittivIact,




— FIELD IN-PLACE DENSITY TEST REPORT

et
SOILS INVESTIGATIONS INC.

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621

Niagara Falls Storage Site #14501-115-SC-170

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
0O $5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202

518-783-1555

716-342-5320

Report No. __27=°  REVISED

Project:

. Bechtel National, Inc. 1/1/86 -
Client > Date: /1/8

Sevenson BT-86-81
Contractor: Job No.
in-placs | in-place

Test Dateof | Depthor| Oenslty | Molsturs % Proctor Location and Remarks

Nao. Test Elevation _ [pet] {%] | Compaction] Code
Iacn 111 AN 110 Q. 20N QAN [ 2 1N+ oL I o | 1 ey PP AP N
A "Ia) 77T YA | TTJe T LU UU T | S 4 RNULCSLU U 70, Ta T T UUeE LU EXCESS U TS LUTre
Proctor Maximum Optimum . .
Code Oensity {pcl) Molsture (%] Material Type and Source

L-2 113.0 13.5 Contaminated clay from North Pond

Respectfully submitted
Sand-cone
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.
12:15- 1:45

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION £ CONSTAUCTION CUALITY CONTROL B ENGINEERING SPECIALTY SEAVICES

RTfrim(




FIELD IN-PLACE DENSITY TEST REPORT

N

SOILS INVESTIGATIONS INC:

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
$-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716649-8110
105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

oooon

1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _Niagara Falls Staorage Site #14501-115-SC-170 Report No. ___D0T-10 REVISED

Client Bechtel Natijonal, Inc. Date: 1/7/86
Contractor: Sevenson Job No. BT-8A-81 .
' in-place | In-place
Test Date ol Depth or | Density | Molsture % Proctor Location and Remarks
No. Test Elevation lpcl] {%]) Compaction] Code
h NaVal 717 2?2 A 16 7 12 A oV, B 4 1.2 (o W, Ko TaY rcaan e oo
77 1 Tl e T TOUUS 7 T Je Y T Vel L SJTHFL Ty LLJU,, PUDJ
R _{2/7 272 NiQl 3 22 21 90 7 2 £2Q EF224  f£2341 0% raquired
Ao B— 330+ H3 22 3 80—~ ottty aty—F e Faguired
. Speedy used for moistures
Proctor Maximum Optimum .
Code Density (pcf} Molsture |%]} Material Type and Source
-2 113.0 13.5 Contaminated Silty Clay from Horth paond
Respectfully submitted,
Remarks: Sand cone used. EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 8-00 - 2:45%
Tecknician: James Millard . James Millard

SUSSURFACE EXPLOAATION B CONSTAUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

BT b o



'FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

0O 5-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

T RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storage Site Report No. DT-11 REVISED
Client Bechtel National, Inc, Date: 7/3/86
Contractor: Sevenson Job No. RT-86-81
in-placs | In-place

Test Date ol | Depth or | Density | Molsture % _ |Proctor Location and Remarks

No. Test Elevation [:14}] (%] Compaction] Code

86—F/3—1335-7198-3 220+ 80— t—2—1513815—f344—Fail

943 33 HH2F 12619582 —5H 287 Pass

. S0%Required—

Proctor Maximym Optimum .

Code Denslly {pc!) Moisture {%} Material Type and Source
L-2 [ 113.0 13.5 Contaminated clay from North pond

Respecttully submitted,

Remarks: __oand-Cone EMPIRE SOILS INVESTIGATIONS, INC.

12:30 - 3:30

Technician Time:

Tecknician: James Millard James MI1lard

SUBSURFACE EXPLORATION W CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
[ZEN BT



_— FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD,, LATHAM, NY 12110 518-783-1555

[ S-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716-649-8110
T 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _ Niagara Falls Storage Site #14501-115-5C=170  Report No. DT-12 REVISED

Client Bechtel National, Inc Date: 7/8/86
Contractor: Sevenson Job No. BT-86-81
ln-place | In-placs
Test Dateof | Depthor| Density | Molsture % Proctor Location and.Remarks
No. Test Elevatlon | [pcl] [} | Compactlen| Code |90% Required
G 7/8 3341 10351+ H:-8-+-3H-F - 2 S}-r‘uuma, 5225, Pass {”Ulth South trcm.h)
18 3330185+ 211561931 2—5H4 2285 Passthorth=South—trench)
13¢ 18— 1333619841861 87 -2 1SH58+—£236—FaiH—North-South—trench)
i
SCATHS 335 702 — 58 +97.5 2513845344~ Pass
14 /a 224 gliin 7 11e 2l gg n 2 lciann  £273 Dace
TG 70U [ JIT T U T TULT T\ EANERY T TTTOUy LT TaIg
16 /o 29 N 1g7 7 21_12 (oY, | o] clonn £21 0 £+
IO NI ST TITT 7 LT oL VU7 [ S TIJUT, LS T U T a7+
oo 110 AL oQ.—7 10 -~ o= A Ll ann | st Bl d Fasl
ToC 770 J0J,UTI057 TO. U 07 .% =z o T90U; o005 a1t
]
Proctor Maximum Optimum .
Code | Oensity {pcf] Molsture {°c] Material Type and Source
L-2]113.0 13.5 Contaminated Silty Caly from North pond
Respectfully submitted,
~ Sand cone method
Remarks: : EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 7:00 - 3:30
Technician: dJanies Millard James Millard

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL €& ENGINESRING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

Y
SOILS INVESTIGATIONS INC.

11

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783.1555
S-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

T RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: ___ Niagara Falls Storage Site#14501-115-SC-170  Report No. DT-13

Client Bechtel National, Inc. Date: 6/30/86_
Contractor: Sevenson Job No. BT-86-81
In-place | In-placs
Test Date of Oepth or | Densily | Maisture % Proctor Location and Remarks
No. Test Elevatlon lpel) %) Compaction| Code
i Jal el BoXa) 272 1102 N 201 071 1 1 o] 1890 jaka s ¥, | =1
L2 ey axeavy Tl e} JL eV [ val Ut a1 | et & SJEJE Ty ULy TurT
Material is more than 3% away from optimum
moisture as per Bechtel specifications
Proctor Maximum Optimum .
Code Denzity [pcf} Molsture {%] Material Type and Source
L-2] 113.0 i3.5 Contaminated material from North pond.
Respectfully submitted
Remarks: Sand cone method EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

R/T form C

1:30 - 3:30

James Millard

James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




O/

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
RO IR N ISINET NN @ NSIIN O] [ 55167 SOUTH PARK AVENUE, P.O. BOX 0912, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073  807-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320
Project: Niagara Falls Stdarage Site #14501-115-SC-170 Report No. DT-14
Client Bechtel National, Inc. Date: 7/23/86
Contractor: Sevenson Job No. _BT-86-81
in-place | In-place
Test Dateof | Depth or [ Density | Moisturs % Proctor Location and Remarks
No. Test Eievation (pef) {%] | Compactlon| Code
1rape Ft99 129 o 110 0 12 ne 92 1.2 S14EN E2AQ9 nmacc
10C TFTTITIIIL rTUeT L it JUSL T = B S~ A~ STy eteg o s = P
hWaVal 2/22 1220 o 1A 0O 14 Q9 Q2 Q 1 2 1409 L2871 mace
LAY LT ALK T\ e/ T TelJ AT L™= EAREAIR I A N
90% required
Moistures calculated by Speedy Method
Proctor Maximum Optlmum .
Cade Density (pci) Moisture (%] Material Type and Source
L-2 | 113.0 13.5 Contaminatéd clay-silt from North pond
Respectfully submitted,
Remarks: sand-cone EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

7:00 - 8:30

Janes Millard

R/T Form C

James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES




v e e

,é’ ‘ - FIELD IN-PLACE DENSITY TEST REPORT

0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555 ]
0O 5-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716-849-8110
[0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5320

Niagara Falls Storage Site #14501-115-SC-170

SQOILS INVESTIGATIONS INC.

- 0T-15
Project: Report No. REVISED
Client Bechtel Hational, Inc. . ‘ Date: 7/25/86
Contractor: Sevenson "Job No. BT-86-81

In-place | lo-placs .
Test Datsof | Depthor| Density | Maisturs % Proctor _ Location and Remarks
No. Tost Elsvation {pct) {%] | Cempaction| Code
206 1 72490 1330 21 13320312 4591000 H -2 S1H433—F267—Pass
390% reduired
*Speedy apparatus used for moistures
Practor Maximum Optimum .
Code Density jpcl) Molsturs [*%) Material Type and Source
L-2 | 113.0 13.5 | Contaminated Silty Clay from North pond
Respectiully submitted,

Remarks: ___~and-cone riethod EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 7:00 - 8:15

Technician: James Millard James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R bewe C




FIELD IN-PLACE DENSITY TEST REPORT

SOILS INVESTIGATIONS INC.

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

0O $-5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Client Bechtel National, Inc. Date: 7/30/86
Contractor: ___Sevenson Job No. BT-86-81
In-placs | in-place
Test Dsteof | Oapth or [ Densily | Moisture % Proctor Location and Remarks
No. Test Elevatian (pefl (%} ] Compaction! Code
270 241 0 hWaV, Y 11 2 2. N o] c1A0N  allo b 2a BN Daca
[ A9 1790 STl U TUS .U Tl 7L | Sl 4% SJTFUU S, LL7 Ty TUSS
90% required
Speedy apparatus used for moisture
Proctar Maximum Optimum .
Code Density {pcf) Maisture {%] Material Type and Source
L-2} 113.0 13.5 | Contaminated Silty Clay from North Pond
Respectfully submitted,
Remarks: _>2nd Cone EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 12:45 - 3:30

Technician:

R/T Form C

James Millard

James Millard

SUBSURFACB-EXPLORATION I.CONSTRUCTION QUALITY CONTROL Sl ENGINEERING SPECIALTY SERVICES



S
SOILS INVESTIGATIONS INC.

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110

FIELD IN-PLACE DENSITY TEST REPORT

518-783-1555

O S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7168488110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837  201-225-0202
O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342.5320
Project: Niagara Falls Storaqe Site #14501-115-SC-170 Report No. DT-17 KEVISED
Client Bechtel National, Inc. Date: 7/29/86
Contractor: Sevenson Job No. BT-86-81
.| in-placa | In-place _
Test Date of Depth or |, Dsnsity | Motsture % Proctor Location and Remarks
No. Test Elevatlon {pel) (%} Compactlon| Cade
200l 77949 13413 HH6- 01321166 2151450 2585Fass
Nt 7100 M40 0 112 £112 & bW alsl 1.2 clan oo Nace
ZJCU 7] o7 T aUe J TTJeU T Lo\ LR*A%A L R 4 JIJJU’ t‘oy raldo
90% required
Procter ‘Maximum Optimum .
Code | ODensity [pcf) | Moisture (%) Material Type and Source
L-21113.0 13.5 |Contaminated Silty clay from North Pond
Respectfully submitted,
Sand Con
Remarks: € EMPIRE SOILS INVESTIGATIONS, INC.

2:30 - 3:45

Technician Time:

Technician: James Millard

James Millard

SUBSUAFACE EXPLORATION st CONSTRUGTION QUALITY CONTROL M ENGINEERING SPECIALTY SERVICES

C




— .

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

@B IO Y (ET NN @SRV @A [ 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166438110

00 105 CORONA AVENUE, GROTON, NY 13073
[0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621

607-898-5881

716-342-5320

Report No. __DT-24 REVISED

Prbject: Niagara Falls Storage Site #14501-115-SC-170

Client Bechtel Natjonal, Inc. Date: 8/13/86
Contractor: Sevenson Job No. BT-86-81
. In-place | In-place
Test Date of | DOepth or | Density | Molsture % Practor Location and Remarks
No. Test Elevation (pel) {%) | Compaction| Code
150-Al 8/13 {342.8 | 116.2|15.7 | 94.5 |L-9{S1370. E280

* 14U-A

8/13 j343.0.1112.4/16.8 | 91.4 |L-9 [S1480, _E270

* Denotes fdiling test. Moisture ohtained by

speedy,

Note: Test #14U-A was not indicative of proct

used, Test will be retabulated when value

| from BOOS #3 is completed

* 16U 8/13 1337.41112,1114.9 91.2 J1-9 [S1330, F146 Traxler used
* 14U-B| 8/13 1343.0]112,9(13.6 | 91.8 [1-9 51480, F?70 Traxler used
Proctor Maximum Opti .
Code Density [pcl) Mnlgi:r‘:‘;:/ol Material Type and Source
L-9 [123.0 11.9 | Clay cap _material; B0OOS #1 propertv
Respectfully submitted,
Remarks: __>and_cone method used. EMPIRE SOILS INVESTIGATIONS, INC.

nuclear method used

Technic

Technic

R/T Form C

ian Time: 7:30-10:45/3:45-4:45

ian: Carl Rosati. Jr. Carl Rosati, Jr

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIAL:I'Y SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
@ BRI\ IS Y (ETNY@NRBINOA 5157 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837  201-2250202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342.5320

Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-25 REVISED
Client __Bechtel National, Inc. ' Date: 8/14/86
Contractor: Sevenson Job No. BT-86-81 "
In-place | In-placs
Test | Dateof | Depthor| Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pel) (%} | Compactien| Code

4y-C|8/14 |343.0 {117.7{13.2 | 95.7 |L-9 B1480, E270, Sand cone used.

6U-A| 8/14 |337.4 |106.7{19.5 | 86.8 |L-9 p1330, E146, troxler used.

7u |8/14 |338.3 [120.3]13.3 | 100+ | A 1310, E147, troxler used.

6U-B{ 8/14 1337.4 {1110.2118.2 | 89.6 [L-9 p1330, E146, troxler used.

* Denotes failing test

6U-C| 8/14 |337.4 | 114.0{14.5 |92.7 |L-9 |S1330, 'F146

8U |8/14 |[335.3]103.1]21.5 [83.8 |[L-9 [S1500, E120

Proctor Maximum Optimum .
Code Denzity [pcf) Molsture {%] Material Type and Source
L-9 | 123.0 11.9 Clay cap material: BOOS #1 property
A\ 120.0 12.3 Clay pond #7 1985 proctor
Respecttully submitted,
Remarks: ___>and cone method and Nuclear EMPIRE SOILS INVESTIGATIONS, INC.

method used.

7:30'9:45/3:00-4:15

Technician Time:

Technician: —_tarl Rosati, Jr. Carl Rosati, Jr.

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

R/T Form C




TR

- FIELD IN-PLACE DENSITY TEST REPORT

» ‘ »
N4 A\ [0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
S(@ 1B FINNOSY ¥ (ETN @SR IN(OE o 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7188498110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5681

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _Niagara Falls Storage Site #14501-115-SC-170 Report No. DI-26
Client Bechtel National, Inc. _ Date: 8/15/86
Contractor: Sevenson | Job No. BT-86-81
In-place | &-place
Test Date of | Depth or | Densily | Malsture % Proctor Location and Remarks
Ne. Test Elevation (pei) (%) Compaction| Code

16UD[8/15 | 337.4/115.6(13.0] 94.0 | L-9| South 1330 and East 146, 95% required

18UA[8/15 | 335.3]103.3|20.3]74 7-|L-9] South 1500 and kast 120, 95% required

Proctor Maximum Optimum .
Cade Denslity {pci} Moisture {%]) Material Type and Source
L-91123.0 11.9 | Clay cap material: BOOS property
Respectfully submitted,
Remarks; ___Nuclear Method used. EMPIRE SOILS INVESTIGATIONS, INC.

7:30-9:15/1:15-2:30

Technician Time:

Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD IN-PLACE DENSITY TEST REPdRT ‘

» [ J
A4 -‘ N
SOILS INVESTIGATIONS INC

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110  518-783-1555
0O S$-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716649-8110
0O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202
O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320
Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-27 REVISED
Client Bechtel National, Inc, Date: 8/16/86
Contractor: Sevensor Job No. BRT-86-81
In-place | In-placs o
Test Dataof | Oepthor| Density | Moisture % Proctor Location and Remarks
Na. Test Elevation [[14]] (%] Compaction| Code

]!&E 8/16 | 337.4/116.2| 13.9 94.5|L-9 |South 1330 and East 146 (PASSED)
180-3|8/16 | 335.3|114.8| 15.1 93.3[L-9 |South 1500 and East 120 (FAWED)

* Proctor Maximum Optimum .
: Code Density (pc) Molsturs (%) Material Type and Source
L-9 123.0 11.9 | Clay cap material: Boos property
i:_ Respectfully submitted,
Remarks: ___Nuclear Method used. EMPIRE SOILS INVESTIGATIONS, INC.

11:00 -~ 12:15

Technician Time:

Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

R/T Form C



i —

A4 -‘ 3
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

O $-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

3 Pfoject: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-28
: Client Bechtel National, Inc, Date: 8/18/86
Contractor: Sevenson Job No. BT-86-81
’ In-placs | In-place
Test Date of | Depthor | Density | Maisture % Proctor Location and Remarks
i No. Test | Elevation | (pel] (%) | Compactlon] Cods
18uc|8/18 [335.3 | 109.1 14.7/ 89.7 JL-3 | $1500, E120 (FAWLED)
- 7
|
Proctor Maximum Optimum - .
Cods | Density [pcf) | Malsture (%] Material Type and Source
L-3
B3 [121.6 13.5 | Clay off site BOOS property sampled from truck
Respectfully submitted,
Remarks: Nuclear Method used. EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

9:30 - 10:30

Technician: James Millard

James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

R/T Form C




/ FIELD IN-PLACE DENSITY TEST REPORT

ViEPlLkl
N
O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
@ BRIV N (ETNY@NSIIN O] 1 55167 SOUTR PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _Niagara Falls Storage Site #14501-115-SC-170 Report No. __DT-29 REVISED
Client Bechtel National, Inc. Date: __ 8/19/86
Contractor: Sevenson Job No. BT-86-81
In-place | In-place
Test Date of Dapth or | Density | Moisture % Proctor {.ocation and Remarks

No. Test Elevation (pef) (%) | Compaction| Code

20UN(8/19 | 337.0{114.1|12.1| 93.8 | L-3|S1425, E358(nuclear gage)

20US|8/19 | 337.0{116.4| 9.5 | 95.7 | L-3|S1425, E358, sand cone and speedy moistures

18UE(8/19 | 335.3(118.3| 10.9| 97.2 | L-3{S1500, E120, sand cone and speedy moistures

19UA|8/19 | 341.4{116.7 | 11.3} 96.2 | L-3|S1450, E300, Sand cone and speedy moistures

(8]

21U 8/19 326.0{109.4} 14.3| 91.9 | L-5|S1470, E4Q2

95% required

Proctor Maximum Optimum L
Code Denzity (pcf) Moisture {%] Material Type and Source
L-3 | 121.6 13.5 | BOOS #3 proctor, off-site from BOOS Property
L-51 119.0 14.6 | BOOS #5 proctor, off site from brownish gray clay
Respectfully submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

7:00 - 10:00

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION I CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C



(_\ - FIELD IN-PLACE DENSITY TEST REPORT

» I »
\ A A O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
@ IR I\ SN (ETNR @NSPINOR o 55167 SOUTH PARK AVENUE, P.O, BOX 0913, HAMBURG, NY 14075 716-648-8110

: O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
0] 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Prdject: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-30
Client Bechtel National Inc. Date: 8/20/86
Contractor: : Sevenson Job No. BT-86-81 "
. In-place | In-placs
Test Dateol | Depth or | Density | Moisture % Practor Location and Remarks
No. Test | Elevatlon {pef) %) Campaction| Code

21UA18/20 | 326.0{115.4] 13.4| 94.9 | L-3[S1470, E402

22U 8/20 331.1]115.8] 13.6] 97.3 | L-5[S1400, E060

23U {8/20 | 319.5{112.9] 14.8] 94.9 [ L-5/S1685, E310

95% required

Proctor Maximum Optimum .
Code Density {pcf} Moisture (%] Material Type and Source
L-3 [121.6 13.5 | B0OOS #3, clay from off site borrow pit on BOOS property
L-51119.0 14.6 BOOS #5, clay from off site borrow pit on BOOS property
Respectfully submitted,
Remarks: Sand cone used EMPIRE SOILS INVESTIGATIONS, INC.

Technician: James Millard James Millard

SUBSURFACE EXPLORATION S CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C




FIELD IN-PLACE DENSITY TEST REPORT
/ ,

V11 1% '
S\ O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
S@UBF IO Y(ETNH@INEFIN OB o 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716649-8110
607-838-5881

O 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Prdject: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-31
Client - Bechtel National, Inc. Date: 8/21/86
S BT-86-81
Contractor: evenson Job No. 86-81
In-place | In-place
Test Date of | DOepthor | Density | Malsture % Procter Location and Remarks
No. Test Elevation (pef} %) Compaction| Code

24U |8/21 | 337.1199.8 | 17.6] 83.9 | L-5/51485, E128

25U 18/21 | 341.6{114.8] 14.2] 96.5 | L-5/S1300, E245

26U |8/21 | 327.3] 112.6| 13.1] 94.7 | L-5/S1430, E402(Note: Speedy moisture used to can-

moisture apparatus)
24UA| 8/21 337.11100.8| 15.6] 84.7 | L-5/S1485, E128 '

27U 18/21 | 344.3(115.9] 12.2] 97.4 | L-5/51325, E250

28U 18/21 | 345.4{113.1] 13.8] 95.0 | L-5/S1456, E260

95% required

Proctor Maximum Optimum

Code Density (pci) Maisturs (%] Material Type and Source

L-5 {119.0 14.6 BOOS #5, clay from off site property owned by BOOS.

Respectfully submitted,

Remarks; ____and cone EMPIRE SOILS INVESTIGATIONS, INC.

7:00 - 8:30

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SEAVICES

R/T Form C

vert to dry density dug to possible error in nuc’
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» »
Wildl?
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

Pm'ject Niagara Falls Storage Site #14501-115-SC-170

0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

00 8-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

0O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

DT-32

Report No.
Client Bechtel National, Inc. Date: 8/18/86
Contractor: Sevenson Job No. BT-86-81
In-place | In-place
Test Dateof | Daspthor| ODensity | Moisturs % Practor Location and Remarks
No. Test Elevation [pef} %) Compaction] Code
18UCi8/18 335.3[109.1( 14.7} 89.7 | -31S1500, F12Q
Ist. '
19U |8/18 lift 104 .01 18.0] B5.5 =3 SM‘SO F300
18uDi8/18 335.31111.51 15.581 91.7 1 -31S1500, F120, 95% required
Proctor Maximum Optimum .
Code | Oensityfpcf] | Moisture (%] Material Type and Source
L-3 ] 121.6 13.5 Clay off site BOOS property, sampled from truck
Respectfuily submitted,
Remarks: ___Nuclear Method used

Technician Time; _9:30-10:30/2:30-3:30

Technician:

R/T Form C

James Millard

EMPIRE SOILS INVESTIGATIONS, INC.

James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
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SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
O S-5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075
0 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08337

518-783-1555

7168-849-8110
807-898-5881

201-225-0202

[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5320
Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. _DT-33 REVISED
Client __Bechtel National, Inc. Date: 8/25/86
Contractor: Sevenson Job No. BT-86-81
n-place | In-place
Test Dateof | Oepth or| Dansity | Molsture % Proctor Location and Remarks
Ne. Test Elevation (pct} %) Compactioa| Cods -
326 +-8/251334- 01073+ M- H 95821515705 1386 98%required: v
380 | 8/25 [346.1| 124.3/ 9.6 |100.0% L-5]| S1390, E266 "
39U | 8/25 [328.9] 117.3{10.3]98.6 |L-5]| S1600, E049
40U | 8/25 1336.1| 117.0/11.598.3 |L-5| 51273, E346
41U | 8/25 {328.2| 106.4 ]1;3 89.4 |L-5| 51660, E145.
42U | 8/25 |336.0) 115,1)14.8 1 96.7 |L-5] S1340, E374
95% required unless otherwise noted.
Ptr:::;t: ' u:::::l ;lpr:u Mgl‘;'llu":: ';:/d Material Type and Source
L-2 | 113.0 - .Contaminated soil with organic
L-5 119.,0 14.6 Clay, BOOS #5, from off-site BOOS property
Respectfully submitted,
Remarks: 5and cone method used. EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

QT Cneem

7:00 - 10:30/2:30-3:30

James Millard

James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES




-~ FIELD IN-PLACE DENSITY TEST REPORT

» ' »
\ ‘ A O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110  §18-783-1555
SO VBRI O (ET NN @RTINOF 5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-648-8110

O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

DT.31 REVISED

Project: _Niagara Falls Storage Site #14501-115-5C-170 Report No.

Client _RBechtel Hational, Inc, Date: 8/26/86
Contractor: Sevenson Job No. BT-86-81
v In-place | In-placs

Test Date of Dopth or | Density | Moisture % Proctor Location and Remarks

No. Test Elavation (pet} %) Campaction| Code

41UA | 8/26 | 328.2{ 119.00 10.5( 100.0 | L-5| S1660, E145 95% required

43U 8/26 | 340.7| 114.5 14,1 96.2 |L-5| S1415, E328 95% required

44y | 8/26 | 332.7 115;& 13.9] 97.2 | L-5} S1480, E404 959 required

45y | 8/26 | 325.41 116.1 12.3} 97.5 | L-5] S1680, E190 95% required
336-8/26-336- 10851401960 L-cf S$1560,E350 90% Required

Pract Maxi 0 .

i | omnyge | wommnrs

-5 1] 119.0 14.6 | BOOS #4 ~lay from off-site borrow pit owned by BOOS
L-8 113.0 13.5 Contaminated soil with orqanic

Respectfully submitted,
Sand Cone

Remarks: EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 7:00 - 9:30
Technician: “James Millard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C
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FIELD IN-PLACE DENSITY TEST REPORT

A\ HdRT

SOILS INVESTIGATIONS INC.

0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

0 $-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716-649-8110
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

1 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. __DT-35
Client Bechtel National, Inc. Date: 8/15/86
Contractor: Sevenson Job No. BT-86-81

In-placs | In-place :

Test Dats of Depth or | Density | Moisture % Proctor Location and Remarks

No. Test Elevation (pef) (%} Compaction| Code

16UD|{8/15 | 337.4{115.6(13.0 | 94.0 |L-9 {South 1330, East 146

18UA|{8/15 | 335,3/103.3(20.3 | 84.0 |L~9 {South 1500, East 120

Practor Maximum Optimum .

Code | Oensity (pcl] | Moisture (%] Material Type and Source

L-9 1123.0 11.9 Clayey Silt, some sand, trace gravel, BOOS #1

Respectfully submitted,

Remarks: ____Nuclear Method used. EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

A/T Form C

7:30-9:15/1:15-2:45

James Handzlik

James Handzlik

SUBSURFACE EXPLORATION B CONSTAUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

SUBSURFACE EXPLORATION B CONSTAUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
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FIELD IN-PLACE DENSITY TEST REPORT

» l »
\ l A O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
13(@) 1 KSR I\ OSY N (TN (@SR IN(OR [ 55187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7186498110
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

DT-36 REVISED

Project: Niagara Falls Storage Site #14501-115-5C-170 Report No. -
Client Bechtel Natjonal, Inc. Date: 8/16/86
Contractor: Bechtel Job No. __BT-86-81

Test Date of | Oepthor | Density
No. Tast Eiavatlon [pet)

in-place

In-place
Maisturs % Proctar Location and Remarks

(%} | Compaction| Code

16U-E£8/16 | 337.4116.2

13.9 | 94.5 [L-9 | South 1330, East 146

18U-B8/16 | 335.3 114.6

15.1 93.3 |L-9 | South 1500, East 120

Proctar Maximum Optimum .
Code Density (pcf) Molsture (%] Material Type and Source
L-91 123.0 11.9 Clayey Silt, some sand, trace gravel, B0O0S #1
Respectfully submitted,
N . .
Remarks: uclear method used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

11:00 - 12:15

James Handzlik James Handzlik

Technician:

R/T Form C

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL & ENGINEERING SPECIALTY SERVICES



_—

I DN B J
V1 1 k<
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
O $-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
0O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. _DT-37
Client Bechtel National, Inc. ‘ Date: 8/22/86
Contractor: Sevenson ' Job No. BT-86-81
In-placa | In-place _
Test Date of Depth or | Density | Moisture % Procter Location and Remarks
No. Test Elevation {pcl) (%) Compactlon{ Code
ale Qlon ~Aal Q£ o Yalil aQn o | I, W Y o sl oo . AN _cican [ e tor §
STC [y 44 D01 U J5,0 T OZ o J =z JUMPD—PTC T I0, _requiTred T STIOU EJIO
29U [8/22 | 336.61113.4 15.1 95.4*11 -5 | S1450, E368
24UBl 8/22 | 337.11113.9111.8 | 95.7*}1 -5 {51485, E128
30U 18/22 | 340.0114.8]14.8| 96.5%[1-5 | 51288, E268
3]U | 8/22 | 340.8 116.2112.2 | 97.7*1t-5 |S1410, E175
3211 [8/22 | 329.00116.6[12.8 | 98.0 {1-5 |S1352, F4Q7
33U 18/22 | 331.8 113.8113.6 | 95.7 11-5 [51288, F390
95% required unless otherwise noted
* Indicates passing results
AP ——33 9912 OB t=1 Sumppit STH80F370
34U [ 8/22 | 341.9116.0(12.4 1 97.5 |1 -5 151340, F190
350 1 8/22 | 339.71114.3/13.2 | 96.0 |1 -5 | S1330, F325
Proctor Maximym Optimum .
Code | Bensity (clj | Moisturs (%] Material Type and Source
L-2 1113.0 - Contaminated organic topsoil from S.C.A.
L-51119.0. 14.6 BOOS #5, clav from off site propertv owned by BOQOS
Respectfully submitted,
Remarks: Sand cone EMPIRE SOILS INVESTIGATIONS, INC.

Technician T|me 7:00‘]0:30/2:30"6:00
' Jim Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL W ENGINEERING SPECIALTY SERVICES

Technician:

R/T Form C

Jim Millard




FIELD IN-PLACE DENSITY TEST REPORT T -~ .- .'Z~¢

r’///; ..

v

Vi LI,
L , )
Ol 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5187831555 . -
@ BB INNOSYS (ETN @S IN 8 [ 55167 SOUTH PARK AVENUE, P.O, BOX 0913, HAMBURG, NY\34075 7188498110 -
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 00 McGAW DRIVE, EDISON, NJ 08837  .201-2250202 _

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320- R i e
Project: Njagara Falls Storage Site #14501-115-SC-170 Reporf No. -7 DT-38=g85vISED
: - o A 86
Client __Bechtel National, Inc. - Date: 8/23/86 .-,
Contractor: ___Sevenson Job No. __BT-86-81 .
In-placs | In-placs
Test Date of | Depthor| Denzity | Moisturs % Practer Location and Remarks _——ra
No. Test Elevatlon fpeh) {%) |} Compaction} Cods

36U {8/23 | 327.0 108.3]12.4 | 90.9 |L-5 S1595 . ED3R

370 | 8/23 | 324.5 113.4|13.1 | 95.3 [L-5 [S1680, E220 T

95% required

Proctor Maximym Optimum .
Code Density {pcf} Malstura (%) Material Type and Source ' -
L-5{ 119.0 14.6 BOOS #5, proctor, off-site clay from property owned by BBOS
Respectfully submitted, =7 my suDMitte
Sand cone
Remarks: EMPIRE SOILS INVESTIGATIONSAENEQCILS INVE-
Technician Time: 2:00 - 3:30
Technician: James Millard James Milldrd '1meg wFTAd

SUBSUARFACE EXPLORATION M CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES R(M. % EMGincZRilG SPEC
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\ l e [0 585 TROY-SCHENECTADY RO., LATHAM, NY 12110 518-783-1555

@ VR INY RS Y ETVH@NTIN O o 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-849-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

00 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-2250202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320

Project: Niagara Falls Storage Site #14501-115-5C-170 Report No. DT-39
Client Bechtel National, Inc. ' Date: 8/27/86
Contractor: Sevenson Job No: _BT-86-81
In-place | In-placs
Test Date of | Depthor| Density | Moisture % Proctor Location and Remarks
No. Test Eievation (pch} %) Compaction| Cade

46U18/27 | 332.11119.8| 11.4] 100.04 L-5[S1510, E062

47U018/27 | 329.0{117.3| 11.2] 98.6+] L-5/S1650, E350

480|8/27 | 334.3/112.7] 14.0] 94.7 | L-5[S1460, E397 - Fail [(_E &\S\
N J

49u18/27 | 330.5 115.4] 13.8] 97.0 | L-5 51654, E306

50U|8/27 | 333.2/113.2| 14.3| 95.1 | L-5{S1660, EO75

Speedy Apparatus used for moistures.

95% required

Proctor Maximum Optimum .
Code Density (pcl} Moizture (%) Material Type and Source
L-51119.0 14,6 BOOS #5, clay from off-site borrow pit
Respectfully submitted,
Remarks: sand cone EMPIRE SOILS INVESTIGATIONS, INC.

7:00-9:30/2:30-3:30

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES
R/T Form C ’




— FIELD IN-PLACE DENSITY TEST REPORT

» ' »
. \"4 ey O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
SO BT INIOSI Y (ETNY @SB O  — 5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-848-8110

O 105 CORONA AVENUE, GROTON, NY 13073 607-888-5881
T RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202
0 11684 RIDGE RD, EAST, ROCHESTER, NY 14821 716-342-5320

Project; _Niagara Falls Storage Site #14501-115-5C-170 Report No. __DT-40
Client ' Bechtel National, Inc. Date: 8/30/36
Contractor: Sevenson Job No. ____ BT-86-81
In-place | In-place I
Test Date of Oepth or | Density | Moisture % Proctor {_ocation and Remarks
No. Test Elevatlon (pef) %) Compaction| Code

58U|8/30 | 342.2/119.2| 12.6| 96.2 | L-7 51519,‘E270

590(8/30 | 342.1|110.4| 15.2} 89.1 | L-7|S1550, E155

57UA 8/30| 344.8/119.4| 12.3] 96.4 | L-7|S1310, E255

60U| 8/30 | 342.7/120.0¢ 11.5{ 96.9 | L-7{S1490, E301

95% Required, unless otherwide noted

Proctor Maximum Optimum .
Code Density {pct) Molsturs [%) Material Type and Source
L-7 ] 123.8 11.8 | BOOX #7, clay from off-site borrow pit
Respectfully submitted,
Sand-cone
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

12:30 -~ 2:00

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T fForm C

Ses e s dmisnRCC ARG AFCLIALLY AENYILED



-~ FIELD IN-PLACE DENSITY TEST REPORT

. \"4 R O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
(@)1 BSPINN 0§ (ET NN @NRPIN O o <5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-848-8110
807-898-5881

O 105 CORONA AVENUE, GROTON, NY 13073
T RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: Niagara Falls Sotrage Site #14501-115-SC-170 Report No. DT-41
Client Bechtel Natjonal, Inc. Date: _9/2/86
Contractor: Sevenson Job No. __BT-86-81
In-placs | In-placs

Tast Date of Oepth or | Density | Moisture % Practor Location and Remarks

No. Test Elgvation {pel) (%} Comgpaction| Code

61Uf 9/2 334,11 117.9] 12.3| 95.2 | L-7/S51599, E380

59UA 9/2 | 342.11117.8] 11,11 95.1 | L-7{S1550, E155

3561042 — 13370104 H—H0-9 92— -2 51550 £340{00%required);

95% required unless otherwise noted

Proctor Maximum Optimum .

Cods Density (pcl) Maisture (%) Material Type and Source
L-7 | 123.8 11.8 BOOS #7 Clay from off-site borrow pit
L-2 | 113.0 - Proctor value for contaminated soil as per Tom Leach

Respectfully submitted,

Remarks: _-__>and-cone EMPIRE SOILS INVESTIGATIONS, INC.

7:00 - 9:00

Technician Time:

James Millard James Millard
Technician:

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Farm ¢



"/‘I_:;'lELD IN-PLACE DENSITY TEST REPORT

» ' »
s o O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
@RIV OGN ET- NG @RI O 5 55167 SOUTH PARK AVENUE, P.O. BOX 0813, HAMBURG, NY 14075 7166498110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
[0 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5320

Pfoject: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-42
Client Bechtel Hatiopal, Inc. Date: 9/5/8F
Contractor: Sevenson Job No. BT-8A-81
In-place | In-placs

Test | Dateof | Oepthor| Density | Moisture %  |Proctor Location and Remarks

No. Test | Elevation | [pcf) {% | Compaction| Cade :

62Ul 9/5 | 344.9 104.9! 16.3| 84.8 | L-71 51304, E230

63Ul 9/5 32‘9.1 109.8; 10,01 88.7 | L-7, 51330, EQ048

64Ul 9/5 334,64 119,1] 15.3| 96.2 | L-7| S1350, E100

36695 48490 =2 ST 0375 {80% requiredt)

95% required unless otherwise noted

“Cote | oamsty bet) | Molsurs Material Type and Source

L-71 123.8 11.8 | BOOS #7, off-site clay

L-2] 113.0 - Proctor value as per Tom Leach

Respectfully submitted,

Remarks: __Nuclear Method used. EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 2:30 - 4:30

Technician: James Millard James Millard

SUBSURFACE EXPLORATION Il CONSTRUCTION QUALITY CONTROL iR ENGINEERING SPECIALTY SERVICES
R/T form C



_— FIELD IN-PLACE DENSITY TEST REPORT

» ' [
\"4 S O 585 TROY-SCHENECTADY RD,, LATHAM, NY 12118 5187831555
@ ISR I IS N ST NG (@ SHIN OB 1 55187 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 7166458110
O 105 CORONA AVENUE, GROTON, NY 13073 607-896-5881

C RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: Niagara Falls Storage Site #14501-115-5C-170 Report No. __DT-43
Client Bechtel National, Inc. Date: __8/28/86
Conttactor: Sevenson Job No. BT-86-81
In-place | In-place
Test Date of Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation [pef) {%) | Compaction] Code

51U(8/28 | 337.8/{115.7 | 13.2} 97.2 [L-5 [S1610, E099

52U 8/28 | 333.4]114.4 12.8] 96.1 |L-5 51332, E39

fath Bl o) e o] (ol | fal 2N
Ut U i L=z JTJTUS CIU

Q 240 711
(&} U7 ]

530/8/28 | 345.3]117.1]14.8] 94.5 |L-7 |S1412, E208

54U |8/28 | 336.9[119.6] 15.5} 96.6 {L-7 [S1620, E160

6"below

55078728 grade HS- 589 F BN 151223 48.—90% reauired

95% required unless otherwise noted,
Proctor Maximum Optimum .
Code | Density [pcl) | Moisture (%) Material Typg and Source

L-5] 119.0 14.6 BOOS #5, Clay from off-site borrow pit

L-21 113.0 - Proctor for contaminated soil, as per Tom Leach

L-7| 123.8 11 & BOOS #7, clay from off-site borrow pit

BNI-1 126.5 11.7 On-site C]ay from S]BQﬂgspectfu”y submitted,
E300(Stockpile)

Remarks: __oand Cone EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: /:30-9:30/2:30~4:00

James Millard

Technician: James Millard

SUBSURFACE EXPLORATION & CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
QT Cnrm



FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
S@)1 8P 10OV N (ETNY @SR INON 1 55157 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-648-8110
[0 105 CORONA AVENUE, GROTON, NY 13073  607-896-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342:5320
Project: Niagara Falls Storage Site #]4501-115-SC-170 Report No. DT-44
. iona .
Client Bechtel Hational, Inc Date: 6/23/86
Contractor: Sevenson Job No. __BT-86-81
in-place | in-placs
Test Date of | Dapth or | Density | Moisture % Practor Location and Remarks
No. Test Elevation (pcd) (%) Compaction| Cade
o nlon A0 A1 YN o L 10 Y Q1 L Cl1 A0 O33N
2 VI L O A4S T A S 3> 1P 9. B0 3 PN 0 B AL 1P B - 8 P9 S0 270 pass
90% required, passing test
Proctor Maximum Optimum .
Cade | Density (pcf) Molsture (%} Material Type and Source
* [ 124.2 10.5 From Paratt-Wolf proctor 6/8/85, report #F Job #L-85-042

Respectfully submitted,

Remarks: : EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: ___/:00-9:00

Technician: James Millard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C




SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

O s5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-648-8110
O 106 CORONA AVENUE, GROTON, NY 13073 607-808-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342.5320

Project: _Niagara Falls Storage Site #14501-115-5C-170 Report No. DT-45
Client Bechtel National, Inc. Date: 7/25/86
Contractor: ___Sevenson Job No. BT-86-81
In-place | In-place

Test | Dateof | Dapthor | Density | Molsturs % Proctor Location and Remarks

No. Test Elevation (pel) (%] Cempaction| Code

206742513363+ 113. 24313 4% 315002 SH335FE26F5pass

210 7/9LC an o0.11311 9 ﬁn o] QqQ-.n n I FaTa WS uls ¥, Ko foYal-4 P o

LICT 77 I o0 2 T T JI AT LT O TR OG, CZHT,  JUA requTred

* Speedy apparatus used for moistures

Proctor Maximum Optimum .
Code Density (pcf) Molisture (%) Material Type and Source
L-2 | 113.0 13.5 Contaminated silty clay from North Pond

Remarks: Sand

~cone method

Technician Time:

Technician:

R/Y Form C

7:00 - 3:30

James Millard

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



— FIELD IN-PLACE DENSITY TEST REPORT

u" N _
0O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
@ 18P 1N\ 0§ (ET- VU @NRRIN (@8 1 55157 SOUTH PARK AVENUE, P.0. BOX 0813, HAMBURG, NY 14075 716-848-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202
[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Projéct: Niagara Falls Storage Site #14501-115-5C-170 Report No. DT-46
Client Bechtel National, Inc. Date: __ 8/29/86
Contractor: Sevenson Job No. BT-86-81
In-placs | In-place
Test Date of Depth or | Density | Maisture b Practor Location and Remarks

Ne. Test Elevation {pef] (%} Compactlen| Code

56U | 8/29 1334.0| 120.0| 12.2|96.9 |L-7 | S1350, E300

53UA| 8/29 [345.3 | 112.7| 11.8]95.1 |[L-7 |[S1412, E208

57U | 8/29 [344.8 { 110.8] 14.8{89.5 |L-7 |S1310, E255

95% required unless otherwise noted.

Speedv apparatus used for moistures

Proctor Maximum Optimum .
Code Density (pc) Moisture (%]} Material Type and Source
L-71123.8 11.8 BOOS #7, off-site clay from borrow pit owned by BOOS

Respectfuily submitted,

Remarks: Sand-cone EMPIRE SOILS INVESTIGATIONS, INC.

7:00-9:00/2:30-4:30

Technician Time:

James Millard James Millard

Technician:

SUBSURFACE EXPLORATION ® CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD IN-PLACE DENSITY TEST REPORT

,///”

» »
VL E 1 I
SOILS INVESTIGATIONS INC.

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
O S-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202
{J 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342-5320
Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. _DT-47
Client Bechtel National, Inc. Date: 9/10/86
Contractor: Sevenson Job No. __BT-86-81
In-place | In-piace
Test Date of | Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {peh) (%) Compaction| Code ‘
62UA 9/10 {344.5] 103.4] 16.1] 83.5 |L-7 $1304, E230
63UA 9/10 [329.1] 103.9/ 15.6{ 83.9 |l-7|S1330, E048
Proctor Maximum Optimum .
Code | Density {pcf] Maisture (%] Material Type and Source
L-7 | 123.8 11.8 Clay from BQOOS #7, off-site borrow pit
Respectfully submitted,
Remarks: __Nuclear method used. EMPIRE SOILS INVESTIGATIONS, INC.

7:00-10:15/11:15-12:45

Technician Time:

Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION R CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C




FIELD IN-PLACE DENSITY TEST REPORT

B SOILS INVESTIGATIONS INC.

[ 585 TROY-SCHENECTADY RD,, LATHAM, NY 12110 518-783-1555
0 $-5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
[0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Pfoject: Niagara Falls Storage Site #14501-115-SC-17Q0 Report No. DT-48
Client Bechtel National, Inc. Date: 9/10/86
Contractor: Sevenson Job No. BT-86-81
In-place | in-placs
Test Date of Depth or | Deasity | Molsture % Practor Location and Remarks
No. Test Elavation (pef} %) Comgaction] Code
SPET9 0134000651 41-94=2 851506, £350
* Contaminated area
Proctor Maximum Optimum .
Code | Density (pcfl | Maisture (%] Material Type and Source
L-8 113.0 13.5 Clayey Silt, Contaminated material

Remarks:

Sand cone method

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

R/T Form C

7:00-10:15/11:15-12:45

James Handzlik James Handzlik

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES




O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166488110
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

0O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.2250202

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Projec-t: Niagara Falls Storage Site £14501-115-SC-170 Report No. __ DT-49 R?gii?w
Client Bechtel Hational, Inc. ’ Date- 9/11/86
Contractor: Sevenson Job No. BT-86-81
tn-place | In-placs

Test Date of | Dapth or | Density | Maisture % Proacter Location and Remarks

No. Test | Elevation | fpc) {%) | Compaction| Code 95% required
63UB | 9/11 [329,1] 116.4/11,8194,1 .| L-7] S1330, E048
62081 9/11 1344,5] 116.213,8193,9 {1L-7| S1304, E£230
65U | 9/11 333,71 121.812.6{98,4 | L-7! S1630, E290
66U | 9/171 1334,0{ 100,11 11.0180.9 | L-7] S1540, €404
e/U 1 9/11 1329.8] 113.410.6]91.6 [1-71 S1350, E416
163U 9/11 132611 101.98.2 | 8.3 |[-7| S1450, £426 _
P;Z’: f D:l:::fpf,l Mx’,‘::‘;'” Material Type and Source
L-7 | 123.8 11.5 Clay from BOOS #7, off-site borrow pit

Respectfully submitted,

Remarks: ____Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.

echnician Time: 10:00 - 3:00

Technician: James Millard James Millard

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPCCIALTY SERVICES

ToemAlsinaA- EEEALU S 4) .



— FIELD IN-PLACE DENSITY TEST REPORT

ViEPLIs L '
LS
O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
RO 1K IOV (ETNV @SR (OB [ 55157 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-648-8110
607-898-5881

[0 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 AIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Enﬂect: Niagara Falls Storage Site #14501-115-SC-170 Report No. ____DT-50 L
Client Bechtel National, Inc. Date: 9/15/86
Contractor: Sevenson Job No. BT-86-81
in-place | In-place
Test Date of Depth or | DOensity | Moisture % Proctor Location and Remarks
No. Test Elevation {pcf} {%]) Campactien| Code

69U | 9/15 1340.11 102.8{13.0 ] 83.8 {* 51540, E310

Ul9/15 {338.71109.4/14,2 ] 89.2 | * S1620, E10Q2

95% required

Proctor Maximum Optimum .
Code | Density [pct} | Molsture |%) Material Type and Source
* 122.6 - Average of L-1 & L-7 as per Tom Leach
Respectfully submitted,
Remarks: ___Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 7:15 - 11:00
Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SERVICES
R/T Form C



Y

- FIELD IN-PLACE DENSITY TEST REPORT

&

V1. LIS
h O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5187831585
R@IEF IO ¥ (€N (@) SF IV (@8 [ 55167 SQUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166498110
607-898-5881

0O 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: __Niagara Falls Storage Site #14501-115-5C-170 Report Nog  DT-51 __REVISED

.

. - 12/24/86
Client ___ Bechtel Natjonal, Inc. Date: 9/17/86
Contractor: ' Sevenson Job No. __ BT-86-81
In-placs | In-place
Test Date of | Depth or | Density | Moisturs % Practor Location and Remarks
No. Test Eievation 1cf] {%] | Compaction| Cads ’

71U | 9/17 [337.0| 120.8] 12.1198.6 |* S1585, E380

7201 9/17 1335.7 117.00 11.395.4 |* S1588, E375

73U} 9/17 | 340.9| 116.6] 13.895.1 [* S1527, E322

7401 9/17 1342.9] 119.7[ 13.497.6 |* 51520, E320

69UN 9/17 | 340.1) 116.7] 13.395.2 |~ S1540, E310

70UA 9/17 |338.7| 116.1 15.1 94.7 |~ S1620, E102

95% required

Proctor Maximum Optimum . .
Cods Denaity [pc!) Moisture (%] Material Type and Source
* 122.6 - Average of B-1 and B-7 as per Tom Leach
\
Respectfully submitted,
Remarks: Sand-cone EMPIRE SOILS INVESTIGATIONS, INC.
9:15 - 12:00

Technician Time:

Technician: - Janies MIllard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SERVICES

R/T Form C

<= - e mmsim A S CAUNCE QAL ENLTALTY CODATCE

i s s e et aascae, . - - - - DT




_—— - FIELD IN-PLACE DENSITY TEST REPORT

V1L LIS
L'
O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
IS@ RPN XYM ETNY @ISR IN @R O 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-896-5881

0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
0O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5320

Project: Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-52
Client Bechtel National, Inc. Date: _ 9/18/86
Contractor: Sevenson Job No. BT-86-81
. In-places | In-place
Test | Dateof | Oepthor| Density | Moisture % Proctor Location and Remarks
No. Test | Elevation | (pcf} %%} | Compaction| Code 95% required

750 | 9/18 (342.0] 97.4 {14.8 ] 84.8 |* S1500, E350

76U | 9/18 {335.3| 93.6 |15.8 | 76.4 {* S1536, E405

Proctor Maximum Optimum .
Code Oensity {pc!) Moisture {%] Material Type and Source
* 122.6 - Average of Bl and B7 as per Tom Leach

Respectfully submitted,

Sand-cone method
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

7:15 - 10:45

Technician Time:

Technician: James Handzlik James Handz1ik

SUBSURFACE EXPLORATION B CONSTAUCTION QUALITY CONTROL M ENGINEERING SPECIALTY SERVICES
R/T Form C



_ FIELD IN-PLACE DENSITY TEST REPORT
—

\'4 R O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110  518.783-1555
SI@) IR R 1NN XY (E€TNU @RI O 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-896-5881
0
0

RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _Niagara Falls Storage Site #14501-115-5C-170 Report No. ___ DT-53
Client Bechtel National, Inc. Date: 8/19/86
Contractor: Sevenson Job No. BT-86-81
In-place | In-place
Test Date of Dapth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pct] {%) Compaction| Code

77U | 9/19 |343.6 | 104.4/15.4 |85.2 |* 51502, E345

78U | 9/19 {333.0] 109.4/14.2 {89.2 |* S1625, E385

79U 1 9/19 {332.6| 104.7/16.1 | 85.1 |# |S1285, E400

77UN 9/19 1343.6 | 102.7| 16.6/83.8 |* S1502, E345

Proctor Maximum Optimum .
Code Density {pci] Moisture (%] Material Type and Source
00S
AVG, 122.6 - BOOS average proctor BOOS #1 and BOOS #7
BOOS .
# 1123.0 1.8 [B0os #1 (L=
Respectfully submitted,
Remarks: Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: —7:00-9:30/4:00-5:45
Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
R/T Form C '

B e L T R N S I



FIELD IN-PLACE DENSITY TEST REPORT

0O 585 TROY-SCHENECTADY ROD., LATHAM, NY 12110 518-783-1555

O S$5187 SOUTRH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
0O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

0O RARITAN CENTER, 300 McGAW ORIVE, EDISON, NJ 08837 201-225-0202

[ 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storaye Site #145071-115-5C-~170 Report No. NT-54
Client Bechtel Hatjonal, Inc Date: _ 9/24/86
Contractor: Sevenson Job No. _ BT-86-81
In-place | In-place
Test Dateof | Dapthor | Density | Molsture % Proctor Location and Remarks
No. Test Elevation {pel) %) Compaction|{ Code
1st.

82U 19/24 Nift |121.9 ] 11.1f 97.5|.-26|S1400, E200

Proctor Maximum Optimum .
Code Density {pcf) Moisture {%) Material Type and Source
L-26] 125.0 11.5 BOOS Borrow Pit SM #1  (Soil material)
Respectfully submitted,
Remarks: __>and cone meﬁhod EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: __2:00 - 3:15

James Handzlik

Technician: James Handzlik

SUBSURFACE EXPLORATION ® CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES
R/T Form C .

LAy m CONSTANCTION OLANITY CONTROL @ ENGINEFRING SPECIALTY SERVICES



/,

\'4

FIELD IN-PLACE DENSITY TEST REPORT

LS

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5187831555
IO RTINSV (T VW @ SRS 1 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7168488110

0O 105 CORONA AVENUE, GROTON, NY 13073 607-868-5881
0O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5320

p',ojec,; Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-jszg%Egﬁ
Client Bechtel Hational, Inc. Date: 9/11/86
Contractor: _Sevenson Job No. ___ BT-86-81
In-placs | in-place
Test Dateof | Depthor| Density | Moisturs % Proctor Location and Remarks
No. Test | Elevation | (pcf] (%) | Compactlon| Cade | 959 roquired
53UB | 9/11 [329.1/116.4/11.8 | 94,7 [L-7 | 51330, E048
b2UB | 9/11 |344_51116+2]13.8 | 93,9 [L-7 [S1304, E230
5501 9/11 13337 [121.8]12.6 | 98.e J1-7 | s1630, £200
B6U_ | 9/11 1334,0]100,1{11.0 | 80.9 |L-7 | S1540, EA404
r51u'9m 329.81113.4110.6 | 91.6 1-7 | S1350, F4l6
658U [ 9/11 {326,1 {101.9{8.2 | 82.3 l1-7 | S1450, F426
Ptr::;':r D:\lell':‘ Tpn:t) mfx".':'u'ff'ﬂ/.. Material Type and Source
L-7 | 123.8 11.5 Clay from BOOS #7, off-site borrow pit
_ Respectfully submitted,
Remarks: Sand-cone EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 10:00 - 3:00
Technician: James Millard __James Millard

R/T Form ¢

SUBSURFACE EXPLORATION ® CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



T e

FIELD IN-PLACE DENSITY TEST REPORT

£~ V1LEP] I

[0 585 TROY-SCHENECTADY RO., LATHAM, NY 12110 518-783-1555

510 B 10Oy Y (ET VY @)NRPIN (88 [ 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 6078985881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-2250202
O 1164 RIDGE AD. EAST, ROCHESTER, NY 14621 716-342:5320
Project: _MNiagara Falls Storage Site #14501-115-5C-170 Report No. _ DT-56  REVISED
12/24/86
Client Bechtel National, Inc. Date: 9/17/86
Contractor: Sevenson Job No. BT-86-81
In-place | in-plzze
Test Dateof | Depthor| Density | Molsture % Proctor Location and Remarks
Na. Test Elevation {pch) {%] | Cempaction| Code
710 | 9/17 | 337.0f 120.4 12.1| 98.6  * S1585, E380
720 | 9/17 1 335.7] 117.Q 11.3]| 95.4 | * S1588, E375
730 | 9/17 | 340.9] 116.6 13.8( 95.1 * S1527, E322
74U | 9/17 | 342.9 T19.f 13.6 ‘97.6 * 51520, E320
69UA| 9/17 | 340.1] 116.7 13.3] 95.2 | * S1540, E310
70UA| 9/17 [338+7] 116.115.1] 94.7 | * | Si620, E102

95% required

Proctor Maximum Optimym ~ .
Code Density [pcf) Maisture (%] Material Type and Source
* 122.6 - Average of B-1 & B-7 as per Tom Leach
Respectfuily submitted,
Remarks: Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.
9:15- 12:00

Technician Time:

Technician: James Millard

James Millard

RA/T Form C

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SEAVICES




— FIELD IN-PLACE DENSITY TEST REPORT

Vi LIS
L
O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5187831555
@ ISR IV OSY N (ETNR @SN @B 1 55157 SOUTH PARK AVENUE. P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
607-898-5881

[0 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project; Niagara Falls Storage Site #14501-115-SC-170 Report No. DT-57
Client Bechtel National, Inc, Date: 9/22/86
Contractor: Sevenson ' Job No. BT-86-81
In-place | (n-place
Test Date of Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pct) (%} | Compaction| Code

79UA | 9/22 |332.6} 112.1]16.1 ] 91.1 [L-9| S1285, E400

81U | 9/22 |341.1] 120.8/14.3 196.9 |L-3Q S1198, E254

77UB | 9/22 [343.6| 114.6/14.6 | 94.5 |d=Ad S1502, E345

78UA | 9/22 1333.0( 119.4{15.2(97.4 |* 51625, E385

79UB | 9/22 1332,6/ 117,8/16.7 [ 95.8 |L-9| S1285, E400

Proctor Maximum Optimum .
Code | Density jpct] | Molsture (%) Material Type and Source
L-9 [ 123.0 11.9 | BOOS #1, clayey silt, some sand, trace gravel
L-30] 124.7 12.0 | Clay with silt, trace sand, South Trench
L-28] 121.3 14.0 | BOOS #8
* 122.6 BOOS Average Proctor
Respectfully submitted,
Remarks: _Sand-cone metfiod EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: £:00-10:00/3:15-4:45

Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION BICONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD IN-PLACE DENSITY TEST REPORT

VL L .LIS
L
D 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
S{@ RSP N ISYVET VY (@NSRINOR 1 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075  716-648-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881 -
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202

O 1164 RIDGE RAD. EAST, ROCHESTER, NY 14621 716-342.5320

Project: Niagara Falls Construction Project #14501-115-SC- Report No. _0T-58

170
Client Bechtel National, Inc. Date: 9/25/86
Contractor: Sevenson ' Job No. BT-86-81
In-place | In-place
Test Date of Dspth or | Density | Moisturs % Procter Location and Remarks
No. Test Elevation {pef] %) Compaction| Code
1st.
B3+ S5 S F 16 1958 1t=26S1325, £280
6"belgw
84U | 9/25 surfacell2.9 |16.0 | 90.5 L-30 S1200, E260
1st. ' '
850+ 25208451966 —26—5+6065—F1060-
Proctor Maximum Optimum .
Code | Density (pcf] | Moisture (%] Material Type and Source
L-26( 125,0 11.5 | BOOS Borrow Pit, SM#1(soil material)
L-30) 124,7 12.0 | Trace clay, silt, and sand, South trench
Respectfully submitted,
Remarks: _Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 2:30 -~ 4:30
James Handzlik James Handzlik

Technician:

SUBSURFACE EXPLORATION MICONSTRUCTION QUALITY CONTROL @l ENGINEERING SPECIALTY SERVICES
R/T Form C

T O I e PN



FIELD IN-PLACE DENSITY TEST REPORT

VLE LI
N
[] 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
EOIEPINOSYH(ETNY O I LPILO] 1 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837  201-225.0202

[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: _Niagara Falls Construction Project Site Report No. DT-59
#14501-115-SC-170

Client Bechtel National, Inc. ' Date: 9/26/86

Contractor: Sevenson Job No. BT-86-81"
in-place | In-place

Tast Date of Depth or | Densgily | Moisture % Proctor Location and Remarks

Na. Test Elevation {pet] %) Compaction| Code .

a6 §726- 34294+ 418 4—1892 =31—-510405£229

214 Qalog 220 110 2 12 A Q4 7 | 21 [odh WaVaV;: B of; Fals)

U7 J/L [OF s arav | T T U J T JaT Tt el | = S TUUT 5 S AV ey

laWXaVal ]St.

884 TPt T T 8T 937 =2 -51500 260

g8et—T1 97261+ Y22 7 T I T 1798.2 =26 S1620, EZBU

Proctor Maximum Optimum .

Code | Density (pc] Malsture (%) Material Type and Source

L-26] 125.0 11.5 BOOS Borrow Pit, Soil material, SM#1

-311 124.9 12.0 Clay, trace silt, Middle Trench

Respectfuily submitted,

Remarks: Sand-cone nethod EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 1:15 - 3:00
Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES
R/T FormC



- FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518.783-1555

0 S-5167 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 716-848-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 718-342-5320

SOILS INVESTIGATIONS INC.

Project: Tﬁagar‘a Fa11s Storﬂe S]te #]450] —]-15"SC"-\70 Report NO. DT—6O
Client Bechtel Mational, Inc. Date: __ 10/6/86
Contractor: sevenson Job No. __BT-86-81
In-place | in-place
Test Date of Depth or | Density | Maolsture % Practor Location and Remarks
No. Test Elavation {pct} (%} Compactlon{ Code
Znd.
BT A A 2 96— M= 5152085 E376
ST/ 76T 956 M=t1-STH4065—E360
85% required

Proctor Maximum Optimum . '
Code | Density (pcl) | Maisture (%) Material Type and Source
SM-11  125.0 11.5 Soil material from BOOS property

Respectfully submitted,

Remarks: ___>and-cone EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 2:00 - 3:30

Technician: James Millard James Millard

SUBSURFACE EXPLORATION & CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

-

i
! V1P LIS
: N
t O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
' @18 10\ O M (ETNU @IS IO - <5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166498110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881 :

. 0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08337 201-225-0202
3 O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: Miagara Falls Storage Site #14501-115-5C-170 Report No. DT-61
Client Bechtel National, Inc. Date: 10/2/86
; Contractor: Sevenson Job No. BT-86-81
In-placs | [n-place »
Test Date of | Depthor| Densily | Molsture % Proctor Location and Remarks
Nao. Test Elevatian {pet} (%} Compaction| Code
8" bellow ]
; o0U | 10/2 |surfadel10.8{14.7 |86.6 |[L-29 S880, E200, 95% required
86UA [ 10/2 1324.9| 111.6{13.6 [89.4 {L-31 S1040, E229,
] L-16
: H—+ 042132861 105.5[15.6 | 84.4 |36 SH49HE424—
1 Z8"bellow
i Q0UA | 10/2 |surface 119.7]/15.0 (93.5 |[L-29 See above, 95% required, 85% required
fj unless otherwise noted, speedy meter used for
Fé moistures.
{ T beTow L3\ ,
: 92U | 10/2 |surface 110.7{15.3 {88.6 |™ S1040, E230, (1984 clay)

Tests #86UA and 90U are in the Geotech trencheg

for hydro-group

Cots | sensty e | Mot o Material Type and Source

L-29| 128.0 10.2 Clay, trace silt and sand, North trench ]
L-31] 124.9 12.0 Clay, trace Silt, Middle trench

L-26/ 125.0 1.5 BOOS SM#1

Respectfully submitted,

) Sand-cone method
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

7:00 - 2:15

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SERVICES

R/T Form C




FIELD IN-PLACE DENSITY TEST REPORT

VL LIS
L
O 585 TROY-SGHENECTADY RD., LATHAM, NY 12110 518-783-1555
S{@ ISR IV OSY W ET VN @NSH N @8 [ 55167 SOUTH PARK AVENUE, £.0. BOX 0913, HAMBURG, NY 14075  716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202

0 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

Project: Niagara Falls Storage Site #14501-115-5C-170 Report No. DT-62
Client Bechtel National,! Inc. Date: 10/7/86
Contractor: Sevenson Job No. BT-86-81
in-place | In-place

Test Date of | Depthor; Oensity | Moisture| % Proctor’ Location and Remarks

No. Test Elevation {pc) %) Compactlon| Code

GO+ oA 3R AR89 8—1t=26 S1450, E440(85% required)

Qe o7 37294 HG.; =3 882——T+-26 S1364, E420 (85% required)

SO 36130894 =26 S1665, E300(85% required)

24"bellow =29

S8t/ 7—rgrade IR IO 845 ++=+TSRRO, F165(95% required)

Proctor Maximuym Optimum .

Cods | Density [pcf] Moisture [%) Material Type and Source
L-261125.0 11.5 BOOS SM-1(Soil material) Borrow Pit QV 4]

29
L-+ | 128.0 10.2° | 1984 Clay(trench material) S880
Respectfully submitted,

Remarks: ___Sand cone method EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 3:30 - 6:30
Technician: James Handzlik James Handzlik

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTACL B ENGINEERING SPECIALTY SERVICES
AT Form C



F

~

-

FIELD IN-PLACE DENSITY TEST REPORT

» »
V11 Is |
SOILS INVESTIGATIONS INC.

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-15585
S-5187 SOUTH PARK AVENUE, P.0. BOX 0913, HAMBURG, NY 14075 7168-848-8110
105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

oooaon

TS T Al s e BRI TR R

RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202
1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
Project: Niagara Falls Storage Site #14501-115-SC-170 FReportfuo. DT-63
Client Bechtel Natiornal, Inc. . Date; __-_10/10/86
Contractor: Hydro Group Job No. BT-86-81
in-placs | In-placs
Test Date of | Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pch} [%e) Compaction| Code
18"bejow w29
102U 10/10| qrade| 110.4; 13.5486.3 |+=+| S880, E190
20"below L-3!
100UA 10/10l gradey 109,01 17,1 87,3 7| 5969, E432(retest)
4
2
i
9
Practor Maximum Optimum .
Code | Density (pcf) Moisture {%} Material Type and Source
L- 3\
=2 124.9 12.0 Middle trench(S1040) 1984 clay
L-29
+=3| 128.0 10,2 North trench, $880, 1984 clay
Respectfully submitted, .
Remarks: vand-cone method

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

7:30 - 10:00

Carl Rosati, Jr. Carl Rosati, Jr.

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



(510 1 6J 103N (€T NN @NRFIN (O] [ 55967 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075
607-898-5881

/"

FIELD IN-PLACE DENSITY TEST REPORT

518-783-1555

[0 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
716649-8110

[0 105 CORONA AVENUE, GROTON, NY 13073
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

[0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
pT-64 REVISED

‘oct: _Niagara Falls Storage Site #14501-115-5C=170 R No.
Project eport No 0774756

Bechtel National. Inc.

Date: _ 10/8/86

Client

Job No. _BI-86-81

Contractor: Hydro-Group

in-place | In-placs '
Location and Remarks

Test Date of Depth or | Densily | Molsture % Proctar

No. Test Elevatlon (pct) (%) { Compaction| Code
5" 13

99U | 10/8 |Down | 99.3 [20.0479.5 S1040, E130
v L3]

1000} 10/8 [Down | 112.5{15.8 [90.1 |*~ [s969, Fa32

95% required

Proctar Maximum Optimum .
Code | Density [pef] | Molsture (%) Material Type and Source
ta( | 124.9 12.0 1984 Clay as per G.G.W.

Respectfully submitted, -
Remarks: __>and-cone EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 12:00 - 1:15

Technician:

R/T Form C

James Millard

James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



Ay on
PT e

FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

O S-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7166498110
O 105 CORONA AVENUE, GROTON, NY.13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08337 201-225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342:5320

SOILS INVESTIGATIONS INC.

Njagara Falls Storage Site #14501-115-SC-~170 Report No. DT-65

Project:

Client Bechtel National, Inc. Date: __10/9/86
Contractor: Hydro-Group Job No. BT-86-81
in-place | in-place ’
Test Date of Depth or | Density | Maisture % Practor Location and Remarks
Ne. Test Elavation {pcf} {%) Campaction| Cads
24" L-~-29
98UA 10/9 |Down | 120.2|14.8 |93.9 (& S880, E165
L-29
1014 10/9 1" 123.7;10.8 |96.7 |5 S880, E255 -
Proctor Maximum Optimum .
Code | Density {pcl} | Maisture (%] Material Type and Source
29
- 128.0 10.2 Clay proctor from 1984 material, as per B.MN.I.

Respectfully submitted,

S -
Remarks: and-cone EMPIRE SOILS INVESTIGATIONS, INC.

10:15 - 12:00

Technician Time:

Technician: James Millard James Millard

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL ® ENGINEERING SPECIALTY SERVICES
R:T form C



‘ IELD IN-PLACE DENSITY TEST REP
- F - S ORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555

0 S-5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 716-649-8110
{1 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320

SOILS INVESTIGATIONS INC.

Project: _Niagara Falls Starage Site 714501-115-5C-170 Report No. _DT-66
Client Bechtel National, Inc. Date: 10/23/86
Contractor: Sevenson : Job No. BT-86-81

In-place | In-place

Test Bate of Depth or | Density | Molsture % Practor Location and Remarks

Na. Test Elevalion (pef) {%) { Compaction| Code

319 1002 EOE © 12003140 o] 1 D a > —-NDT IU

U043 - di ke 20 O M8+ 06811 Pond—3—N-E—correr—repair= WASIE CCLT AVFA

[2"below =26

HoY4+6/ 23 +grade A 6—+4+52-173-3—1& 515505 F440
Proctor Maximum Optimum .

Code Density {pcf) Molsture (%} Material Type and Source

1 124.0 - B.N.I. On-site material
L-26

- 125.0 11.5 BOOS SM-1

Respectfully submitted,
NucTear method
Remarks: hod used. EMPIRE SOILS INVESTIGATIONS, INC.
«16 -

Technician Time: 3:15 - 5:00
Technician: Carl Rosati, Jr. Carl Rosati, Jr.

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES

A/T Form C



L " FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
SOILS INVESTIGATIONS INC. [RCietlipe i AVENUE, P.0. BOX 0913, HAMBURG, NY 14075  716-643-8110
O 105 CORONA AVENUE, GROTON, NY 13073 807-896-5881

O RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 201.225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342.5320

Pfoject: Niagara Falls Storage Site #14501-115-5C-170 Report No. DT-67 REVISED
. 12/24/86
Client __Bechtel National, Inc. Date: 10/17/86
Contractor: Sevenson Job No. BT-86-81
In-placs | in-placs .
Test Date ol | Depth or | Dansity | Molsture % Practor Location and Remarks
No. Test Elsvation {pef) [%) | Compaction] Code
HO6H-10/ 43293 106139188 4—-SM-1-S1612,—FE842 —Sevenson-Contractor (85%)
107U 10/17/337.8] 116.0{11.6 [ 97.4 |B-5] S1485, E141, Hydro-Group 95%
108Y-1 10/ 3orar—HOF-4-H-H -850 SM=3 515754265 Sevensom 853
[
+5%Y 119/11!7 3263 1367 }2.7 %5..3* SM— S}_CUSG, E4—22, Se‘v'crﬁfrﬁ, 85%—
Speedy used for moistures
Proctor Maximum Optim .
Code | Density ;lpr.l] Mol:tur:l;:'/.] Material Type and Source
SM-~1 125.0 11.5 Soil material off-site pit
B-5 119.0 14,6 (Qv-35) BOOS #5, off-site clay

Respecttully submitted,

Remarks: __>and-cone EMPIRE SOILS INVESTIGATIONS, INC.

10:00 - 12:00

Technician Time:

Technician: James Millard _ \ James Millard

SUBSURFACE EXPLORATION ® CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
A/T Form C



FIELD IN-PLACE DENSITY TEST REPORT

g

A O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
(@) 53 1\ XY V(ET-VE @) NSRBI (@8 [ 55167 SOUTH PARK AVENUE, P.O, BOX 0913, HAMBURG, NY 14075 716-649-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
[0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201-225-0202
DO 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716342-5320
Project: Niagara Falls Storaqe Site #14501-115-5C-170 Report No. _DT-68 pryIsep
12/24/86
Client __Bechtel National, Inc. Date: 10/21/86
Contractor: _Sevenson Job No. __BT-86-81
in-place | In-place :
Test Date of Depth or | Density | Moisture % Proctor Location and Remarks
Neo. Test Eievatlon {pef} %] Compaction{ Code
rinal
1l1ln” 1N0/2]1 lamada 1002110 1 Qc 1 1n <lann L".!so
WU LI/ “%) \_-’IUUC TUOUS7 T Ja | UU e § U JIJUU, e
o2+ H 3251862 Ho—-5H468—E428—E—Stepe
I67below L9
R0/ 2 surfage 85112 07863 5807, 470
Final
1121010712 lawa,d 17110 [oYodllh § 1n hWakoVal a7
1 IR RAYS TU7T LT SIUUC T OOULT Tl U UUT1 STUUU LI70
1Al 1Az i e eV S il e K T | [0 10 claan clico
1A% R/} TOUSI] 1.1 OJe T Y J1To0U, CTJU
H5u-1oL2H 155124902101 SH80—E120{T4re—tracks)
el Inzn1 | u n2 cll12 © 00 o 1N <laqan ledatele) 1N} clan
T TOoUJ IU[ [S9n § TUJ e Vo o T U LA%4 Jl"JU, LULJ, A Y JIUPe
Il 1ns/a1 lu 1n qQll1? o N7 1n CIcrn  CIOALC (o) clan
T {70 Tl TUL I T T J U7l o7 T J1JJU., LLTH Ty Je > TUpPT
required compaction between 85% and 90%
unless otherwise noted
Proctor Maximym Optimum .
Code Density {pc) Moisture {%) Material Type and Source
10 1 117.0 12.8 Paratt-Wolff Proctor for topsoil
L-Z24 -
M1 128.0 10.2 1984 Clay(proctor by Empire) from North trench
Respectfully submitted,
9:30 - 12:30
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician: James Millard

James Millard

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTAOL B ENGINEERING SPECIALTY SERVICES

R/T Form C



APPENDIX 5-C

"PROCTOR TEST RESULTS



COMPACTION L
TEST REPORT R
122 mags
STANDARD O  MODIFIED & H
:
METHOD A B B O Iy . anp
. L
cao o0 5 T
. a:_ lr
MAXIMUM DRY DENSITY % I ez
_120.0 rpcE z mmamas,
(]
OPTIMUM MOUISTURE CONTENT T
(2.3 % = \o X 5
- T
PERFORMED IN ACCORDANCE WITH : 1( ‘
ASTm D ISS7 loe aaaasy
gagss
T Samas:
yaas TR
|2 <0
WATER CONTENT, % OF DRY WEIGHT
SAMPLE NO. | 2 2 wid
MOLD + SAMPLE WT. 13.79 | 13491 (1397 | (368
MOLD WEIGHT Q47| 947 | 947 | 47
WET SAMPLE WT. 432 Y. 4 450 | 4.2
WET DENSITY, P.C.F. 1296 | 133.2 | 1356 | 1263
MOISTURE CONTENT 9.9 L5 | 134 19.0
DRY DENSITY, P.C.F. 117.9 | W4.5 | 18.0 | 10L.
L4
SOIL LOCATION
Saﬁ,.a/e 491910 :
U tontam saate o DATE /O-28S TESTEDBY R&C
Clay - Fond #7 creckepsy _ D P Blasland
Z
JOB NO._ 1‘95042
CLIENT fBECL\ lt ( Na“long( (nc.
y REPORT NO. vl
/V/ao QQL/CZQ//_? Sv‘omﬁc g'#f

PROJECT

va
‘/&u;sfo@ {V/(L

Sub Ccm'/rac% /9507~ //f—éC -/29

U Fob

FISHER RO. EAST SYRACUSL M.Y.13047
TELEPHONE AREA COOE 314/437-1423

—_——— ———




— = = ST T AT T A T
COMPACTION __-j:- T *—_‘t“ REaN: H —;ﬂ . f“% f‘;r;.i‘
TR T
TEST REPORT 4 TR SEsE anus L i iff-!
T R
STANDARD MODIFIED X T *l‘ T
\& T T y l NESRas
It
METHOD A X B sassaanaqn fj Ihl q
- o
. JERESEERRES
C . D [ LL. \\b 1 »') = r': Tt 1’ 1't?}"?;t '
' © 1 a AN T
g H , TR T
MAXIMUM DRY DENSITY e g s na A TS T e
1183  rcr 2 dualin: P LN T T
a uz i ' PN T
Y ! T _\N_’_ TE 1. i_PT
OPTIMUM MOISTURE CONTENT - . HH @ e
a ISNERER
\\'L( Yo ! TN {+
‘ “'{i‘?‘ t1 Ttﬂ
\ 117 __-_1 i" JI:
PERFORMED IN ACCORDANCE WITH 1 HHH Eufdsn
ASTM D-\RST .‘ R
R Y A W S 8 O 44
— — - _w ‘—.tr—.
— N RN .
0T AT FHEH :Hh{*}i,w
Te) \= , \8
S WATER CONTENT. % OF DRY WEIGHT
SAMPLE NO. \ 2 2 X
MOLD + SAMPLE WT. AN MG WHD 1445
MOLD WEIGHT 1012 | \OA2! \0.A2] \0N2
;_WET SAMPLE WT. 4.0\ H2b  Huy 433
' WET DENSITY. P.C.F. 12.0.3 127.80 \32..3 1249
MOISTURE CONTENT 72| Qb 1390 1158
DRY DENSITY. P.C.F. HZZ ubb H\pZ \\Ob
- soiLtocaTion  Uncontaminared Teopaor

~Sampled from Stockele.

Nocrn of  Pand ¥4

CLIENT

_Becnrel National, Inc. .
PROJEGT Ntoacx(‘o Falls S’\orogc Svte

R Lewiston ,Ng_w)(o.r %

Subcontrack .

_M501-15-SC- 129

DATE nje\8S TESTEDBY _RGL
checkeDBY _D.P- BMasland
_ A\ -B50NZ.
_EEREEE S

JOB NO.

REPORT NO.

U b

FISHER RO EAST SYRACUSE, N Y 13057
TELEPHONE AREA CODE 315/437.1429




TION L e T T RRAEEESHR
COMPACTI e A e
ST T Susper
TEST REPORT REusSSRREERN] [Ej[ L R
oY E 5 N I :L_‘, Hd b b L . T I
120 JERENaEnnE T i BORDE BESE
STANDARD MODIFIED % H i T R
i SaEansanantl ERREE ShEo
METHOD A X B o i ‘-;:ﬂji*' ' SeaRSARIERAR
N S NEESI RAEY
. woo o f TNV PR g o
c D O Sugn SREENE 4N TN _.T .1. ] , f_‘ - ,_}v
o H ot R ] T
> : M T ansd tHER P e
MAXIMUM DRY DENSITY = W2 e T T T 2y puE s
7.0 2 T T SNRERA *I‘."f.:i‘.fﬁ'
W/ PCF & RN LTS 1
] L . 11 :.-1'_7. bR “;_;
OPTIMUM MOISTURE CONTENT > HHH B
a A
VAR 108 N T
- sul _.qL.. 4 } ) . Fl
TATE T4 L
- Jf"W"
PERFORMED IN ACCORDANCE WITH PirT 1, 1
(%Y .i. 1 4 7
A5T M D-\557 D \ J ] yngas _‘;‘F_ -
anugiiss R T L
— —- T T
4 bedd il Lt | [ O O
- meageebliSgusanannpnnsndaloadss _f;f.‘ﬂj HELE
8 1Z b 20
e — WATER CONTENT, % OF DRY WEIGHT
SAMPLF NO. \ 2 2 R
MOLD + SAMPLE WT. AYAS L MY \WRY) W28
MOLD WEIGHT 104D ] 1043 1043 10.13
 WET SAMPLE WT. b WOV A N WA U W VL W Ve
I
[ _WET DENSITY. P.C.F. \20.0] 2.3 132.3] 124.5
' MOISTURE CONTENT q.? 0.7 WAl wes
DRY DENSITY. PCF. NOML WAL WM (o4
soiLLocaTion _Uncontarminated Topsall

. From_StracKeile West of Pond 5

DATE uliz |85 TESTEDBY _TW_
CHECKEDBY D.P. Blasland

CLIENT

Bechiel National , Tac..

PROJECT N\QSQCQ Fa\\s_ﬁ_‘\omse Site

Lewiston, New York

Subcontract  \WH0L\-1S-SC- 129

Jjosno. ___ \ ~BHQYZ
FYFfEe

REPORT NO.

L. LUOI‘Fﬁnc

FISHER RD .EAST SYRACUSE N Y 13057
TELEPHONE AREA CODE 315/437.1429
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\ GRADATION OF SAMPLE
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SIZE BY WEIGHT
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—— e ZMOIST PENT
SAMPLE DESCRIPTION TEST RESULTS
Material C1avey Silt, contaminated material =~ Maximum Dry Density 113.0 pcf
Color_Brown _ source ___Qn-3ite Optimum Water Content 13.5 :
Sampled By M A R %
N\
METHOD OF TEST ' » ®
Vi1l -~ -8 &
STANDARD METHOD SOILs INVESTIGATIONS INC
ASTM D1557 A g
AASHTO OPTIMUM MOISTURE—MAXIMUM DENSITY/
Niagara Falls Storage Site
MILITARY Bechtel Natmn 1. Inc.
OTHER ;| |or.8Y: CCK |oATESAMP  5/) 86EROJ. no. BT-86-81
- A rrv freevenay: 1 M 1CHIRVE NO. 1 _Q
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GRADATION OF SAMPLE
SIEVE “% FIKER
SIZE BY WEIGHT
3" 100
: 15" 98.7
140 3/4° 96.6
. 1/2" 95.7
g 1/4" 93.5
Q #4 92.8
C/ .
2 5 10 90.5
2 130 1 < #20 88.2
o U % #40 86.5
0 6@9 #100 80.9
(o] i Xs)
i R \ 62270 O‘ng #200J 72.5
@ " 4501
a BECHTEL NATIONAL | JOB 9. 14
Z 120 TP 7% TATUS STAM Iod‘
8 _ ST )'ﬂt 9k 3\ ¢ STAMP
e 1 O ‘IZc K may procead. N\
2 ':‘ Sodrie st oo ent Warks NG nrecacd,
a O eafiwane oo SMeTR en L aNez2g sniect to
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. 90 0 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION TEST RESULTS
Material _Clayey Silt, some sand, trace gravel Maximum Dry Density 123.0 pcf
Color__Brown Source ___BOQS Property #1 ~  Optimum Water Content 11.9 %
Sampled By_BHI At Source - : ¢ N
oec ey oid =00 po-oszs
METHOD OF TEST \ I ® ®
LN
| STANDARD METHOD SOILS INVESTIGATIONS INC
ASTM D1 557 ( C | p— —
l _
AASHTO , OPTIMUM MOISTURE—MAXIMUM DENSITY
) Niagara Falls Storage Site
MILITARY Bechtel National, Inc.
OTHER OR. BY: LCK |oaTe sampLr 8/11/86pros no. BT-86-81
4 CK'D. BY: CCK [TesteDBY:  ..JK |curveno. =8

R/T Form E
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i GRADATION OF SAMPLE
" SIEVE | % FINER
SIZE . BY WEIGHT
15" 0 100
P14 99.4
140 ‘
1/2“? 98.5 |
L1/84" 0 97.3 *
- (#4 1 96,9 !
S | #10 ¢ 95,5 %
hrd [ #20 1 94.0
Q 130 #40 i  92.6 i
g #100! 89,2 |
0 | #200:  85.7 |
o ; i
W |
[« i |
8
Z o0 Liquid Limit - 44
8 Plastic Limit = 21
a Plasticity Index - 23
Classification - CL
110
7
Z
w ;
o) :
> :
o d i
e |
100 i
|
. |
| '
z |
900 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION #3 TEST RESULTS
Material_Clay, some silt, little sand, trace Maximum Dry Density _ 121.6 pcf
gravel
Color__Brown Source _BOOS Property Optimum Water Content 13.5 %
Sampled By___ESI At ___ Source
METHOD OF TEST ) ®
Vi1l
STANDARD METHOD SOILS INVESTIGATIONS INC.
ASTM__D1857 | A = =
AASHTO OPTIMUM MOISTURE—MAXIMUM DENSITY
Niagara Falls Storage Site #14501-115-SC-170
MILITARY Bechtel MNational, Inc.
OTHER DR B8Y PJA | DATE samPLED. 8/12/86[pROJ no. BT-86-81
CK'D 8Y CCK |TESTED BYPR & RK [CURVENO. | -15

R'T Form £
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GRADATION OF SAMPLE '
SIEVE | %FINER |
SIZE .+ BY WEIGHT |
14" 100.0 ;
1" i 99.8 i
14
° 3/4" + 99.8 !
_ 1/2" | 99.8 E
g a 3/8" 1 99.7
0 < 1/4" 1 99.3
T4 5L #4 | 99.0
SE _ € 10, 98.7 |
S ) 20 ._97.9
o v‘% A0 1 97.]
L5 Go270 © 100 | 94.6
i — " Ty 77200 | 91.9
o \ ) Liquid Limit - 51
5 120 o Plastic Limit - 22
o ; Plasticity Index- 29
~ Classification - CH
|
= 110 — .
7 j !
pd !
w f
o :
> :
a | |
100 ! P
| |
‘ i
!
| '
? i
90O 5 10 15 20 25 30
MOISTURE CONTENT  (PERCENT)
SAMPLE DESCRIPTION #5 TEST RESULTS
Material Silty Clay, trace sand, trace gravel maximum Dry Density 119.0 pcf
Color___Brown gource _BOOS Property . Optimum Water Content 14.6 %
Sampled By Client o; Center West at-1' to -3
[ METHOD OF TEST | VI PIR
| STANDARD | METHOD SOILS INVESTIGATIONS INC.
| !
| agsTMm _ D1557 =
| AASHTO L OPTIMUM MOISTURE—MAXIMUM DENSITY
5 : Niagara Falls Storage Site #14501-115-5C-170
| MILITARY | Bechtel National, Inc.
OTHER oR.sy- FIA | DATE sampLeB/15/86 |proy NO BT-86-81
cko sy CCK | TESTED BY: PS & MC | CURVE NO. L-17

R/T Form E
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GRADATION OF SAMPLE
SIEVE % FINER
SIZE BY WEIGHT
13" 100.0
1" 99.4
140 3/4"] 98.8
172" 97.7
' g 1/4" 96.3
) #4 95.8
- 9 .
-2 23 ¥10 | 92.6
O L1 ] < ¥20 | 89.8
= Qa 70 | 877
E < #100 | 82.9
Li G=2.70 O-v #200| 71.9
L) '/
w Q&
la) / 0, Liquid Limit 23
2 120 — \ Q Plastic Limit 19
8 Plasticity Index ¢
- Classification CL-M{
PH = 8,27
£ 110
@
4
w
o)
> |
o f
° |
100 | ™
900 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION B00S #SM #1 TEST RESULTS
Material BOPS M #1 Maximum Dry Density 125.0 pcf
Color.__ijw—nSource BOOS Property Optimum Water Content 1.5 ‘ %
Sampled By ESI At Source T R
R RN . 2N o) L
METHOD OF TEST ~ ~
V1P Lk
STANDARD METHOD SOILS INVESTIGATIONS INC
ASTM _ D1557 A = =
AASHTO OPTIMUM MOISTURE —MAXIMUM DENSITY
Niagara Falls Storage Site
MILITARY #14501-115-SC-170
OTHER DR.BY: PJA | DATE SAMPLED. 8/29/8¢ PROJ. NOBT_8(-81
' CK'D. BY: L resteney g |CURVENO. | _Dg

R/T Form £
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GRADATION OF SAMPLE |
_ SIEVE % FINER
SIZE BY WEIGHT
3" 100
—
. 3/4" 96.3
= 1727 95.6
8 1/4" 94,0
b F:7.3 93.5
2 430 0 T 904 ‘
g #20 1 89.8 i
O 1840 + BB.3 !
< F100 . B840 ‘5
a F200 | 79.2 :
2 .
zZ 5 Liquid Limit 34
8 Plastic Limit - 19
o Plasticity Index 15
Classification CL.
PH ' 8.3
£ 110
7]
P4
w
Q
>
o
@]
100 ~
0y 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION BNI #1 TEST RESULTS
Matenal _ 11ty Clay, little sand, trace gravely,,imum Dry Density ___126.5 pet
ColorMSomce On site BNI StOCkpﬂeOpnmum Water Content 1.7 - %
Sampled By ESI At S1800, E300 sty
METHOD OF TEST ® ~
\"4 " N
STANDARD METHOD SOILS INVESTIGATIONS INC.
AsTM_ D1557 A =
AASHTO OPTIMUM MOISTURE—MAXIMUM DENSITY
Niagara Falls Storage Site
MILITARY #14501-3115-SC-170
OTHER DR 8Y PJA | 0ATE SamPLED 8/12/86{PROJ NOBT-86-8]

icxd BY  CCK | TESTED BY JCURVE NO L-27




CONSTANT HEAD PERMEABILITY TESTING
WITH BACKPRESSURE SATURATION
DESCRIPTION OF TEST PROCEDURE

I. DESCRIPTION OF TEST APPFRATUS

: The permeability test is performed in a triaxial

5 cell, where the test specimén is enclosed in a latex
rubber membrane, sealed at base and cap with .rubber
O-rings. Filter paper, porous stones, and drainage
leads facilitate the application of hydrostatic pressure

to both ends of the specimen.

Pressure is generated by self-compensating mercury
columns capable of delivering pressures up to about 140
pounds per square inch. Three mercury columns are used.
One provides a backpressure to ensure saturaticn of the
test specimen. The second column is set at a higher
pressure to produce a hydrostatic gradient across the
length of the specimen. The third column provides the
cell confining pressure, which acts on the rubber membrane
to prevent passage of water up along the sides of the

specimen.

Water flow to and from the specimen is measured
by means of volume change units with graduated burettes
containing contrasting colored fluid to facilitate
reading of the interface meniscus. Burettes of various
sizes are on hand with graduations ranging from 0.05

to 0.2 cubic centimeter.

105 CORONA AVENUE, GROTON, NY 13073, 607-898-5881



Constant Head Permeability Testing Page 2
With Backpressure Saturation October 1981
Description of Test Procedure

II. SPECIMEN PREPARATION

y- Undisturbed Specimens

Undisturbed specimens usually are prepared
from 3 inch outside diameter thin wall tube samples.
A section of tube sample approximately 5 to 6 inches
long is extruded from the tube. The specimen ends
are carefully trimmed in a miter box so that they
are plane and square with the longitudinal axis of
the specimen. Length and diameter is measured by
calipers. Two sets of measurements are made at 90°
spacing. The diameter is measured near each end
of the specimen. The average of the measured dimen-

sions are computed and recorded on the test form.

B. Compacted Specimens

Compacted specimens are generally remolded in
a 4 inch diameter compaction mold. Unless otherwise
specified*the specimen is compacted to about 95 per-
cent of maximum dry density, as determined by the
Standard Moisture-Density test (ASTM Designation
D 698-70, Methods A or C), at a moisture content
corresponding to 95 percent compaction on the wet

- side of the optimum moisture content. Maximum

particle size permitted for this specimen size is

three-quarter inch.

The specimen is weighed to verify that its
density is reasonably close to the intended value,
is carefully extruded from the compaction mold and
the surface is examined for excessive pitting or
other signs of poor compaction before placement in

the triaxial cell.

*See Section 6.2 of the main report for compaction criteria.



Constant Head Permeability Testing Page 3
With Backpressure Saturation October 1981
Description of Test Procedure

II1TI..

TEST PROCEDURE

After the apparatus is assembled, and the triaxial .
cell is filled with deaired water, cell pressure and
backpressure is gradually applied until the preset
pressure levels on the self-compensating mercury columns

are reached.

The test is conducted in two separate stages. In
the first stage a uniform backpressure is applied to both
ends while the specimen is saturating and adjusting to
the net confining pressure (the difference between the
total cell pressure and the .backpressure). Routinely,
on specimens initially close to saturation, a backpressure
of 50 pounds per square inch is used. Compacted specimens
generally require a backpressure of 80 pounds per sgquare
inch for complete saturation. For undisturbed specimens
the cell pressure generally is selected to duplicate
the existing overburden pressure at the sample location,
thus minimizing consolidation effects. Unless other
considerations govern, the net confining pressure is
selected so that it is at least 5 pounds per sguare inch
greater than the highest gradient pressure to be used
during the permeability test stage. It must be ascertained
that all flow due to saturation and consclidation has
ceased before the permeability test stage is initiated.
With the range of pressures utilized thi; usually is
accomplished within a 16 to 24 hour pressurization period.

In the second stage of the test a hydrostatic gradient
is established across the length of the sample by increas-
ing the pressure at the base of the specimen while main-

taining the backpressure at the top. The rate of flow



Constant Head Permeability Testing Page 4
With Backpressure Saturation October 1581
Description of Test Procedure

through the specimen is determined by burette readings,
at timed intervals, on a volume change unit inserted in
the gradient pressure line. The flow rate is routinely
determined for two different gradient pressures. For
fairly impervious soils gradient pressﬁres 5 and 10
pounds per square inch higher than the backpressure
generally are applied. Gradient pressures on the order
of 1 to 2 pounds per square inch are used for more
pervious materials. At each gradient pressure the
permeability test stage is conducted for a sufficient

period of time to accurately determine the flow rate.

The Permeability Test Report form contains all
pertinent sample identification and specimen data.
Graphical presentations are given of the data upon which
"the flow rate determination was made at the respective
gradient pressures, as well as the permeability at the

respective hydraulic gradients applied during the test.

Aside from the self-compensating mercury column
pressure system and the twin burette triaxial volume
change unit used for flow measurement the procedure
described above is similar to "Permeability Tests with
Backpressure” in U.S. Army Corps of Engineers EM 1110~
2-1906, Appendix VII (7), pp. VII-17 to VII-22.
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TEST DATA- SAMPLE IDENTIFICATION:

SPECIMEN HEIGHT (em) .63
SPECIMEN DIAMETER (cm) 10145
DRY UNIT WEIGHT {pct) 110.0

MOISTURE CONTENT BEFORE TEST (%) 5.7 .

MOISTURE CONTENT AFTER TEST (%) 12.0

MAXIMUM DRY DENSITY (4STM O _15%% (wenn _123.0

“PTIMUM MOISTURE CONTENT (%) 11.9

ZLL CONFINING PRESSURE (psi) 95 as5_.
TEST PRESSURE (gsi) a5 . __9ep_
BACK PRESSURE (ps1) __80 80
DIFFERENTIAL HEAD (psi) € 10

PERMEABILITY (cm/sec)

1.96510-8 _ 2 45y 10-8_

BOOS #1 90% Remolded

visuaL DESCRriPTION: Clayey Silt,
some sand, trace gravel

L‘_@iﬂmpms SOIL'S INVESTIGATIONS, ING.
QS cerrenaiiiry TeST REPORT

Niagara Falls Storaqe Site
#14501-115-5C-170

L-22
-y

Jerouno2T-06-01
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SPECIMEN HEIGHT {cm) .62 ———— p—
SPECIMEN DIAMETER (cm) _ﬁO.N VISUAL DESCRIPTION. Clavev Sily, |
ORY UNIT WEIGHT {pcf) 128 . Some sand, trace arecvel
MOISTURE CONTENT BEFORE TEST (o) ’57____ _
MOISTURE CONTENT AFTER TesT (g0 __ 16,68 %
MAXIMUM ORY DENSITY (£57m o 1557 1230 S SMPIRE SOILS INVESTIGATIONS INC.
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S |
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-8.35 x10=9.
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TEST DATA: : SAMPLE IDENTIFICATION:
TYPE OF PERMEAMETER _ Constant Head Triaxial BOOS #3 95% Remolded
SPECIMEN HEIGHT ({cm) 11.67
SPECIMEN DIAMETER (cm) 10,18 VISUAL DESCRIPTION:
DRY UNIT WEIGHT {pcf) 119.2 Clay, some silt, little sand, trace

15,1
16,9

MOISTURE CONTENT BEFORE TEST (%)
MOISTURE CONTENT AFTER TEST (%)

MAXIMUM DRY DENSITY (ASTM D _1557) (peny __121.6
OPTIMUM MOISTURE CONTENT (%) 13.5
CELL CONFINING PRESSURE (psi) __95 95
TEST PRESSURE (psi) 85 30 .
BACK PRESSURE (psi) 80 80
DIF FERENTIAL HEAD (psi) 5 o 10

PERMEABILITY (cm/sec) 4.89x10 ©  5,81x 1079

gravel

%EMP{RE SOILS INVESTIGATIONS, INC.

WPERMEABILITY TEST REPORT

Niagara Falls Storage Site
#14501-115-SC-170
Bechtel National, Inc.L-32

baTE.  9/29/86 [PrOJ. NO..BT-86-81
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TEST DATA: SAMPLE IDENTIFICATION:
TYPE OF PERMEAMETER _ Constant Head Triaxial BOOS #3, 90% Remolded
SPECIMEN HEIGHT (cm) 11 '58
SPECIMEN DIAMETER (cm) 10.14 VISUAL DESCRIPTION :
107.7 Clay, some silt, little sand, trace

DRY UNIT WEIGHT {pcf)

3rave] _
EMPIRE SOILS INVESTIGATlONS, INC.

S E-S 1 ==

WPERMEABILITY TEST REPORT

Niagara Falls Storage Site

MOISTURE CONTENT BEFORE TEST (%) _ 19.1

MOISTURE CONTENT AFTER TEST (%) _ 20.3

MAXIMUM DRY DENSITY (ASTM D ]557) (pcf) 121.6
OPTIMUM MOISTURE CONTENT (%) 13.5
CELL CONFINING PRESSURE (psi) _ 99 95
TEST PRESSURE (psi) 85 90
BACK PRESSURE (psi) 80 80
DIF FERENTIAL HEAD (psi) 5 10

#14501-115-5C-170

PERMEABILITY {cm/sec)

1.07 x 10-8 7,26 x10-8

Bechtel National, Inc. L-33

NAT 9779786 Tooa:i nn.  BI-006-81
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HYDRAULIC GRADIENT - ah/L (em/cm)
TEST DATA: SAMPLE IDENTIFICATION:

TYPE OF PERMEAMETER

Constant Head Triaxial

BOOS #7, 90% Remolded

VISUAL DESCRIPTION:

SiTty Clay, little sand, trace gravel

@EMP!RE SOILS INVESTIGATIONS, INC.

WPERMEABIUTY TEST REPORT

SPECIMEN HEIGHT (cm) 11.66

SPECIMEN DIAMETER (cm) 10.15

DRY UNIT WEIGHT (pcf) 105.9

MOISTURE CONTENT BEFORE TEST (%) 12.7

MOISTURE CONTENT AFTER TEST (%) 9.4

MAXIMUM DRY DENSITY (ASTM D ]5§7)(ocﬂ 123.8
OPTIMUM MOISTURE CONTENT (%) 7.8

CELL CONFINING PRESSURE (psi) 95 95

TEST PRESSURE (psi) 85 90

BACK PRESSURE (psi) 80 80
DIFFERENTIAL HEAD (psi) _ 5 10 :
PERMEABILITY (cm/sec) 1.31 x 10-8 T.76 x10°

Niagara Falls Storage Site
#14501-115-SC-170

Bechtel National, Inc.L-34

DATE .

9729786 [eros no. BT1-06=0T
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HYDRAULIC GRADIENT

- ah/L {cm/cm)

TEST DATA.
TYPE OF PERMEAMETER
SPECIMEN HEIGHT (cm)
SPECIMEN DIAMETER {cm)
DRY UNIT WEIGHT (pef)
MOISTURE CONTENT BEFORE TEST (%) __ 13.0
MOISTURE CONTENT AFTER TEST (%) 17.2
MAXIMUM DRY DENSITY (aSTM 0 15571 (peh)
OPTIMUM MOISTURE CONTENT (%) ___..
CELL CONFINING PRESSURE (psi)
TEST PRESSURE (gsi)

BACK PRESSURE (psi)
DIFFERENTIAL HEAD (psi)
PERMEABILITY

.5
5.51 x 1079

{cm.sec)

cer

SAMPLE {TIFICATION:

BOOS #7, 95% Remolded

[
—

VISUAL DESCRIPTION :

Silty clay, little sand, trace gravel

ST

S ¢

MPIRE SOILS INVESTIGATIONS, INC.

ErECg s
SN 3 DCMEABILITY TEST REPORT

[P

Niagara Falls Storage Site
#14501-115-SC-170

Bechtel National, Inc

L-35

{77777 9/29/86 ToRroLNO . BI-00-81
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TvPe OF pEAmEameTer _Lonstant Head Triaxial 500S #8, 95% Remolded N -
SPECIMEN HEIGmT (cm) 11 .45 L
SPECIMEN DIAMETER [cm) 026 VISUAL DESCRIPTION . .
ORY UNIT WEIGHT (oct) na.z Clay,_some_silt, little sand, _trace
MOISTURE CONTENT BEFORE TEST (%) __17.4 qravel
MOISTURE CCHTENT AFTER TEST (%) __ 1880 _ _
MAXIMUM DRY DENSITY (ASTM D 1557 1tpety __121.3 lamam & EMPIRE SOILS INVESTIGATIONS INC.
OPTIMUM MCISTURE CONTENT (%) l_*. L —
- =
CELL CONFINING PRESGSURE {psi) 92_ __,__95 P;RMEABILITY TEST REPORT
TEST PRESSURE (g5 .8 .. .. .2g§
BACK PRESSURE (bsi) .80 _ __&0 fliagara Falls Storage Site
OF FERENTIAL HEIAD (psi) 10 ._;5 B Bechtel Hational, inc. L-36
PERMEABILITY (cm/sec) 2.858.x 10-9 2,21 . 1079 , — —
NATE 1 o=/ 36 I‘—?Pf_‘._) ND U =ib =i
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SPECIMEN DIZMETER (cmi __1__10-]8 R VISUAL DESCRIPTION o
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MOISTURE CONTENT SEFORE TEST (%) 18.5 trace gravel
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APPENDIX 5-~E

SOIL CLASSIFICATION TESTS
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PARTICLE DIAMETER,D
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[Clossitication
ASTM COARSE GRAVEL FINE GRAVEL COARSE SAND MEDIUM SAND FINE SAND . SILT OR CLAY
D 2487-84
SAMPLE INFORMATION: BOOS #8 » :
Clay, some Silt, little sand, trace gravel SOILS INVESTIGATIONS INC. PARTICLE SIZE
2.3% - Gravel ANALYSIS
11.6% - Sand Liquid Limit - 46
27.6% - Silt Plastic Limit - 25 N Falls St 3
58.5% - Clay Plasticity Index 21 Tagara ralls otorage Site

#14501-115-SC-170
Bechtel National, Inc L-28A
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APPENDIX 5-F

BORING LOGS



PROECT JOB NOL SHEET NO. HOLE KO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-lA
SITE NFSS - WEST OF COORDMATES ANGLE FROW HORL. BEARIG
WASTE CONTAINMENT Si1114  EOGB 9g° N/A
BEGUN COMPLETED DRLL MAKE AND WODEL HOLE STE OVERBURDEN FTD ROCK ¢ T TOTAL DEPTH
9/19/86 | 10/20/86 EMPIRE SDILS MOBILE B-55 12« 77 4t 0.05 47.05'
CORE RECOVERYTFTJ/ O CORE BOXES Sﬁﬂ:fg EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A oy 321.95 319.3 NONE OBSERVED AT.0 /272.3
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA./LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL S. BALONE /A. ATKINSON
WATER .
5§§ E;E g» PRESSLRE g NOTES ONe
g 5 EE SElz |OF TESTS = [ = [2 ' WATER LEVELS,
w2 |oiB | Elglu k=g = ELEVATION | & 3 3 DESCRPVION AND CLASSFICATION WATER RETIRN.
SD Wiz w18 t{‘..z,m 2 ] B “ CIARACTER OF
a2 gg §§3 £ §E§ E’E‘ §5§ 8 ORLLING, ETC.
-7 st lapelwe] 3193 |0
20 ] 0.0-3.0° FT SET WL:MODERATE YELLOW HORING ADVARCED
Slaa| 2| = gl 5 . t| BROWN (OYRG7ZiWiTH LITTLE CLAY, WITH 2 X 6 1/4
21 TH{L| UTTLE FIE TO COARSE GRAVEL, DRY, WA, HGLLOW STEN
J FILL. AUGER WITH 6 I\
316.3 |30 it 2T 0L TUODERATE BROWN STINGER PLUG.
SF I BYR3/4), SILTY, FRE TO COARSE, BELOW 20 FT
5 J BECOMING FINER WITH DEPTH, TO SANDY BORING ADVANCED
T[] | CLAY, WET, LEDIUM DEMSE TO STHF. USBIC 7 I
sS 6 AENE
> 12 |e il 4 5 8 T HOLLOW STEM
Tl FLIGHT AUGERS.
Fs
311.3 180 L B.0-6.0 FT CLAY L)k PALE BROWN
] / | (5YRS/2), SLTY. TRACE OF FRE TO
0] NEDIM SANDMOIST TO SATLRATED, MEDWI
’ ST, HIGHLY PLASTIC.
ST ]
SRR ] /
?/ :
i
15 /
Stale| s | 3| 3[37] 33 |60 L
2 3 . "7 | U200 FT LAY (CLX BROWRSH CRAY
. / — (5YRS/LL, VERY SOFT, VERY PLASTIC, WET
. T0 SATURATED.
: / 4 18 T0 20 FT:
. %— DRILLER REPORTS
. GRAVEL AND
" w7 B3 2] TI0.0-235 FT CLAYEY SLT MLRPALE CORBLES WHLE
2 24| 1 29 7 & - GRAYISH RED T0O PALE BRGWN SILTY CLAY, DRILLING.
16 || ] SOME MEDIUM SAND, LITTLE COARSE SAND,
N c| VERY STIFF,NOIST. INSTALLED 20 FT
8 OF B I DIA. FVC
295.8 23—”_// 735380 FT LAY {0k SOFT, STRKY, COHDUCTOR CASIHG
1 / GRAY WITH DISSEMINATED MEDIM- TO T0 136 FT DEPTH.
S ol 2l s l 2 25 4 COARSE-GRAWED SAHD, ¥ET, SAND CONTENT
2 ‘ 3 ] / DECREASES WITH DEPTH
té :
sS | 30 —_%
s (24|24 2 [ n ” ] /
té 1
4.3 |35 1/
SS<SPLIT §POOK ST=SIELBY TURE; SITE NFSS - WEST OF HOLE NG
D<DEMNISONs P=PITCHER: 0=0THER WASTE CONTAINMENT OW- 1A




PROECT JOB NOL BHEETY NQ. HOLE MO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2062 |  OW-IA
g§ - YATER
I PRESELRE
§g gg E 5; TESTS = 8 :‘ﬂg ‘:;VELS.
== WA 1Y 5 Rt | | g § DESCRPTION AND CLASSIFICATION YATER RETURN,
Bl= |ul™ 13 B8] g 1. = # a CIURACTER GF
2 z3| 23 |9= DRALNG. ETC.
§§§§ui§§§22_§ :
. 284.3 35 v
ulaul 4| of 2%/ - %
s / (8]
281.3 | 357 // 0470 FT CRAVEL T ELACK
1 SUBROUNDED TO ROUNDED, IN A MATRIX OF
R RED BROWN CLAYEY SWT, UDIST TO WET.
B 1 8 PO/R TG 40 -
. [97
1 ]
]
AR N YA i
: . OCCASIONAL GRAY GREEN CLAY FRAGUENTS.
[ [ PO/8 1720/6 45 -
- 47.0-47.05 FT SHALE: UOIST, RED BROWN
| { A | 1’4 ' o] Y AND GRAY GREEM, WEATHERED.
212.3—47.05 202y
R “_}‘ BOTTOM OF BORING AT 47.05 FT. OBSERVATION WELL
. RSTALLED TO 465
) FT DEPTH, SEE
- OBSERVATION WELL
. CONSTRLCTION
N LOG FOR DETARS.
n
]
R
4
SS=SPUT SPOONs ST=SHELBY TUBE SnE NFSS - ¥EST OF HOLE KO,
D=0ENNSOM P=RYTCHER 0-OTHER WASTE CONTAINMENT OW-1A




58:5SPLIT SPOONs ST=SIELBY TUBE;
D=DENNISON; P=PITCHER; 0=OTHER

NFSS - WEST OF CONTAINMENT

PROECT JOB NO. SHEET NO. HOLE KQ.
GEOLOGIC DRILL LOG FUSRAP [4501-115 | 1 0OF | | Ou-18
SITE ! COORDNATES ANGLE FROM HORZ. BEARNG
BEGUN COMPLETED ORLLER DRLL MAXKE AND MODEL HOLE S@g OVERBURDEN (FTJ RUCK T TOTAL DEPTH
9/30/86 | 10/21/86 EMPIRE SDILS CHE B-45 7" 17.0 N/A 17.0"
© |CORE RECOVERYFTS/O CORE BOXES SAMALES EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROWND WATER DEPTH/EL. TOP OF ROCK
N/A N/A 1-5S 321. 49 319.13 NONE OBSERVED N/A
SAMPLE HAMUER WEIGHT/FALL CASING LEFT N HOLE: DIA./LENGTH LOGGED 8Y:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
gz & WATER
=22 | Sl L FRESSURE ©NOTES Q&
Eg §§‘ Eg § %g TESTS = 8 §l . WATER LEVELS,
w3 |0 | Elgly mi= 2 v ELEVATION | & $ DESCRPTION AND CLASSFICATION WATER RETURIL
E‘a T -l = IR o 2 B a CILRALTER OF
ig gg T3 |E g=3 ga gzg 8 BRLLUG, £TC.
ol Bt &1 § elxog| 5193 0
- 0.0-15.0- FT: SEE DESCRIPTION ON
] BORING LOG OW-IA.
g ]
% ]
- 5
& ]
= ]
= -
= ]
= ]
=
= i
= p—
3 10 -
5 -
Z' -
~ ]
3043 | 5
5 9 // 5.0-7.0 FT CLAY (CH): SOFT, STKKY,
> (A 3 | ] // || WET GRAY.
- 302.3 —17.0 7644
A BOTTOM OF BORING AT 17.0 FT. OBSERVATION ®ELL
. [NSTALLED TO 16.7
] FT DEPTH. SEE
] OBSERVATION WELL
R CONSTRUCTION
§ LOG FOR DETALS.
N
]
N
]
]
STE HOLE RO

Ow-18




&/

DRILL LOG

PRO.ECT J08 NO. SHEET NO. HXE KO
GEOLOGIC FUSRAP 14501-115 | 10OF 2 | OW-2a
- F BEARNG
= wAst.:TSES CDN!;EASITNI%FNT " $320  E004 1™ m;o:m N/A
BEGUN COMPLETED DRLLER DREL LAKE AND MODEL IOLE SIZE OVERBURDEN (FTJ) ROCK ¢FTa TOTAL DEPTH
9/18/86 | 9/26/86 EMPIRE SOILS MOBILE B-35 6-1/4" 45.5 0.5 46.0'
CORE RECOVERYFT./Q CORE BOXES Sﬁfggs EL, TOP OF CASNG GROUID EL. DEPTH/EL. GROUKD WATER CEPTH/EL, TOP OF ROCK
N/A N/A s 321.50 319.4 13.0' /306.4 15.5'/273.9
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIL/LENGTH LOGGED BY1
140 LBS/30 INCHES OBSERVATION WELL S. BALONE/A. ATKINSON
WATER
Eﬁgé %gg W PRESSIRE g NOTES Ot
—= = = = |4 TER LEV
w313 g 31 g g o a ELEVATION E g 3 DESCRPTION AND CLASSFICATIGH WATER ;ztiulai
§ o jwlx [yl [HE @ CHARACTER OF
g.g 5 gsa £=|8=3 a:‘, d= 8 DRLLIA, ETC.
3i3° “CalEe 1T 8304 | g
ST 67 ] 24D €' 3RD 6" -
2 i 0.0-4.0 FT CLAYEY SILT(MLYMODERATELY
S5 2 . I} YELLOWISH EROWN(IOYRS/4] VERY SILTY
24 |8 j6 5 | M ] IN PART, VERY STIFF, DRY, LITTLE FINE-GRAVEL.
JH {17 TRACE COARSE SAND,VARIES TO PALE YELLOWISH
R BROWN(IOYR6/2).
315.4 140 37 TO-T0 FT SETY TLAYICC R TGAT
5 / — OLIVE GRAY (GYR5/I TO' MODERATE BROWN
ss I ] (5YR4/4),STIFF, DRY TRACE FINE
2 24 {24] @ s | 8 18 /] ¥ SUBROLNDED GRAVEL AND FIE SAND,
3124 10 & 41 RED-BROWN TO GRAY WMOTTLING.VERTICAL
/] \ FRACTIRE t UPPER FOOT FULED WiTH
2 / FINE SILTY SAND.
] 1.0-19.0 FT SILTY CLAY(CL): VERY FINE-TO
10 ] / | WEDIU SANDY,PALE BROWN.STIFFMODERATELY
ST ] S| TO HIGHLY PLASTIC, WET T0 SATURATED,
324 ] T1 TRACE 70 LITTLE FINE SUBROUNDED BLACK
] /FL GRAVEL (5YRS/2).
$s 7 :/ 3
2 1244} 0 2l s /1 ] /
15 7] / =
] /
ST j/ 3
3] 24| 24 ] A;
300.4 120 // [9.0-40.7 FT CLAYIL % BROWHRSH-GRAT
20 {5YR4/D CLAY, VERY SOFT, HIGHLY
. / PLASTIC, WET, WiTH NO GRANULAR
] / NATERIAL.
T%t_
8 i
Slala] 2131/ / 4
25 i/ ] 25.0-25.2 FT «FEW GREENISH ROCK
T | Fracunts w CLAY, TRACE OF SAND BELOW
j/ 25.0 FT. 265-26.7 FT THIN LAYER OF
N | GRAY BROWN, VERY FINE, SLTY, CLAYEY
] / | SAND. OCCASIONAL SILTY BANDS BELOW.
ss 5 . / <
2ol 4l 0 |6 |6 |/ ] /
30 /—1
/
4 o
58 ] / 6
> | 24| ] 1 2 34 aa | T
. N STE HOLE KO
et Bhaanslgnndll VEST OF WASTE CONTAINMENT OW-24




PROECT JOB NOL SHEET NQ. HOULE NOL
GEOLOGIC DRILL LOG FUSRAP H4501-115 | 5 o o OW-24
. WATER
U el e | . s o
E Bl | BE (2 z TESTS = | 5|4 YATER LEVELS,
" Eg 7] EE aeatn | E | g 5 TESCRPTICN AID CLASSIFICATION mcgug.
32§§ §§§ Ey gzg gf :z_'zg g ERLLNA. ETC.
H1a £ 844 |35
s " :%_ 40.7-4L4 FT CLAYEY SILTGA):GRAY BROWN,
Sloalaf u | 2 4 0 A
10 37— [AT-303 FT SILTGLYRED, WELL GRADED,
218.7 |00 L7741/ SAND AND GRRVEL NIXTURE,SATURATED:
$18-2 Lara 1 4.9-435 FT CLAYEY SILTQL): RED WITH
il - A FEW GRAVEL FRAGENTS, WET, SOFT.
975.9 i —"/43.5-45.5 FT SAND(SM): BROWN, FINE TO MEDIUM
-3 435 TRACE OF SILT, SONE FINE GRAVEL, WITH L ARGER
. . GRAVEL AT BEDKOCK CONTACT; SATURATED.
/525 T Joos T2 doost Y omas |45 AL o 4@5&;&({5 [;FRE $HZA(1)§E§R1CK RED WITH OTTASIONAL
3 273.4 —1 46.0
. BOTTOM OF BORING AT 46.0 FT.
b OBSERVATICN WELL
] HSTALLED 70 45.5
] FTy SEE OBSERVATION
. WELL CONSTRLCTION
h LOG FGR DETAILS.
]
SS=SPLIT SPOQ STSHELBY TuBk, STE VEST OF WASTE CONTAINMENT HOLE wo. ]
DDENKISON P=PITCIER 0s0THER OW-24




PROECT J0B NO. SHEET HNO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | Ow-2B
SITE NFSS - WEST OF TOQRDWATES ANGLE FROW HORZ. | BEARIG
WASTE CONTAINMENT $924  E007 90° N/A
BEGUN COMPLETED DRLLER DRLL MAKE AND MODEL . HOLE SZE OVERGBURDEN (FTD ROCK FTa TOTAL BEPTH
9/29/86 | 10/22/86 EMPIRE SOILS MOBILE B-55 7" 20.0 H/A 20.0°
CORE RECOVERYTT./D CORE BOXES SAMPLES EL.TOP OF CASNG GROUND EL. DEPTH/EL. GROWID WATER DEPTH/EL. TOP OF ROCK
" N/A N/A 2-55 N/A 319.2 N/A N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIAL./LENGTH LOGGED BN
140 LBS/30 IN. N/A A. ATKINSON
z|x WATER o
N 5 . e
é - = B|ES E . §§ o ELEVATION E 8 5 DESCRPTION AND CLASSFKATION WATER RETLRN,
NEEHE al ., ~ a @ CHARACTER OF
32|52 (5E3 IE §z§ 23 gzi 8 DRILING, EYC,
e KT 5 | 280 6| 3RD 6° 3]9'2 0 _
’ 0.0-B.0 FT : SEE DESCRPTION ON
5 - BORING LOG OW-24.
3 1
= 3
5 -
= ]
5 3 7
; —
g ]
6 -
X -
= ]
w N
10 - HO WATER
] DETECTED DURMG
] DRILLING.
o 2 157 B.08.0 FT CLAYEY SLT: CRAY BROWN
AR ol 8 "% - || WITH OCCASIUNAL BLACK ROCK FRAGMENTS.
301.2 1807 7 .0-20.0 FT CLAY: SOFT GRAY PLASTE,
$STulwl s 3 . 2| WET -
2 2 4 ¥ :
299, 2—+20 Va
] BOTTON OF BORING AT 20.0 FT. OBSERVATIGN WELL
] INSTALLED T0 19.9
] FT; SEE
] OBSERVATION WELL
. CONSTRUCTION
. LOG FOR DETAKS.
STE HKLE KO,

SS=SPLIT SPOON ST=SHELBY TUBE;
D=DENNISON: P=PITCHER! 0=OTHER

NFSS - WEST OF COHTAINMENT

Ov-28




PROECT JOBR NO. SIEET NO. HOLE NO.
GEOLOGIC DRILL LOG , FUSRAP 14501-115 | 10F 2 | OW-3A
SITE COORDINATES ANGLE FROM HORLL, BEARNG
NFSS ST31  E026 90° N/A
BEGUN COMPLETED DREL MAKE AND MOOEL HOLE SZE OVERDBURDEN (FTJ ROCK F1J TQTAL DEPTH
9/19/86 | 10/22/86 ENPIRE SOILS MOBILE B-55 2' e 77l 419 0.1 42,0
CORE RECOVERYF T/ D CORE BOXES Sﬁfégs EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
- - o 321.67 319.2 NONE OBSERVED -9/13/86 41.9'/211.3
SAVPLE HAMER WEIGHT/FALL CASING LEFT N HOLE: DiA./LENGTH LOGGED BY)
140 LBS/30 INCHES OBSERVATION WELL S. BALONE /A. ATKINSON
WATER
§§ & PRESSURE " NOTES O
EE‘ zg ggg gi TESTS = g |u :ATERLEVELS.
ug SBiEgln s ELEVATION | B £ ) DESCRPTION AND CLASSFICATION WATER RETLRN,
S & x| wi = Eg > s g @ CRARACTER OF
a2 §g gga E%|8=3| 55 !zg 8 DRLLING, ETC.
3 23 Be 1T 319.2 | 0
ST £ | OND 6°] 3RQ &° :
" 5 ¥ 0.0-F0 FT. SETY CLAY €Lk TRACE OF BORING ADVANCED
2 |24 2 8 i 3 - || COARSE SAND, MOIST, PALE BROWN WIHER X 6L
! ] / | GWR4s2 N.DIA HOLLOW
N / STEN ALGER.
. / BELOW (8 FT HOLE
] / ADVANCED USING T
" 5 / 1 5.0-7.0 FT SLTY FAE TO COARSE SAND, L Sow STEM
Sluls|s | sl s 1 / 2| SOME CLAY, TRACE OF GRAVEL, ¥ET :
B X / || TOSATURATED, WOD. BROWN SYR3/4.
] / 1.0-0.0 FT SKTY CLAY, SOKE FINE TO
] MEDIM SAND, PLASTIC,SATURATED, PALE
. / BROKN 5YR3/4.
. /
10 /~
Tlu |« : / i
‘/Lﬂ .
] / 1Z.5-4.0 FT VERY SOFT CLAY, HIGHLY DRILLER REPORTS
- PLASTIC, SATURATED, PALE BROWN 5YRS/2. VERY SOFT SOL
_ / STARTING AT .5
R F1.
15 / /5 FT VERY SOFT CLAY, WET T0
Y 2e| 2 - / STI' SATURATED, VERY HGHLY PLASTL,
1 / | 2] BROWNSH GRAY (5YRA/l; SAME MATERIAL
i / N ST 2.
Y WSTALLED 18 FT
300.2 |19.0 55F - : OF 8 BLPVC
TIT] [TH0-750 P SIY SAND W oAU O CASIG
- 20 —:|'L:'H SATURATED RED BROWN, SLLTY, VERY FINE 10 bEPTH OF B FT
L[| SAND WiTH SOME COARSE SAND; FINE
SZS 24|10 23 miis 2 TEE3 ] craver. AND GROUTED
T ANNULUS.
2%6.2 230 Y/ [ 730105 FT CAY (i SOFT, STRK,
. / WET, PLASTIC, RED GRAY, GRAY AND
25 ] / || RED.SLTY CLAY AND CLAY; RED SETY
< 3 ] CLAY TYPCALLY OCCURS IN THN BANDS;
N R 2l 3/ ] / 4| LOCALLY CONTAINS DISSEMINATED SAMD
] /_ AND GRAVEL.
30 —'/ -
58 4 .
2 (24| 1| 71 50 3| /4 . / 5
2wz |35 w/A
SStSPLIT GPOONs ST=SHELBY TUBE, STE HOLE NQL
D=DENNISON PxPTTCHER: O=OTHER NFSS ON-34




PROELTY JOB HOL SHEET WO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 of 2 OK-3A
ug - YATER
« ElE e PRESSLRE WITES. G
E._. 3 gs 5 g, TESTS - | 8 lu VATER LEVELS,
g <2 g g8 wE ;g ELEVATION | K i 5 TESCRPTION AlO CLASSIFICATION WATER RETURN,
E E'E un:; é&w E - @ s P73 GILRACTER OF
aggg ;E; g |8z EE Ez; g DRLLEG, ETC.
=3 ¢ E 2842 |35 .
Tlala| s | of 3|Y :% 6
] %“‘7
40 J/’"
$s 40 278.7 |40.5- " J05-4.3 FT SANDY GRAVEL (CFk
2 |20 4] 0 =30 A 7|7} ROUNDDED AMD SUBROUNDED, PEBBLE SIZE
271.2— 42 0” GRAVEL IN MATRIX OF RED SANDY CLAYEY
: =] SLT, WHST, DENSE TO VERY DENSE,
] 41.9-42.0 FT SHALE: WEATHERED, RED AND
i OREEN. —
- BOTTOM OF BORING AT 42.0 FT.
. OBSERVATION WELL
. HISTALLED TO 388
] FT DEPTH SEE
B ORSERVATION WELL
- CONSTRUCTION
] LOG FOR DETALS.
]
-1
N
]
]
..{
]
—1
.
SS=SPLIT SPOONs ST=SHELBY TUBE; STE NFSS HOLE MO
D=DENESCH P2PTCHER: Q20THER OwW-3A




PROECT Jo8 NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF | | OW-38
SITE NFSS - NORTHWEST COORDNATES ANGLE FROM HORLZ. BEARNG
OF WASTE CONTAINMENT ST27 E028 gp° N/A
BECUN COMPLETED DREL MAKE AND WODEL HOLE SZE OVERBURDEN (FTD ROCK GFTJ TOTAL DEPTH
9/25/86 | 9/25/86 EMPIRE SOILS MOBILE B-55 7 16.0 N/A 16. 0"
CORE RECOVERYET/D SAMPLES EL.TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOF OF ROCK
N/A 3-S5 321.38 319.7 NONE OBSERVED -9/25/86 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: BA./LENGTH LOGSED BYMi
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
o« 25 Elk PRESSURE OTES Ok
£E Bl Eg § gE = | 8 WATER LEVELS,
- = Ble W =R ELEVATION E g g DESCRPTION AND CLASSFICATION WATER RETLRN
snus wl® |2 E:‘zm a > CHARACTER OF
AL ESERENE: 323 r!_z;v 8 DRLLING. ETC.
33| 3 o S A il 3197 | 0
) . 0.0-10.0 FT: SEE DESCRIPTION ON BORING NO WATER
4] . LOG OW-3A. DETECTED DURING
o ] DRILLING.
= 4
= ]
[}
z ]
2 :
; -~
o -
= 7
= _
z :
~ -
5§ 5 .17 10.0-3.6 FT SILTY CLAY (CLi: BROWN,
> 124 24| 8 . / 1| WITH SOME MEDIUM-GRAINED SAND AND
5 N / || BLACK ROUNDED GRAVEL; SGFT, MOIST.
1 )
ARIEAE: 3 Z/ 2
3oe. | ﬂy | [ T3.6-8.0 FT CLAY (CHI: SOFT, WET,
sslogla| s 4 ; 3| STICKY, GRAY T0 RED GRAY CLAY WITH A
> 3 157 A FEW BLACK GRAVEL SIZE FRAGHENTS.
303.7 -1 16.0

TS W U U A S0 WA T U T U O VK WY D % K 0 S Y U N N O OO0 (6 NN OO O BN N

BOTTOM OF BORING AT 18.0 FT.

OBSERVATION WELL
INSTALLED 70 15.9
FT DEPTH. SEE
OBSERVATION WELL
CONSTRUCTION
LOG FOR DETALS.

SS=SPLIT SPOOHy ST=SIELBY TUBL
DeOENRISON; P=PTTOHER: O=0THER

SITE

NFSS - NORTHWEST
OF WASTE CONTAINMENT

HOLE NO.
Ow-38




PRO.ECT Jo8 NO. SHEET NO. HOLE KO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 10F 2 | Ow-4A
SIE NFSS - NORTH OF COORDMATES ANGLE FROM HORZ. BEARNG
WASTE CONTAINMENT S120 E172 90° /A
BEGUN COMPLETED DRLL MAKE AND WODEL HOLE SIZE OVERBURDEN (FTJ ROCK FTa TOTAL DEPTH
9/17/86 | 9/26/86 EMPIRE SOILS MOBILE B-55 12 & 7 40.3 0.3 40.6'
CORE RECOVERYFT./:0 CORE BOXES Sﬁ? EL.TOP OF CASING GROUND EL. DEPTH/EL. GROUKD WATER DEPTH/EL. TOP OF ROCK
N/A N/A s 320.52 317.6 6.0' /3116 10.3 /211.3
SAMPLE HAMMFR WEIGHT/FALL CASING LEFT N HOLE: DIA./LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL S. BALONE /A. ATKINSON
WATER
gs §§ Ezﬁ g | - eeessue g NOTES Ot
F AT éga o TESTS = ] 8 |« WATER LEVELS,
_.jg £° I » e gﬁ o | ELEVATION § ¢ a DESCRPTION AND CLASSFICATION :ﬂgcg;?
g,g §§ gg ER N gzé gi ?_zi ' g8 ORLLG, ETC.
314 el lal 3176 | 0
o 2 V —0.0-30 FT SLTY TLAY (0 MODERATE BORMG ADVARCED |
> l2| 0] ® s| 8 . 1| BROWN (5YR3/4), WiTH LITTLE COARSE WTH LR X 6 14
8 . SAND AND TRACE OF FINE GRAVEL, MOIST, W HOLLOW STEM
N /ﬁ VERY STIFF, FILL. AUGER WITH 6 IN.
314.6 B0 T IO FT SAND (SPI NODERRTE BROWN | S/NGER PLUS,
4] | (5YR3/4) T GRAYISH BROWN (GYR3/2), BELOW 20 FT HOLE
s Jri%| | FIE TO COARSE, TRACE OF FWE GRAVEL, ADVANCED WITH 7
: i[ -5 [7] LITTLE T0 TRACE SILT, SATURATED, LOOSE v
SS 24| 24 9 2 -r:-"-'r 2| TO MEDIUM DENSE. STEM -_- T ==
2 3 1o AUGERS = -
-y:.:.".-
:»'_.'_."1
1
10 .0
58 2 06 110 Too 3 :
S|4 124 0 7 j4f 306.6 TTIT [TE035 FT SET (SHk FINE, SANDY,
V- PALE GRAYISH BROWN (SYR4/2), ¥ET 10
3046 TR | saumaTeD.
B3 D770 [TBE305 FT AT - BROWNSH TRAY
] / (5YR4/1), WET TO SATURATED, TRACE
18 77//| SLYAND MEDIUM TO COARSE SAND, VERY
STl o4 24 ] ST| SOFT AND VERY HIGHLY PLASTIC,
3 . / I'| OCCASIONAL PEBBLES.
. / N
: /
3 20 i%” WSTALLED 20 FT
2] 24| weeH of REDs. f . 4 OF 8 M. PVC
10 ] CASING TO 1.7 FT
N AND CROUTED
- / ANNULUS, 9/17/86.
Yo
sS 95 4/
2 (24| 4f 6 3 y ; . / 5
] %_
55 2 30 22/ 5_1
PR ' g| 28T-1 305737716 U535 FT STV SRAVELLY SARD P
S 11 GRAY BROWN, VERY FINE-GRAMNED,
5| |25t [LSATURATED.
285.1 -4-7 T5-385 FT CLAY [k ALTERNATIG
4 / LAYERS OF SOFT GRAY CLAY AND REDDISH,
. SLTY,VERY FRE SAID WITH SOME FINE
282.6 |35 A-—i CRAVEL i
$S=SPLIT SPOOH: ST=SHELRY TUBE, ste NFSS - NORTH OF HOLE WO
DSOENNISON: P=PITCHERI O=OTHER WASTE CONTAINVENT OW- 44




&

PROELT X8 N SIEET ML HULE MO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 ON-4A
§§ - YATER
EEISLIEEE B |8 s
5 1] Sg REVATON | E ¥ s DESCRPTION AND CLASSEFCATION $ATER RETURX,
gzggﬁﬁg g“ﬁ%gaag e Frappiyiing
3 Ig 2| ad DRELING, ETC,
X = En_ =
v, 7
Tlalul 1| 1|3 [ j/ u
] /
INI TR ,
SZS B3 {s27 2 52 ] ] RED, CLAYEY SILT MATRIX.
—H " 30.3-40.5 F1 SHALE: RED AND GREENISH
] 217.0 —140.6 3 CRAY. fuadtunis
100/t “ BOTTOM OF BORING AT 406 FT.
J
] OBSERVATION WELL
] INSTALLED TO 39.8
H FT DEPTH. SEE
-1 OBSERVATION WELL
. CONSTRUCTION
. LOG FOR DETALS.
]
.
.
i
]
]
]
SS=SPLIT SPOGNy ST<SHELBY TUBE; STE NFSS - HORTH OF HOLE WO.
DoCENMSOM: P=PITCHER: 0=0THER WASTE CONTAINVENT OW-4A




&

PROECT J08 NG, SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501115 | 1OF 1 | Ou-d8
STE NFSS - NORTH OF COGRDNATES ANGLE FROM HORZ.  |BEARIG
WASTE CONTAINMENT S721 EIT7 9g° N/A
BEGUN COMPLETED DREL MAKE AND MODEL HOLE SRE OVERBURGEN (FTD RCCK ¢TJ TOTAL DEPTH
3/26/86 | 9/26/86 EMPIRE SOILS CME B-45 7" 17.0 N/A i1.0'
CORE RECOVERYFTJO CORE BOXES SAMPLES EL. TOP OF CASHNG GROUMND EL. DEPTH/EL. GRUIND WATER DEPTH/EL. TOP OF ROCK
N/A N/A 1-55 320.17 317.5 NOHE OBSERVED N/A
SAMPLE HALRIER WEIGHT/FALL CASING LEFT N HOLE: DIAL/LENGTH LOGGED 81
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
z|E WATER
ez 52 Bek fp | rome s res ou
:g - HE] I o & ;g g ELEVATION | & 2 g DESCRPTION AND CLASSFICATION WATER RETLRK,
5:: &l E“‘g B2, 3 4 B a CILRACTER OF
2g gg SIEIZ I8 ‘_’o“zﬁ g4 gzg 8 DRLLIG, ETE.
] stelanslwop| 3175 | 0 _ _
R 0.0-B.0 F1: SEF DESCRPTIGN ON BORING NO WATER
N LOG OW-4a. DETECTED DURI{G
; DRILLUVC,
e i
g .
- -
— ]
i 5
e ]
= .
Ll
5 a
E 3 -
3 .
a -
== -
= 10 -
~ ]
7 15 Y| BT T T U ST, WET,
Sl 2] 241 3 |1 | . / I} STICKY, GRAY, ITH TRACE OF SAND.
Z 2 300, 5 —7.0YLL
' ~ BOTTOM OF BORUIG AT I7.0 FT.
] GBSERVATION WELL
- HSTALLED T0 16.6
] FT DEPTH. SEE
’ OBSERVATION WELL
- CONSTRUCTION LOG
. FOR DETALS.
]
SS=SPLIT SPOON ST=SIELBY TUBE, SiTe NFSS - NORTH OF HOLE WO.
DEDERNISOH: P=PITCYER: 0=OTHER WASTE CONTAINMVENT OW-48




&

PROECT J0B NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-54
SITE NFSS - NORTH OF COORDNATES ANGLE FROM HORO. BEARNG
WASTE CONTAINLENT S564  E229 gge NA
BEGUN COuPLETED DREL MAKE AND MODEL HOLE SRE OVERBLRDEN FTD ROCKX ¢FTJ TOTAL QEPTH
9/18/86 | 10/20/86 EHPIRE SOILS MOBILE B-55 12° 4 7 2.5 1.8 44.3°
CORE RECOVERYGFT./0 CORE BOXES Sﬁgs EL. TOP OF CASING GROUND EL. DEPTH/EL. GROIRID WATER DEFTH/EL. TOP OF ROCK
N/A N/A 5ot 318.59 311.3 NONE OBSERVED -9/18/86 2.5 /214.8
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DA /LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL S. BALONE /A. ATKINSOM
WATER
Egés*ﬂ B, PRESSLAE g " NGTES Oom
E &3k 8§ = s TESTS x | 3 |4 WATER LEVELS,
w G BB el EEVATON | & | ® g DESCRPTION AND CLASSFICATION WATER RETLRH,
§nu= wl® I Eg:ﬂ 4 %_{ 4 g2 CILRACTER OF
,,ggg Sga €82 E:; gzg 8 DRLLUS, ETC.
s2e g dswal 3173 | 0 _ )
SS d’ 0.0‘0.8 FT CLAYTCU: PA[E BT\‘OWN (SYR BORING ADVANCED
> |24 |20 3 8 | 8 '75 316.5 10.8 4 L) 5/2), STIFF, DRY, SOUE FINE GRAVEL AND WTH 12 X 6 /4
/ MODERATE YELLOW BROWN (QYR5/4)SLT,
- 2L DIA HOLLGW
_ SOME MEDIUM GRAVEL, DRY, FILL, STEM AUGER WITH &
. 0.8-4.0 FT SLTY CLAY (CL): NODERATE . STINGER PLUG
~ BROWN (5YR4/4) WITH WEDWON LIGHT GRAY )
N / ONGMOTTLUG, SLIGHTLY MOIST, STEF 10
5 / | HARD, LITTLE SUBROUNDED FIME GRAVEL,
2 B ] /
jé
10 ':/?
Tlon | 2 ] / T
i
E /—
3.3 40 7/ 14.0-3L3 FT CLAY () LIGHT BROWNSH CUTTLIHGS 7O
15+ / S| GRAY, VERY SOFT, VERY HGHLY ABOUT 14 FT ARE
ST 124 | 24 ] T| PLASTIC,TRACE OF FINE GRAVEL IN BOTTOM BROWN, NOIST
3 - / | 2| OF SHELBY TUBE SAMPLE, SATURATED. CLAY, HIGHLY
. / PLASTK.
< 3 20 i/ B WSTALLED 20 FT
claalal 4| 2| 2| A 4/3 OF 8 1. DIA. PVC
171 CASUG TO 13.8 FT
] / AD GROUTED
1 / ARUILLS.
- / BELOW 20 FT HOLE
25 ] / - ADVANCED USING 7
; - / UL HOLLOW STEM
525 240240 o { 413 4 . / 4 FLIGHT ALGERS.
30 :%_
58 3 i
2l 4]l 0 |2 |4 3 | 286.0 3L3_//5
7 || 3L3-33.5 FT SILTY CLAY/CLAYEY SILT
- (CLML): GRAY BROWN WITH SUBRGUNDED 10
0818|3351 /) | ROUNDED BLACK PEBBLE SRAVEL.
. ) ﬁy 33.5-36.0 FT CLAY (CL): ¥ET, SOFT,
W23 |35 / STICKY, GRAY. —
SSaSPUIT SPOONs ST=SIELBY TLBE; ST NFSS - NORTH OF HOLE N
D=DENMISO: PePITCHER 0=OTHER WASTE CONTAINMENT OW- 54




PROECT JOB NO. SHEET NO. HOLE NOQU
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 22 OM-5A
gé E WATER
= (v PRESSURE TES Gow
55 8% 5 EE TESTS x L :%:3 LEVELS,
B | el £ mewion | B g |3 DESCRPTION AND CLASSIFICATION WATER FETURN,
Bl= | w(= w & “ 8 P CHARACTER OF
- ; R¥ |« « - w W
gg §§; B (4=3 23 Ezg g DRLLIG, ETC,
44 4| E 282.3 3
7
6, | 281.3 VA
LR 213 11 36.04 [ 36.0-42.5 FT GRAVEL ([} ROUNDED TO
_ 1 SUBROLRDED, REDDISH, SLTY CLAY 10O
- CLAYEY SLT MATRIX; SOUE VERY FINE
. SAND, MOIST.
B8l20] 72 Rl 29 [43 ] 7
a0 {1
. 274.8 42.5: "425-443 F1 SHALE: BRICK RED, DRY T0
03 | 03]  SANPLER DROPPED. S P e I MOT.
- 5
‘ ] OBSERVATION WELL
- BOTTOM OF BORIG AT 44.3 FT. RISTALLED T0 434
] FT DEPTH. SEE
. GBSERVATION WELL
. CONSTRUCTION L0G
- FOR GETALS.
SS<SPUIT SPOOM ST=SHELBY TUSE SIE NFSS - NORTH OF HOLE MO,
D=DE[SOKs P=PITCHER: D=0THER WASTE COMTAINMENT i Dw-5A




PRO.ECT Jo8 NO. SHEET NO. HOLE KO
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF | | OW-58
SIE NFSS - NORTH OF COORDMNATES ANGLE FRON HORLL BEARIG
WASTE CONTAINMENT S564  £232 30° N/A
BEGUM ORLL MAKE AND WODEL HOLE STZE OVERBURDEN (FT) ROCK (7T TOTAL DEPTH
9/26/86 EWPIRE SOILS MOBILE B-55 7 17.0 N/A 1.0
CORE RECOVERYFT/0 SAMPLES EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A 1-55 313.68 317.1 NONE OBSERVED N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DA /ZLENGTH LOGGED B1h
140 L85/30 INCHES OBSERVATION WELL A. ATKINSON
FEHE |8 wiTER LS,
myIK Eg 2, =2 ELEVATION | & g g DESCRPTION AND CLASSFICATION WATER RETLAR,
gg Ez ;ug. Bg o 4 y E" * g « CHARACTER OF
385 2 g[8 4 DRLLING. ETC,
SRR iy o o] 31T
] 0.0-5.0 F Tz SEE DESTRITPION 0N BORING N0 WATER
o ] LOG OW-5A. DETECTED DURMG
& ] DRILLRG.
-l -
- §
i; 4
5 -
& ]
E_3 .
o
= N
2 B
=z .
~ .
10 -]
3 13 Y7 | B0 T CAT T SO WY,
Slule g 4 é 1| STICKY GRAY CLAY WITH TRACE OF SAND.
y.

300, 1—(I7.0

BOTTOM OF BORING AT I7.0 FT.

AN TN ENTE NSRS NN NN NN NN

OBSERVATION WELL
INSTALLED 70 5.9
FT DEPTH. SEE
OBSERVATION WELL
CONSTRUCTION
{06 FOR DETALS.

SS=SPLIT SPOOMs ST=SHELBY TURBE:;
D=DENNISON; P=PTTCHER: 0= OTHER

STE

NFSS - SOUTH OF
WASTE CONTAINMENT

Ow-58




=7

PROECT JOa Mo, SHEET NOL . HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-6A
COORDKRATES ANGLE FROM HORIZ.. BEARNG
BEGUM COMPLETED DREL MAXE AMD MODEL HOLE SIZE OVERBLROEN (FTJ ROCX ¢ TJ TOTAL DEPTH
9/11/86 | 10/15/86 EWPIRE SOILS MORILE B-55 7" 39.5 0.7 40.2"
CORE RECOVERYFIL/0O CORE BOXES Sm EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A NA | e 322.34 319.7 14.0° /305.7 39.5' /280.2
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE) DIA/LENGTH LOGGED BY) A
140 LBS/30 INCHES OBSERVATION WELL S.BALONE /A. ATKINSON
WATER
gsg§ Belg g, | roum g8 | | NOTES o
5 sg 58 = "’; il ELEVATION £ 2 5 DESCRIPTION AND CLASSFICATION :ﬂg é¥$i
§§ &l Jg;*%gm g 9 % | £ |3 CHARACTER OF
ig 52 gE13 |2 §5§ i g;; g DRALING, ETC.
il st |zapelsmog] 319-7 0
" V] | OO TSIV LAY T SO BORING ADVANCED
24| 24| 28 R 4 ] / | | ROOTS, WOIST, SLIGHTLY PLASTIC, WITH 2 X 6 1/4
7 || GRAYISH BROWN(SYR3/2) WITH LIGHT BROWN IN. DIA HOLLOW
= . ] / (SYRS/4) NOTTLING. STEM ALGER.
Sl 4 23| u| ® . 2
3 A7
6 /] 15T | 407 [T}~ | =550 SIT Wk TRACE DECOMPOSED
12| uf 8| 9 4.7 |5 3| MEDLM SAND, WET, MODERATE YELLOW
2 M - / WiTH BROWN (OYRS/4).
] / X 5.0-95 FT SILTY CLAY (CL:: TRACE GRAY
] / MOTTLING, MOIST, LIGHT BROWN (5YR5/4),
Tl :%sﬁ
310-2 195 7 5 FT ST L% SOWE
55 3 ] CLAY,MOIST, LITTLE SUBROUNDED FRNE
oA Al 4 5 8 . 4] SAND, TRACE OF SUBROUNDED FINE GRAVEL,
] || VARIES TO SHTY CLAY, MODERATE TO
s |y 9 - HGHLY PLASTIC, TRACE OF LIGHT GRAY
AL AR 8 | ¢ f . 5| MOTTLWG. SILT PORTION IS SLIGHTLY
T L] PLASTIC, CLAY PORTION WODERATE AVA
2 4.6 PLASTIC. (5YR3/4) MODERATE BROWN AND 5YR4/2 | =
S12ef a1 3 I e 308.1 - / & \ POLE GRAYISH BROWN.
: / | 14.6-27.0 FT CLAY (CHE VERY SOFT, WSTALLED 16 1
ST | 24 . / s7| VERY HIGHLY PLASTIC, WET T0 SATURATED, 0 8 PV
3 . / 2] ey, R SAND. BRONNSH GRAY CONDUCTOR CASING
] / - T0 I7 FT DEPTH
. / AND GROUTED
7] - ANNULUS.
Sl uf e i 33 2°?/7
4 . / BELOW I7 FT HOLE
/0 ADVANCED USHNG 7
N B HOLLOW STEM
- / AGERS.
]
j/ a
N | 25 < /
>l2a | 24| 2 o 1 N B| OCCASIONAL FRAGUENTS OF STEF, RED
47/~ BROWN CLAY IN GRAY CLAY.
232.7 21.0 Z75-355 FT CLAYEY SLT GLTRED
] BROWN, MEDIUN DENSE WITH SUBROUNDED T0
. ROUNDED GRAVEL; THIN LAYER OF VERY
J1{111 FINE RED GRAY SAMD AT ABOLT 30.0 FT.
> (248 | 2 51 3| /% .
. 335 FT BECOMES VERY DENSE AND
] CONTAINS OCCASIONAL ANGULAR ROCK
) ] FRAGWENTS IN ADDITION TO ROUNDED AND
BLT |35 1 F—] SUBROUNDED GRAVEL.
N - e HOLE RO
o e e , NFSS - EAST OF BLDG. 409 OW-EA




PROECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-115 | 2 o 2 ON- 64
g§ N WATER
= PRESSIRE
EEIZREEE B o] E e o,
™ L4~ 2 S 5§ ELEVATION a E 3 DESCRIPTION AND CLASSKFICATION WATER RETURN.
g5z ...'=§ Sdl. L & L o2 S A CHARACTER OF
3z §¥ §EI3 E gzg 23 gzg B ORLLMG. ETC.
4@ E 847 |1
\525 2 1o |50 50 {10076 41| He
. o 172 BV 2 280. 2 ||| Fi] 39.5-40.2 FT SHALE: HGHLY WEATHERED,
R LTS3 V6 279.5 —ag g 2] FED BROWKL
Mss ] BOTTOM OF BORWG AT 40.2 FT.
2 - OBSERVATION WELL
1 RSTALLED TO 33.8
. FT DEPTH SEE
- OBSERVATION WELL
: CONSTRUCTION
15 LOG FOR LETALS.
50
55
60 -]
65
70 -
75 -
SS=SPLIT TSUELB STE . HOLE N
TSP ST-SIELEY TULE) NFSS - EAST OF BLDG. 408  on-6A




Jo8 NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP [4501-115 | 1 0OF 1 | OW-68
NFSS - SOUTH OF COORDRATES ANGLE FRDU WRE. [BEAIG
WASTE CONTAINMENT SIT12  E332 300 N/A
COMPLETED DRILL MAKE AND MODEL HOLE SQE OVERBLRDEN (FTD ROXCX ¢FTJ TOTAL DEPTH
10/15/86 EMPIRE SOILS CHE B-45 7 17.0 N/A 1.0
CORE RECOVERYFT./0 SAMPLES EL.TOP OF CASMNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A 1-55 319.4 14.0' /308.38 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIALJLENGTH LOGGED BT :
146 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
r E -
« ga ] [= PRESSURE NOTES Cia
Ei § 4 Bg § gE = § WATER LEVELS,
3 Blg Slaxl=3 BEVATON | & o DESCRPTION AND CLASSFICATIGN WATER RETLRN,
gfﬂuz wi™ & T 18E] g B | & |3 CHARACTER OF
a2 gg ZB13 157(8=3 &3 gzg & ORELIK. ETC.
als| s cielanelwoel 3194 [0 o
. 0.0-5.0 Tz SEE TESCRIPTION ON BORING
- LOG OW-6A.
& J
= ]
= ]
7 R
2 ]
2 -
3 ]
2 ]
r— —
- B.0-15.3 FT SAND (Sk): SATURATED,
] GRAY BROWN, SILTY,, VERY FINE SAND. AV
] 18.3-15.7 FT CLAY (CH): SOFT, STICKY, =t
304.4 ] SATURATED, GRAY. -
' 122 V575 FT: LAY s ROUDED BLACK \
24| Pusk A4 V' [5.7-15.8 FT: CLAY (CH): ROUP
P Y7/ 1k GRAVEL N STICKY SOFT GRAY CLAY
302.4 =110 1 MATRIX, | arev——
] N 5.6-6.0 F1 SAND (Su: SATURATED, SASERVATION WELL
— N c . - . -
- 16.0-17.0 FT CLAY (CH): SOFT, STICKY, l OBSERVATION WELL
. SATURATED,GRAY. CONSTRUCTION LOG
- BOTTOM OF BORNG AT I7.0 F1. FOR BETALS.
3S:SPLIT SPOOs ST=SIELBY TURE, SITE NFSS - SOUTH OF HOLE Ko,
D=DERNISON PePITCHER: O<OTHER WASTE CONTAINMENT OW-€B




a7

$StSPLIT SPOOMNs ST=SHELBY TUBE,
P=DENUSOM: P=PITCHER: O=OTHER

NFSS - SOUTHEAST OF BLDG. 409

PRO.ECT JOoB MO SHEET NO. HOLE NO.
- GEOLOGIC DRILL LOG FUSRAP (4501-115 | 1 OF 2 | OW-7A
SITE COORDNATES ANGLE FROM HORZ. | BEARKG
BEQUN COMPLETED DRILLER DRLL MAKE AND NOOEL HOLE SCE OYERBURDEN (FTJ ROCK FT2 TATAL DEPTH
9/16/86 | 10/15/86 EWPIRE SOILS HOBILE B-55 12' ¢ 77 380 0.3 39.3'
CORE RECOVERTEFT./X0 CORE BOXES Slffégi EL. TOP OF CASKNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
WA N/A o | 318.87 316.66 NONE OBSERVED N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA/LENGTH LOGGED BYh
140 LBS/30 INCHES OBSERVATION WELL S. BALOHE /A. ATKINSON
WATER
= |28 | Kl E ¥ PRESSURE NOTES Oée
EE Sl g5 |18 (B TESTS - | 8 | WATER LEVELS,
w325 EglS =8 BEvaon | = | 9 |§ DESCRPTION ALD CLASSFICATION WATER RETIRH.
§318=|ull g8, g g K1 E |3 CHARACTER GF
mg §g géa ] §_Z_§ %’5 g;; E ORLLUG, ETC.
e aolE e dl 368 | 0
23 /] 316, 522 0003 FT LAY [ CRAVELLY, ST, BORING ADVANCED
Slalal | 5] 2 : / I\ STEF TO HARD.DRY T0 MOIST, MODERATE WTH 2 X 6
: e 1 s g, et
_ / 23-0.0 Pl T CLAY (CLk HOLLGW STEM AUGER
. WOIST, STFF TO SLIGHTLY PLASTIC, ¥ITH 6
. MOTTLED RED BROWN TO RUST COLOR, TRACE INLSTRINGER PLUG
N / OF SUBROUNDED PLATY TO SEMISPHERICAL, AHEAD OF AUCER.
5 = / || FINE GRAVEL WITH VARWG THCKNESSES OF
o ] / S| OXIDATION RIDS, TRACE OF DARK BROWN BELOW 12 FT
Y || 2 ] / {1 7O BLACK 5 MM ORGANIC NODULES. BORIG ADVANCED
17/ | ODERATE BROWN (5YR3/4), USING 7 I,
- HOLLOW STEM
ws.2 |as LA FLIGHT AUGERS.
- 308. ] E5-79.0 FT: (LAY (CAIBROWRSH GRAY CUTTINGS AT 5
] (SYR4/U, WET TO SATLRATED, VERY SOFT, FT VERY SOFT,
10 HIGHLY PLASTIC.NO SLT OR GRANULAR HIGHLY PLASTIC,
2] 2 i MATERIAL. BROWNISH GRAY
ST . / 5 CLAY.
3 ] / <] WSTALLED 12 FT
- OF 8 IN DIA. PVC
. / CONDUCTOR CASING
] / TO IL7 FT DEPTH
» 157 / ] TRACE OF SAND BELOW 5.0 FT, o TEDANALLLS
AR o] 0|5 - % 2 .
j%
7/
3 ! '/ 3
2 |24] 24| 2 Lo . /
J%
4 25 .E / -
Sl os Lo | :/ 4| 26.0 FT: THN LAYER OF RED BROWN,
. /— SLTY, VERY FINE SAND.
287.7 1290 7 79.0-35.0 FT CRAVEL (s SUBROTRTED
= 30 44| N[~ TO ROUNDED GRAVEL N WATRIX OF VERY
ss : DENSE,RED BROWN, CLAYEY SILT; GRAVEL
7 | M0 B B S 13/ 14/5 | ABSENT FROM SAMPLE AT 35.0' 0 36.4 FT,
71 FLECKS OF GRAY-GREEN CLAY PRESENT.
L6 | 35 -
SITE HOLE N

OW-7A




PROECT JOB NOL SHEET NOQ HOLE NG
GEOLOGIC DRILL LOG FUSRAP {501-115 | 2 o o ON-TA
- WATER
TEHE R g | s s
gg Bigld [°PE = S = WATER LEVELS,
¥ B2l e 8 " asann | £ | ¢ |3 DESCRPTION A& CLASSEICATION WATER FETURH,
;’553 uz; UE x - 4 o & 3 CHARACTER OF
aggg gg; g gzﬂ 24 gzi & DRLLNG. ETC.
@ ¢l E" 8L6 | 35
m @ 41|32 |47 IR
14 ]
1Y
_.1'
49
277.7 -1 L7/ 39.0-38.6 FT SHALE: WEATHERED RED
4 | 4 1i00/4 | 100/4 L BROWN SHALE >
217.1 BY.6
7 BOTTOM OF BORING AT 39.6 FT.
. OBSERVATION WELL
. INSTALLED TO 396
- FT; SEE
. OBSERVATION WELL
. CONSTRUCTION L0OG
- FOR DETALS.
]
J
]
S$<SPUT SPOON; ST=SHELB SE - - HOLE MO,
Whmmo‘;’::“ NFSS - SOUTHEAST OF BLDG. 408 OW-TA




&

S5:SPLIT SPOOM; ST:SHELBY TUBE;
D=DENNISON; P=PITCHER: 0<OTHER

PROECT Jo8 NQ. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | oOW-78
SITE . NFSS - SOUTH OF COORDNATES ANGLE FRON HORLZ. BEARMG
WASTE CONTAINMENT SI870.5 E419.5 990 /A
BEGUN COMPLETED DRLL MAKE AND MODEL ROLE SIZE OVERBURDEN (FTJ RCCX ¢ Ta TOTAL DEPTH
9/30/86 | 10/15/86 EMPIRE SOILS MOBILE B-55 7° 13.0 N/A 130"
CORE RECOVERYFT./ 0 SAMPLES EL. TOP OF CASKNG CROUND EL. DEPTH/EL. GROUND WATER CEPTH/EL. TOP OF ROCK
N/A : 1-55 N/A 316.6 NONE OBSERVED N/A
SAMPLE HAMMER WEIGHT /FALL CASING LEFT M HOLE: DIA./LENGTH LOGGED 8Y;
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
z! x|,
Q 2| ¢lx "NDTES Owe
EE‘ EE 8§ 5 gg . | 8 § WATER LEVELS,
AL ELEVATON | & 2 DESCRPTION AND CLASSFICATION WATER RETLRN,
§2 8= E“‘g B2, - @ & a CHARACTER OF
CE] Eg §§ 3 S 3. 4 5 & ORLLING, E1C.
s sl 6|20 el el 316.6 | 0
- 0.0-10.0 FT: SEE DESCRIPTION ON BORING
] LOG OW-TA.
5
10 -
5 J/ 10.0-13.0 FT: CLAY (CH): SOFT, STICKY,
ARG ] U1 WET GRAY CLAY WITH BLACK SUBROLNDED TO
] / || ROUNDED GRAVEL.
303.6 —13.0 Z
- BOTTOM OF BORMG AT 13.0 FT. OBSERVATION WELL
] INSTALLED 70 39.6
] FT; SEE CONSTRUCTION
1 LOG FOR DETAILS.
N
STE

NFSS - SOUTH OF ' HALE o

WASTE CONTAINWENT OW-18




7

PRO.ECT JOB NO. SEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP [4501-115 | 1OF 2 | OW-BA
SaE NFSS - EAST OF COORDMHATES ANGLE FAOU HORL. BEARIG
WASTE CONTATNMENT SBI& 620 900 H/A
BEQUN COMPLETED DREL MAKE ANC MODEL HOLE SCZE | OVERBLRDEN (FT) ROCK FTJ TOTAL DEPTH
11/10/86 | 11711786 EWPIRE SOILS ACKER AD-2 7" 2.0 2.6 44.6°
CORE RECOVERYG T/ 0 CORE BOXES ngl_.? EL.TOP OF CASKG GROUND EL. DEPTH/EL. GROUND WATER LEPTH/EL. TOP OF ROCK
A WA | 25 318.9] 317,68 NOT OBSERVED -11/10/86 42.0° /27569
SALPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA./LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLD
TER
§§ EEE 2 {w PR'E:.SLK i
£E Ely HE & §§ TESTS = | 8 |u WATER LEveLs,
ﬂg Eu (4 i 3 gg v ELEVATION § : ] DESCRPTION AND CLASSFICATIGN WATER RETURIL
z iy vl N b - QLRACTER OF
%g sg 5‘5 3 E* §E:‘S g;l g:_:; 8 ORLLIG, ETE,
- ST 6 & s ] 31T-69 | 0
1774 | SO0 FT ST WY TR DAR BORING ADVAICED
3663 | L0 { | GRAY, HIGHLY ORGANC, SLTY WITH SOME FROM 0.0 T0 446
:/ \ GRAVEL. FT WiTH 7 L DA
N LO-0.0 FT. SLTY CLAY (CLJ: NODERATE HOLLOW STEN
] / BROWN (SYR3/41TD DARK VELLOWISH FLIGHT AUGER,
] BROWN (I0YR4/2), FIRW, MOIST, .-
] / MODERATELY PLASTIC, WITH A TRACE TO 5% | yALES COLLECTED
; 5 /~ SILT AND FEW RANDOMLY SCATTERED,
R . SUBROUNDED GRAVELS UP TO L/2 WL
224 |H 8 ST % Il DIAUETER.
%
v/ DRILLING BECOLES
55 /] 8 | O O YT A R BRONNGH CRAY VERY FAST AHD
2 {48 3 2 2| /2 . 2| (5YR4/D, NOIST, STICKY, HGHLY SUAOTH AT 9.5
1/ | PUASTICSOFT T0 WODERATELY HARD, FEW FEET.
] / 20MES OF SLT SIZE PARTICLES, AND SOME
R % ISOLATED GRAVELS.
5 /_
ST ] / ST
Y |24 |2 - / ,
2 ] /
Sla|e| ]2 f 1 / 3
] / -
20 -%
25 1%4
Yl s | 4 2| 2| Y . % 4
" 30 ‘_‘% | 300 FT. CLAY BECOKES OLIVE GRAY
SZS 4124 3 Lo 3 . / S| (5Y4/D AND VERY SOFT AND STICKY.
J%
28269 | 35 /
£3 £ SIE HOLE NQ.
D, T eaiELBY TR, NFSS - EAST OF CONTAINMENT OW-8A




o.joul Sy | \

1

1
—

PROECT JOB MO SHEET NO. HOLE NQ.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o2 OW-8A
- WATER
Eg GlE 12 PRESSURE 8 NITES (b
] g 8zl |BE TESTS = | 3 (& WATER LEVELS,
= ¥l |w ;g - & g a DESCRPTION AHD CLASEFICATIGN ¥ATER RETURN.
=ulg (& |B¥ & @ 8 CURACTER OF
2§§ ggﬁ E g‘g 23 |#=5 8 CRLLNG. ETC.
st | Boilw & 35
355 HHST
24 = 2| 355-42.0 FT.GRAVELLY SANDY SH7{SH):
T L1 DARK REDDISH BROWN (DR3/4},
66 . MODERATELY TO WGILY CONSOLIDATED, WET
o4 |24 | 100 | 40| 3| As I8 ] T0 uoiST, SAND 1S FIE-TO MEDIUM- DAUAGED SHELBY
] L | GRAINED, WITH SOME SUBROUNDED 10 TUBE DURHS ST
Rt SUBANGUL AR, HARD GRAVELS UP TO 3/4 SAUPLE 3ST-2.
40 WNCH
2.0 FHSTT. ALE: USED 300 LB.
MODERATE REDDISH BROWN QOR4/6), HANMER DURING SS
MODERATELY HARD, FISSLE. SAUPLE 7.

BOTTOM OF BORING AT 44.6 FT.

ISEUN RN DR SN U NN N0 UL N N0 W (0 0 VA A0 U 15 N U0 O O G G 5 U N0 VU W W T 100 U0 U0 UMD Y G0 WA S T D U T S W N T A U I 5 S W B O |

OBSERVATION WELL
WSTALLED TO A
DEPT 444 FT.FOR
COUSTRUCTIONS
DETALS

SEE OBSERVATION
WELL LOG FORM

SS=SPLIT SPCON ST=SHELBY TuBEy
D=DENNISOMe P=PTTCHER) 0=0THER

NFSS - EAST GF CONTAINMENT

HOLE MO,
OW-8A




PROECT JOoB Na. SHEET MO, HOLE WO
GEOLOGIC DRILL LOG FUSRAP 1450i-115 | L OF | | OW8B
SE COORDNATES ANGLE FRON HOKO. BEARSG
BECUN COMPLETED DRILL MAKE AND MODEL HOLE SIZE OVEKBIRDEN (FT.} RCCK FTJ TQTAL DEPTH
11/11/86 | 11/11/86 EMPIRE SDILS ACKER  AD-2 7 12.0 N/A 12.0'
CORE RECOVERYF T/ CORE BOXES S;gfl;k']s EL. TOP OF CASING GROURD EL. DEPTH/EL. GROLMD WATER CEPTH/EL. TGP OF ROCK
N/A NA | 2o 318.97 3117.82 NONE OBSERVED-11/11/86 N/A
SAMPLE HAMMER WEIGHT/FaLL CASING LEFT N HOLE: DA/LENGTH LOGGED BYs
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
WATER
ggé Eéﬁ g PRESSURE 8 NOTES Gix
§§>m 555 SE TESTS = =4 WATER LEVELS,
e Ele & u & rﬁ-g o | ELEVATION & 2 g DESCRPTION AND CLASSFICATION :ﬁ:ﬁ;?
gg &k %E 3 2% 823 gi ?_zg 8 ORLL. ETC.
- ST 6 | 200 6| 380 g+ 317.82 0
Y 0.0-L0 FT SICTY CLAY (CD): DARK BROWN BORING ADVANCED
3682 {10 4| 10 Bl ACK, NIMEROUS ORGAMIC MATERIAL, FROU 0.0 TO 2.0
1/} [T10°2.0 F1 CLAY (CL: HOTTLED USEG T 1icH
._/ MODERATE BROWN (SYR3/4) TO DARK- HOLLOW STEM
Slaale | s [ om |2 % ] / 1| YELLOWISH BROWN (OYR4/2) AND MOTTLED FLIGHT AUGER.
3 1 / GRAY TO ORANGE BROWN, MODERATELY
3 || PLASTIC, FIRM TO STIFF, SRTY TO VERY
5 / SILTY, WITH SOME SUBROUNDED COARSE
1 / SAND AND GRAVELS.
;/ g
STl 24| 24 - / T
3 - / ,
10 —'/
Slalnle |6 1|¥ . //2
305.82 —12.0
. BOTTOM OF BORMG AT 2.0 FT. OBSERVATION WELL
] INSTALLED T0 4
- DEPT OF L9 FT.
] FOR CONSTRUCTION
. DETALS SEE
. OBSERVATION WELL
] LOG FOR DETALS.
.{
-
S1E HOLE WO

SS=SPLIT SPOON; ST=SHELBY TUBE,
D=DEMNISON: P=PTCHER) O=OTHER

NFSS EAST OF
WASTE CONTAINMENT

Owta




PROECT J08 NO. SHEET NO. HOLE NO.
GEOLGGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-S4
COGROMNATES ANGLE FROW HGREZ. BEARIG
“CSS = EAST OF CONTA]N"{NT 51018 EGZO 900 N/A
BEGUX COMPLETED DRLLER DRLL MAKE AND MODEL HOLE SIZE OVERBURDEN (FTJD ROCK ¢TI TQTAL DEPTH
11/8/86 | 11/8/86 EWPIRE SOILS ACKER AD-2 1 40.8 0.3 41.1
CORE RECONERYGF TS/ CORE BOXES Sﬁi;fls EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP (& ROCK
N/A NA | g 318.66 317,24 NOT OBSERVED - 11/8/86 40.8 /276. 44
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIAL/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLD
WATER
B 25 §§§ ¥ PRESSURE g U
13 2le RS2 5k TESTS =18 WATER LEVELS,
...g § a‘g wk ;g g ELEVATION & Q DESCRPTION AND CLASSFICATION WATER RETLRN
§° Stz wlo g (85 | 3 & g | &3 CHARALTER OF
w2§§ 5%3 g ézﬁ g i 225 & BRLLIG. ETC.
- sLe z:gnus- .’mss 317.24 1 0
: v 0.0-1.0 FT CLAY (CL): VERY DARK GRAY, SAMPLES COLLECTED
3624 L A | _SLTY AND RIMEROUS ORGANCS. AS. SHOWH
/) [710:50 FT CLAY (CL): DARK BROWN, :
] WOIST, SOFT; SILTY WITH TRACE OF SAND
: / AND FEW GRAVELS.
0224 |5 - Z :
20 R 50135 FT SL1Y CLAY (CL): WODERATE
ssioqfio| 38 | o] B |2% i / | BROWN (5YR3/4), MOT, FIRM,
2 . SUGHTLY TO MODERATELY PLASTIC SLT UP
N / =1 10 152 FEW SUBROUMDED LIGHT TO DARK
] GRAY PEBBLES THOUGHT. SLIGHTLY
. / NOTTLED LIGHT GRAY TO BROWHISH ORAMGE.
10 —%—
Slajsi1 | 33| ;%2
0374|135 177 [ B0 FT LAY CL:PHE BROWY
4 / {5YR5/2) STICKY, WET MOCDERATELY TO
15 7 | HWGHLY PLASTIC, SOFT, TRACE OF SUT,
Slulals 3135 i / 5| FEW (SOLATED SUBROUNDED GRAVELS.
2 6 4 / AT 5.0 FT CLAY BECOMES BROWMISH GRAY
i / | (5YR4/D WiTH A TRACE OF VERY
ST 24| 20 i / 7| FINE-GRAINED SaRD BLEBS.
3 1//////|
20 E%
2 :%_
5s 3 R / 4
> 24|20 4 L f ] /
3 /_
% :%/;/ 3.0-40.8 FT GRAVELY SANDY SLT (GM)
5§ 5 B .0-40. H )
oGl I 3| 3] 7% | 286.24 310 3101 5[ PALE BROWN TGYRG/2), WET GENERALLY
AN VERY FE-GRauED, MODERATELY
bt CONSGLIDATED TO DENSE, GRAVELS DRILLING BECCLES
14 COMPRISE [0-157 OF LAYER AND ARE UP TO SLOWER AT 32.5
1Y {FT.IN MAXIMUN SIZE. SAND IS FEET.
28224 | 35 14 ANGULAR AND 1S 5157 OF LAYER.
STE HOLE NO.

8S=SPLIT SPOONs ST=SHELBY TUBE;
D=OENNISOMs PPTT THER: O=OTHER

NFSS-EAST OF WASTE CDNTAINMENT

Ow-3A




PRO.ECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP H501-115 | 7 o 2 ON-94
WATER
SElBllg | e g wTes o
3l¥|3 & ld TESTS = | = |8 \ WATER LEVELS,
g 28 w X ;E ELEVATION E § DESCRIPTION AND CLASSFICATION WATER RETURNL
18={uwl®lg |BE g |, 2 & CHARALTER OF
& EE; E gzi .‘22 3z3 8 DRILLMG, ETC.
41 ME: 3| omo |3
) i AT 40.0 FT.SILT BECOMES VERY DENSE VERY SLOW
24 {18 | 48 7 |20 . 6 AND WELL CONSOLIDATED WITH GRAYISH DRLLING AT 395
. | GREEN (0G4/2) WEATHERED SHALE FEET .
. FRAGMENTS. :
] 40.8-41J FT WEATHERED SHALE:MODERATE
] [;nmsn BROWN (OR4/5, NODERATELY USED 300 LB.
4| M | HARD AND FISSLE MITH SOME GREENSH Eﬁﬁ 577 $8
44| 83 2 | 33 |50/ %%gﬁ 10.5— 7] GRAY SHALE. .
L T4=4L
: BOTTOM OF BORMNG AT ALIFT. ORSERVATION WELL
= BSTALLED T 40.3
] FT. SEE
] OBSERVATION WELL
1 CONSTRUCTION
. LOG FOR DETALS.
]
]
SS=SPUIT SPOOM ST=SHELBY TUBE STE - HOLE WO,
s XA STeSHELBY TUEE, NFSS-EAST OF WASTE CONTAINMENT OV-54




&

SSaSPLIT SPOOIs ST=SHELBY TLBE;
D-OERUSON P=PITCHER: O=0THER

NFSS - EAST Or CONTAINMENT

PROECT JOB NO. SHEET MNO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF | | O¥-38
SITE COGROMNATES ANGLE FROM HORIZ. BEARNG
NFSS - EAST OF CONTAINMENT S1013.5 E620 90° NA
BEGUN COMPLETED ORLLER ORLLL MAKE AND NODEL HOLE SIZE OVERBLIRDEN (FTJ ROCX FTJ TOTAL DEPTH
11/10/86 | 11/10/86 EMPIRE SOILS ACKER AD-2 7 14.6 N/A 14.6"
CORE RECOVERYFT./D CORE BOXES SﬁfEElS EL.TOP OF CASNG GROUND EL. OEPTH/EL. GROLRD WATER BEPTH/EL. TOP OF ROCK
N/A N/A 253 318.82 317.31 NONE OBSEVERD - 11/10/86 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DL /LENGTH LOGCED BY) :
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLD
Ez - WATER
= (312 | Si& 1 PRESSURE * - NDTES &
g B Bi= 5 gg TESTS o | 8 |4 VATER LE.VELS.
g § :“:‘;3 By ;§ p BLEVATION E § § DESCRPTION AU CLASSFICATION WATER RETLRN,
gn Sz “‘w'ﬁ'ﬁum 3 @ CHARACTER OF
3956 5813 8" §z§ 57 |#=3 8 DRLLING, ETC.
il sI 6 zEpms amsg 317.31 0
7/ [ OO-L0 FISLIY TLAY (L0 VERY DARK BORING ADVANCED
3631 | 10 1554 | CRAY TO DARK BROWN, MOKST, FROM 0.0 TOM.6
. / | [\NODERATEL YSOFT, HUMEROUS ORGAICS. FTWITH 7 Ui
" 3 ] / 1.0-H.6 F1.CLAY (CL); DARK REDDISH DIA HOLLOW STEM
> |24 3| &0 6 26 4 . / (| BROWN 0YR4/2) TD PALE BROWN AND AUGER.
. MOTTLED ORANGE BROWN TO LIGHT GRAY,
) / | FRU TO STIFF, SLIGHTLY PLASTIC, WITH e OLLECTED
5 / A TRACE DFCLAY AND FEW ISOLATED ‘
. / || SUBROUNDED GRAVELS UP TO 1/2 INCH
oT ] | DIAVETER.
s |24 |24 . || AT 6.2 F1., 6.8 FT., AND 7.2 FT. TRACE
T/ /A" | 10 .0 FT. THCK FINE-GRAINED
6 ] / SAND SEAMS.
SSi24 124 u |5 | 5 «/2
2 6 ]
10 . %*—
S5 3 :/ | AT 12.0-14.6 FT.CLAY BECOMES BROWNISH
2 124 |18 | 6 4 3 - 3| GRAY (5YR4/D AND SOFT AND STICKY.
1 . /__ BOTTOM OF BORNG @ 4.6 FT.
302. 71 —II4.6 4
7] OBSERVATION WELL
] MSTALLED TO A
. DEPTH OF 14.6
] FEET. SEE
i 0BSERVATION WELL
- CONSTRUCTION
] LGG FOR DETALS.
]
STE HOLE NG

Ow-58




GEOLOGIC DRILL LOG

PROECT

J08 ML
14501-115

FUSRAP

SHEET NO.

HOLE NO.

1 OF 2 Ow-10A

SITE

NFSS - EAST OF CONTAINMENT

COOROMATES

ANCLE

S1219  E619

FROU HORL.
90°

BEARRG
N/A

BEGUN COMPLETED
1175/86 11/6/81

DRLLER

EWPIRE SOILS

DRILL MAXE AND WODEL

OVERGLRDEN (1)
40.0

HOLE SIZE

7!

ACKER AD-2

ROCK ¢12

TOTAL DEPTH
40.3'

0.3

- [ CORE RECOVERYE T
N/A

CORE BOXES
N/A

SefLe

et 320. 1

EL. TOP OF CASKG

GROUND EL.
318.81

DEPTH/EL. GROLND WATER
35 /315.41

DEPTH/EL. TOP OF ROCK

N/A

SAMPLE HAMMER WEIGTT/FALL
140 LBS/30 INCHES

CASING LEFT M HOLE: DUL/LENGTH

OBSERVATION WELL

LOGGED 814
JOHN SOLLO

»
PERCENT CORE

RECOVERY

LOSS

SAMPLE TYPE
COR: RECOVERY
SAMPLE BLOWS

AND DIMETER

E
i

WATER

PRESSIIRE

:

)
™ MW
™ GPIL

PRES SURE

b P.S.|

ELEVATION

DEPTH

12 MINUTES

g W

318.91

o

CRAPHC LOS

DESCRPTION AND CLASSFICATION

SAPLE

KOTES Ot
WATER LEVELS,
WATER RETURIL
CILARACTER OF
DRELUK, E1C.

316,41 |25

24 35

20

313.51
312.92

18 5.4

24 |21 | 46

~3

2

20

10

3 0.8

25

308.11

i

24 40

20

20

20

A

297.81 |21.2

o8

24

[N S TS B S W0 N NN N W0 S U (N U U N OO U N S O W0 0 0 00 00 T A O A T O

Lt i1

0.0-25 FT. SILTY CLAY (FiL.L): LOOSE,
BROWN, SLIGHTLY TO MODERATELY
COMPACTED.FEW COBBLES AND BOULDERS.

BORING ADVANCED
FROM 00 TO 40.3
FT WITH 7 L DIA

"2.5-5.4 FT. SILTY CLAY (CL): MODERATE

BROWN, MOIST TO WET, FIRM, WITH
TRACEQF SLT AND SAKD.

HOLLOW STEM
FLIGHT ALGER. 1

5.4-6.0 FT.SILTY SAND (Sw): MODERATE

-

| YELLOWISH BROWN (OYRS/4), VERY

CONSOLIDATED, WET TO MOIST, TRACE Of

FIREGRAINED, LOGSE TO SLIGHTLY
“\ CLAY.

1/6/86

SAMPLES COLLECTED
AS SHOWIL

6.0-10.8 FT. CLAY (CL): MODERATE BROWN
{5YR3/4) DENSE AND STIFF, SLIGHTLY

TO MODERATELY PLASTIC, TRACE OF SUT,
FEW ((57) SMALL, SUBANGULAR GRAVELS.

USED 300 8.
HAMMER FOR SS
SAMPLE.

4.4.% .44

l ;L\\\\\\\?

LRPURPLRFL FEX R T S R0

" 10.8-212 FT. GRAVELLY SANDY SI.T
UODERATE BROWN (5YR3/4), NODERATELY

CONSOLIDATED, MOIST; VERY FINE TO FIE
GRAMED SAND MAKES UP 10X OF LAYER
GRAVELS ARE LIGHT TO DARK GRAY, HARD,
SUBANGULAR TO SUBROUND AND AVERAGE i/2
WL IN WAXBEH DIMENSION.

FRON 16.6 TO 212 FT.SANDS AND SILTS
BECOME DARK REDDISH BROWN (I0R3/4).

~

™

5

FROM {2.0 T0 18.0
DRILLING 1S ROUGH

W
NON-RECOVERABLE
COBBLES.

202-25.0 FT.SHLTY GRAVELLY SAND:
GRAYISH RED UDRA7D), LOGSE 10

SLIGHTLY CONSOLIDATED, WET, VERY FINE
TO MEDIUN GRAINED SAND, WiTH HARD
SUBANGULAR GRAVELS UP TO 3/4 INCH W
DIAMETER. SLT MAKES UP APPROXWMATELY
04 OF LAYER.

X
[
=t

AL

ol

-

25.0-27.5 FT.SETY GRAVELLY SAND:
GRAYISH RED (5R4/2), WET, MODERATELY
CONSOLIDATED, DENSE, VERY FRE TO
MEDIUM GRAMED SAND MAKES UP |0-I5X OF

-

293.91 {25

215

| I |
33

ARG

LAYERAND 20-25% HARD, SMALL GRAVELS.

215-30.0 FT.CLAY (CL) BROWNISH GRAY
(5YRA/N, WET, STICKY AND HIGHLY
PLASTIC,SOFT TO MODERATELY SOFT, TRACE

o

Y/

291.41

S§

24 |24

ST
—3

30

OF SLT AND FEW ISOLATED POCKETS OF
BROWN SAND.

DRILLING EASER
AD SHOATH AT
21.0 FEET.

30.0-32.0 FT.CLAYEY ST Q& kPALE
BROWN (SYRS/2), MOIST, MODERATELY TO

288.91

28691 |320

25891 |35

A

i

WELL CONSOLIDATED, DENSE WITH K0-154
GRAY CLAY AND <5¥ SMALL, SUBROUNDED
GRAVE[S

o oh
el

32.0-40.0 FT.SANDY SILT A )

MODERATE REDDIH BROWN TOR4/6), VERY
DENSE ANDWELL CONSOLIDATED, MOIST WiTH
0-154 SLTY SAND.

SSaSPLIT SPOONs ST=SHELBY TUBE)
D=DENUSON P=PTCHER; O=OTHER

ST

NFSS - EAST OF CONTAINMENT

IOLE K&
OW-10A




PROECT JO8 NO. SHEET NOL HOLE NO.
GEOLOGIC DRILL LOG FUSRAP H501-115 | 2 < 2 Ov-10A
Eé - WATER
= PRESSLRE
EEE% ggg EE Tests .| 8 |u wATER LEveLS,
w Biolu rls ELEVATION Y § LESCRPTION AMD CLASSIFICATION WATER RETURN,
L T e T g |, 2 ¥ g & CHARACTER OF
3(912 19185 B B=3) 22 |#=5 BRLLIG. €16
@ SIE" | 2589 | 357
6 | M| T8 25 | 28P0 . 7
2 ] 2 ||
50/4] .
7 40.0-40.3 FT. SHALE: WEATHERED, DARK
/sl |, N\ ] REDDISH BROWN 0OR3/4), VERY DENSE,
2 5074 | 5074 278.61 403 (8] FISSLE, FRAGHENTED WiTH SOUE SLT.
' - BOTTOM OF BORMNG AT 403 FT. OBSERVATION WELL
. INSTALLED TO 40.0
] FEET. SEE
. GBSERVATION WELL
- CONSTRUCTION L0G
. FOR LETALS.
7
]
-
SS=SPLIT SPOONy STASKELBY TUBE snE - HOLE MO
Y ks NFSS - EAST OF CONTAINMENT OW- 104




PROECT JOB NO. SHEET WO, HOLE NOL
GEOLOGIC DRILL LOG FUSRAP 14504-115 | 1 OF 1 | Ou-108
SITE COORDNATES ANGLE FRCM HORQ. BEARRKG
BEGUN CoMPLETED DRILLER DRLL MAXKE AND MODEL HOLE SEZE OVERBLRDEN (FTJ ROCK FT1a TOTAL DEPTH
11/6/86 | 11/1/86 EMPIRE SOILS ACKER AD-2 7 29.0 N/A 29.¢*
CORE RECOVERYEFT./0 CORE BOXES ngl:fls EL_TOP OF CASMG GROUKRD EL. DEPTH/EL. GROLWD WATER DEPYH/EL. TBP OF ROCK
' NA NA ) 2ds 320.13 318.60 10' /317.60 N/A
SAWPLE HAUMMER WEIGHT/FALL CASING LEFT N HOLE: DIA/LENGTH LOGGED BY:
140 LBS/30 INCHES DBSERVATION WELL JOHN SDLLO
|z WATER _
gu|3E SEle 5| reme | e e s,
43 : S0« =5 " nevwiok | & | g § DESCRPTIGN AND CLASSFICATION WATER RETLRIL
gnuz wls 2 |BE g [ ® a CHARACTER GF
3g|4E §§§ & gzg £a gzi 8 DRLLUG. ETC.
A= ol o el o p] 318.80 [ D
] 0.0-B.0 FT. SEE BORING LOG DESCRIPTION | BORING ADVANCED |
- OF BORING OW-10A, FROM 0.0 T0 29.0
] FT WiTH 7 IN.DiA
] HOLLOW STEN
i AUCER.
] SAUPLES COLLECTED
1 AS ShigwiL
5 p
1[5
53T 2423 ] {
5 W06 1807 B.0-L0 FT TUAY (CD:DARK YELLOWISH |
ssiza | ul 28 | 8| 8°/4 ] / 1| BROWN UOYR5/2170 PALE BROWN
2 0 / | | (5YR5/2),SOFT TO FiRk, WET, TRACE OF \/ )
] // SLT, WITH FEW ISGLATED SANDY BLEBS = Wik
307.6 o \_AND FEW SNALL.SUBROUNDED GRAVELS.
] L0 -2L0 FT GRAVELLY CLAYEY SILT:
Z PALE BROWN (5YRS/2) MODERATELY
. DENSE,MOIST, MODERATELY SANDY N PART,
] WITH 10X SMALL, SUBROLINDED GRAVELS.
24 s
S ]
2524 5| 54 | 391 30[°/ - 2
.
S 20 —
SIAL B B ST/ 2976 (200 i 3 D T ST SRAVELLY SARDICEE
%4 }—| GRAYISH RED (I0R4/2) WET, DENSE,
Tg- %] | WODERATELY CONSOLDATED, VERY FUKE TO
TPis ] | FINE GRAWED, WITH TRACE OF CLAY AND
de- %1 | 10-15% SUBANGULARTO SUBROUNDED GRAVELS
25 1:: %4 | UP TO 172 I DIAUETER.
S (24 (10| 3 il s |? “1
1 22 _1":"::‘ 1
-1-] '-“- —
SSi24 | 4 i6 9 8 290.6 28 0—':".
2 I y 7] 3| T80-T90 FT TIAY (L1 BRORRISH CRAY
289.6 —129.0 (5YR4/D, STICKY, WET, HGHLY
b PLASTIC.MODERATELY SOFT TO SOFT, TRACE OBSERVATION WELL
] OF SILT, WITH FEW ISOLATED SANDY INSTALLED TO A
] <, DEPTH OF 29.0 FT.
) BOTTOM OF BORING AT 29.0 FT. SEE 0BSERVATION
b WELL LOG FOR
q DETAILS,
_{
SSaSPLIT SPOOMs STaSHELBY TLBE e HOLE O
RN T ST NFSS - EAST OF CONTAINMENT OW- 108




) PROECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-11A
SITE FSS - EAST OF COORDMNATES ANGLE FROM HORZ. BEARNG
WAgTE CONTAINMENT SI1419  E624 90° N/A
BEGIN COMPLETED DRILLER DRILL MAKE AND MDOEL HOLE SRE OVERBURDEN ¢ T ROCK FTD TOTAL DEPTH
1174/86 | 11/5/86 EMPIRE SOILS ACKER AD-2 7* 36.0 1.2 37.2
CORE RECOVERY(FT/X0 CORE BOXES ng&ﬁs EL. TQP OF CASSG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCX
N/A N/A S5o6 319.05 317.84 7.0' /310.8 36.0' /281.84
SAMPLE HAMMER WECGHT/FALL CASNG LEFT N HOLE: DIA/LENGTH LOGGED BYa
146 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
BATER
| B Elx g PRESSURE NOTES. O
g'.: gg gg = Eg TESTS = 8 |u WATER LEVELS,
35 E: EE 4 . §§ " " ELEVATION & g 3 DESCRIPTION ARD CLASSFICATION ;ﬁgugfu
gg gg §Ea £e gzg ga 252 ] GRLLNG, £1C.
= e loo gl mel 317-84 | 0
’ 0.0-75 FT CLAYEY SET W DARK HOLE ADVANCED
- BROWN MOIST LOOSE TO SLIGHTLY FROM 0.0 T0 31.2
] CONSOLIDATED ,WITH NUMEROUS FEET USING 7 INCH
315.34 25 |_ORGANIC DFBRIS HOLLOW STEM
j// 25-1L0 FT CLAY (EL): PALE BROWN FLLIGHT AUGERS.
] (5YRS/2), MOIST, FRM 10 STFF, SALPLES COLLECTED
- / UODERATELY PLASTIC, TRACE OF SLT WITH ey
” 5 7 / ] 25X GRAVELS UP TO 3 INCH IN DIAMETER.
s§ R {
2024 | 4| 48 2| B 2 -/
. / — ¥.- 1175786
7 CONCENTRATION OF GRAVELS AT 7.5 FT.
] / ROUGH DRILLING
- / FROM 5.0 TO B0
1 ] 2 DRELING FAST AND
slaa|o| 5 | 5| 8|/ 0684 (UOTS L0-B.0FT EASY BEGINNNG AT
4| M} (GN: MODERATE BROWN (5YR3/4), WET,
8.0 FEET.
I [#! | VERY FINE-GRANED, MODERATELY DENSE,
14l M WITH 257, HARD, SUBROUNDED GRAVELS LP
4T1I#| | TO 2 INCHES IN DIAMETER ™ A SLTY USED A 300 LB
49| N UATRIX. HALINER.
'5 - " L S
5§ 4 el M
2| U B 7 33 /g 008077713 5 5-PT FT ILAY [0 BROWNSH
- L GRAY (5YR4/D, SOFT 10 MODERATELY
. SOFT, STICKY, MOIST TG WET, MODERATELY
] TO HIGHLY PLASTC, SLIGHTLY SLTY N
N / PART WITH FEW ISOLATED HARD GRAVELS.
» 4/ H
SS 1 ] / 4
2|24 U 5 b 1 1 ] /
25 3/ -
ST ] / 3
3 24| 24 ] / T
/R
4 7
525 242 8 1] 4 7| 289.94 P13 S TR T IRAYELLY TEAYEY ST DRILLING BECOMES
] || (GMD: DARK REDDISH BROWN GOR3/40), HARD AND SLOW AT
. VERY FINE-GRAIMED, DENSE AND WELL 28.0 FEET.
30 1 CONSOLIDATED, MOIST, WITH 10X GRAY
] CLAY AND 20% HARD,SUBANGULAR, DARK
- GRAY GRAVELS UP TO /4 WCH W
N DIAMETER.
_ 82.84 | 3¢ ]
SSeSPUIT SPOON ST<SHELBY TLBE HOLE NO.

Da0ENES G P PITCHER O OTHER

NFSS - EAST OF CONTAINMENT

Ow-11A




&

PROECT JOB NO. SHEET NG, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP H4501-115 | 2 ag ON-114
WATER
- Eé EE g PRESSIRS HOTES Oee
‘:§g B§§ & TESTS = [ 8| WATER LEWELS,
g |5 | &g 5 Eg T|Roanen g | g a DESCRPTION AND CLASSFICATION SATER FETLRK
g3 |B®[8x3| B3 |55 8 DRLLING, ETC.
g 52 <§ 4] -8 Poll B i
@ - | E 28284 | 35
2 B e Il Y I g e T—
7 GREEN 00G6/2Y 70 REDDISH BROWN, HARD. .
280, 64—437.2 3
. BOTTOM OF BORUG AT 372 FT. OBSERVATION WELL
] INSTALLED TO 368
3 FT. SEE
- OBSERVATION WELL
- CONSTRUCTION LOG
- FOR DETALS.
N
]
$S:SPLIT SPOON; STeSHELBY TUBE; STE _ HOLE NO.
PPrTCHER: 05OTHER NFSS - EAST OF CONTAINMENT OW-11A




PRO.ECT JOB O, SHEET MNO. HOLE NO.
FUSRAP 14501-11S| §OF 1 | Ow-118
COORDINATES ANGLE FROM HORC. BEARMG
BEGUN COMPLETED DRLLER DRELL MAXKE AND MODEL HOLE SCZE OVERBURDEN (FTJ ROCK ¢FTJ TaTaL DEPTH
|11/5/88 | 11/5786 EMPIRE SOILS ACKER AD-2 7 16.0 N/A 16.0'
CORE RECOVERYFTI/XD CORE BOXES ng}? EL. TOP OF CASNG GROUMD EL. OEPTH/EL. GROLAD WATER DEPTH/EL. TOP OF ROCK
N/A N/A 2.5 319. 09 311,75 NONE OBSERVED - 11/5/86 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIAL/LENGTH LOGGED BY:
140 LBS/30 INCHES DBSERVATION WELL JOHN SOLLD
o5z TR 1
« | 2|8 | Sl& PRESSURE )

E.‘: SIS § gg TESTS = | 8 |u wATER (EvELS,
4|98 & Bluxzd ” aevton | £ | g § DESCRPTION AND CLASSFICATION WATER RETLRN,
gz =12 T 18a| & P CHARACTER OF

52 gg gga £ §23 gi gzi 8 DRLLUG. ETC.

wls| s cielmnelwel 31175 1 0
| 0.0-2.5 FT CLAYEY ST (ML) DARK HOLE ADVANCED
- BROWN, LOOSE TO SLIGHTLY FRON 0.0 T0 1.0
. CONSOLIDATED,NUMEROUS ORGANICS. FT WiTH 7 B.DIA
315.34 |25 HOLLOW STEM
* 1/ /A 25-5FT CLAY (CL): PALE BROWN FLIGHT AUGERS.
ST ~/ S| (5YR5/2)MOTTLED, FIRM TO STFF, SAMPLES COLLECTED
3 (24 |20 ] / T| MOST, NODERATELY PLASTIC, AS SHOWNL
5 /J_ SOME GRAVELS UP TO I/4 INCH IN
- DIAMETER.
Slalnfe e jo B0 —//,|
31.34 165 1 TS0 F T ORAVELLY SAY ST G|
1 WODERATE BROWN (57R4/4) DERGE AND
1 WELL CONSOLIDATED, MOIST WITH 10-207%
n) HARD SUBANGULAR, DARK GRAY GRAVELS AMD
o1t ~5% VERY FUE-GRAINED, BROWN SAND.
INH
8 e
Plala] 6 | 0] 87 MK
_{) L
304.84 | 13.07 % T5.0-6.0 FT CLAY (CL1: BROWHISH GRAY PUSHED SIIELBY
—/—— (5YR4/0), FIRM TO DENSE, SLTY, TUBE SAMPLER FROU
ST 5 ] / % MOIST WiTH ~5Z SMALL SUBANGULAR T0 W0 10 6.0
3|24 | A ] SUBROUND GRAVELS. FEET.
301, 84—H15.04£LA2 :
] BOTTOM OF BORING AT 6.0 FT. OBSERVATICN WELL
J INSTALLED TO 1.0
i FT DEPTH SEE
. GBSERVATION WELL
: LG6 FOR
- CONSTRUCTIGH
: DETALS.
BSsSPLIT SPOO ST=SiELBY TUBE SE HOLE NO.
D=DENNISON; P=PITCHER; O<0THER ' NFSS - EAST OF CONTAINMENT Ow-1{1B




PRO.ECT JOB WO, SIEET MO, HOLE RO,
GEOLOGIC DRILL LOG FLSRAP 14501-115 [ 1 OF 2 | Ow-12A
SIE “L'SS - EAST OF COORDMNATES ANGLE FRGM HORC. BEARNMNG
WASTE CONTAINMENT SISI9  EB21 90° N/A
BEGUN COMPLETED ORLLER DRLL MAXE AND WODEL HOLE SOE OVERBURDEN (FT) RCCX F T TOTAL DEPTH
1173/86 | 11/3/86 EWPIRE SOILS ACKER AD-2 7° 36.0 2.3 38.3¢
" |CORE RECOVERYC T/ CORE BOXES %S EL.TOP OF CASKG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A Rt 320.42 318.78 28.0' /290.78 36.0' /282.78
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA./ZLENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOIN SOLLD
WATER
= %8| Bzl PRESSURE KOTES Oo
E 21z ¥ S8 H TESTS : = | 8| WATER LEVELS,
- e 1 EEvaTON | & | @ DESCRATION AMD CLASSFICATICH WATER RETUR,
“gﬁz B18=158 s -8 k| 2 CHARACTER OF
?,g gg ggs g“ gzg g’% !Ei 8 ORLLING, ETC.
=|a 16 | b el ol 318.78 | @
N 0.0-5.0 FT, CLAYEY SILT (dL): DARK
. REDDISH BROWN, MODERATELY
N CONSOLIDATED, NOIST FEW SUBANGLLAR
] GRAVELS,
6 /] 313-18 |5 17| 02D T TLAY LT GRAYISH RED
S| 9! 718 - / {| UOR4/2), MOIST, MODERATELY PLASTLC,
2 20 ] FIRWTRACE OF SLT AND FEW HARD, DARK
] / | GRAY SUBANGULAR GRAVELS UP TO 1/2 INCH
. / N DUUETER. BRILLING BECOLES
3 / EASER AT 8 FEET.
10 7] / =
T laa | o . / i
s /] 3%.18 112075 BO-.7 FT. SARDY CLAY 0%
2l laa| ao 306.08 |57 2} MODERATE BROWN (5YR4/D, STICKY, WET,
! b / | |\ MODERATELYSOFT AND PLASTIC, WITH
N / NUMEROUS BLEES OF FINE, BROWN SAND.
157 / 2.7-29.0 FT.CLAY (CL) BROWHSH GRAY
] (5YR4/, WET, SOFT 10 FIRW,
. / WODERATELY T0 HGHLY PLASTIC. FEW
h / ISOLATED BLEBS OF LIGHT BRONH SAND
] / OCCASIONAL HARD,SUBANGULAR T0
. / SUBROLKBED GRAVELS UP TO 172 INCIL
| 20 :/ I
ss ] /
z (M u) 2 1|/ - % 3
Z% DRLLING IS
25 /— SLOKER AND ROLIGH
Slafal s| 1|2/ X / 4| AT 265 FT.SANDY, VERY FINE GRAINED, AT 27 FEET.
2 - / GRADNG T SLT, LOOSE T SLIGHTLY
31| CONSOLDATED, MODERATE REDDISH BROWN
. / ORI/E _XZ 11/3/86
. /29.0-33.5 FT.GRA : DARK =
289.78 123.0 7¢ REDDISH BROMN UGR3./2), VERY DENSE RUNNG COARSE
30 44 4 AND WELL CONSOLIDATED; HARD, SAND AT 29.0 FT.
<5 32 11 SUBROUNDED GRAVELS UP T0 | INCH IN DRILLWG ROUGH.
2 (MM L0 AT 3 I3/ M |5 WAXWUM SIZE M A DENSE SKT AMD VERY
ATI L FINE GRANED SANDY MATRIX.
:;, / 335-36.0 FT.SILTY SAND (S DARK
285.28 {335 REDDISH BROWN (OR3/4) FINE GRAINED,
T FEFL | SLIGHTLY WODERATELY CONSOLIDATED,
28378 | 35 1| |- WOIST, TRACE OF SILT.
SS=SPLIT SPOON; ST=SHELBY TUBE e HOLE WG,
D=DENKIS O PPTTCIER: O=0THER ! NFSS - ‘EAST OF CONTAINMENT Ow-12A




PROECT JOB NO. SHEET NQ. HOLE WO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 QW-124
gg E WATER
-« = PRESSURE TES Céa
E §g Bg § E‘; TESTS = | 8 |u bl LEVELS.
w W5 2| & aeaton | & | o a DESCRPTION AMD CLASSHICATION WATER RETURN,
. Bl= |wl® g 7|22 g€ |, = g | £ CHARACTER &F
§2 gg §§; & gzg 23 3_:2 & CALL#B, ETC.
P ol e B g 28378 | 35 I
3 liz 1 -;[;H; 2
SSt 24| 3 ]50/3 [30/3 282.18 |36.0 (6] 36.0-38.3 FT.SHALE: WEATHERED, DARK
) _ REDDISH BROWN GOR3/4) AND GREENISH
Y _ 1 GRAY(5G&6/1), MODERATRLY HARD, DENSE,
2|10 0[5 /4)30 504 280,45 ~-38.3 11| FISSKE WITH SOLE SA.T.
. BOTTOW OF BORING AT 38.3 FT. GBSERVATION WELL
- INSTALLED TO 317
. FT. SEE
- GBSERVATION WELL
~ CONSTRUCTION
- LOG FOR DETALS.
SSESELIT SPOOM ST-SHELBY TUBE) SIE . HOLE NG
D-DENes O P-PITCAER: o-gm:n . NFSS - EAST OF CONTAINMENT OW-12A




PROECT JOB NO. SHEET WO, HOLE NOL
GEOLOGIC DRILL LOG FUSRAP 14504-115 | 1 OF 1 | Ou-108
SITE COORDNATES ANGLE FRCM HORQ. BEARRKG
BEGUN CoMPLETED DRILLER DRLL MAXKE AND MODEL HOLE SEZE OVERBLRDEN (FTJ ROCK FT1a TOTAL DEPTH
11/6/86 | 11/1/86 EMPIRE SOILS ACKER AD-2 7 29.0 N/A 29.¢*
CORE RECOVERYEFT./0 CORE BOXES ngl:fls EL_TOP OF CASMG GROUKRD EL. DEPTH/EL. GROLWD WATER DEPYH/EL. TBP OF ROCK
' NA NA ) 2ds 320.13 318.60 10' /317.60 N/A
SAWPLE HAUMMER WEIGHT/FALL CASING LEFT N HOLE: DIA/LENGTH LOGGED BY:
140 LBS/30 INCHES DBSERVATION WELL JOHN SDLLO
|z WATER _
gu|3E SEle 5| reme | e e s,
43 : S0« =5 " nevwiok | & | g § DESCRPTIGN AND CLASSFICATION WATER RETLRIL
gnuz wls 2 |BE g [ ® a CHARACTER GF
3g|4E §§§ & gzg £a gzi 8 DRLLUG. ETC.
A= ol o el o p] 318.80 [ D
] 0.0-B.0 FT. SEE BORING LOG DESCRIPTION | BORING ADVANCED |
- OF BORING OW-10A, FROM 0.0 T0 29.0
] FT WiTH 7 IN.DiA
] HOLLOW STEN
i AUCER.
] SAUPLES COLLECTED
1 AS ShigwiL
5 p
1[5
53T 2423 ] {
5 W06 1807 B.0-L0 FT TUAY (CD:DARK YELLOWISH |
ssiza | ul 28 | 8| 8°/4 ] / 1| BROWN UOYR5/2170 PALE BROWN
2 0 / | | (5YR5/2),SOFT TO FiRk, WET, TRACE OF \/ )
] // SLT, WITH FEW ISGLATED SANDY BLEBS = Wik
307.6 o \_AND FEW SNALL.SUBROUNDED GRAVELS.
] L0 -2L0 FT GRAVELLY CLAYEY SILT:
Z PALE BROWN (5YRS/2) MODERATELY
. DENSE,MOIST, MODERATELY SANDY N PART,
] WITH 10X SMALL, SUBROLINDED GRAVELS.
24 s
S ]
2524 5| 54 | 391 30[°/ - 2
.
S 20 —
SIAL B B ST/ 2976 (200 i 3 D T ST SRAVELLY SARDICEE
%4 }—| GRAYISH RED (I0R4/2) WET, DENSE,
Tg- %] | WODERATELY CONSOLDATED, VERY FUKE TO
TPis ] | FINE GRAWED, WITH TRACE OF CLAY AND
de- %1 | 10-15% SUBANGULARTO SUBROUNDED GRAVELS
25 1:: %4 | UP TO 172 I DIAUETER.
S (24 (10| 3 il s |? “1
1 22 _1":"::‘ 1
-1-] '-“- —
SSi24 | 4 i6 9 8 290.6 28 0—':".
2 I y 7] 3| T80-T90 FT TIAY (L1 BRORRISH CRAY
289.6 —129.0 (5YR4/D, STICKY, WET, HGHLY
b PLASTIC.MODERATELY SOFT TO SOFT, TRACE OBSERVATION WELL
] OF SILT, WITH FEW ISOLATED SANDY INSTALLED TO A
] <, DEPTH OF 29.0 FT.
) BOTTOM OF BORING AT 29.0 FT. SEE 0BSERVATION
b WELL LOG FOR
q DETAILS,
_{
SSaSPLIT SPOOMs STaSHELBY TLBE e HOLE O
RN T ST NFSS - EAST OF CONTAINMENT OW- 108




) PROECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-11A
SITE FSS - EAST OF COORDMNATES ANGLE FROM HORZ. BEARNG
WAgTE CONTAINMENT SI1419  E624 90° N/A
BEGIN COMPLETED DRILLER DRILL MAKE AND MDOEL HOLE SRE OVERBURDEN ¢ T ROCK FTD TOTAL DEPTH
1174/86 | 11/5/86 EMPIRE SOILS ACKER AD-2 7* 36.0 1.2 37.2
CORE RECOVERY(FT/X0 CORE BOXES ng&ﬁs EL. TQP OF CASSG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCX
N/A N/A S5o6 319.05 317.84 7.0' /310.8 36.0' /281.84
SAMPLE HAMMER WECGHT/FALL CASNG LEFT N HOLE: DIA/LENGTH LOGGED BYa
146 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
BATER
| B Elx g PRESSURE NOTES. O
g'.: gg gg = Eg TESTS = 8 |u WATER LEVELS,
35 E: EE 4 . §§ " " ELEVATION & g 3 DESCRIPTION ARD CLASSFICATION ;ﬁgugfu
gg gg §Ea £e gzg ga 252 ] GRLLNG, £1C.
= e loo gl mel 317-84 | 0
’ 0.0-75 FT CLAYEY SET W DARK HOLE ADVANCED
- BROWN MOIST LOOSE TO SLIGHTLY FROM 0.0 T0 31.2
] CONSOLIDATED ,WITH NUMEROUS FEET USING 7 INCH
315.34 25 |_ORGANIC DFBRIS HOLLOW STEM
j// 25-1L0 FT CLAY (EL): PALE BROWN FLLIGHT AUGERS.
] (5YRS/2), MOIST, FRM 10 STFF, SALPLES COLLECTED
- / UODERATELY PLASTIC, TRACE OF SLT WITH ey
” 5 7 / ] 25X GRAVELS UP TO 3 INCH IN DIAMETER.
s§ R {
2024 | 4| 48 2| B 2 -/
. / — ¥.- 1175786
7 CONCENTRATION OF GRAVELS AT 7.5 FT.
] / ROUGH DRILLING
- / FROM 5.0 TO B0
1 ] 2 DRELING FAST AND
slaa|o| 5 | 5| 8|/ 0684 (UOTS L0-B.0FT EASY BEGINNNG AT
4| M} (GN: MODERATE BROWN (5YR3/4), WET,
8.0 FEET.
I [#! | VERY FINE-GRANED, MODERATELY DENSE,
14l M WITH 257, HARD, SUBROUNDED GRAVELS LP
4T1I#| | TO 2 INCHES IN DIAMETER ™ A SLTY USED A 300 LB
49| N UATRIX. HALINER.
'5 - " L S
5§ 4 el M
2| U B 7 33 /g 008077713 5 5-PT FT ILAY [0 BROWNSH
- L GRAY (5YR4/D, SOFT 10 MODERATELY
. SOFT, STICKY, MOIST TG WET, MODERATELY
] TO HIGHLY PLASTC, SLIGHTLY SLTY N
N / PART WITH FEW ISOLATED HARD GRAVELS.
» 4/ H
SS 1 ] / 4
2|24 U 5 b 1 1 ] /
25 3/ -
ST ] / 3
3 24| 24 ] / T
/R
4 7
525 242 8 1] 4 7| 289.94 P13 S TR T IRAYELLY TEAYEY ST DRILLING BECOMES
] || (GMD: DARK REDDISH BROWN GOR3/40), HARD AND SLOW AT
. VERY FINE-GRAIMED, DENSE AND WELL 28.0 FEET.
30 1 CONSOLIDATED, MOIST, WITH 10X GRAY
] CLAY AND 20% HARD,SUBANGULAR, DARK
- GRAY GRAVELS UP TO /4 WCH W
N DIAMETER.
_ 82.84 | 3¢ ]
SSeSPUIT SPOON ST<SHELBY TLBE HOLE NO.

Da0ENES G P PITCHER O OTHER

NFSS - EAST OF CONTAINMENT

Ow-11A




&

PROECT JOB NO. SHEET NG, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP H4501-115 | 2 ag ON-114
WATER
- Eé EE g PRESSIRS HOTES Oee
‘:§g B§§ & TESTS = [ 8| WATER LEWELS,
g |5 | &g 5 Eg T|Roanen g | g a DESCRPTION AND CLASSFICATION SATER FETLRK
g3 |B®[8x3| B3 |55 8 DRLLING, ETC.
g 52 <§ 4] -8 Poll B i
@ - | E 28284 | 35
2 B e Il Y I g e T—
7 GREEN 00G6/2Y 70 REDDISH BROWN, HARD. .
280, 64—437.2 3
. BOTTOM OF BORUG AT 372 FT. OBSERVATION WELL
] INSTALLED TO 368
3 FT. SEE
- OBSERVATION WELL
- CONSTRUCTION LOG
- FOR DETALS.
N
]
$S:SPLIT SPOON; STeSHELBY TUBE; STE _ HOLE NO.
PPrTCHER: 05OTHER NFSS - EAST OF CONTAINMENT OW-11A




PRO.ECT JOB O, SHEET MNO. HOLE NO.
FUSRAP 14501-11S| §OF 1 | Ow-118
COORDINATES ANGLE FROM HORC. BEARMG
BEGUN COMPLETED DRLLER DRELL MAXKE AND MODEL HOLE SCZE OVERBURDEN (FTJ ROCK ¢FTJ TaTaL DEPTH
|11/5/88 | 11/5786 EMPIRE SOILS ACKER AD-2 7 16.0 N/A 16.0'
CORE RECOVERYFTI/XD CORE BOXES ng}? EL. TOP OF CASNG GROUMD EL. OEPTH/EL. GROLAD WATER DEPTH/EL. TOP OF ROCK
N/A N/A 2.5 319. 09 311,75 NONE OBSERVED - 11/5/86 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIAL/LENGTH LOGGED BY:
140 LBS/30 INCHES DBSERVATION WELL JOHN SOLLD
o5z TR 1
« | 2|8 | Sl& PRESSURE )

E.‘: SIS § gg TESTS = | 8 |u wATER (EvELS,
4|98 & Bluxzd ” aevton | £ | g § DESCRPTION AND CLASSFICATION WATER RETLRN,
gz =12 T 18a| & P CHARACTER OF

52 gg gga £ §23 gi gzi 8 DRLLUG. ETC.

wls| s cielmnelwel 31175 1 0
| 0.0-2.5 FT CLAYEY ST (ML) DARK HOLE ADVANCED
- BROWN, LOOSE TO SLIGHTLY FRON 0.0 T0 1.0
. CONSOLIDATED,NUMEROUS ORGANICS. FT WiTH 7 B.DIA
315.34 |25 HOLLOW STEM
* 1/ /A 25-5FT CLAY (CL): PALE BROWN FLIGHT AUGERS.
ST ~/ S| (5YR5/2)MOTTLED, FIRM TO STFF, SAMPLES COLLECTED
3 (24 |20 ] / T| MOST, NODERATELY PLASTIC, AS SHOWNL
5 /J_ SOME GRAVELS UP TO I/4 INCH IN
- DIAMETER.
Slalnfe e jo B0 —//,|
31.34 165 1 TS0 F T ORAVELLY SAY ST G|
1 WODERATE BROWN (57R4/4) DERGE AND
1 WELL CONSOLIDATED, MOIST WITH 10-207%
n) HARD SUBANGULAR, DARK GRAY GRAVELS AMD
o1t ~5% VERY FUE-GRAINED, BROWN SAND.
INH
8 e
Plala] 6 | 0] 87 MK
_{) L
304.84 | 13.07 % T5.0-6.0 FT CLAY (CL1: BROWHISH GRAY PUSHED SIIELBY
—/—— (5YR4/0), FIRM TO DENSE, SLTY, TUBE SAMPLER FROU
ST 5 ] / % MOIST WiTH ~5Z SMALL SUBANGULAR T0 W0 10 6.0
3|24 | A ] SUBROUND GRAVELS. FEET.
301, 84—H15.04£LA2 :
] BOTTOM OF BORING AT 6.0 FT. OBSERVATICN WELL
J INSTALLED TO 1.0
i FT DEPTH SEE
. GBSERVATION WELL
: LG6 FOR
- CONSTRUCTIGH
: DETALS.
BSsSPLIT SPOO ST=SiELBY TUBE SE HOLE NO.
D=DENNISON; P=PITCHER; O<0THER ' NFSS - EAST OF CONTAINMENT Ow-1{1B




PRO.ECT JOB WO, SIEET MO, HOLE RO,
GEOLOGIC DRILL LOG FLSRAP 14501-115 [ 1 OF 2 | Ow-12A
SIE “L'SS - EAST OF COORDMNATES ANGLE FRGM HORC. BEARNMNG
WASTE CONTAINMENT SISI9  EB21 90° N/A
BEGUN COMPLETED ORLLER DRLL MAXE AND WODEL HOLE SOE OVERBURDEN (FT) RCCX F T TOTAL DEPTH
1173/86 | 11/3/86 EWPIRE SOILS ACKER AD-2 7° 36.0 2.3 38.3¢
" |CORE RECOVERYC T/ CORE BOXES %S EL.TOP OF CASKG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A Rt 320.42 318.78 28.0' /290.78 36.0' /282.78
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA./ZLENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOIN SOLLD
WATER
= %8| Bzl PRESSURE KOTES Oo
E 21z ¥ S8 H TESTS : = | 8| WATER LEVELS,
- e 1 EEvaTON | & | @ DESCRATION AMD CLASSFICATICH WATER RETUR,
“gﬁz B18=158 s -8 k| 2 CHARACTER OF
?,g gg ggs g“ gzg g’% !Ei 8 ORLLING, ETC.
=|a 16 | b el ol 318.78 | @
N 0.0-5.0 FT, CLAYEY SILT (dL): DARK
. REDDISH BROWN, MODERATELY
N CONSOLIDATED, NOIST FEW SUBANGLLAR
] GRAVELS,
6 /] 313-18 |5 17| 02D T TLAY LT GRAYISH RED
S| 9! 718 - / {| UOR4/2), MOIST, MODERATELY PLASTLC,
2 20 ] FIRWTRACE OF SLT AND FEW HARD, DARK
] / | GRAY SUBANGULAR GRAVELS UP TO 1/2 INCH
. / N DUUETER. BRILLING BECOLES
3 / EASER AT 8 FEET.
10 7] / =
T laa | o . / i
s /] 3%.18 112075 BO-.7 FT. SARDY CLAY 0%
2l laa| ao 306.08 |57 2} MODERATE BROWN (5YR4/D, STICKY, WET,
! b / | |\ MODERATELYSOFT AND PLASTIC, WITH
N / NUMEROUS BLEES OF FINE, BROWN SAND.
157 / 2.7-29.0 FT.CLAY (CL) BROWHSH GRAY
] (5YR4/, WET, SOFT 10 FIRW,
. / WODERATELY T0 HGHLY PLASTIC. FEW
h / ISOLATED BLEBS OF LIGHT BRONH SAND
] / OCCASIONAL HARD,SUBANGULAR T0
. / SUBROLKBED GRAVELS UP TO 172 INCIL
| 20 :/ I
ss ] /
z (M u) 2 1|/ - % 3
Z% DRLLING IS
25 /— SLOKER AND ROLIGH
Slafal s| 1|2/ X / 4| AT 265 FT.SANDY, VERY FINE GRAINED, AT 27 FEET.
2 - / GRADNG T SLT, LOOSE T SLIGHTLY
31| CONSOLDATED, MODERATE REDDISH BROWN
. / ORI/E _XZ 11/3/86
. /29.0-33.5 FT.GRA : DARK =
289.78 123.0 7¢ REDDISH BROMN UGR3./2), VERY DENSE RUNNG COARSE
30 44 4 AND WELL CONSOLIDATED; HARD, SAND AT 29.0 FT.
<5 32 11 SUBROUNDED GRAVELS UP T0 | INCH IN DRILLWG ROUGH.
2 (MM L0 AT 3 I3/ M |5 WAXWUM SIZE M A DENSE SKT AMD VERY
ATI L FINE GRANED SANDY MATRIX.
:;, / 335-36.0 FT.SILTY SAND (S DARK
285.28 {335 REDDISH BROWN (OR3/4) FINE GRAINED,
T FEFL | SLIGHTLY WODERATELY CONSOLIDATED,
28378 | 35 1| |- WOIST, TRACE OF SILT.
SS=SPLIT SPOON; ST=SHELBY TUBE e HOLE WG,
D=DENKIS O PPTTCIER: O=0THER ! NFSS - ‘EAST OF CONTAINMENT Ow-12A




PROECT JOB NO. SHEET NQ. HOLE WO,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 QW-124
gg E WATER
-« = PRESSURE TES Céa
E §g Bg § E‘; TESTS = | 8 |u bl LEVELS.
w W5 2| & aeaton | & | o a DESCRPTION AMD CLASSHICATION WATER RETURN,
. Bl= |wl® g 7|22 g€ |, = g | £ CHARACTER &F
§2 gg §§; & gzg 23 3_:2 & CALL#B, ETC.
P ol e B g 28378 | 35 I
3 liz 1 -;[;H; 2
SSt 24| 3 ]50/3 [30/3 282.18 |36.0 (6] 36.0-38.3 FT.SHALE: WEATHERED, DARK
) _ REDDISH BROWN GOR3/4) AND GREENISH
Y _ 1 GRAY(5G&6/1), MODERATRLY HARD, DENSE,
2|10 0[5 /4)30 504 280,45 ~-38.3 11| FISSKE WITH SOLE SA.T.
. BOTTOW OF BORING AT 38.3 FT. GBSERVATION WELL
- INSTALLED TO 317
. FT. SEE
- GBSERVATION WELL
~ CONSTRUCTION
- LOG FOR DETALS.
SSESELIT SPOOM ST-SHELBY TUBE) SIE . HOLE NG
D-DENes O P-PITCAER: o-gm:n . NFSS - EAST OF CONTAINMENT OW-12A




PRQ.ECT JoB NG, SHEET NO. HWOLE KO,
GEOLOGIC DRILL LOG FUSRAP 14561-115 | 1 OF 1 | Ow-128
SITE COORDNATES ANGLE FROM HORL. . | BEARNG
BEGLIN COMPLETED DRLL MAKE AND MODEL HOLE STZE OVERBURDEN (FT0 ROCK FTJ TGTAL DEPTH
1174/86 | 11/4/86 EMPIRE SOILS ACKER AD-2 1 12.2 N/A (2.2
CORE RECOVERYF T/ CORE BOXES ngl_._ﬁS EL. T3P OF CASKG GROUND EL. DEPTH/EL. GROUND YATER GEPTH/EL. TOP OF ROCK
N/A VA | 2y 321.31 318.93 NONE OBSERVED - 11/4/86 N/A
SAMPLE HALMER WEJGHT/FaLL CASING LEFT N HOLE: DI/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLD
z g WATER
& g SlEle PRESSURE g NOTES Ox
EQ Eg Bg 2 |°x TESTS - A WATER LEVELS,
E4 ol T 53 W ELEVATION § Q 5 DESCRIPTION AND CLASSFICATION WATER RETURI
gnm: o el Rt 3~ DR 2 o £ |3 CILRACTER OF
dgsfzisRd 5° §z§ E:! gzg 8 DRLLIKG. ETC.
wls | @ sto |z el ] 318.93 | 0
6 . J l 0.0-LFT. CLAYEY SILT (LR DUSKY BORING ADVANCED
Slaafoo) v | 3] 6 317.83 | 10 JrLbii 1 | YELLOWISH BROW (0YR2/2], MOIST FRGM 0.0 T0 L0
6 /) |\ MODERATELY FIRW WITH 257 CLAY, FT USING 7 W.
] / | MpFROUS 0RG DIA HOLLOW STEM
Al A
20 —/ ¥ o
Slalal s | 8| ul| . / 2| MODERATE BROWH (5VR3/4), FRU T0 STFe, | SAMFLES COLLECTED
5 /L1 MODERATELY PLASTIC, MOIST, TRACE OF SHOWH,
57 4/ )ctl SILT WITH FEW HARD, SUBROUNDED GRAVELS
3 |24 | 23 . / || UP T0 3/4 WCH I DIANETER
" : - /— CLAY BECOMES GRAYISH RED (5R4/2) AT
17 )3 | 1.0 FeET. FROM 1.0 TO 22
2 |H )M i 1 &a“// /"8.82.2 F1. CLAY (CL): LGHT BROWNSH FEET HOLE
: * | GRAY (BYRE/, STICKY, WET, SOFT T0 ADVANCED WiTH 6
SS {24 | 24 4| 3 s |2 10 / FIRM,SLIGHTLY SLTY IN PART. I4CH TRICONE
2 2 / 41 OCCASIONALLY MOTTLED REDBISH AND ROLLER BIT.
- /— YELLOWISH RANGE WITH FEW ISOLATED,
SUBROUNGED GRAVELS.
306. 73 Hi2.2 444 VELS

llll!lIlllLllll!llllllllllllllllllllllJllllllll!llll

BOTTOM OF BORING AT i2.2 FT.

OBSERVATION WELL
INSTALLED TO 122
FT OEPTH. SEE
OBSERVATION WELL
CONSTRUCTICN
LGG FOR DETALS.

SSzSPLIT SPOOKs ST=SHELBY TUBE;
DFDENNISON; P<PITCHERs O<OTNER

SITE

NFSS - EAST OF CONTAINMENT

OW-128




PROJECT JOB N0 SHEET NO. HOLE KRQ.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-13A
SITE COORDNATES ANGLE FROM HORLZ. BEARNG
BEGUN COMPLETED DRILL MAKE AND MODEL HOLE SOE OVERBLRDEN (FTO ROCK (FTJ TOTAL DEPTH
10/6786 | 10/31/86 EMPIRE SODILS CME B-45 7 40.5 6.6 TRE
CORE RECOVERYFT/0 Sggl.? EL.TOP OF CASKG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A -1 321.54 319,84 NONE OBSERVED - 10/6/86 40.5' /279.34
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DWW /LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON /JOHN SOLLO
3B PRESSURE
e RN e e s
LY|2E 2BI=, s2 aevton | & | g 5 DESCRPTION AND CLASSFICATION WATER RETLRA
gnu: wis (2 |BE] ., 2 e CIARACTER OF
w?EE §§3 g8 § ,_ZE 8 ORLLING, ETC.
al=| & ol sl 31984 | 0
’// 0.0-3.0 FT LAY {CL): STEF, BROWN DBSERVATION WELL
] / SLTY CLAY WITH ROCK FRAGMENTS. WSTALLED 70 4Ll
. / FT DEPTH. SEE
n /// DBSERVATION WELL
316,84 | 3.0 T0-75 T ST ZCLAVEY SLT W% Eggsggﬁcmu
] STIFF, DENSE, NOTTLED BROWN, GRAY DETLs
g AND PiNKISH GRAY SLT AND CLAYEY SILT. -
SS i
2124 |18 | 34 ]
312.34 | 157 /_ TS50 FT CLAY [CL/CHy: STIFF BROWN
- S| CLAY WITH A FEW GRAVEL FRAGNENTS,
Tlae| 6|35k . / T| GRAY.CLAYEY SLT ALONG APPARENT SORNC ADVANCED
10 Y/10] FRACTLRE PLANES AND ALONG ROOT TUBES; NOLLOW STEw AUGER
~ / S| SOME ROOT WATERIALS PRESENT. CLAY W PLUE T
Fioa |1 7 T| BECOMES SOFT TOWARD BOTTOM OF ZOHE. w
- : 7] ‘Al 8.0
307.74 _// U.0-289 FT CLAY (CH: SOFT, STICRY, FEET.
Siag |24 7 . 2| SATURATED GRAY CLAY WiTH ZONES
2 Y/} | AND POCKETS OF BROWN CLAY /SLTY CLAY
i | COMMON; OCCASIONAL GRAY AHD BROWN SILT
ST oul 24 15 / T| ZONES AND OCCASIONAL GRAVELLY ZOMES
3 . / 2| 16.0-16.6 FT.: SUBROUNDED TO ROUNDED
= ] GRAVEL IN GRAY CLAY MATRIX. BORING ADVANCED
R 3 WiTH 7 WNCH
Z (4 (24| b . DIAUETER HOLLOW
v/ STEN AUGER BELOW
’ / 8.0 FEET.
-(
20 4% WSTALL 185 FT.
5§ ] OF 8 INCH PVC
24 (|7 ] / COHDUCTOR CASING
. / T0 185 FEET
7////‘ DEPTH.
] /
] / 25.0-27.0 FT.VERY SILTY 20KE, GRAYISH
25 / < RED (5R4/0, SATURATED, FINE-GRAINED
STl | 24 . 3| WTH UODERATELY CONSOLDATED,
3 ] / 3| SUBANGULAR SAND UP TO S0%.
- / =1 [28.9-30.0 FT SILT (4L): GRAYISH
SS 7 / 5 REDDISH BROWN (IOR4/2), DENSE, AT 275 FT.
2[4 (6| 25 Y//]” | UODERATELY CONSOLIDATED, NITH DARK DRILLING BECOLES
290.714 | 28.3- ” GRAY (N4) ROCK FRAGNENTS UP TO 207 AND SLOWER AND
28084 | 30 ] AN IN DIAMETER, SLIGHTLY ROUGH.
> 124 | B3] 3 . REDDISH BROWN (IOR3/4), NET, VERY
] FINE- TO MEDWM-GRAIKED, MODERATEL Y
. CONSOLIDATED, TRACE OF CLAY WITH
Tl | 057 DARK GRAY (N4ISUBROUND To
28584 | 34801L0] | SUBANGULAR GRAVELS UP TO 3/4 IN.W
28484 | 35 - DIANETER.
STE HOLE WO,

85:SPLIT SPOOH ST=SIELBY TLRE;
DeQENKISOR: P=PITCHER: O=0THER

NFSS - SDUTH OF CONTAINMENT

Ow-13A




O=0ENMSONs P2PTTCHERs O=0THER

PROECT Jo8 NO. SHEET RQ. HOLE NQ.
GEOLOGIC DRILL LOG FUSRAP 4501-115 | 2 oF 2 0v- 134
WATER .

Eﬁgé §E§ E.. P’fis_;f 8 lw u“:\;f:sn?;vns.

g | 95 Hg :; E ELEVATION E % 5 DESCRPTION AMD ELASSIFICATION WATER RETURK,
55:““; §§ NS @ CHARACTER OF
2 §§ §§;, v gz3]| 23 zzg 8 DRLLEG. ETC.

id - 4 wa fr
- 4 E 28484 | 3
TS 13 34.0-40.5 FT _CLAYEY GRAVELLY SUT DRILLING VERY
\2 5 |5 |0+ |i0oss 121 (|L;| (Cu: MODERATE REDDISH BRORN GGR4/S) SLOW FROM 35 T0
Bbd {ERY DENSE AHD WELL CONSOLDATED, AIFEET.
=) LOIST, SUBANGLLAR TO SUBROUNDED GRAVEL
1% UP 10 204 AND UP TO | CH IN MAXLUU

/s \ 14 SIZE, TRACE OF CLAY THROUGH OUT. USED 300 1B.
5|4 | 4|50+ |S0/4° J4{[S[H] GRAVELS ARE HARD AND DARK GRAY (i5) HAMIER GH 55

\. _/ 40 4 > SAUPLES 48 AND 3.

219.34 | 405 105-AUFT WEATHERED SHALE: DARK
< - 278.74 —t 4114 T\ REDDISH BROWN (OR/) FISSLLE, HARD
AR ERRES 1 iad]\ CHPS W WEATHERED SHALE MATRIX. /

R BOTTOM OF BORWG AT 41IFT.
] GBSERVATION WELL
] INSTALLED T 4LIFT.
4 SEE OBSERVATION
. WELL CONSTRUCTION
] LO§ FOR DETAILS.
]
3
]

SS=SPLIT SPOOM STESHELBY TUBE; ST NFSS - SOUTH OF CONTAIMMENT RN 1A




SS=SPLIT SPOOMs ST=SHELBY TUBE;
DeDEMNISON P<P(TLHERs O=OTHER

NFSS - SOUTH OF
WASTE CONTAINMENT

PROJECT JOB NO. SHEET NO. HOLE NG,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | Ow-138
SITE Nfss - SOUTH OF COOGRDMATES ANGLE FROW HORUO. BEARSNG
WASTE CONTAINMENT S1890  E090 g0° N/A
BECUN COMPLETED DRLLER DRLL MAKE AND MODEL HOLE STE OVERBURDEN (FT) ROCX ¢T3 TOTAL OEPTH
1173/86 | 11/3/86 EWPIRE SOILS ACKER AD-2 7 14.0 0.0 14.0°
CORE RECOVERYFT./0 CORE BOXES SAMPLES EL. TOP OF CASKG GROUND EL. DEPTH/EL. GROIID WATER DEPTH/EL. TUP OF ROCK
N/A WA 2-5S 321.09 320.15 NONE OBSERVED -11/3/86 14.0°
SALPLE HAMMER WEIGHT/FALL CASING LEFT W HOLE: DIA/ZLENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLOD
WATER
- 55 §E £ 1§ PRESSURE 3 UOTES Ol
Er_' HMEEER S TESTS - 18 WATER LEVELS,
w g = é E‘S o 4 -§ & ELEVATION & g s DESCRPTION AND CLASSFICATION WATER RETLAN,
gau: E‘“g E#v‘ 3. o B CIURACTER OF
"355 3§3 g §z§ 43 gz; 8 DRLLUS, E1C.
- e LB 00100 F T SEE DESTRIPTION ON
. Woris BORING ADVANCED
] BORING LOG OW-I3A. FROM 0.0 TO 14.0
of - FT WITH 7 4L DIA
o . HOLLOW STEW
2 ] ALGER.
5 .
w 5 -~
=) ]
2 ]
z -
; 31055 {10 | [ 0003 FTCLAY (L PALE BRORN SPLIT SPOOH
Sloaule! s 7 o 7| 30025 09350 vmsm, MOIST, NOUERATELY PLASTIC, SAMPLES COLLECTED
2 .o WA \\DERSE.TRACE OF SLT. AT 10.0 AND 2.0
4 308.15 +12.0 T\ 10.3-0.9 F1_ SILT/SAND (GUb: MODERATE FT.
525 4 | 4] 5 (5|5 3| 30745 {27777 2 |\ YELLOW BROWN UOYRS/4), VERY FINE-
3065 a0 o GRAINED,MOIST, SLIGHTLY CONSOLIDATED,
‘ 07 RACE OF BROWN CLAY. ) -
- 0.3-2.0 FT__CLAY (CL) PALE BROWN &Zﬁiﬁﬁ"’%‘o“&é
] (5YRS/2), SOFT, WET, HIGHLY PLASTIC, e .
. TRACEOF SLT AND FINE-SAND. DASERVATION WELL
] R.0-2.7 FT  SAND (Sk: SPECKLED CONSTRUCTION
- LIGHT TG DARK BROWN, FINE-GRAINED, £Taf
; LOG FOR CETALS.
. LOOSE TO SLIGHTLY CONSOLIDATED, MOIST,
] GRAINS ARE SUBANGULAR.
] 12.7-4.0 FT _CLAY (CL): MOTTLED PALE
i BROWN (5YR5/2)T0 PALE RED (5R6/2),
1 MOIST,HIGHLY PLASTIC, DENSE, TRACE OF
] SLT.
] BOTTOM OF BORING AT 4.0 FT.
]
STE HALE NO.

Ow-138




PROECT Jo8 NO. SIEET NO. HOLE MO. ]
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | Ow-144
COORDINATES ANGLE FROM HORLZ. BEARSL
BEGUN COMPLETED DRLLER ORLL MAXE AND MOOEL HOLE SQE OVERBSURDEN (FT) ROCK T TOTAL DEPTH
10/1/86 | 10/21/86 EMPIRE SOILS CME B-45 3 4.1 0.1 44.8"
CORE RECOVERYF T/ DO CORE BOXES %gs EL. TOP OF CASG GROUND EL. DEPTH/EL. GROWHD WATER DEPTH/EL. TOP CF ROCK
N/A N/A et 320.52 318.98 4.0' /314.98 4.7 /274,28
SAMPLE HAMMER WEIGHT/FALL CASING (EFT # HOLE: DIA/LENGTH LOGGED 8N
146 LBS/30 INCHES OBSERVATION WELL A. ATKINSGH /JGHN SOLLO
WATER
=98 Bz g ¥ PRESSURE g | NGTES O
E" Zlp ! B2 12 5 TESTS = S s WATER LEVELS,
us Eg gl o H=g 5 ELEVATION § és 3 DESCRPTION AND CLASSFICATIGN WATER RETLRN,
g o w 2 2 “ CHARACTER OF
§g§§ 5‘55 E“ gzg ad gzg & ORLLING, ETC.
a|al® ; El’ w2l 318.98 |
SLE 77 BRI CORPLETED |
Y. _ AS GROWD WATER
1/ | OBSERVATION WELL.
316,98 120 n B AY R TARK BROWN, | SEE GBSERVATION
4 / SETY, SANDY CLAY. wELL LOGREPORT
315. 48 j/ FOR DETALS.
5 - //-— HOLE ADVANCED
B . 54 5.0-5.4FT SILT 4L WET, TAN ST WITH 7 1N, HOLLOW
525 A|B | B R 1|/, glzgg /4! (ONAL_ROE STEM AUGERS TO
‘ s |02 TELT 5.4-62 FT CLAY (CH: UOTTLED GRAY AND 7.0 FT. HOLE
3. (£ B \BROWN UOYRA7Z4Y, SILTY CLAY WTH SUBSEQUENTLY
- J:0 ~\ SOME DISSEMINATED FREE GRAVEL. REAUED Wi 12
55 T2 Il 62-7.0 FT SAND (SM): DARK BROWN, : .
y (424 3T ) 309.78 {92 3 77 2\ SATURATED, SLTY, GRAVELLY FIiE SAID. Z} g”&“oﬁﬁpgg
10 V- 7.0-9.2 SAND (SP): FINE TO COARSE, COMDUCTOR CASIIC
5 |18 . AND GRAY WOTTLED CLAY LAYER AT ABOUT :
177711 8.8; SAND 1S SATURATED.
30648 125 LF
- / 1 9.2-10.0 FT CLAY (CHi: STIFF BROWN
ot | 2 . / 571 | (5YR3/4) CLAY WITH SOME GRAY WOTTLU.
5] / L[| 10.0-12.5 FT CLAY (CH: BROWN-GRAY
” 2 ] (SYRS/2), UODERATELY STEF CLAY WITH
Slea J2a | 3 |2 | ) - / 4| SOME SAND AMD ROCK FRAGMENTS.
Y/ /\—| 125-315 FT CLAY (CH: GRAY-BROWN, )
. / SOFT, STICKY, SATURKTED CLAY WITH EATHED MLE
N OCCASIONAL SAMD AND GRAVEL, HIGHLY i :r 2 -
] PLASTIC, SAKD AND GRAVEL ARE HDLLfl)h'? 51 g‘-
. SUBANGULAR 10 SUBROLKDAND ARE U2 bicy [ WOLLO) N
20 Y//T| N WAXURM SIZE.
ss 4
> |2 | 6 L - I 4 1 / 5
2/ CUTTINGS AT 23 FT
] ARE HGHLY
s V0 PLASTLC,
s§ 45 q/ SATURATED, MEDIUN
24114 | 00 |35 | 55 - 6 BROWH SILTY CLAY.
z 21 .
. /—
o 8 30 i%ﬂ CLAY BECOMES PALE BROWN (SYRS/2) M
s (4|8 25 i i1 f . % 71 ZOME FROM 30-35 FEET.
28398 |35 é
SSaSPLIT $POON ST=SIELBY TUBE STE HOLE NG
O=DENNISON: P=PITQUER: O<OTHER NESS - "_‘EST OF _LU_T.TS ROAD ) OW- 144




SS=SPLIT SPOQMs ST=SHELBY TUBE,
D=DENMSOH P=PTTCHER: 030TIER

NFSS - WEST OF LUTTS ROAD

PROECT 308 NO. SKREET NO. HOLE MO,
GEOLOGIC DRILL LOG FUSRAP 4501-115 | 2 o 2 GW- 1A
. YATER
§§ EE g ¥, PRESSURE 8 WOTES Ora
EE §g 8i5 |a TESTS = Sy WATER LEVELS,
Blo gl " ELEVATION & g g DESCRIPTION AND CLASSIFICATION WATER RETURN.
Eﬂﬁzw § |Bele 4| &_ |, 2 & CIURACTER OF
3g§§ Eg; gzg 33 3 ; i DRLLMG. E1C.
2 g mw | B |
Slaalw| w |3 |5 7/ SLTY SAND (SM): PALE
. /— BROWN (5YRS/2) DENSE, WOIST, FINE 10
281,48 G375 1/ /2 | MEDUMGRANED, SUBANGULAR TO SUBROLAD
]. IN A CLAYEY SILT WATRIX OF ABOUT 10
1 FEW LAYER GRAVELS UP TO /2 BN
A
5 07 4L5-44.7 FT GRAVELLY SAND (GP): DARK
, {24 |18 | 66 | 40 26 k119 V REDDISH BROWN (OR374), NODERATELY
217.48 415 g1 STIFF,MOIST,DENSE, FIE TO WEDIM o
%20 | GRARED, SUBROUNDED SAND WITH ABOUT SLOWER
1w %] | 20 LAYER GRAVEL UP TO 5/8 IW.W PENETRATION RATE
I \ {0721 | WAXMUM SZE N A CLAYEY SILT WATRE, MITH AUGER AT 38
> 12| 2|00+ oo 2 Ter 2l GRAVEL COMPRISE s OF SNPLE CoLLEcT, | FT
2741874482 34.7-44.8 FT SHALE: WEATRERED, GRAYISH )
] GREEN, MODERATE HARD. GBSERVATION WELL
. BOTTOM OF BORING AT 448 F1. INSTALLED TO 44.1
- FT. SEE OBSERVATION
- WELL COUSTRICTION
] LOG FOR DETAILS.
]
]
—1
]
]
-
)
STE HOLE MO

OW-14A




PRO.ECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP T4501-11S | 1 OF 1 | OW-14B
COQROMNATES ANGLE FROM HORL. BEARNG
NFSS - EST OF LUTTS ROAD Saog w]53 900 N/A
B_EGLN COMPLETED DRLLER DRIL MAKE AND WODEL HOLE SZE OVERBURDEN {FTJ ROCK FTd TOTAL DEPTH
10/28/86 | 10/28/86 EMPIRE SOILS ACKER AD-2 7 5.1 N/A 5.1
CORE RECQVERYFT/D CORE BOXES Sﬁ? EL. TUP OF CASRIGC GROUND EL. DEPTH/EL. GRQUND WATER DEPTH/EL. TOP OF ROCK
N/A. N/A 5] 320.73 319.43 NOIE OBSERVED N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
Ez - WATER
< |28 | Sl& PRESSURE NDTES Cha
EE alg | BlE § B TESTS . | 8| WATER LEVELS,
I P " wevaton | B | g 5 DESCRATION AND CLASSFKATION WATER RETURIL
§auz wlEiE B, ] a S a CIURACTER OF
2 Eg 553 £518=3| 25 ﬁzi 8 BRLLU. E1C.
ad | 31° S 3 ke 1T 235043 | 0
ST & ] 260 6'] 3RD B M
] U.0-RIF T SEE DESCRIPTION ON HORING HOLE ADVANCED
] LOG OW-HA, WITH 7 IN. DIA
. HOLLOW STEM AUGER
. FROM 0.0 T0 K0.0
] 1.
5 - —
sSloa| 2| 38 | 2| 0|"® 1 |
z 2 -
o4 | /207140 FT CLAY (CL) PALE BROWN
ST 4 ls7|/ 5YRS/2) WiTH WOTTLED ZOMES OF LIGHT
3 (24| H ] | |/ BROWNISH GRAY (5YR6/) TO LIGHT BROWN
_{ (SYRS/6), NOIST, HIGHLY PLASTIC, DENSE PUSHED 3 IN.
24| 5| 23 5| ¢ |7 < WITH APPROXIMATELY 207 VERY FINE TO SHELBY TURBE FROM
; 7 ] / 2| COARSE SAND AWD GRAVEL UP TO 3/4 IN. 0.0 70 2.0 FT.
4 N MAXIMUM SIZE. GRAVEL ARE GRAY (N4) CONTIMUED WITH
30433 5 . AND SUBANGULAR TO SUBROUNDED. AUGER TO BUFT.
J . ": BOTTON OF BORNG AT 15 FT.
N OBSERVATION WELL
] INSTALLED 70 IS FT.
- SEE OBSERVATION
. WELL CONSTRUCTION
N LOG FOR DETAILS.
]
]
a = . SITE HOLE MO
S NFSS - MEST OF LUTTS RUAD " v




. PROLECT JOB NO. SHEET WO, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | Ow-154
COORDNATES ANGLE FROM WKW BEARNG
BEQUN COPLETED ORLL MAKE AND MODEL HOLE SIE QOVERBLRDEN FTJ) ROCK FTJ TOTAL DEPTH
10/8/86 | 10/29/86 EWPIRE SOILS CHE B-45 7 4.5 0.9 45.5'
CORE RECOVERYFT./O CORE BOXES |SAMPLES EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A 11FSS 2-Sf  320.30 318.84 NOWE OBSERVED - 10/8/86 44.6' /274,24
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DU /LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
WATER
E)—
elSE TR e e e o s
:5 =loi¥ I - =R o | ELEvaTION o g g DESCRPTION AND CLASSFICATION WATER RETURI.
§5|5 s [B2ly_ 4| - 4 K @ CIURACTER BF
2% gg ggs £ gza §:‘ !EE g DRALIAG, ETC.
= Al 318.84 | 0
Y777) | 0020 FT TLAY [0k DARK BROAN T0 BORTNG ADVANCED
279 | BLACK ORGANIL TLAY. WITH 7 I HOLLOW
1/ STEW ALGER TO
316.84 (2.0 _7 2.0-6.3 FT CLAY (CH: DARK BROWN , 10 7.5 FT. HOLE
- TAN/YELLOW BROWN (5YR4/3), THEN REAMED
N MODERATEL YPLASTIC, STIFF, MODERATELY WITH N, AUGERS
T/ /4 | DENSE CLAY WiTH SOLE GRAVEL, LOCALLY AND 1B FT OF 8
s y 5 - / AND SOME REDAND GRAY MOTTLING;DAMP AT | iN.DIA. PYC
gl |2y % | 7 |12 0 ] / '] TOP, BECOMING WETTER WITH DEPTH. CONDUCTOR CASKIG
L) 31254 63 LA orvr v 7S erTwsy ] FSTALLED.
172/ | BROWN (0YRA73;473), CLAYEY, SILTY,
1/ VERYFINE SAND, MODERATELY DENSE,
s 7 7 / SATURATED,
2| 5 6| 8]/ 309.54 |93 A4 ?
30884 | 10 Vv, 9.3-10.0 FT CLAY (CH):
SEIM - : JTTTIST cRAY-BROWN (SYRa/), PLASTIC,
| 1L SOFT, STICKY, WET CLAY.
307.34 |15 35
) 1/// | BO0E5¥T SARD S TAN ST,
szs 2 ) ) 5 R / 3|| FINE SAND, SATURATED.
2 Y/ | UESeITT (LA (CH; SOFT, STRKY,
ST § / 57| WET, GRAY-BROKN (5YR4/N CLAY WiTH
3|24 | 24 15 / > | SOMEDESSEMINATED SAND AND, GRAVEL.
. /_ CRAVEL SIZE RANGE TO L25 . DIA.
$ie | e ] 12 2 ] % 4
: g %_
© ]
2 |24 |24 7 2 2 4 ] % 5
; =
2l2d (4] 6| 3| 3|3 g . % 6
30 :%r—-
XY WH N
2|6 T W T . / T
. / | 32 FT GRADES TO:MEDIM GRAY (NS) DRILLER RUDICATES
- SLTY CLAY, WET, HGHLY PLASTICITY. CHANGE W4
. / VERYSMALL (P HEAD SiZE) OF GRAY (NG) DRILLING.
26384 |35 ¥///] | AND MODERATE BROWN (OR4/8) SILT, DRY,
. SITE HOLE NfL
oL Seou s nes NFSS - VEST OF LUTTS ROAD o154




SHEET NO. HOLE NO.

1 | | 180+ {50/}

GREENISH-GRAY (566/1) MOTTLING

r45.5

PRESENT.

435-44.6 FT DARK REDDISH BROWN
(I0R3/4), SLTY FINE TO MEDIM SAND,
LITTLE FINE TO MEDIUM GRAVEL, DRY.

44.6-455 FT SHALE; DARK REDDISH-BROWN
{I0R3/4) AND GREENSH-GRAY MOTTLED
(56670, VERY SOFT, SEVERELY WEATHERED,
BRY.

BOTTOM OF BORING AT 455 1.

llll]llll'llJll!llllllll‘llljlllllllllI]lll]llllllllllllll

PROELT Jo8 NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 OM-15A
Eg 3% | TESTS - S WATER LEVELS,
= ¥ b wk = g E ¥ 5 DESCRPTION AND LLASSIFICATION mcguzt
gg ggg EE gz;" éa i‘g g DRLLING, ETC.
<+,
" BORING COMPLETED
dl2f 5w :7 AS OBSERVATION
. / NELL. SEE WELL
- / COMPLETION REPORT
. / FOR DETAILS.
- 391-42.3 FT WODERATE BROWN GYR4/4)
10 ;/ TO WODERATE RED-BROWN (0R4/6), FIE DT DRILLINE
] TOCOARSE SHLTY SAND AND GRAVEL, ®ET, OF FORMATION
- = . / GRAMNS SUBROUND TO ANGULAR.
S|24{18] 9 [ WU | H o ] / 423-435 FT MODERATE BROWN (SYR4/4) USED A 300 LB
. TO UODERAT RED-BROWN GOR4/6), COARSE HAMLER DURBG SS
5S 32 N SANDAND GRAVEL IN A CLAYEY SLT SAUPLE *ID AND
2| M| B 62 8030 A V)4 | MATRIX, DRY T0 WOKST. GRANS o
= 146 SUBROUNDED TO ANGULAR.SOME
2

OBSERVATION WELL
INSTALLED T0 455
FT. SEE OBSERVATION
NELL CONSTRUCTION
L6 FOR DETAILS.

WH=SAMPLER ADVANCED
UNDER STATIC
WEIGHT OF HAMUER.

SS<SPLIT SPOONs ST=SHELBY TUBEs
D=OENMISON P2PYTCHERs G=QTIER

NFSS - WEST OF LUTTS ROAD

OW-15A




306.82 2.0

[T EEEE NN T I N0 SO TN T VR VU W TN T N N S VO NN S N 0 U W AN A AU TC W00 UL B M S B AN R R O 0 |

BOTTOM OF BORING AT 20 FT.

PROECT 108 8. QEET O, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP LAS01-115 | 1 OF | | OW-15B
STTE COORDMATES WWGLE FROM WORZ.  |BEARSG
BEGON COMPLETED DRLLER DRLL MAXE AND WODEL WOLE SZT | OVERBLRDEN 710 |ROCK F1J TOTAL DEPTH
10/29/86 | 10/29/86 EMPIRE SDILS ACKER AD-2 7 12.0 N/A 12.0'
TORE RECOVERYG 1D CoE BORES [SQALES [EL10P OF CASKG [ GROUND L TEPTIVEL. GROUND WATER CEPTH/EL. TOP OF ROCK
N/A N/A 9-5T 320.12 ji8.82 NONE OBSERVED N/A
SAMPLE RAMMER WEIGHT/FALL CASING LEFT N HOLE: DA/LENGTH LOGGED BT
140 LBS/30 INCHES OBSERVATION WELL D. MIDDLETON
sl WATER
« |2l | Sk PRESSURE ¢ OTES OF
E:.' Ele §§§ gg TESTS - | 8 WATER LEVELS.
g § 11 e ,_g m ELEVATION = 9 DESCIWLPTIGN AldD CLASSFICATIGH WATER RETLRI,
islo| ol |laF|38] g @ B 2|3 CIARACTER OF
g 55 I §z§ gq gzi & DRLLING. ETC.
el s s1olaoelwos) 318-82 | 0 S . o o
] 0.0-10.0 FT: SEEBURING LOG OW-i58 FOR BORING ADVANCED
g COMPLETE DETALS. USING 3.75 I,
1 DIA HOLLOW STEW
] AUGER.
i -
ST . KT SHELBY TUBES |
Y 2] 2 R AD 2 HOT FUSHED
g n - FULL LENGTH DUE
[ s7 1 4 1 4 . ST 70 FEBBLE TO
3 n 2 COBBLE SIZE
1 ROCKS W END OF
n TUBES.
10 1 10.0-12.0 FT SILTY CLAY (CL):GRAYISH
s 4 _/ RED(IOR4/2), MEDIUN PLASTICITY,NOIST,
Slalunl ¢ [ 2|2 T/ || OCCASIONAL PIECE OF FINE
5 7/] '| GRAVEL, SUBROUNDED.

BORWG COMPLETED
AS OBSERVATION
WELL. SEE WELL
CONPLETION REPOKT
FOR DETALS.

SS:SPLIT SPOCH ST=SHELBY TUBE;
D=OEMNISON: PePT CHERs O OTHER

SIE

NFSS - WEST OF LUTTS ROAD

HOLE MO,

Ow-158




PROECT JOB ND. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-16A
SITE COORDMATES ANGLE FROWU HORLL. BEARMNG
BEGUN COMPLETED DRRL MAKE AND MODEL HOLE SIZE OVERBURDEN (FTD ROCX FTJ TOTAL DEPTH
11os9/86 | 10721786 EMPIRE SOILS CHE B-45 7 45,1 0.1 45,2
CORE RECOVERYFT./D CORE BOXES % EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A g 320.63 318.78 5.5' /313.28 45.1' /273.68
1-ST
SAMPLE HAMNER WEIGHT/FALL CASING LEFT N HOLE: DIL/ALENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
WATER
=§§ :"s § PRESSURE g HOTES Che
?_:'“ 2 gg ] TESTS = | 2 |4 WAIER LEVELS,
w g = E Blg =+ ELEVATION = ;t; | BESCRATIGN AND CLASSFICATION WATER RETLRN,
s Blz | uf o BE|n 4 5_ 4 B “ CHARACTER OF
“ggg gg?‘ (S §‘§ E:‘ !Ei g DRLLIG, ETC.
2 o oAl el 318.78 | 0
7 U.0-4.0 FT CLAY (cL%: STEF BROWN
4 / {5YR4/4), SLTY, SANDY CLAY WITH SOME
i / FINE GRAVEL; ORGANICS AT SURFACE.
314.78 | 4 (/A_Wﬁm T TR SRA- B
" i /) 313.98 | 48T K (5YRA/D CLAY. AVA
z|H| B8] 5 | ®|H G| 31328 |33 1 1\ 4855 FT SLT (ML): PINKISH BROWN = 10/9/86
] /_ﬁ\(smsm SKT T0 5.3 FT, YELLOWISH TAN
311,78 | 7 444 [\ 00YRS/S)SLT FROM 5.3 FT 70 5.5 FT.
TEEF I\ 55-1.0 FT CLAY (CL): BROWN (5YR4/4)
s 5 ] SLTY CLAY WITH RED AND GRAY MOLLTUG. HOLE ADVANCED TO
AGEREEE 2| 3 3| 308.48 |93 2{ 7.0-9.3 FT SAND (SWi: DARK BROWN 19.5 FT USIHG 7
. _\ (5YR3/3), SLIGHTLY SLTY SATURATED, UL DIA HOLLOW
5ot | 2 - / <7 \FIRE_TO MEDIM SAND. STEN AUGERS. HOLE
13 ] I| 93-34.3 FT CLAY (CHISOFT, STICKY, THEN REAMED
. / | WET CLAY WITH SUBROUNDED TO ROUNDED TOI9.5 FT LSIRG
St oul 24l s 3|2 E / 3| GRAVEL COWAOH; BROWN TO GRAY BROWN 2 1M, ALGER.
2 2 - (SYRS/2) TO ABOUT 10 FT, GRAY BROWN EIGHT-$CH
¥/ GYRA/BELOW 10 FT. DIAMETER PVC
. COHDUCTOR CASHIG
15 (SCH40) INSTALLED
] / || HGH PERCENTAGE OF ROCKS AND GRAVEL. 10 20.0 FT.
Sle 1|6 | s B2 :%4
$S :/ R
S1e| 3| 3 | 8|u |60 20?%5
1%
N -
s 2 25 _/ OCCASIONAL THi RED BROWN CLAY LAYERS.
o 24 24| B 37 1 / 6
5 :/_
30 5/ B
Flujs| 2| s 1 ] / 7
) %_
3/
283.78 | 35 1 A~
SSESPLIT SPOONy ST=SHELBY TUBE SE : HOLE NG,




PROECT JOB NG, SHEET NQ HOLE WO.

GEOLOGIC DRILL LOG FUSRAP H501-115 | 2 o 2 QW- 164
§§ z WATER
2 PAESSURE
£ g §§§ Eg TESTS . | 8 YATER LRVELS,
. 5 yg o ¥le ” ELEVATION E ¥ g DESCRPTION AND CLASSHICATION WATER RETURN.
B= "5 5e & @ a CHARACTER OF
ggg 383 & |B=3| a3 gzg 3 DRLLKG. ETC.
s1a sl g 283.78 | 35
ssy24 1y | 3 3 10 Ja/0 JLF{18] 34.9-37.0 FT SILTY SAND (SMh: VERY SAND AND GRAVEL
2 EURHER FINE; SUBROUNDED GRAVEL (N RED BROWN RUNS INTO AUGERS,
281,78 3.0 (i0R3/6), SL.T, VERY FINE SAND MATRIX. HAS TO BE FLUSHED
— 31.0-39.5 FT SAND/GRAVEL (GM): OUT PRIOR TO
j:' SUBROUNDED, MEDIUM TO COARSE SAND AND SAMPLEIG.
w 979.28 i — FINE GRAVEL.
8| B8] 195 35 |0 85 “€¥ 1395 31 39.5-42.0 FT SLT/SAND (SM): STEF,
2 o Sk 1/75AND >M)
BN N VERY DENSE,RED BORWN (SYR3/4)SILT AND
4-1--]- VERY FINE SAND WITH SOME MEDIM TO
276.18 420“j AL COARSE SAND AND GARVEL.
. _V 42.0-45JFT SUTY CLAY/CLAYEY SKT
b (CL/ML): RED BROWN SLTY CLAY /CLAYEY
7 / — SULT CONTAINING LARGE FRAGMENTS OF GRAY
N 9 371100+ 53 | 100/3 -ém GREEN, VERY FINE-GRAINED, SOFT USED 300 LB.
2 273.58 445.2 4 SANDSTONE; VERY STIFF, VERY DENSE. HAMMER FOR SS
i 453-45.2 FT SHALE: RED BROWN, SAUPLES #9 AND
4 WEATHERED SHALE. 1.
h BOTTON OF BORWG AT 45.2 F1. OGSERVATION WELL
] RISTALLED TO 44.0
4 FT DEPTH. SEE
B OBSERVATION wELL
. CONSTRUCTION LG
N FOR DETALS.
J
S5=SPUT SPOONs STESHELBY TUBE) SAE . HOLE MO
F!HIMOH:HER NFSS - WEST OF LUTTS ROAD‘ OW- 164




PRO.ECT Ja8 NO. SHEET NO, HOLE NOL
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | OWN-168
S{TE COGRDMATES ANGLE FROM HORZ. BEARMG
NFSS - WEST OF LUTTS ROAD 1211 WI53 A
" {BEGUN COMPLETED ORLL MAXKE AND WODEL HOLE SZE OVERBURDEN (FT. ROCK G'TJ TOTAL DEPTH
10/22/86 | 10/22/86 EMPIRE SDILS ACKER AD-2 7" 13.2 N/A 13.2"
. CORE RECOVERYFT/D %gs EL. TOP DF CASNG GROUND EL. DEPTH/EL. GROUND WATER CEPTH/EL. TOP OF RODCK
N/A ‘a7 N/A 318. T4 NQHE OBSERVERED N/A
SAMPLE HAMMER SEIGHT/FALL CASING LEFT N HOLE: DIAJLENGTH LOGGED 8T:
140 LBS/30 INCHES OBSERVATION WELL D. MIDDLETON
5 % e PRESSLRE
es|S2 Bl . 8 | At
'- 5 2 3 &é ok .-g ELEVATION | B g 5 DESCRPTION AND CLASSFICATION :ﬂm :mmsi
su £ il |5 Qg " a R a CHARACTER OF
8 EE ggi 878 § !zi g BRLL, ETC.
a P o o] 318.74 | 0
i 0.0-8.4 FT: SEE DESCRIPTION ON BORING BORIG ADVANCED
2 ] LOG OW-iA. WITH 3.75 &L DiA
B ] 11OLLOW STEM
25 3 AUGER.
(&) -
Yol 5
=8 -
3E 7
pon ]
(= .
58 o,/ 30714 |10 1T | COAL T SARD (Sl GRAVEH FED
>l u| 20 9 JE1E T | CORR4/2), FINE TO COARSE, TRACE OF
Lt _GRAVELMET.
58 7 . / 1.0-3.2 FT SLTY CLAY (0%
slaa| 1] B g = BROWOMSH GRAY (5YR4/D, TRACE CF
30554 3.0 SLL4= MEDIIM TO COARSE SAMD, NOIST, NEDLLM
< PLASTICITY.
] BOTTOM OF BORING AT B3.2 FT. OBSERVATION WELL
. BISTALLED 70 13.2
] FT DEPTH. SEE
] OBSERVATION WELL
] CONSTRUCTION LOG
. FGR DETALS.
) STE HOLE NO.
D B s NFSS - WEST OF LLTTS ROAD Ou- 168




MONITORING WELL e g N ot
NIAGARA FALLS STORAGE SITE OW-ioA
Ja8 NO. STE COOROINATES
14501 WEST OF CONTAINMENT - SRR we9
BEGUN COMPLETED PREPARED BY REFERENCE POMT FOR MEASUREMENTS
10/9/86 10/21/86 D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ey
f ELEV. - TOP OF SURFACE CASING' 320.99 _+Las’
r———— ELEY.- TOP OF RISER CASNG: 320.63 <5y
GEMERALZED SEDLOGK LOG 1 ' —CROUO SIRFACE - sl
NN NN R B A - ANANTANTANT NS
Q0/-4.0% CLAY \ - llx lxl 7 b
BROWN o
A SURFACE CASIG
1 x 1x / |
4048 QLAY n 2, g Qs § - iNCH
GRAY-BROWN ' 1
. L TYPE: CARBOW STEEL - STH 40 PIPE
1 T
OS5 SLT N T
PHICSH BROWN I 13[Y -  BOTTOM OF SURFACE CASNG 4.2 5.t
b I 1
5.5'-7.0% CLAY i ' BACKFLL MATERAL
BROWN 1 1
b rr TYPEs CEMENT/BENTONTE GROUT
T.07-93% SAND a .
DARX BROWK % I
1
I,X 31z
1 X
3349 CLAY X X X2
RaY l‘! !ll
H X RISER CASNG
Xz L B 4
l'l l'l OAs 2 - wCH
H ‘ L4
lll 1'1- TYPEs SCH 5 - 3% STAMNLESS STEEL
21 1z WITH FLUSH JONTS
l‘l lll
b 1
T 1 TOP OF SEAL
s % f ARRULAR SEAL \
: 280 2901
TYPE: BENTONTE PRLLETS
' /—— 5 TSms
- . TOP GF FLLTER PACK l
93104 1T ) . TER Pack
RED-8RowN - ) TYPE: O-ROK *4 QUARTZ SAND
- »
37.07-T9.5' SAND AND GRAVEL . .
e TOP OF SCREEN o 324 2887
3o.5-42.0 ST —
RED-BROWN | — 1 . SCREZN:
‘ el D0Ac 2 - INCH TYPE: 36 STAMESS STEEL
QLA SLTY QAY . OPENNGS: WDTH: 0010 INCH
RED-EROM -/ - TYPL: WRE ®RAPPED
- p—— -
25.745.2's SHALE -1l
RED-BROWN . b BATTOM OF SCREEM - 42T 2764
‘H‘ - GOTTOM CF Slae 440 7752
SR, B S BOTTON OF HOLE - <2 7739
—] S EE—— . ) TR ST

GRAt(44,210WI6A.DGN



&

PROECT . 408 NO. SHEET ND. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-17A
COORDMATES AMGLE FROM HORIZ. BEARMNG
BEQUN COMPLETED DRIL MAXE AND WODEL HOLE SIZE OVERBURDEN (FT) ROCK FTJ TaTAL DEPTH
10/10/86 | 10721786 EMPIRE SDILS CME B-45 /ACKER AD-2 7" 40.0 2.5 42.5'
CORE RECOVERYF T/0 CORE BOXES W EL. TOP OF CASING GROUND EL. DEPTH/EL. GROUMD WATER DEPTH/EL. TOP OF ROCK
N/A WA s 320.31 318.99 SEE NOTES 40.0' /278.99
SAMPLE HAMMER WEXGHT/FALL CASING LEFT ™ HOLE: DI /LENGTH LOGGED BY:
140 LBS/3D INCHES OBSERVATION WELL A. ATKINSON
WATER
= |42 §§ £ g PRESSUAE g © MOTES O
E— gg g |z o TESTS = S |4 WATER LEVELS,
..,g : 8 E 5 [ X g ELEVATION = g g DESCRPTION AND CLASSFICATION WATER RETLRN,
5 iz uux."ég . 5_‘ o] B 5 0° CHRACTER O
a2 §g §§3 I gza E;l !35 316,93 0 DRLLEG, E1C.
ST 6" | 24D €1 3RD §° -
_7 0.0-5.9 FT.CLAY (CH): BROWN (5YRA/4) USED A"300 LB
] SILTY CLAY, MEDKM_ ST¥F, UGDERATELY HAUMER DURING 55
] PLASTIC, MOIST, SOME ORGANICS AT *T AKD SS 8.
] SURFACE, OCCASIONAL ROCK FRAGMENTS.
’ 10710786 SOUE
] / WATER IN HOLE BUT
] /_ NO LEVEL COULD BE
5 DETERMINED AT
AEIEERERERS 5o T2 THAT TWIE,
6] 313-03 217 5.5-5.4 SUT (4 J: REU-BROWN (DRA7%)
: T JLFETN ST WTH SLTSTCNE FRAGMENTS (MAY BE HOLE ADVANCED
- HIGHLY WEATHERED SILTSTOME BOULDER). WITH 7 WCH
] 6400 FT SAND (SAD: BROWN Tﬁ‘é&ﬁﬁ STEM
- (0YR4/2), SATURATED, DENSE SLTY .
0] ] SAND, MEDIW GRANED N UPPER PART OF
525 42| 25 | 24| g [® - 2| ZONE, VERY FINE-GRAINED IN LOWER PART.
81 307.93 110 7 oo LU FTTLAY WCH SOFT, STRRY
- ET, GRAY-BROWN 15YR4/1) CLAY.
NIEE, ss‘m“j'w A SYR4/1)
3 306.2 s JLLL] | ETIES FT ST S TR CAYER OF
h B.5-5.5 FT SILT/SAND/GRAVEL (GUlk:
” 5 15 ~{3] [$[ ] GRAVEL ANDROTK FRAGHENTS W APPROXWIATELY 2
Sleal20| w |2 s 303.48 ¥/7] 3| RED-BROWN, DENSE, SLTY, VERY Fue FT OF SAID RUNS
5 y / SAND MATRIX, UP INSIOE AUGERS
] — IN THS AREA.
ST on | 24 ] / 5.5-32.0 FT CLAY (CH): SOFT, STKKY,
3| A - WET, GRAY-BROWN (5YR4/l CLAY,
1/ /A PLASTIC LOCALLY CONTAINS DESSUANATED
’ / || SUBROUNDED TO ROUMDED GRAVEL; BECOMES
" 1 20 — / LESS GRAY-BROWN, MORE GRAY WITH DEPTH,
Y 2] 8 4] 4 ] CONTAINS REDDISH BROWN (I0R4/6) CLAYEY
3 ] /__ SLT FRAGMENTS NEAR BOTTOM OF 2(M.
25 3/ ]
Slaafaual 4 | 2] 2 |2 . /
3 ) /_
30 —_/ —
Yoz ] %
286.99 |12.0 444 :
T 25-370 FT SARD (SHE SKTORATED,
- BROWN (5YR3/4), SLTY, VERY FINE SAND
] WITH SOME MEDIAM AND COARSE SAND.
283.99 | 35
TE HOLE Q.

$S:SPUIT SPOOMS ST=SHELBY UBE,
O=DENNISON: PaP(TCHER) G=0THER

NFSS - WEST OF LUTTS ROAD

OW-174A




PRQ.ECT JoB NG, SHEET NO. HWOLE KO,
GEOLOGIC DRILL LOG FUSRAP 14561-115 | 1 OF 1 | Ow-128
SITE COORDNATES ANGLE FROM HORL. . | BEARNG
BEGLIN COMPLETED DRLL MAKE AND MODEL HOLE STZE OVERBURDEN (FT0 ROCK FTJ TGTAL DEPTH
1174/86 | 11/4/86 EMPIRE SOILS ACKER AD-2 1 12.2 N/A (2.2
CORE RECOVERYF T/ CORE BOXES ngl_._ﬁS EL. T3P OF CASKG GROUND EL. DEPTH/EL. GROUND YATER GEPTH/EL. TOP OF ROCK
N/A VA | 2y 321.31 318.93 NONE OBSERVED - 11/4/86 N/A
SAMPLE HALMER WEJGHT/FaLL CASING LEFT N HOLE: DI/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLD
z g WATER
& g SlEle PRESSURE g NOTES Ox
EQ Eg Bg 2 |°x TESTS - A WATER LEVELS,
E4 ol T 53 W ELEVATION § Q 5 DESCRIPTION AND CLASSFICATION WATER RETURI
gnm: o el Rt 3~ DR 2 o £ |3 CILRACTER OF
dgsfzisRd 5° §z§ E:! gzg 8 DRLLIKG. ETC.
wls | @ sto |z el ] 318.93 | 0
6 . J l 0.0-LFT. CLAYEY SILT (LR DUSKY BORING ADVANCED
Slaafoo) v | 3] 6 317.83 | 10 JrLbii 1 | YELLOWISH BROW (0YR2/2], MOIST FRGM 0.0 T0 L0
6 /) |\ MODERATELY FIRW WITH 257 CLAY, FT USING 7 W.
] / | MpFROUS 0RG DIA HOLLOW STEM
Al A
20 —/ ¥ o
Slalal s | 8| ul| . / 2| MODERATE BROWH (5VR3/4), FRU T0 STFe, | SAMFLES COLLECTED
5 /L1 MODERATELY PLASTIC, MOIST, TRACE OF SHOWH,
57 4/ )ctl SILT WITH FEW HARD, SUBROUNDED GRAVELS
3 |24 | 23 . / || UP T0 3/4 WCH I DIANETER
" : - /— CLAY BECOMES GRAYISH RED (5R4/2) AT
17 )3 | 1.0 FeET. FROM 1.0 TO 22
2 |H )M i 1 &a“// /"8.82.2 F1. CLAY (CL): LGHT BROWNSH FEET HOLE
: * | GRAY (BYRE/, STICKY, WET, SOFT T0 ADVANCED WiTH 6
SS {24 | 24 4| 3 s |2 10 / FIRM,SLIGHTLY SLTY IN PART. I4CH TRICONE
2 2 / 41 OCCASIONALLY MOTTLED REDBISH AND ROLLER BIT.
- /— YELLOWISH RANGE WITH FEW ISOLATED,
SUBROUNGED GRAVELS.
306. 73 Hi2.2 444 VELS

llll!lIlllLllll!llllllllllllllllllllllJllllllll!llll

BOTTOM OF BORING AT i2.2 FT.

OBSERVATION WELL
INSTALLED TO 122
FT OEPTH. SEE
OBSERVATION WELL
CONSTRUCTICN
LGG FOR DETALS.

SSzSPLIT SPOOKs ST=SHELBY TUBE;
DFDENNISON; P<PITCHERs O<OTNER

SITE

NFSS - EAST OF CONTAINMENT

OW-128




PROJECT JOB N0 SHEET NO. HOLE KRQ.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-13A
SITE COORDNATES ANGLE FROM HORLZ. BEARNG
BEGUN COMPLETED DRILL MAKE AND MODEL HOLE SOE OVERBLRDEN (FTO ROCK (FTJ TOTAL DEPTH
10/6786 | 10/31/86 EMPIRE SODILS CME B-45 7 40.5 6.6 TRE
CORE RECOVERYFT/0 Sggl.? EL.TOP OF CASKG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A -1 321.54 319,84 NONE OBSERVED - 10/6/86 40.5' /279.34
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DWW /LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON /JOHN SOLLO
3B PRESSURE
e RN e e s
LY|2E 2BI=, s2 aevton | & | g 5 DESCRPTION AND CLASSFICATION WATER RETLRA
gnu: wis (2 |BE] ., 2 e CIARACTER OF
w?EE §§3 g8 § ,_ZE 8 ORLLING, ETC.
al=| & ol sl 31984 | 0
’// 0.0-3.0 FT LAY {CL): STEF, BROWN DBSERVATION WELL
] / SLTY CLAY WITH ROCK FRAGMENTS. WSTALLED 70 4Ll
. / FT DEPTH. SEE
n /// DBSERVATION WELL
316,84 | 3.0 T0-75 T ST ZCLAVEY SLT W% Eggsggﬁcmu
] STIFF, DENSE, NOTTLED BROWN, GRAY DETLs
g AND PiNKISH GRAY SLT AND CLAYEY SILT. -
SS i
2124 |18 | 34 ]
312.34 | 157 /_ TS50 FT CLAY [CL/CHy: STIFF BROWN
- S| CLAY WITH A FEW GRAVEL FRAGNENTS,
Tlae| 6|35k . / T| GRAY.CLAYEY SLT ALONG APPARENT SORNC ADVANCED
10 Y/10] FRACTLRE PLANES AND ALONG ROOT TUBES; NOLLOW STEw AUGER
~ / S| SOME ROOT WATERIALS PRESENT. CLAY W PLUE T
Fioa |1 7 T| BECOMES SOFT TOWARD BOTTOM OF ZOHE. w
- : 7] ‘Al 8.0
307.74 _// U.0-289 FT CLAY (CH: SOFT, STICRY, FEET.
Siag |24 7 . 2| SATURATED GRAY CLAY WiTH ZONES
2 Y/} | AND POCKETS OF BROWN CLAY /SLTY CLAY
i | COMMON; OCCASIONAL GRAY AHD BROWN SILT
ST oul 24 15 / T| ZONES AND OCCASIONAL GRAVELLY ZOMES
3 . / 2| 16.0-16.6 FT.: SUBROUNDED TO ROUNDED
= ] GRAVEL IN GRAY CLAY MATRIX. BORING ADVANCED
R 3 WiTH 7 WNCH
Z (4 (24| b . DIAUETER HOLLOW
v/ STEN AUGER BELOW
’ / 8.0 FEET.
-(
20 4% WSTALL 185 FT.
5§ ] OF 8 INCH PVC
24 (|7 ] / COHDUCTOR CASING
. / T0 185 FEET
7////‘ DEPTH.
] /
] / 25.0-27.0 FT.VERY SILTY 20KE, GRAYISH
25 / < RED (5R4/0, SATURATED, FINE-GRAINED
STl | 24 . 3| WTH UODERATELY CONSOLDATED,
3 ] / 3| SUBANGULAR SAND UP TO S0%.
- / =1 [28.9-30.0 FT SILT (4L): GRAYISH
SS 7 / 5 REDDISH BROWN (IOR4/2), DENSE, AT 275 FT.
2[4 (6| 25 Y//]” | UODERATELY CONSOLIDATED, NITH DARK DRILLING BECOLES
290.714 | 28.3- ” GRAY (N4) ROCK FRAGNENTS UP TO 207 AND SLOWER AND
28084 | 30 ] AN IN DIAMETER, SLIGHTLY ROUGH.
> 124 | B3] 3 . REDDISH BROWN (IOR3/4), NET, VERY
] FINE- TO MEDWM-GRAIKED, MODERATEL Y
. CONSOLIDATED, TRACE OF CLAY WITH
Tl | 057 DARK GRAY (N4ISUBROUND To
28584 | 34801L0] | SUBANGULAR GRAVELS UP TO 3/4 IN.W
28484 | 35 - DIANETER.
STE HOLE WO,

85:SPLIT SPOOH ST=SIELBY TLRE;
DeQENKISOR: P=PITCHER: O=0THER

NFSS - SDUTH OF CONTAINMENT

Ow-13A




O=0ENMSONs P2PTTCHERs O=0THER

PROECT Jo8 NO. SHEET RQ. HOLE NQ.
GEOLOGIC DRILL LOG FUSRAP 4501-115 | 2 oF 2 0v- 134
WATER .

Eﬁgé §E§ E.. P’fis_;f 8 lw u“:\;f:sn?;vns.

g | 95 Hg :; E ELEVATION E % 5 DESCRPTION AMD ELASSIFICATION WATER RETURK,
55:““; §§ NS @ CHARACTER OF
2 §§ §§;, v gz3]| 23 zzg 8 DRLLEG. ETC.

id - 4 wa fr
- 4 E 28484 | 3
TS 13 34.0-40.5 FT _CLAYEY GRAVELLY SUT DRILLING VERY
\2 5 |5 |0+ |i0oss 121 (|L;| (Cu: MODERATE REDDISH BRORN GGR4/S) SLOW FROM 35 T0
Bbd {ERY DENSE AHD WELL CONSOLDATED, AIFEET.
=) LOIST, SUBANGLLAR TO SUBROUNDED GRAVEL
1% UP 10 204 AND UP TO | CH IN MAXLUU

/s \ 14 SIZE, TRACE OF CLAY THROUGH OUT. USED 300 1B.
5|4 | 4|50+ |S0/4° J4{[S[H] GRAVELS ARE HARD AND DARK GRAY (i5) HAMIER GH 55

\. _/ 40 4 > SAUPLES 48 AND 3.

219.34 | 405 105-AUFT WEATHERED SHALE: DARK
< - 278.74 —t 4114 T\ REDDISH BROWN (OR/) FISSLLE, HARD
AR ERRES 1 iad]\ CHPS W WEATHERED SHALE MATRIX. /

R BOTTOM OF BORWG AT 41IFT.
] GBSERVATION WELL
] INSTALLED T 4LIFT.
4 SEE OBSERVATION
. WELL CONSTRUCTION
] LO§ FOR DETAILS.
]
3
]

SS=SPLIT SPOOM STESHELBY TUBE; ST NFSS - SOUTH OF CONTAIMMENT RN 1A




SS=SPLIT SPOOMs ST=SHELBY TUBE;
DeDEMNISON P<P(TLHERs O=OTHER

NFSS - SOUTH OF
WASTE CONTAINMENT

PROJECT JOB NO. SHEET NO. HOLE NG,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | Ow-138
SITE Nfss - SOUTH OF COOGRDMATES ANGLE FROW HORUO. BEARSNG
WASTE CONTAINMENT S1890  E090 g0° N/A
BECUN COMPLETED DRLLER DRLL MAKE AND MODEL HOLE STE OVERBURDEN (FT) ROCX ¢T3 TOTAL OEPTH
1173/86 | 11/3/86 EWPIRE SOILS ACKER AD-2 7 14.0 0.0 14.0°
CORE RECOVERYFT./0 CORE BOXES SAMPLES EL. TOP OF CASKG GROUND EL. DEPTH/EL. GROIID WATER DEPTH/EL. TUP OF ROCK
N/A WA 2-5S 321.09 320.15 NONE OBSERVED -11/3/86 14.0°
SALPLE HAMMER WEIGHT/FALL CASING LEFT W HOLE: DIA/ZLENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLOD
WATER
- 55 §E £ 1§ PRESSURE 3 UOTES Ol
Er_' HMEEER S TESTS - 18 WATER LEVELS,
w g = é E‘S o 4 -§ & ELEVATION & g s DESCRPTION AND CLASSFICATION WATER RETLAN,
gau: E‘“g E#v‘ 3. o B CIURACTER OF
"355 3§3 g §z§ 43 gz; 8 DRLLUS, E1C.
- e LB 00100 F T SEE DESTRIPTION ON
. Woris BORING ADVANCED
] BORING LOG OW-I3A. FROM 0.0 TO 14.0
of - FT WITH 7 4L DIA
o . HOLLOW STEW
2 ] ALGER.
5 .
w 5 -~
=) ]
2 ]
z -
; 31055 {10 | [ 0003 FTCLAY (L PALE BRORN SPLIT SPOOH
Sloaule! s 7 o 7| 30025 09350 vmsm, MOIST, NOUERATELY PLASTIC, SAMPLES COLLECTED
2 .o WA \\DERSE.TRACE OF SLT. AT 10.0 AND 2.0
4 308.15 +12.0 T\ 10.3-0.9 F1_ SILT/SAND (GUb: MODERATE FT.
525 4 | 4] 5 (5|5 3| 30745 {27777 2 |\ YELLOW BROWN UOYRS/4), VERY FINE-
3065 a0 o GRAINED,MOIST, SLIGHTLY CONSOLIDATED,
‘ 07 RACE OF BROWN CLAY. ) -
- 0.3-2.0 FT__CLAY (CL) PALE BROWN &Zﬁiﬁﬁ"’%‘o“&é
] (5YRS/2), SOFT, WET, HIGHLY PLASTIC, e .
. TRACEOF SLT AND FINE-SAND. DASERVATION WELL
] R.0-2.7 FT  SAND (Sk: SPECKLED CONSTRUCTION
- LIGHT TG DARK BROWN, FINE-GRAINED, £Taf
; LOG FOR CETALS.
. LOOSE TO SLIGHTLY CONSOLIDATED, MOIST,
] GRAINS ARE SUBANGULAR.
] 12.7-4.0 FT _CLAY (CL): MOTTLED PALE
i BROWN (5YR5/2)T0 PALE RED (5R6/2),
1 MOIST,HIGHLY PLASTIC, DENSE, TRACE OF
] SLT.
] BOTTOM OF BORING AT 4.0 FT.
]
STE HALE NO.

Ow-138




PROECT Jo8 NO. SIEET NO. HOLE MO. ]
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | Ow-144
COORDINATES ANGLE FROM HORLZ. BEARSL
BEGUN COMPLETED DRLLER ORLL MAXE AND MOOEL HOLE SQE OVERBSURDEN (FT) ROCK T TOTAL DEPTH
10/1/86 | 10/21/86 EMPIRE SOILS CME B-45 3 4.1 0.1 44.8"
CORE RECOVERYF T/ DO CORE BOXES %gs EL. TOP OF CASG GROUND EL. DEPTH/EL. GROWHD WATER DEPTH/EL. TOP CF ROCK
N/A N/A et 320.52 318.98 4.0' /314.98 4.7 /274,28
SAMPLE HAMMER WEIGHT/FALL CASING (EFT # HOLE: DIA/LENGTH LOGGED 8N
146 LBS/30 INCHES OBSERVATION WELL A. ATKINSGH /JGHN SOLLO
WATER
=98 Bz g ¥ PRESSURE g | NGTES O
E" Zlp ! B2 12 5 TESTS = S s WATER LEVELS,
us Eg gl o H=g 5 ELEVATION § és 3 DESCRPTION AND CLASSFICATIGN WATER RETLRN,
g o w 2 2 “ CHARACTER OF
§g§§ 5‘55 E“ gzg ad gzg & ORLLING, ETC.
a|al® ; El’ w2l 318.98 |
SLE 77 BRI CORPLETED |
Y. _ AS GROWD WATER
1/ | OBSERVATION WELL.
316,98 120 n B AY R TARK BROWN, | SEE GBSERVATION
4 / SETY, SANDY CLAY. wELL LOGREPORT
315. 48 j/ FOR DETALS.
5 - //-— HOLE ADVANCED
B . 54 5.0-5.4FT SILT 4L WET, TAN ST WITH 7 1N, HOLLOW
525 A|B | B R 1|/, glzgg /4! (ONAL_ROE STEM AUGERS TO
‘ s |02 TELT 5.4-62 FT CLAY (CH: UOTTLED GRAY AND 7.0 FT. HOLE
3. (£ B \BROWN UOYRA7Z4Y, SILTY CLAY WTH SUBSEQUENTLY
- J:0 ~\ SOME DISSEMINATED FREE GRAVEL. REAUED Wi 12
55 T2 Il 62-7.0 FT SAND (SM): DARK BROWN, : .
y (424 3T ) 309.78 {92 3 77 2\ SATURATED, SLTY, GRAVELLY FIiE SAID. Z} g”&“oﬁﬁpgg
10 V- 7.0-9.2 SAND (SP): FINE TO COARSE, COMDUCTOR CASIIC
5 |18 . AND GRAY WOTTLED CLAY LAYER AT ABOUT :
177711 8.8; SAND 1S SATURATED.
30648 125 LF
- / 1 9.2-10.0 FT CLAY (CHi: STIFF BROWN
ot | 2 . / 571 | (5YR3/4) CLAY WITH SOME GRAY WOTTLU.
5] / L[| 10.0-12.5 FT CLAY (CH: BROWN-GRAY
” 2 ] (SYRS/2), UODERATELY STEF CLAY WITH
Slea J2a | 3 |2 | ) - / 4| SOME SAND AMD ROCK FRAGMENTS.
Y/ /\—| 125-315 FT CLAY (CH: GRAY-BROWN, )
. / SOFT, STICKY, SATURKTED CLAY WITH EATHED MLE
N OCCASIONAL SAMD AND GRAVEL, HIGHLY i :r 2 -
] PLASTIC, SAKD AND GRAVEL ARE HDLLfl)h'? 51 g‘-
. SUBANGULAR 10 SUBROLKDAND ARE U2 bicy [ WOLLO) N
20 Y//T| N WAXURM SIZE.
ss 4
> |2 | 6 L - I 4 1 / 5
2/ CUTTINGS AT 23 FT
] ARE HGHLY
s V0 PLASTLC,
s§ 45 q/ SATURATED, MEDIUN
24114 | 00 |35 | 55 - 6 BROWH SILTY CLAY.
z 21 .
. /—
o 8 30 i%ﬂ CLAY BECOMES PALE BROWN (SYRS/2) M
s (4|8 25 i i1 f . % 71 ZOME FROM 30-35 FEET.
28398 |35 é
SSaSPLIT $POON ST=SIELBY TUBE STE HOLE NG
O=DENNISON: P=PITQUER: O<OTHER NESS - "_‘EST OF _LU_T.TS ROAD ) OW- 144




SS=SPLIT SPOQMs ST=SHELBY TUBE,
D=DENMSOH P=PTTCHER: 030TIER

NFSS - WEST OF LUTTS ROAD

PROECT 308 NO. SKREET NO. HOLE MO,
GEOLOGIC DRILL LOG FUSRAP 4501-115 | 2 o 2 GW- 1A
. YATER
§§ EE g ¥, PRESSURE 8 WOTES Ora
EE §g 8i5 |a TESTS = Sy WATER LEVELS,
Blo gl " ELEVATION & g g DESCRIPTION AND CLASSIFICATION WATER RETURN.
Eﬂﬁzw § |Bele 4| &_ |, 2 & CIURACTER OF
3g§§ Eg; gzg 33 3 ; i DRLLMG. E1C.
2 g mw | B |
Slaalw| w |3 |5 7/ SLTY SAND (SM): PALE
. /— BROWN (5YRS/2) DENSE, WOIST, FINE 10
281,48 G375 1/ /2 | MEDUMGRANED, SUBANGULAR TO SUBROLAD
]. IN A CLAYEY SILT WATRIX OF ABOUT 10
1 FEW LAYER GRAVELS UP TO /2 BN
A
5 07 4L5-44.7 FT GRAVELLY SAND (GP): DARK
, {24 |18 | 66 | 40 26 k119 V REDDISH BROWN (OR374), NODERATELY
217.48 415 g1 STIFF,MOIST,DENSE, FIE TO WEDIM o
%20 | GRARED, SUBROUNDED SAND WITH ABOUT SLOWER
1w %] | 20 LAYER GRAVEL UP TO 5/8 IW.W PENETRATION RATE
I \ {0721 | WAXMUM SZE N A CLAYEY SILT WATRE, MITH AUGER AT 38
> 12| 2|00+ oo 2 Ter 2l GRAVEL COMPRISE s OF SNPLE CoLLEcT, | FT
2741874482 34.7-44.8 FT SHALE: WEATRERED, GRAYISH )
] GREEN, MODERATE HARD. GBSERVATION WELL
. BOTTOM OF BORING AT 448 F1. INSTALLED TO 44.1
- FT. SEE OBSERVATION
- WELL COUSTRICTION
] LOG FOR DETAILS.
]
]
—1
]
]
-
)
STE HOLE MO

OW-14A




PRO.ECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP T4501-11S | 1 OF 1 | OW-14B
COQROMNATES ANGLE FROM HORL. BEARNG
NFSS - EST OF LUTTS ROAD Saog w]53 900 N/A
B_EGLN COMPLETED DRLLER DRIL MAKE AND WODEL HOLE SZE OVERBURDEN {FTJ ROCK FTd TOTAL DEPTH
10/28/86 | 10/28/86 EMPIRE SOILS ACKER AD-2 7 5.1 N/A 5.1
CORE RECQVERYFT/D CORE BOXES Sﬁ? EL. TUP OF CASRIGC GROUND EL. DEPTH/EL. GRQUND WATER DEPTH/EL. TOP OF ROCK
N/A. N/A 5] 320.73 319.43 NOIE OBSERVED N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DIA/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
Ez - WATER
< |28 | Sl& PRESSURE NDTES Cha
EE alg | BlE § B TESTS . | 8| WATER LEVELS,
I P " wevaton | B | g 5 DESCRATION AND CLASSFKATION WATER RETURIL
§auz wlEiE B, ] a S a CIURACTER OF
2 Eg 553 £518=3| 25 ﬁzi 8 BRLLU. E1C.
ad | 31° S 3 ke 1T 235043 | 0
ST & ] 260 6'] 3RD B M
] U.0-RIF T SEE DESCRIPTION ON HORING HOLE ADVANCED
] LOG OW-HA, WITH 7 IN. DIA
. HOLLOW STEM AUGER
. FROM 0.0 T0 K0.0
] 1.
5 - —
sSloa| 2| 38 | 2| 0|"® 1 |
z 2 -
o4 | /207140 FT CLAY (CL) PALE BROWN
ST 4 ls7|/ 5YRS/2) WiTH WOTTLED ZOMES OF LIGHT
3 (24| H ] | |/ BROWNISH GRAY (5YR6/) TO LIGHT BROWN
_{ (SYRS/6), NOIST, HIGHLY PLASTIC, DENSE PUSHED 3 IN.
24| 5| 23 5| ¢ |7 < WITH APPROXIMATELY 207 VERY FINE TO SHELBY TURBE FROM
; 7 ] / 2| COARSE SAND AWD GRAVEL UP TO 3/4 IN. 0.0 70 2.0 FT.
4 N MAXIMUM SIZE. GRAVEL ARE GRAY (N4) CONTIMUED WITH
30433 5 . AND SUBANGULAR TO SUBROUNDED. AUGER TO BUFT.
J . ": BOTTON OF BORNG AT 15 FT.
N OBSERVATION WELL
] INSTALLED 70 IS FT.
- SEE OBSERVATION
. WELL CONSTRUCTION
N LOG FOR DETAILS.
]
]
a = . SITE HOLE MO
S NFSS - MEST OF LUTTS RUAD " v




. PROLECT JOB NO. SHEET WO, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | Ow-154
COORDNATES ANGLE FROM WKW BEARNG
BEQUN COPLETED ORLL MAKE AND MODEL HOLE SIE QOVERBLRDEN FTJ) ROCK FTJ TOTAL DEPTH
10/8/86 | 10/29/86 EWPIRE SOILS CHE B-45 7 4.5 0.9 45.5'
CORE RECOVERYFT./O CORE BOXES |SAMPLES EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A 11FSS 2-Sf  320.30 318.84 NOWE OBSERVED - 10/8/86 44.6' /274,24
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DU /LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
WATER
E)—
elSE TR e e e o s
:5 =loi¥ I - =R o | ELEvaTION o g g DESCRPTION AND CLASSFICATION WATER RETURI.
§5|5 s [B2ly_ 4| - 4 K @ CIURACTER BF
2% gg ggs £ gza §:‘ !EE g DRALIAG, ETC.
= Al 318.84 | 0
Y777) | 0020 FT TLAY [0k DARK BROAN T0 BORTNG ADVANCED
279 | BLACK ORGANIL TLAY. WITH 7 I HOLLOW
1/ STEW ALGER TO
316.84 (2.0 _7 2.0-6.3 FT CLAY (CH: DARK BROWN , 10 7.5 FT. HOLE
- TAN/YELLOW BROWN (5YR4/3), THEN REAMED
N MODERATEL YPLASTIC, STIFF, MODERATELY WITH N, AUGERS
T/ /4 | DENSE CLAY WiTH SOLE GRAVEL, LOCALLY AND 1B FT OF 8
s y 5 - / AND SOME REDAND GRAY MOTTLING;DAMP AT | iN.DIA. PYC
gl |2y % | 7 |12 0 ] / '] TOP, BECOMING WETTER WITH DEPTH. CONDUCTOR CASKIG
L) 31254 63 LA orvr v 7S erTwsy ] FSTALLED.
172/ | BROWN (0YRA73;473), CLAYEY, SILTY,
1/ VERYFINE SAND, MODERATELY DENSE,
s 7 7 / SATURATED,
2| 5 6| 8]/ 309.54 |93 A4 ?
30884 | 10 Vv, 9.3-10.0 FT CLAY (CH):
SEIM - : JTTTIST cRAY-BROWN (SYRa/), PLASTIC,
| 1L SOFT, STICKY, WET CLAY.
307.34 |15 35
) 1/// | BO0E5¥T SARD S TAN ST,
szs 2 ) ) 5 R / 3|| FINE SAND, SATURATED.
2 Y/ | UESeITT (LA (CH; SOFT, STRKY,
ST § / 57| WET, GRAY-BROKN (5YR4/N CLAY WiTH
3|24 | 24 15 / > | SOMEDESSEMINATED SAND AND, GRAVEL.
. /_ CRAVEL SIZE RANGE TO L25 . DIA.
$ie | e ] 12 2 ] % 4
: g %_
© ]
2 |24 |24 7 2 2 4 ] % 5
; =
2l2d (4] 6| 3| 3|3 g . % 6
30 :%r—-
XY WH N
2|6 T W T . / T
. / | 32 FT GRADES TO:MEDIM GRAY (NS) DRILLER RUDICATES
- SLTY CLAY, WET, HGHLY PLASTICITY. CHANGE W4
. / VERYSMALL (P HEAD SiZE) OF GRAY (NG) DRILLING.
26384 |35 ¥///] | AND MODERATE BROWN (OR4/8) SILT, DRY,
. SITE HOLE NfL
oL Seou s nes NFSS - VEST OF LUTTS ROAD o154




SHEET NO. HOLE NO.

1 | | 180+ {50/}

GREENISH-GRAY (566/1) MOTTLING

r45.5

PRESENT.

435-44.6 FT DARK REDDISH BROWN
(I0R3/4), SLTY FINE TO MEDIM SAND,
LITTLE FINE TO MEDIUM GRAVEL, DRY.

44.6-455 FT SHALE; DARK REDDISH-BROWN
{I0R3/4) AND GREENSH-GRAY MOTTLED
(56670, VERY SOFT, SEVERELY WEATHERED,
BRY.

BOTTOM OF BORING AT 455 1.

llll]llll'llJll!llllllll‘llljlllllllllI]lll]llllllllllllll

PROELT Jo8 NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 OM-15A
Eg 3% | TESTS - S WATER LEVELS,
= ¥ b wk = g E ¥ 5 DESCRPTION AND LLASSIFICATION mcguzt
gg ggg EE gz;" éa i‘g g DRLLING, ETC.
<+,
" BORING COMPLETED
dl2f 5w :7 AS OBSERVATION
. / NELL. SEE WELL
- / COMPLETION REPORT
. / FOR DETAILS.
- 391-42.3 FT WODERATE BROWN GYR4/4)
10 ;/ TO WODERATE RED-BROWN (0R4/6), FIE DT DRILLINE
] TOCOARSE SHLTY SAND AND GRAVEL, ®ET, OF FORMATION
- = . / GRAMNS SUBROUND TO ANGULAR.
S|24{18] 9 [ WU | H o ] / 423-435 FT MODERATE BROWN (SYR4/4) USED A 300 LB
. TO UODERAT RED-BROWN GOR4/6), COARSE HAMLER DURBG SS
5S 32 N SANDAND GRAVEL IN A CLAYEY SLT SAUPLE *ID AND
2| M| B 62 8030 A V)4 | MATRIX, DRY T0 WOKST. GRANS o
= 146 SUBROUNDED TO ANGULAR.SOME
2

OBSERVATION WELL
INSTALLED T0 455
FT. SEE OBSERVATION
NELL CONSTRUCTION
L6 FOR DETAILS.

WH=SAMPLER ADVANCED
UNDER STATIC
WEIGHT OF HAMUER.

SS<SPLIT SPOONs ST=SHELBY TUBEs
D=OENMISON P2PYTCHERs G=QTIER

NFSS - WEST OF LUTTS ROAD

OW-15A




306.82 2.0

[T EEEE NN T I N0 SO TN T VR VU W TN T N N S VO NN S N 0 U W AN A AU TC W00 UL B M S B AN R R O 0 |

BOTTOM OF BORING AT 20 FT.

PROECT 108 8. QEET O, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP LAS01-115 | 1 OF | | OW-15B
STTE COORDMATES WWGLE FROM WORZ.  |BEARSG
BEGON COMPLETED DRLLER DRLL MAXE AND WODEL WOLE SZT | OVERBLRDEN 710 |ROCK F1J TOTAL DEPTH
10/29/86 | 10/29/86 EMPIRE SDILS ACKER AD-2 7 12.0 N/A 12.0'
TORE RECOVERYG 1D CoE BORES [SQALES [EL10P OF CASKG [ GROUND L TEPTIVEL. GROUND WATER CEPTH/EL. TOP OF ROCK
N/A N/A 9-5T 320.12 ji8.82 NONE OBSERVED N/A
SAMPLE RAMMER WEIGHT/FALL CASING LEFT N HOLE: DA/LENGTH LOGGED BT
140 LBS/30 INCHES OBSERVATION WELL D. MIDDLETON
sl WATER
« |2l | Sk PRESSURE ¢ OTES OF
E:.' Ele §§§ gg TESTS - | 8 WATER LEVELS.
g § 11 e ,_g m ELEVATION = 9 DESCIWLPTIGN AldD CLASSFICATIGH WATER RETLRI,
islo| ol |laF|38] g @ B 2|3 CIARACTER OF
g 55 I §z§ gq gzi & DRLLING. ETC.
el s s1olaoelwos) 318-82 | 0 S . o o
] 0.0-10.0 FT: SEEBURING LOG OW-i58 FOR BORING ADVANCED
g COMPLETE DETALS. USING 3.75 I,
1 DIA HOLLOW STEW
] AUGER.
i -
ST . KT SHELBY TUBES |
Y 2] 2 R AD 2 HOT FUSHED
g n - FULL LENGTH DUE
[ s7 1 4 1 4 . ST 70 FEBBLE TO
3 n 2 COBBLE SIZE
1 ROCKS W END OF
n TUBES.
10 1 10.0-12.0 FT SILTY CLAY (CL):GRAYISH
s 4 _/ RED(IOR4/2), MEDIUN PLASTICITY,NOIST,
Slalunl ¢ [ 2|2 T/ || OCCASIONAL PIECE OF FINE
5 7/] '| GRAVEL, SUBROUNDED.

BORWG COMPLETED
AS OBSERVATION
WELL. SEE WELL
CONPLETION REPOKT
FOR DETALS.

SS:SPLIT SPOCH ST=SHELBY TUBE;
D=OEMNISON: PePT CHERs O OTHER

SIE

NFSS - WEST OF LUTTS ROAD

HOLE MO,

Ow-158




PROECT JOB ND. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-16A
SITE COORDMATES ANGLE FROWU HORLL. BEARMNG
BEGUN COMPLETED DRRL MAKE AND MODEL HOLE SIZE OVERBURDEN (FTD ROCX FTJ TOTAL DEPTH
11os9/86 | 10721786 EMPIRE SOILS CHE B-45 7 45,1 0.1 45,2
CORE RECOVERYFT./D CORE BOXES % EL. TOP OF CASNG GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A g 320.63 318.78 5.5' /313.28 45.1' /273.68
1-ST
SAMPLE HAMNER WEIGHT/FALL CASING LEFT N HOLE: DIL/ALENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
WATER
=§§ :"s § PRESSURE g HOTES Che
?_:'“ 2 gg ] TESTS = | 2 |4 WAIER LEVELS,
w g = E Blg =+ ELEVATION = ;t; | BESCRATIGN AND CLASSFICATION WATER RETLRN,
s Blz | uf o BE|n 4 5_ 4 B “ CHARACTER OF
“ggg gg?‘ (S §‘§ E:‘ !Ei g DRLLIG, ETC.
2 o oAl el 318.78 | 0
7 U.0-4.0 FT CLAY (cL%: STEF BROWN
4 / {5YR4/4), SLTY, SANDY CLAY WITH SOME
i / FINE GRAVEL; ORGANICS AT SURFACE.
314.78 | 4 (/A_Wﬁm T TR SRA- B
" i /) 313.98 | 48T K (5YRA/D CLAY. AVA
z|H| B8] 5 | ®|H G| 31328 |33 1 1\ 4855 FT SLT (ML): PINKISH BROWN = 10/9/86
] /_ﬁ\(smsm SKT T0 5.3 FT, YELLOWISH TAN
311,78 | 7 444 [\ 00YRS/S)SLT FROM 5.3 FT 70 5.5 FT.
TEEF I\ 55-1.0 FT CLAY (CL): BROWN (5YR4/4)
s 5 ] SLTY CLAY WITH RED AND GRAY MOLLTUG. HOLE ADVANCED TO
AGEREEE 2| 3 3| 308.48 |93 2{ 7.0-9.3 FT SAND (SWi: DARK BROWN 19.5 FT USIHG 7
. _\ (5YR3/3), SLIGHTLY SLTY SATURATED, UL DIA HOLLOW
5ot | 2 - / <7 \FIRE_TO MEDIM SAND. STEN AUGERS. HOLE
13 ] I| 93-34.3 FT CLAY (CHISOFT, STICKY, THEN REAMED
. / | WET CLAY WITH SUBROUNDED TO ROUNDED TOI9.5 FT LSIRG
St oul 24l s 3|2 E / 3| GRAVEL COWAOH; BROWN TO GRAY BROWN 2 1M, ALGER.
2 2 - (SYRS/2) TO ABOUT 10 FT, GRAY BROWN EIGHT-$CH
¥/ GYRA/BELOW 10 FT. DIAMETER PVC
. COHDUCTOR CASHIG
15 (SCH40) INSTALLED
] / || HGH PERCENTAGE OF ROCKS AND GRAVEL. 10 20.0 FT.
Sle 1|6 | s B2 :%4
$S :/ R
S1e| 3| 3 | 8|u |60 20?%5
1%
N -
s 2 25 _/ OCCASIONAL THi RED BROWN CLAY LAYERS.
o 24 24| B 37 1 / 6
5 :/_
30 5/ B
Flujs| 2| s 1 ] / 7
) %_
3/
283.78 | 35 1 A~
SSESPLIT SPOONy ST=SHELBY TUBE SE : HOLE NG,




PROECT JOB NG, SHEET NQ HOLE WO.

GEOLOGIC DRILL LOG FUSRAP H501-115 | 2 o 2 QW- 164
§§ z WATER
2 PAESSURE
£ g §§§ Eg TESTS . | 8 YATER LRVELS,
. 5 yg o ¥le ” ELEVATION E ¥ g DESCRPTION AND CLASSHICATION WATER RETURN.
B= "5 5e & @ a CHARACTER OF
ggg 383 & |B=3| a3 gzg 3 DRLLKG. ETC.
s1a sl g 283.78 | 35
ssy24 1y | 3 3 10 Ja/0 JLF{18] 34.9-37.0 FT SILTY SAND (SMh: VERY SAND AND GRAVEL
2 EURHER FINE; SUBROUNDED GRAVEL (N RED BROWN RUNS INTO AUGERS,
281,78 3.0 (i0R3/6), SL.T, VERY FINE SAND MATRIX. HAS TO BE FLUSHED
— 31.0-39.5 FT SAND/GRAVEL (GM): OUT PRIOR TO
j:' SUBROUNDED, MEDIUM TO COARSE SAND AND SAMPLEIG.
w 979.28 i — FINE GRAVEL.
8| B8] 195 35 |0 85 “€¥ 1395 31 39.5-42.0 FT SLT/SAND (SM): STEF,
2 o Sk 1/75AND >M)
BN N VERY DENSE,RED BORWN (SYR3/4)SILT AND
4-1--]- VERY FINE SAND WITH SOME MEDIM TO
276.18 420“j AL COARSE SAND AND GARVEL.
. _V 42.0-45JFT SUTY CLAY/CLAYEY SKT
b (CL/ML): RED BROWN SLTY CLAY /CLAYEY
7 / — SULT CONTAINING LARGE FRAGMENTS OF GRAY
N 9 371100+ 53 | 100/3 -ém GREEN, VERY FINE-GRAINED, SOFT USED 300 LB.
2 273.58 445.2 4 SANDSTONE; VERY STIFF, VERY DENSE. HAMMER FOR SS
i 453-45.2 FT SHALE: RED BROWN, SAUPLES #9 AND
4 WEATHERED SHALE. 1.
h BOTTON OF BORWG AT 45.2 F1. OGSERVATION WELL
] RISTALLED TO 44.0
4 FT DEPTH. SEE
B OBSERVATION wELL
. CONSTRUCTION LG
N FOR DETALS.
J
S5=SPUT SPOONs STESHELBY TUBE) SAE . HOLE MO
F!HIMOH:HER NFSS - WEST OF LUTTS ROAD‘ OW- 164




PRO.ECT Ja8 NO. SHEET NO, HOLE NOL
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 1 | OWN-168
S{TE COGRDMATES ANGLE FROM HORZ. BEARMG
NFSS - WEST OF LUTTS ROAD 1211 WI53 A
" {BEGUN COMPLETED ORLL MAXKE AND WODEL HOLE SZE OVERBURDEN (FT. ROCK G'TJ TOTAL DEPTH
10/22/86 | 10/22/86 EMPIRE SDILS ACKER AD-2 7" 13.2 N/A 13.2"
. CORE RECOVERYFT/D %gs EL. TOP DF CASNG GROUND EL. DEPTH/EL. GROUND WATER CEPTH/EL. TOP OF RODCK
N/A ‘a7 N/A 318. T4 NQHE OBSERVERED N/A
SAMPLE HAMMER SEIGHT/FALL CASING LEFT N HOLE: DIAJLENGTH LOGGED 8T:
140 LBS/30 INCHES OBSERVATION WELL D. MIDDLETON
5 % e PRESSLRE
es|S2 Bl . 8 | At
'- 5 2 3 &é ok .-g ELEVATION | B g 5 DESCRPTION AND CLASSFICATION :ﬂm :mmsi
su £ il |5 Qg " a R a CHARACTER OF
8 EE ggi 878 § !zi g BRLL, ETC.
a P o o] 318.74 | 0
i 0.0-8.4 FT: SEE DESCRIPTION ON BORING BORIG ADVANCED
2 ] LOG OW-iA. WITH 3.75 &L DiA
B ] 11OLLOW STEM
25 3 AUGER.
(&) -
Yol 5
=8 -
3E 7
pon ]
(= .
58 o,/ 30714 |10 1T | COAL T SARD (Sl GRAVEH FED
>l u| 20 9 JE1E T | CORR4/2), FINE TO COARSE, TRACE OF
Lt _GRAVELMET.
58 7 . / 1.0-3.2 FT SLTY CLAY (0%
slaa| 1] B g = BROWOMSH GRAY (5YR4/D, TRACE CF
30554 3.0 SLL4= MEDIIM TO COARSE SAMD, NOIST, NEDLLM
< PLASTICITY.
] BOTTOM OF BORING AT B3.2 FT. OBSERVATION WELL
. BISTALLED 70 13.2
] FT DEPTH. SEE
] OBSERVATION WELL
] CONSTRUCTION LOG
. FGR DETALS.
) STE HOLE NO.
D B s NFSS - WEST OF LLTTS ROAD Ou- 168




MONITORING WELL e g N ot
NIAGARA FALLS STORAGE SITE OW-ioA
Ja8 NO. STE COOROINATES
14501 WEST OF CONTAINMENT - SRR we9
BEGUN COMPLETED PREPARED BY REFERENCE POMT FOR MEASUREMENTS
10/9/86 10/21/86 D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ey
f ELEV. - TOP OF SURFACE CASING' 320.99 _+Las’
r———— ELEY.- TOP OF RISER CASNG: 320.63 <5y
GEMERALZED SEDLOGK LOG 1 ' —CROUO SIRFACE - sl
NN NN R B A - ANANTANTANT NS
Q0/-4.0% CLAY \ - llx lxl 7 b
BROWN o
A SURFACE CASIG
1 x 1x / |
4048 QLAY n 2, g Qs § - iNCH
GRAY-BROWN ' 1
. L TYPE: CARBOW STEEL - STH 40 PIPE
1 T
OS5 SLT N T
PHICSH BROWN I 13[Y -  BOTTOM OF SURFACE CASNG 4.2 5.t
b I 1
5.5'-7.0% CLAY i ' BACKFLL MATERAL
BROWN 1 1
b rr TYPEs CEMENT/BENTONTE GROUT
T.07-93% SAND a .
DARX BROWK % I
1
I,X 31z
1 X
3349 CLAY X X X2
RaY l‘! !ll
H X RISER CASNG
Xz L B 4
l'l l'l OAs 2 - wCH
H ‘ L4
lll 1'1- TYPEs SCH 5 - 3% STAMNLESS STEEL
21 1z WITH FLUSH JONTS
l‘l lll
b 1
T 1 TOP OF SEAL
s % f ARRULAR SEAL \
: 280 2901
TYPE: BENTONTE PRLLETS
' /—— 5 TSms
- . TOP GF FLLTER PACK l
93104 1T ) . TER Pack
RED-8RowN - ) TYPE: O-ROK *4 QUARTZ SAND
- »
37.07-T9.5' SAND AND GRAVEL . .
e TOP OF SCREEN o 324 2887
3o.5-42.0 ST —
RED-BROWN | — 1 . SCREZN:
‘ el D0Ac 2 - INCH TYPE: 36 STAMESS STEEL
QLA SLTY QAY . OPENNGS: WDTH: 0010 INCH
RED-EROM -/ - TYPL: WRE ®RAPPED
- p—— -
25.745.2's SHALE -1l
RED-BROWN . b BATTOM OF SCREEM - 42T 2764
‘H‘ - GOTTOM CF Slae 440 7752
SR, B S BOTTON OF HOLE - <2 7739
—] S EE—— . ) TR ST

GRAt(44,210WI6A.DGN



&

PROECT . 408 NO. SHEET ND. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-17A
COORDMATES AMGLE FROM HORIZ. BEARMNG
BEQUN COMPLETED DRIL MAXE AND WODEL HOLE SIZE OVERBURDEN (FT) ROCK FTJ TaTAL DEPTH
10/10/86 | 10721786 EMPIRE SDILS CME B-45 /ACKER AD-2 7" 40.0 2.5 42.5'
CORE RECOVERYF T/0 CORE BOXES W EL. TOP OF CASING GROUND EL. DEPTH/EL. GROUMD WATER DEPTH/EL. TOP OF ROCK
N/A WA s 320.31 318.99 SEE NOTES 40.0' /278.99
SAMPLE HAMMER WEXGHT/FALL CASING LEFT ™ HOLE: DI /LENGTH LOGGED BY:
140 LBS/3D INCHES OBSERVATION WELL A. ATKINSON
WATER
= |42 §§ £ g PRESSUAE g © MOTES O
E— gg g |z o TESTS = S |4 WATER LEVELS,
..,g : 8 E 5 [ X g ELEVATION = g g DESCRPTION AND CLASSFICATION WATER RETLRN,
5 iz uux."ég . 5_‘ o] B 5 0° CHRACTER O
a2 §g §§3 I gza E;l !35 316,93 0 DRLLEG, E1C.
ST 6" | 24D €1 3RD §° -
_7 0.0-5.9 FT.CLAY (CH): BROWN (5YRA/4) USED A"300 LB
] SILTY CLAY, MEDKM_ ST¥F, UGDERATELY HAUMER DURING 55
] PLASTIC, MOIST, SOME ORGANICS AT *T AKD SS 8.
] SURFACE, OCCASIONAL ROCK FRAGMENTS.
’ 10710786 SOUE
] / WATER IN HOLE BUT
] /_ NO LEVEL COULD BE
5 DETERMINED AT
AEIEERERERS 5o T2 THAT TWIE,
6] 313-03 217 5.5-5.4 SUT (4 J: REU-BROWN (DRA7%)
: T JLFETN ST WTH SLTSTCNE FRAGMENTS (MAY BE HOLE ADVANCED
- HIGHLY WEATHERED SILTSTOME BOULDER). WITH 7 WCH
] 6400 FT SAND (SAD: BROWN Tﬁ‘é&ﬁﬁ STEM
- (0YR4/2), SATURATED, DENSE SLTY .
0] ] SAND, MEDIW GRANED N UPPER PART OF
525 42| 25 | 24| g [® - 2| ZONE, VERY FINE-GRAINED IN LOWER PART.
81 307.93 110 7 oo LU FTTLAY WCH SOFT, STRRY
- ET, GRAY-BROWN 15YR4/1) CLAY.
NIEE, ss‘m“j'w A SYR4/1)
3 306.2 s JLLL] | ETIES FT ST S TR CAYER OF
h B.5-5.5 FT SILT/SAND/GRAVEL (GUlk:
” 5 15 ~{3] [$[ ] GRAVEL ANDROTK FRAGHENTS W APPROXWIATELY 2
Sleal20| w |2 s 303.48 ¥/7] 3| RED-BROWN, DENSE, SLTY, VERY Fue FT OF SAID RUNS
5 y / SAND MATRIX, UP INSIOE AUGERS
] — IN THS AREA.
ST on | 24 ] / 5.5-32.0 FT CLAY (CH): SOFT, STKKY,
3| A - WET, GRAY-BROWN (5YR4/l CLAY,
1/ /A PLASTIC LOCALLY CONTAINS DESSUANATED
’ / || SUBROUNDED TO ROUMDED GRAVEL; BECOMES
" 1 20 — / LESS GRAY-BROWN, MORE GRAY WITH DEPTH,
Y 2] 8 4] 4 ] CONTAINS REDDISH BROWN (I0R4/6) CLAYEY
3 ] /__ SLT FRAGMENTS NEAR BOTTOM OF 2(M.
25 3/ ]
Slaafaual 4 | 2] 2 |2 . /
3 ) /_
30 —_/ —
Yoz ] %
286.99 |12.0 444 :
T 25-370 FT SARD (SHE SKTORATED,
- BROWN (5YR3/4), SLTY, VERY FINE SAND
] WITH SOME MEDIAM AND COARSE SAND.
283.99 | 35
TE HOLE Q.

$S:SPUIT SPOOMS ST=SHELBY UBE,
O=DENNISON: PaP(TCHER) G=0THER

NFSS - WEST OF LUTTS ROAD

OW-174A




&

PROECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 o 2 0¥-17A
AATER
el Bele e e ; it I
S 5 “E 5 E ELEVATION E s DESCRPTION AND CLASSIFICATION WATER RETURN,
= E § [B|y 4 § 4 CHARACTER OF
JHH 1E g‘& 2 ?_‘z; g DRLLMG. E1C.
a E* 28399 | 35
$S1o4| 6| 19 ' T4
8 |8 X 3 CHANGE DRILL RIGS
2 )/" Tl WITH HOLE AT
281.93 |31.0 "37.0-40.0 FT SLT () RED CLAYEY ABOUT 365 FEET.
. SLT WITH SOME GRAY-GREEN FRAGLENTS
’ AND A FEW FOREIGN ROCK FRAGNENTS.
'S5 20 2 | ooz {wor2 / 1T
? 278.99 | 40 40.0-42.5 T SHALE; HIGHLY WEATHERED
; T0 DECOMPOSED RED SHALE.
58 ’
2| bl 6L W/ IO \ 276, 49— 425 ==
) BOTTOM OF BORING AT 425 FEET.
OBSERVATION WELL

INSTALLED 1D 42.0
FT. SEE OBSERVATION

] WELL CONSTRUCTION
- LOG FOR DETAILS.
SSASPUT SPOGNs STESHELBY TUBE, STTe NFSS - ¥EST OF LUTTS ROAD oL . OW-174A

D=DENNISOM P=PTTCHERs G=QTHER




PROECT JOB NO. SHEET NO. HOLE NG,
GEOLOGIC DRILL LOG FUSRAP [4501-115 | 1 OF | | OW-178
E COORDNATES ANGLE FROM HORC. BEARMG
BECUN COMPLETED DRILL MAKE AND MODEL HOLE SOE OVERBURDEN (FTD ROCK ¢TJ TOTAL BEPTH
10/16/86 | 10/16/86 EMPIRE SDILS ACKER AD-2 7 16.9 N/A 16.9'
CORE RECOVERYF TS0 CORE BOXES SAMPLES EL. TOP OF CASMNG GROUND EL. CEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
N/A N/A 1-35 320.29 318.85 NONE OBSERVED N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT N HOLE: DL /LENGTH LCGGED BY:
140 LBS/30 INCHES OBSERVATION WELL A. ATKINSON
WATER
EE E PRESSURE WOTES Ohe
8 §§ §§§ gE TESTS & WATER LEVELS,
g =l ELEVATION E $ DESCRPTION AHD CLASSFICATION WATER RETIRK,
s Elz {wf™ Bal., g a @ CHARACTER OF
2|8 583 [E §z§ éﬁ, gzg 8 DRLLOG. ETC.
33| a ol & sl 318-85 | 0
' . 0.0-U5 FT: SEF DESCRIPTION ON BORHG
- LOG OW-ITA.
5
10 -
5 7 H56.9 FT CLAY (CH): SOFT, STRKY,
Staa|m| 3 | 4] 2| 1 i -% L] WET GRAY CLAY,
-4 //‘—4 .
N BOTTOW OF BORNG AT B3 FT. OBSERVATION WELL
. BSTALLED T0 16.9
] FT DEPTH. SEE
] GBSERVATION WELL
. CONSTRUCTION
] LOG FOR DETALS.
]
.
SITE HOLE NO.

$S=SPLIT SPOONs ST=SHELBY TUBE;
D=DEMMSON, P=PITOIER O-QTHER

NFSS - WEST OF LUTTS ROAD

Ow-118




&

PROECT JOB NO, SHEET MO HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 1 OF 2 | OW-18A
CODRDINATES ANGLE FROM KORLZ. BEARING
jidet ] COMPLETED DRILL MAXE AND MIODEL HOLE SQZE OVERBURDEN FT.) ROCX FTD TOTAL DEPTH
10/29/86 | 10/29/86 EMPIRE SOILS ACKER AD-2 7 47.0 0.8 47,8
CORE. RECOVERYF T/ CORE POXES ngéis EL. TOP OF CASNC GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL, TOP OF ROLX
N/A N/A L 319,88 N/A 47.0' /272.88
SAMPLE HAMMER WEXGHT/FALL CASING LEFT W HOLE: DIA/LENGTH LOGGED BY:
140 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO
WATER
Eﬁ E E ¥ PRESSIRE g WOTES Ove
EE §§ = |°8 TESTS = WATER LEVELS,
& ®lE R DLEVATION s DESCRPTION AND CLASSIFICATION WATER RETURN
gg & g 5 s “ CHARACTER OF
29 gg 5 g ; 3 |4= DRXLLING, ETC.
o o ke e 2] 319.88
00705 FT. TLAYEY SLT TWCR DUSKY HOLE ADVANCED
BROWN (5TR2/2), DENSE, MOIST, MEDAM WITH 7 NCH HOLLOW
318,38 . STIFF.NUMEROUS ORGANICS, SONE ROCK STEM AUGER.
~/ FRACMENTS.
. / 1.5-6.5 FT.CLAY (CH) PALE BROWN
. (5YRS/2) WITH MOTTLED ZONES OF LIGHT
’ BROWNISH GRAY (5YR6/D AND DUSKY YELLOW
ss H 5 / (5Y6/4). DENSE, WELL CONSOLIDATED,
2|6} 26 2 ] I'| MODERATELY PLASTIC, FEW SUBROUNDED
D) 213,38 [6.5 K44 | GRAVELS UP TO 3/8 N.DiA. CONTAINS
H-LF[] \ABOUT 5% YERY DARK SLT SEANS.
LLEE] | 65795 FT. SAND (5w MODERATE BROWN SHELBY TUBES
Ell | d0YR4/2), DENSE, MOIST,VERY FRE T0 PUSHED AT 4.5,
370.38 | 2.5 J-4L | MEDUM GRANED, FEW VERY SLTY SEAM 8.0, AND 29.5
ST : ) < \MNEAR 9.0 FEET. FEET.
1 (24|71 TPl 95455 FT. SLTY SAND (SN GRAYISH DRLL CUTTINGS
J:-t1-H— REDDISH BROWN (GR4/2), NOIST, FRN, BECOME SATURATED
S|l gl 3 6 M JFI[{ 5] YERYFNE GRANED wTH ABOUT 107 CLAY AND MUCKY AT B5
2 P J:I:1-:[ “| SZE PARTICLES AND 10-5% SMALL FEET.
T SUBANGUWLAR TO SUBROUNDED GRAVELS,
ERNNNE DRILLING SLIGHTLY
- - , pada: GENERALLY DENSE TO MEDIUM DENSE. PRLLING oIt
40| 2 10 .38 bl st T0 B.0 FEET.
2 u| o480y 5.5-33.0 FT. CLAY (CHk PALE BROWN
3 (SYRS/2) MOTTLED SLIGHTLY GRAY AND
/ YELLOWSH N PART, SATURATED, VERY DRLLNG BECOMES
] — DENSE, MODERATELY PLASTIC, WiTH ABOUT EASER AT 1.0
ST o | g ] /51 5% SUBANGULAR T SUBROUNDED. F1.
3 ] 2
- $7u
Tl 2| v 5 ] / 4
3 v/
4%
3%_
‘ 25
Slaa|a| 5 |© B77E
5 ; /L
ST | 4] o4 —%; T3.0-38.6 FT. SAND (SM: NODERATE
3 ] / 3|/ REDDISH BROWN UOR4/E), VERY FINE T0
Y/ /" || FINE-GRAINED, DENSE WELL CONSOLDATED,
Ss 5 - / NOIST, WiTH TRACE OF SA.T AND i0-20%
2 |24 || 30 15 8| 286.88 - 6] SUBANGULAR TO SUBROUNDED, DARK GRAY
. TTTIL] GRAVELS UP TO 3/4 INCH N DIAMETER.
1l FEW BLEBS OF GRAYISH GREEN 00GA/2)
284.88 | 35 9-|'{|- WEATHERED SHALE FRAGNENTS.
SITE i HOLE MO\

SSoSPLIT SPOONy STESHELBY TUBE;
D-DENNS DMy PePITOMER, O OTHER

NFSS - WEST OF LUTTS ROAD

Ow-18A




&

D=DENESOM P=PTTCHER O<OTHER

PROJECT JOB w0, SHEET MO, HOLE N0,
GEOLOGIC DRILL LOG FUSRAP 14501-115 | 2 e 2 OW-18A
; FATER
= PRESSURE.
E z ég 5 E TESTS g ':1'3 ?r.m.s.
= <§ B3 *g PLEVATION S DESCRETION AMD CLASSFICATIN WATER RETURK,
§ = [ w s g ¥ a 5 CRARACTER OF
Sgg 55 E g:; .»3 z; DRLLMG, ETL
ﬂ_t_ﬁs. o & ] 284.88 | 35
ng USED 300 LB,
" " 7 HAMMER DURING SS
2l ® |30 |3 I 8
\ 3
kos 4] 281-28 I3g g I8E-17.0 FT, SARDY SLT 04%
] MODERATE BROWN (SYRA/4), DENSE, MOIST, VERY SLOW
10 ] OCCASIONAL COARSE SAND AND GRAVELS UP | DRLLMNG AT 36.7
1 T0 257 SAND IS FINE T0 MEDIN FT. GRAVELS AND
] GRANED AND SUBANGULAR. GRAVELS ARE COBBLES WAXES
§ SUBROUNDED GRAY WITH A MAXMM SZE OF | pRLIING ROLGH,
- TNCH, TRACE OF CLAY THROUGHOLT,
57 47.0-47.8 FT. SHALE: WEATHERED,
. NODERATE REDDISH BROWN (OR4/6),
/38 | -\ 21288 |, HIGHLY WEATHERED TO DECOMPOSED,
2 3 | 5073 | 50/3 212.08 4478 FISSLE, MODERATELY HARD.
] BOTTOM OF BORNG AT 41.8 CESERVATION WELL
] NSTALLED, SEE
- OBSERVATION WELL
] LOG REPORT FOR
] CONSTRUCTION
h DETALS.
SSKSPLIT $POM STeSHELBY TUR, ST NFSS - WEST OF LUTTS ROAD T oW-18A




&

PRO.ECT . JOB NO. SHEET MO, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-115| 1 OF 1 | Ow-188
SITE COORDNATES ANGLE FROM HORLL. BEARNG
“‘-SS - EST OF LUTTS ROAD SIGH wlss 900 N/A
BEGUN COMPLETED DRILL MAXE AMD MODEL HOLE SIE OYERBURDEN (FT) ROCX FT TOTAL DEPTH
10/30/86 | 10/30/86 EMPIRE SOILS ACKER AD-2 7" 15.6 N/A 16.6'
CORE RECOVERYFT./D CORE BOXES SAMPLES EL. TOP OF CASND CAOUND EL. DEPTH/EL. GROUMD WATER - _ DEPTH/EL. TOP OF ROCX
N/A N/A 2-55 320.76 319.64 B.0' /311,64 N/A
SAMPLE MAMMER WEIGHT/FALL CASING LEFT N HOLE: DIAL/LENGTH LOGCED 81
140 LB5/30 INCHES OBSERVATION WELL JOHN SOLLO
WATER
: EE PRESSURE
KB g“‘ §;‘§ §§ TESTS z 8 TATER LEvELS,
S Bl22(2els ELEvaton | & ) DESIRPTION AND CLASSFICATION ATER RETLRN,
g 5 B9 FE8 § 4 |2
o x| wl = %) CHARACTER OF
3s gg ‘éga & gzé Ei} ?_zi 8 DRLLMNG, ETC,
ST 8 miLLmﬁ 313.64 0
] 0.0-0.0 T SEE DESCRPTION ON BORNG HOLE ADVARCED
] LOG OW-IRA. FROM 0.0 T0 16.6
1 FT WITH 7 N DA
] HOLLOW STEM
A
g 1 UGER.
S ]
5 -y
d -4
- -
= N
w
=] . '—i!—‘lo/awss
2 . CUTTINGS BECOME
2 ] VERY MOIST AT 80
10 ve
) B.O;M.B FT SLT ML) GRAYISH RED
00R4/2), FRM, WET, MODERATELY
306.64 (3.0 CONSOLMATED VERY FINE SAND MAKES UP SLIGHT CHATTER OF
< " ] 207, WITH FEW (570 GRAVELS 1P TO /2 AGER AT 2.5 FT.
249 B |6 onat s AN DIA. BT <
« 201 304.84 BT R0 FT SAND (GMR DARK REDDISH L SooN TAKEN
2|51 30 | 2 | 4 [ 16| 30364 [160FF BRONN (OR3/4), VERY FINE-GRAINED, 1.
303. 04 —Hg.6 DENSE,WET, SLTY WITH ABOUT 20% f—t
k \gmlﬁwm GRAVELS UP 10 1/2 M. N / OBSERVATION WELL
. 16.0-16.6 FT CLAY (CH)z BRONKISH GRAY DF\‘TSTsf\ELELED 10 5
] TRACE OF SLT, TRACE OF MEDILM 10
] COARSE GRANED SAND CONSTRUCTION
’ . LOG FOR DETALS.
. BOTTOM OF BORNG AT I6.6 F].
.
]
R
1
]

SSeSPLIT SPOOM ST=SHELBY TUBE;
D=DEMNISON: P=PTCHER O=<OTHER

STE

NFSS - WEST OF LUTTS RCAD

HOLE NQ




APPENDIX 5-G

MONITORING WELL CONSTRUCTION LOGS



PROJECT WELL NO.
MONITORING WELL NIAGARA FALLS STORAGE SITE Ow-1A
X8 NO SITE COORDINATES
1450 WEST OF WASTE CONTAINMENT Sldl4  E006
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
9/19/86 10721786 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEV.
—/_ ELEV. - TOP OF SURFACE CASING: 32233 _+3.08
. ELEV. - TOP OF RSER CASNG: 32195 +2.65°
GENERALZED GEOLOGE LOG P 2 _p— CROUND SIRFACE oc 39.3
NN NN AN Yo -2 Y NN NN
0.0-3.0 SET-FHL ‘-"_0 lll lx! 7 »
xxx xlx ST
e i Qi 6 - INCH
T X Ix
3.0°-8.071 SLTY SAND s x TYPE: caneon - SO 40 PPE
ll !xl
1 b 4
1 T —————  BOTTQM OF SURFACE CASKG 2y 6.4
X 3 X
lll lll BACKFLL MATERAL
1 4
11 11X
8.0°-5.0 SLTY CLAY R TYPEs CEMENT/GENTONTE GROUT
lll lll
X b4
50°-20.0% CLAY T Ny
LIRS 1z
X b 4
xlx lxl TSR OO
P 38 4 XX
x‘x x'x DA 2 - NeH
x:x x:x TYPE: SCH 5 ~ 3% STANLESS STEEL
20.0°-235" CLAYEY SLT / SLTY CLAY 1 1 WITH FLUSH JONTS
23.5'-38.0% CLAY ! L
I L TP OF SEAL
I I b8
2 ARULAR SEAL A\L.. 240 2953
f—— TYPE: BENTOMTE PELLETS
F 260 2933
. . TOP QF FLTER PACX
- ) FLTER PACK
- ° TYPEs O - ROK %4 QUARTZ SanD
I o R TOP OF SCREEM ol 348’ 2845
: :: T. ' SCREEMN
- % T DAr 2 - 1nCH TYPE: 36 STANLESS STEEL
38.0°-47.0% GRAVEL ® CLAYEY SLT MATRX . i OPENINGS: WDTH: (.00 NCH
-1 - TYPE: WRE WRAPPED
bl maanns [ S 80TTOM OF SCREEN - 45 2742
- . BOTTOM OF SiAP “ws 272.8
47.0°-47.05' SHALE et . BOTTOM OF HOLE o 2723
_’1 P HXLE DtAx 7 - INCH

GRA1(46,12I0W1A.OGN




PROJECT WELL NO.
MONITORING WELL NIAGARA FALLS STORAGE SITE Ow-18
JOB NO. SITE COORDINATES
1450 WEST OF WASTE CONTAINMENT Silo  E005
BEGUN CONPLETED PREPARED BY REFERENCE PONT FOR WEASUREMENTS
9/30/86 10/23/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV.
—/— ELEV. - TOP OF SURFACE CASNG: 222.47 37
[— — ELEY.- TOP OF RISER CASNG 32143 2.7y
GENERALZED GEOLOGC LOG 1 ' y—~ ROMO SIRFACE oo 39.3
\VX\//\V/\V/\/R’Q-f' o R o . VNN NN IS
QO30 SLT-FLL '-._v xlx Xx! bR
QA P SIRFACE CASING
1t I
x i Dz 6 - INCH
I X I
R RS TYPE: CARBON STEEL - SCH 40 PPE
xl lll
X b 4
1000 SLTY SAD & IY[ —————  BOTTGM OF SURFACE CASNG w 362
11 Ix
xlx xxl BACKFILL MATERLAL
X 1
. b TYPE: CEMENT/BENTONTE GROUT
lll .
1 x Iz
b I
1x X
1 H
XX Iz
X 1
S REER CASIG
1 X 113
xlx xix ' DA 2 - NCH
.:x ::x TYPE:s SCH 5 - 3% STANLESS STEEL
P ] 11 WITH FLUSH JONTS
Xxl l‘l
1 } 4
XX 11
RO5.0% SLTY CLAY LAY TP oF AL |
1] ' ANNUCAR SEAL \__ o s
g' TYPE; GENTGNTE PELLETS
- /- 8.0’ 313
_. . TOP OF FLTER PACK
- ) FLTER PACK
- - TYPE) 0-ROX 4 QUARTZ SAND
b= .- TOP OF SCREEN — 03 X9.c
- E‘ . SCREEM
= DIA1 2 - INCH TYPE: M6 STAMLESS STEEL
-T1- OPENINGS: WDTH: 0.000 NCH
- TYPE: WRE WRAPPED
B.0%-m01 cLaY B — . BOTTOM OF SCREEN - 53 3040
- . BOTTOM OF Sisp - T 302.6
= e BOTTOM OF HOLE - n.e 1023
——] e HOLE QA1 7 - NCH

GRA: (46, 1210W18.0GN




PROJECT WELL NO.
MONITORING WELL MAGARA FALLS STORAGE SITE OW-24
JOB NO. SITE COORDINATES
14501 WEST OF WASTE CONTAINMENT S920 EQ03
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
9/18/86 10/23/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEY.
_/_ ELEV. - TOP OF SURFACE CASNG: I2LTI “2.3¢
F— —_ ELEY. - TOP OF RISER CASNG: 32150 +2.00°
GENERALIZED GEOLOGT LOG x P y— GROUND SLRFACE o0 294
NN NN - a5 AN
Q.0~4.0" CLAYEY SLT T0 SUT "..V lxl xlx
* p SURFACE CASING
I X
: x x Qs 6 - INCH
LR} Iz
4.0-7.0 SLTY LAY 0 i CARBON - SO 40 PEE
NN =
X X I
1 X
*x IE[C —.————  BOTTOM OF SURFACE CASNG 20 a1.4
7.0°9.0" SANDY AMD SLTY CLAY ',1 'l'
X T Xy BACKFLL MATERWAL
1 X
i ! TYPEs CEMENT/BENTONTE GRAUT
ll‘ 1
1 I Iz
} I
11 11
3 b §
X X 11
4 X
o o RSER CASNG
S 2 Xz
,:, - ,:, DiAs 2 - WCH
11 rx TYPE: SOH 5 - 3% STANLESS STEEL
x’x xxx WITH FLUSH JONTS
ll! lxl
} X
19.0'-40LT' QLAY 1 * TOP OF SEAL
s ARMILAR SEAL \ az o
] g TYPEs BENTONTTE PELLETS
F 2y 2975
. - TOP OF FLTER PACX
- ) FILTER PACK
- - TYPE: C-ROK %4 QUARTZ SAND
- »
- -l TOP OF SCREEN — 3T 2857
'_ 1. SCREEN:
el fom 2 - mex TYPE: 36 STAINLESS STEEL
- OPENNGS: WOTH: 0.010 NCH
1 TYPE: WRE WRAPPED
40.7'~4A4% CLAYEY ST =1 -
4409 SLT,SAND & CRAVEL MIXTURE ol BOTTON OF SCREDN —a] 440 275.4
AP435 CLAYEY SLT " T.
43.5-45.5%, SAND 7 . 80T OF St o 454 2749
45.5'-48.0s SHALE BEDROCK -- B BOTTOM OF HOLE N R S
— Pt HOLE DtAr T - NCH

GRA1(4€, 1270W24.0GN




PROECT WELL NO.
MONITOR'NG WELL NIAGARA FALLS -STORAGE SITE Oow-28
JOB NO. SITE COORDBINATES
14501 WEST OF WASTE CONTAINMENT S924 E002
(BEGUN COMPLETED PREPARED 8Y REFERENCE POINT FOR MEASUREMENTS
9/29/86 9/29/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV,
f ELEV. - TOP OF SURFACE CASNG: IA.72 s
’__ — ELEV. - TOP OF RISER CASNG: 32.55 +2.35'
GENERALIZED GEOLOGE 106 1 1 £~ RO SRFAcE 0o 392
NN ZNZNZA N A AN
0.0"-4.0'1 CLAYEY SLT/SLTY CLAY 9 ’x' xxx
r 2y SURFACE CASING
xlx 1[1 Qs € - cH
X X Tz
s o TYPEs CARBON STEEL - SCH 40 PPE
le lll
} 4 X
xlx lxx ~e@—————  BOTTOM OF SURFACE CASNG 23 383
L I8 1 Tz
4.0°-7.04 SLTY CLAY Al o BACKFLL WATERIAL
X 1
g b TYPE; CEMENT/BENTONTE GROUT
!xl .
X X I
1 ) 4
X1 11
X 1
198 Ix
T b ¢
X!l X’l RISER CASNG
X XX
1.0°48.0°t CLAYEY SILT/SLTY CLAY i X o1 2 - W )
Ly 1 TYPEs SOH 5 - 3% STAWLESS STEEL
llx llx WITH FLUSH JONTS
lll lll
X b ¢
L b TOP OF SEAL
' iy ANNULAR SEAL \... 6.0 .2
% TYPE: BENTOMTE PELLETS
- /—— 8.0 2
.‘ R TOP OF FILTER PACX
- B FETER PACK
- - TYPE: Q-ROK %4 QUARTZ SAND
- o
P TOP OF SCREEN — 05 3087
- : . SCREEM
"~ —:;— C. DlAs 2 - INCH TYPE: 26 STAIMLESS STERL
-T_1- OPENNGS: WDTH (.00 WNCH
-—1 TYPE: WRE WRAPPED
By () B BOTTOM OF SCREEN — 85 Joa.?
‘u - 80TTOM CF siap K4 2993
8.0'-20.01 CLAY A
e B8OTTOM OF HOLE i 20.0' 2932
- e HOLE Dl 7 - NCH

GRA: (46, 12]0W23.0GN




PROJECT wELL ML
MONITORlNG WELL NIAGARA FALLS STORAGE SITE 0w-3A
JOB NO. SITE COORDINATES
14501 NW CORNER OF WASTE CONTAINMENT S731 £026
~ |secun COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
9/19/86 10/23/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV.
_/__ ELEYV. - TOP OF SURFACE CASNG S22 +2.94
(_; — ELEY. - TOP OF RISER CASNG: 32067 +2.47
GENERALZED GEOLOGK LOG 1 1 . _p~ ROIO SIRFACE oo 39.29
NN e -2 A B O NNZNS
0.0°~ ~4%SILTY QLAY . lz! l,x g
1 1 SURFACE CASING
llI lll (9% QM 6 - iNCH
k) l’l TYPE: CARBOM STEEL - SCH 40 PPE
~4- ~&4SLTY SAND 11 Xz %
4 X
~8-0.04 SLTY CLAY b e %
3 ' 4'
ll !’! C —w————  pOTTOM OF SURFACE CASNG 3 369
0.0~ ~i94 CLAY 1! e
X 1 BACKFLL MATERIAL
b 3 X
1 b TYPEs CEMENT/BENTUMTE GROUT
| I ¢ X
lll lll
lll Ill
1 X
!x! lxl
e xr RISER CASRG
Ix I
lll AN Ok 2 - NCH
< X TYPE: SCH 5 - 36 STANLESS STEEL
Xll xxx WITH FLUSH JONTS
X b 4
18.0'-23.0°t SLTY,VERY FHE SAND N 'x:
XX X
21.0°40.5 SLTY CLAY/CLAY X & , ToP o A \
f A ANNULAR SEAL s Sos
% TYPE: BENTOMTE PELLETS
, /_.. nr 3.5
.- - TOP OF FLTER PACX
- - FLTER PACK
- ° TYPE) O-ROX 84 QUARTZ SAND
o R TOP OF SCREEN — 2 286.8
= e
Aol D1 2 - INCH TYPE: M6 STAINLESS STEEL
- —:- - OPENINGS: WDTH: O0.010 NCH
-1 - TYPE: WRE WRAPPED
40.5/-4.%s GRAVEL IN SAMDY CLAYEY SILT MATRIX - S T -t BUTTOM OF SCREEN —_— 37.4' 8.8
'b - BOTTOM (F Sl - A 28008
AY-42.0 SHALE - L- il BOTTOM GF HOLE - 20 2
— e UL Oz T - NCH

GRA:[46, 12)0W3A.DGN




PROECT WELL nO.
MON”OR'NG WELL NIAGARA FALLS STORAGE SITE ow-38
J8 NO. SIme COGRDINATES
14501 N¥ CORNER OF PILE S127 E028
BEGUN COMPLETED PREPARED BY REFERENCE PONT FGR MEASUREMENTS
9/25/86 10/23/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEY,
_/__ ELEV. - TOP OF SURFACE CASING: 32193 Ty
— = ELEV.- TOP OF RISER CASNG: 3238 +28°
GENERALZED GEOLOGE LOG 1 x - ROIO SIRFacE oo 392
NNV N i R B RNZANTVONTINTS N
0.0~ ~4 1 SLTY CLAY '-",Q x‘x lll el
o 'y bt SURFACE CASING
X X L8 4
. ‘ A 6 - INCH
1 X X
R o TYPE: CARBON STEEL - SCH 40 PPE
lxl lxl
X X
~4'- ~81 SLTY SAND ek 1977 —~————  BOTTON OF SURFACE CASNG L 364
I3 X1
R A BACKFLL WATERIAL
b |
e b TYPE: CEMENT/BENTONTE GROUT
!'! h
XX B §
1 1
11 1x
1 b 4
I 11
b 4 ) 1
. L RISER CASAG
2 X b I8 4
X X -
~§-0.0% SLTY CLAY A EP LR s 2 - o
1 1 TYPE: SCH S - 36 STANLESS STEEL
XX Ix WITH FLUSH JONTS
lxl l.l
z b 4
' L —————— oA
e l‘x _ ARNULAR SEAL 1 42 5.0
g b~ | TYPE: BENTONITE PELLETS
657 Mg
_' R TOP OF FALTER PACK /—‘-
- - FLTER PACK
O.0~I60% CLAY - - TYPE: O-RTK *4 QUARTZ SAND
o0 J
P e N TOP OF SCREEN —— 95 Joa.7
- "':‘ - SCREE M
- DIAC 2 - INCH TYPE: M6 STAINLESS STEEL
- OPENINGS, WDTH: (LOK NCH
-1 - TYPE: WRE WRAFPPED
Y — B0TTOM OF SCREEN — 45 304.7
- BOTTOM OF SLMP - 5y 303.3
I BOTTOM OF HOLE [ Ne g 3032
— b HOLE Dtar 7 - 0NOH

GRA:[ 45, 12]10W3B. OGN




PROECT WELL MQL
MONITORING WELL NIAGARA FALLS STORAGE SITE OW-44
JOB NO. SME COORDINATES
14501 NORTH OF WASTE CONTAINMENT ST20 EIT2
BECUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASURCMENTS
9/25/86 10/22/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEY,
_/__ ELEV. - TOP OF SURFACE CASNG: 20.73 .2y
r_ - ELEYV. - TOP OF RISER CASNG: 320.52 +3.02'
GENERALZED GEOLOGK LOG 1 x 7 GROUMND SLRFACE 0o s
NI AN - A N N NN
QO30 SLTY CLAY (' 5 1 11
L0°-1L0" SAND b I SURFACE CASING
e e Qs & - CH
X I Iz
' o TYPE: CARBON STEEL - SCH 40 PPE
X I lll
I X
1 PIFY -  DOTTOM OF SURFACE CASING 2 4.7
X 1 I
S B BACKFLL WATERAL
X I
XX It
L5 ST SLT - TYPE: CEMENT/BENTOMTE GROUT
.5-30.5 cLAY l'll lll
} }
Ix 11
1 1
X 1 X r
b 4 1
P RGER CASIC
X X 13
lxt xlx Olhs 2 - NCH
xlx lll TYPE: SCH 5 - 3% STANLESS STEEL
lxl xxx WITH FLUSH JONTS
le l,l
} 4
b 2 TOP OF SEAL
XX Iz
: A AMRULAR SEAL 1 20.0° 291.5
§ TYPE: BENTONITE FELLETS
/... 2.0° 2955
N . TOP OF FLTER PACK
- ) FLTER PACK
- - TYPE: G-ROK %4 QUARTZ SAMD
J05-32.5°% GRAVELLY VERY FINE SAND/SLT - -
T2.5'-38.5% ALTERNATING CLAY, SLT AND ) R
VERY FNE SAND e TOP OF SCREEN — 23y 2894
'_ ;_—“ . SCREEM
385403 CRAVEL N CLATEY SLT d=1.
= - DA 2 - INCH TYPE: 36 STANLESS STEEL
- ——_— - OPENIMGS: WOTH: .00 NCH
QT4 SHALE - ”':—: ) TYPE: WRE WRAPPED
ol BOTTOM OF SCREEN — 384 773]
- _ junt BOTTOM OF Sl 398 211.1
- - 8OTTOM OF HOLE —{ 205 776.9
— [——— HOLE e 7 - MCH

GRA:1{46,12)0W4A.DON




PROECT WELL N
MONITOR]NG WELL NIAGARA FALLS STORAGE SITE Ow-48
JOB NO. SITE COORDINATES
14501 NORTH OF WASTE CONTAINMENT ST21 EiTT
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR WEASUREMENTS
9/26/86 10/22/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
0EPTH ELEY,
—/_ ELEY. - TOP OF SURFACE CASING: 120.64 +3e
Z
— ELEV.- TOP OF RISER CASNG: 320.7 25T
GENERALZED GEOLOGC LAG 1 '__ 1 Z - ROMND SWRFACE oo 315
IV 2N A8 & LS Y ONENTIN SN
0.0°-3.0° SLTY CLAY \ 1 x’x S
* rr ’ SURFACE CASING
LE ] L ¢ %
30510 SAND 'll ll' _'/ . DAz 6 ~ INCH
R ,’, TYPE: CARBON STEEL - SCH 40 PPE
!:l l:l z,
1y i LD et BOTTOM OF SURFACE CASNG - L 362
X X 113
l,x xlx BACKFLL MATERAL
} H
b % TYPE: CEMENT/BENTONTE GROUT
lll b 1
XX L% §
I 1
} I 4 11
3 3
i x 11
1 } 4
5 I RSER CASNG
X X b I8 1
l'l ]lx DA 2 - N
'y 1 TYPE: SCH 5 - 3% STANLESS STERL
A ' WITH FLUSH JONTS
lll lll
H I
’,‘ L TOP OF SEAL
i ': e ARNULAR SEAL 1 1 _y
|—— TYPE: BENTONITE PELLETS
LO'-15% SANDY SLT /_J
1.0 0.5
_- R - TOP OF FLTER PACK
- - FLTER FACK
- - TYPE: G-ROK *4 QUARTZ SAND
- »
BS'H7.04 CLAY I e N TOP OF SCREEN — 02 3073
" _:‘ - SCREEM
Mol DNAL 2 - INCH TYPE: D6 STANLESS STEEL
i OPENIMGS: WDTH (.00 NCH
-—1 - TYPE: WRE WRAPPED
= - - BOTTOM OF SCREEN — 5 1023
N . BOTTOM OF SIap o 6.5 300.9
= -- BOTTOM OF HOLE o no 3005
— e HOLE Ol 7 - NCH

GRA {46, 12]0W48.DGN




PROECT WELL NG,
MONITORING WELL NIAGARA FALLS STORAGE SITE 0w-58
JOB NO. SITE COORDINATES
14501 NORTH OF WASTE CONTAINMENT S564 £232
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR WEASUREMENTS
9/26/86 10/20/86 AATKINSON TOP OF STAINLESS STEEL RISER PIPE
0EPTH ELEY.
—/_ ELEY. - TOF OF SURFACE CASMNG 1205 +3.085°
%
— ELEV.- TOP OF RISER CASNG: N9.68 +2.58'
GENERALIZED CEOLOGE LOG 1 r : é . p— CROUMD SLRFACE oo _—
NN A6 -ays . 5] NN NSNS
0.0-0.8 CLAY 7P xx =
C&4.0% SILTY CLAY s R ,.
N . 4 s SURFACE CASING
T ir . Qs 6 - NCH
11 Ty ?
RS x': TYPE: CARBON STEEL - SCH 40 PPE
Z
lxl' Ill %
1 x A
T T ~a—————  BOTTOM OF SURFACE CASHG 1w 34
X X 11
N BACKFLL WATERAL
b 4 H
o 1 TYPEs CEMENT /BENTONITE GROUT
1R
lll lxl
} b 4
11X 11
b 4
LIRS I
I ) 4
xlx xlx R OS9G
11 b I8 4
lxl lll A 2 - NCH
1| @1
1 1t TYPE: SCH 5 - 36 STAMLESS STEEL
xxx xlx WITH FLUSH JOINTS
lll lll :
b § b
e rr TOP OF SEAL
X 11
< . ANNLILAR SEAL a5 6
% TYPE; BENTONTE PELLETS
7.5 1096
_- . TOP OF FILTER PACK J
- N FLTER PACK
- ° TYPEs Q-ROX %4 QUARTZ SAND
I — TOP OF SCREEN — 95’ 7.6
= e
~ % . DA 2 - INCH TYPE) 36 STAINLESS STEEL
M.0‘-T7.0% CLAY - OPENINGS: WDTH: Q.00 NCH
-1 - TYPE: WRE WRAPPED
= - — BOTTON OF SCREEN 5 30246
'H - et BOTTOM OF St 5.9 plof4
= .- BOTTON OF HOLE n.o 300.1
—] P HOLE (MAs T - NCH

GRA1[46,12]10WSB.DGN




PROECT WELL NO.
MONITORING WELL MIAGARA FALLS STORAGE SITE OK-54
JO8 NO. SIE COORDINATES
14501 NORTH OF WASTE CONTAINMENT S564 E229
{BEGUN COMPLETED PREPARED 8Y REFERENCE PONT FOR MEASUREMENTS
9/18/86 10/20/86 A.ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE
] CEPTH ELEY,
f ELEY. - TOP OF SURFACE CASING: 320.04 +2.94
f_ —_ ELEV.- TOP OF RISER CASNG: X3.53 +2.49
GENERALZED GEOLOGK LOG 1 x 7 GROD simFAce oo oy
NNV Z N ANV NN :
0.0°-Q.8"1 QLAY \: <11 X1
0~4,0% SILTY CLAY 7 A
. . SURFACE CASING
X X Iz
4 x Ok & - NCH
1 Xz
Ox 'y TYPE: CARBON STEEL - SOH 40 PPE
ll l.l
1 x
i IH ~a————  BOTTOM OF SURFACE CASNG LN 34.0
17X Ix
N A BACKFLL MATERAL
X
ot e TYPEs CEMENT/BENTONTE GROLT
lll .
I X 1z
I ) 4
11 I
H.0%-3L3° CLAY :'z xlx
} 4 I
' i RISER CASIG
z X Ix
x'x xlx OAs 2 - wNew
x:: x:l TYPE: SCH 5 - 3% STANLESS STEEL
1z 1r WITH FLUSH JONTS
lxl !‘l
H 1
*r p TOP OF SEAL
Iz Xz R SEAL I
2 o ARNLL 1.0 3004
g TYPE: BENTONTE PELLETS ’
R /—— 2o 296.:
. TOP OF FLTER PACK
- ) FLTER PACK
- - TYPE: O-ROK *4 QUARTZ SAND
ILI-X3.5% SLTY CLAY/CLAYEY SLT " — . TOP OF SCREEN — 20 2854
" ::‘__ T, SCREEM
33.5%- 6.0 CLAY ) Sl
- DAL 2 - INCH TYPE: 316 STAINLESS STEEL
36.0/~42.5' GRAVEL N CLAYEY,SLTY NATRIX . ‘—_—_— R OPENNGS, WDTH: 0.0I0 NCH
-1 - TYPE: WRE WR4AFPED
42.5'-44.3 SHALE Ny
-; " g 80TTOM OF SCRETN —  42.0' 2754
'u . BOTTOM CF Siae — g 737
- = - BOTTOM OF HOLE o 4y 77128
—— e HOLE Ol 7 - NCH

GRA:(46, 12]0WSA,DGN




[ HOLE. kM 7 - NCYH

TORING WE o T
MONITO LL NAGARA FALLS STORACE SITE 0¥-64
JI8 NO. SiTE : COORDINATES
14501 SOUTH OF WASTE CONTAINMENT SIT08 £330
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
9/11/86 10/15/86 AATKINSON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEY.
f ELEV. - TOP OF SURFACE CASNGs X22.44 oy
r — ELEV. - TOP OF RISER CASMG: 32234 294
GENERALZED GEOLOGC LOG x . y— SROLAD SURFACE o w4
NN AN e - AN AV INAENL NS )
Q040 SLTY CLAY \ - xlx lll - o
A b SURFACE CASING
e o Olhe & - INCH
T X 1
LSt s s TYPE: CARBOW STEEL - SCH 40 PPE
5.0°-9.54 SILTY QLAY 1 1
PR I
I X
11 YHE - BOTTOM OF SURFAGE CASAG 30 T6.4
11z 11
Vo BAGGLL MATERUL
 § ) ¢
W e TYPE: CEMENT/BENTOMTE GROUT
9.5-4.6% LT ' 1
Ix Iz
X 1
I 1 X
] I
X3 Iz
b X
l" l!l RSER :
i 13 I3
14.6-27.0% CLAY B R P
xlx l‘l TYPE: SCH 8 ~ 3% STANLESS STERL
z'x xxx WITH FLUSH JOINTS
lxl lll
1 b
A L TP OF SEAL
' e ANULAR SEAL \
22.0°-35.5% CLAYEY SLT % 3 200 2934
TYPE: BENTONTE PELLETS
/——- 2.0 297.4
N - TOP OF FILTER PACK
- ) FLTER FACK
- ° TYPEs G-ROK *4 QUARTZ SAND
. TOP OF SCREEN — 28F 79.3
= =
" -_% T OlAs 2 - (NCH TYPE: 36 STAINLESS STEEL
- OPEMNTS, ¥DTH Q.00 HCH
39.5-40.2°t SHALE =1 TYPE: ¥RE wRaPPED
oY s 8OTTOM OF SCREEN - 384 28.0
'H . BOTTOM OF S — 398’ 2736
~SnEPL N S BOTTOM OF HOLE .7 2792

GRA:{ 46, 1210W6A.DGN




PROECT WELL NO.
MON'TOR'NG WELL NIAGARA FALLS STORAGE SITE Oow-&8B
Jo8 NQ SR COORIINATES
1450t SOUTH OF WASTE CONTAINMENT Sin2  E332
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASLREMENTS
10/2/86 10/15/86 AATKINSON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEV.
—/__ ELEV. - TOP OF SURFACE CASNG: X22.55 <3257
7
{—— ELEV.- TOP OF RISEM CASNG: 32228 +2.88°
GENERALIZED GEOLOGK LOG 1 1 é - RO SIRFACE o —_
NN AN e A AVNZANZENNYS
0.0-4,04 SLTY CLAY (- 11 178
Y
" i SURFACE CASING
/ :
*t ' . Dkt 6 - IKCH
1 1 'f/.
R l‘x TYPE: CARGON STEEL - SCH 40 PPE
LIRS
1‘1 x‘x /'
bR ot Z ~————  BOTTCM OF SURFACE CASNG zy J6.5
11 iz
lxl tlx BACKFLL MATERAL
1 b}
I T TYPE: CEMENT/BENTONTE GROUT
404,00 SLT ' :
X I ? 4 §
b4 1
5.0-A5% SLTY cLaY A LS
T 3 13X
4 T
g X RSER CASAG
xI 11
xlx ' OAs 2 - mCH
!ll lxl TYPE: SCH 5 - 3% STANLESS STEEL ‘
xlx xrx WITH FLUSH JONTS I
X 1 ¢
T X L 48 §
1 1
g nr f——————— TP of AL
oy o AULAR SEAL L 6.0 3.4
% TYPE: GENTOMITE PELLETS
2.5-M.6% SLT - /-.. 9.0° } 114
. . T0P OF FILTER PAZX : f
- ) FLTER PACK
- TYPE: Q-ROX ®4 QUARTZ SAND
i TOP OF SCREEN — 103 1094
= g
W50 CLAY = QA 2 - tNCH TYPE, 36 STAMLESS STERL
. OPENNGS: WDTH: 0.0K0 NCH
5I-6ISLTY sw0 - TYPE: WIRE WRAPPED
S CLAY o sy
E.T-58% GRAVELLY CLAY =1 )
B/-46.0% SUTYOAYEY SAND e BOTTOM OF SCREEN - 53 304
£.07-11.0% CLAY ¥ i
'H . 8OTTOM OF Sl & 6.1 1227
SR BOTTOM OF HOLE no 302.4
— e WOLE DAs T - CH

GRAI[ 48, 1210w88.DGN




PROJECT WELL NO.
MONITORING WELL NIAGARA FALLS STORAGE SITE Ow-74
J08 MO SITE COORDINATES
14501 SOUTH QF WASTE CONTAINMENT SIB6T E£419
BEGUN CONPLETED PREPARED BY REFERENCE FOINT FOR WEASUREMENTS
9/16/86 10/15/86 AATKINSON TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEV.
‘/___ ELEY. - TOP OF SURFACE CASNG: 1205 +355¢
I—_‘ — ELEV, - YOP OF RISER CASMNG NL.T7 +32T7
thcmuzm G\EDLDS:\_YLOC\ A & o - ROBO SIRFACE o s
ANV NN N ' VNSNS NSNS
OO GRAVELLY,SLTY CLAY-ROAGBED ~ \' N0 1 1x
0Z-8.5% SILTY CLAY e rr SIRFACE CASING
*t i Ok & - CH
X x LI |
i o1 TYPE: CARBON STEEL - SCH 40 PPE
l:l l:l
11 11T < BOTTOM OF SURFACE GASNG ¥ 242
I Iz
S B BACKIL WATERIAL
1 I
1z 1 R
8.5-29.0's CLAY B TYPEs CEMENT/RENTONTE GROLT .
l,l ll)
1 ]
11 X1
¢
13 ] Iz
I X
b i RISER CASNG
X TI
xlx lxl OAr 2 - WNCH
1| @
i e TYPE: SCH 5 - 36 STANLESS STEEL
' 11 WITH FLUSH JONTS
I X -
lll lxl
i I TOP OF SEAL
x’x o ANRULAR SEAL \-_ LTy 2938
g TYPE: BENTONITE PELLETS
- F 200 286.5
N . TOP OF FILTER PACK
- i FLTER PACK
- - TYPEs G-ROX *4 QUARTZ SAND
29.0-39.0%s GRAVELLY,CLAYEY SLT - »
TOP OF SCREEN - 2y 2887
SCREEN
DAt 2 - INCH TYPE: 36 STAMLESS STEEL
OPENNGS: WDTH: 0.010 NCH
TYPEc WRE WRAPPED
BOTTOM OF SCREEM — a2 273.4
39,0°-39.6" SHALE BOTTOM OF SIAP 9.8 110
2 .- BOTTOM OF HOLE - 386 me
—_— bt 0 E B 7 - NCH

GRA3 {46, 12)0WTA.DGN




To I G wE PROECT WELL NO.
MONI R N LL NAGARA FALLS STORAGE SITE 0w-18
X8 NO. SITE COORGINATES
14501 SOUTH OF WASTE CONTAINMENT SIB70.5 E4195
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
9/30/86 10/15/86 A.ATKINSON TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEY
_/— ELEV.~ TOP OF SURFACE CASNG: 0.3 T
— ELEV.- TOP OF RISER CASNG N9.69 +3.09°
GENERALIZED CEOLOGE LOG . r— ' L GROUD SURFACT oo -
NI IR AL W BNTANYINTINVINT IS )
0.0’-0.F's GRAVELLY,SLTY CLAY- 7R 114 g
ROADBED MATERWAL >N s
; . . SURFACE CASING
OX-4.54 SLTY CLAY x'x l,l PP—
x X sz
< o TYPEs CARBON STEEL - SCH 40 PPE
!x! "‘
X 1
vy T poTTM OF SURFACE CaSaNG 23 342
X Xz
lll 1 x BACKFLL MATERIAL
H H
Y b TYPE: CEMENT/BENTONITE, GROUT
ll' 1
11 I
1 1
21 1z
b§ b
rz 11
1 4
B B L RESER CASIG
1 X 11
llx lll DA 2 - NCH
I . D 4 i
) ! 11 T TYPEx SCH 5 - Sk STAMLESS STEEL
8.5-3.0" CLAY & = WTH FLUSH SONTS i
lll !,X
1
e W TP OF SEaL
1R Iz r
1 1 AMNULAR SEAL 1 w 2.9
g TYPE; BENTONITE PELLETS
- /—‘- 5.0 h XY
. - TOP OF FATER PACK - {
- ) FLTER PACK f
- - TYPE: G-ROK 4 QUARTZ SAND
I TOP OF SCREEN - 63 T3
'_ _:— . SCREEM
° —_:;- T A1 2 - WK TYPE: 36 STAMLESS. STESL
1. OPEMIGS: WOTH Q.00 NCH
-—1 - TYPEs WRE WRAPPED
-= - - BUTTOM OF SCREEN PSR 0.3
'_u_ . BOTTOM OF SUWP — 2.7 , 7930
e BOTTOM OF HOLE ~| oe J0rs
— ——e——— HOLE DlAs 7 - CH

GRA1[46, 12)0WTB.DGN



MONITORING WELL i o
NIAGARA FALLS STORAGE SITE Ow-84
X8 NO. SME COORDINATES
1450 EAST OF WASTE CONTAINMENT S8i18 E620
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASLREMENTS
I1/10/86 1/1/86 JP.SOLLO TOP OF STAINLESS STEEL RIiSER PIPE
DEPTH ELEY.
—/_ ELEV. - TOP OF SURFACE CASNG: 1.6 22r
—— ELEV. - TOP OF RISER CASHNG: A9 s
GENERALDED GEOLOGK LOG x 1 Jy~ ROMD SURFACE oo A
NN Ao A AN NS
Q.O-LO* SULTY CLAY \- QA1 2 11
DARK GRAY 1 xx
i * SURFACE CASING
LO-0.0” SLTY CLAY T r
BROWK RO T Y 5 YA
1 X L 58 1
O o TYPE: CARBON STEEL - SCH 40 PPE
l'l I'l
X 1
1 T e BOTTOM OF SURFACE CASNG 40 3.4
4 Ix
" i BACKFLL WATERAL
X X
Y b TYPE: CEMENT/BENTONTE GROUT
4
xl b 4
X X 1z
X 4
11 1t
I
mx X
10.0%-35.5% CLAY * x
BROWMSH GRAY,STKXY LT i I RISER CASNG
X I I ]
l!l lll Ol 2 - NCH
X T
1 ' TYPE: SCH 5 - 3% STAINLESS STEEL
1 x 112 WITH FLUSH JONTS
'lll lll
1 X
W I TOP OF SEAL
13 L B SEAL
A ARRULAR L.. 2.5 a9
——{ TYPE: BENTGNITE PELLETS
= 05 236.9
- . TOP OF FLTER PACK |
- ° FLTER PACK |
- - TYPE; 0-ROK *4 GUARTZ SAND
i TOP OF SCREEN - 2.7 847
b e SCREEM
I5.4°-42.0° GRAVELLY SANDY ST -1
DARK REDUISH BROWN A=l
ol Os 2 - (rCH TYPE, 36 STAWLESS STEEL
. OPENMGS: WDTH: 0.030 NCH
“—1 - TYPE: WRE WRAPPED
£2.0°-44.6's WEATHERED SHALE -1—1-
bl e B BOTTOM GF SCREEN o L 7144
'H‘ - - BOTTOM OF SuWP caq | m.o
= = BOTTOM GF HOLE o a5 ' 2128
] F———— e HOLE O 7 - NCH

GRA 1046, 1270WBA, DGN




PROECT WELL NO.
MON!TORING WELL NIAGARA FALLS STORAGE SITE 0w-88
X8 MO, SITE COORDINATES
1450t EAST OF WASTE CONTAINMENT 5822 E620
JBEGUN COMPLETED PREPARED BY REFERENCE POINT FOR WMEASUREMENTS
fi/1/86 1/1/86 J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV.
_/._— ELEY. - TOP OF SURFACE CASNG: 3. Lo
—— — ELEV. - TOP OF RISER CASMNG: N&.ST T
GENERALIZED GEOLOGK LOG 1 1 7~ CROND SURFACE o0 275
NNV 57 A A NI NN N
QOO SILTY CLAY 17 B! 11
DARK BROWN y &
. ; SURFACE CASING
lll Ill s 6 - oK
3z Iz
1 s TYPE! CARBOM STEEL - SCH 40 PPE
lll Ill
} X
o TI —-———  POTTOM OF SURFACE CASKG 4.0 q15
-84 CLAY rr 3T
MOTTLED WOOERATE BROWNSTIFF T0 FRM i 1 BACKFIL MATERBL
WOOERATELY PLASTC X 1
',' i TYFE: CEMENT/BENTONTE GROUT
I‘l h
X 1z
1 1
11 } 38
1 I
13 1x
b 4 T
L I RSER CASKG
13X 1 I8 § i
xlx l’l Dlds 2 - MCH
} 4 T .
lxl l,l TYPE: SCH 5 - 3% STANLESS STEEL
L33 X WITH FLUSK JONTS
!‘l‘ 'l'
I |
I TP OF SEAL
Iz 11X
. P ANNULAR SEAL \ 20 S5
° g | TYPE, BENTOMTE PELLETS
4. m.s
- - TOP OF FLTER PACK
- ° FLTER PACK
- - TYFE; G-ROK *4 QLARTZ SANQ
T - TOP OF SCREEN 5.5’ 322
- :" -, SCREEM
. '—_:— - DAt 2 - NCN TYPE: M6 STAINLESS STEEL
B a8 OPENINGS, WDTH: Q.00 WOH
-1 - TYPEs WRE WRAPPED
- — b -
S e 80TTON OF SCREEN — 105 3070
‘H - BOTTOM (F Sume Ly 305.6
- ~ BOTTOM OF HOLE - Xe4 3058
pu—— e HOLE (RAr 7 - QCH

GRA3 (46, 1210W88.0D6N




G w PROECT wELL MO
MON”DR]N ELL NIAGARA FALLS STCRAGE SITE Ow-94
08 N SITE COORDINATES
14501 EAST OF WASTE CONTAINNENT S0 ES20
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR WEASUREMENTS
11/8/86 1/8/8% J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV.
_/——- ELEV.- TOP OF SURFACE CASNG 513.08 s
ELEY. - TOP OF ASER CASNG: 3B.65 4"
g CROUND SURFACE
ANTANTEN < o 1.2
VNSNS NS AN
DARK GRAY TO BROWMORGANG /
SURFACE CASING
04 6 - INCH
TYPE; CARBON STEEL - SCR 40 PPE
J —elp——————  BOTTOM OF SURFACE CASNG T Y. 312
5.0-I5% SLTY QLAY BACKFLL WMATERIAL
MODERATE. BROWN
TYPE: CEMENT/BENTONTE GROUT
]
) 3 4
B.5-30% QLAY o o
PALE BROWN TC BROWMSH GRAY,STICKY, 1 2
SOFT TO FRM X 1 L ]
} 4 4
*r e ROSER CASING
X ¥ X1
lll lll DA 2 - cH
X . T
llx llx TYPEs SCH 5 - 3% STANLESS STEEL
o 18} WITH FLUSH JONTS
lll lll
b 4 3
X3 XX
X . TOP OF SEAL
O ANULAR SEAL L 24 2012
% TYPEs BENTONTE PELLETS
/-—- 6.0 6L2
- R TOP OF FLTER PACX
- ) FLTER PACK
- ° TYPEs O-ROK %4 QUARTZ SAND
[ o
1 - TOP OF SCREEN o 225 2186
. SCREE™
IO 40 GRAVELLY SANDY SILT |~ |
PALE BROWN,DEMSE q—1
T =1 - OlAt 2 - ICH TYPEs 36 STAIMLESS STEEL
-1- OPENINGS) WOTH: .00 INCH
o TYPE: WRE WRAPPED
=1 -
o e B 80TTOM OF SCREEN - Y 783
! . g 8OTTGM OF St 0.y 216.9
A0~ 44; WEATHERED SHALE -
SROWWAISSLE PRI B BOTTOM OF HOLE - e 164
e e HOLE (A 7 - SeCH
GRA1( 48, 1210WSA.DGN




MONITORING WELL i 5 s
NIAGARA FALLS STQRAGE SITE 0w-98
JaB NO. SITE COORDINATES
14501 EAST OF WASTE CONTAINMENT SI0B.S €620
{BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR WEASUREMENTS
11/10/86 1/10/86 J4.P.SOLLO TOP OF STAMNLESS STEEL RISER PIPE
DEPTH ELEV,
_/.__ ELEV. - TOP OF SURFACE CASING: 9.2 e
—— ELEV.- TOP OF RISER CASNG: 38.82 sz
GENERALZED GEOLOGK LOG : 1 y— CROD SIRFACE o -
NN NZ 2350 BN R ANANINTVINV SN o
0.0-LO’e SLTY CLAY - < b3 11 g
DARK GRAY,ORGANC 2y l’l
. . SURFACE CASING
X X 11
0“6 LAY t ' Ol 6 - NCH
DARK, REDDISH BROWNMOTTLED Fifud, s p
TRACE OF SLT o & TYPEs CARBON STEEL - SCH 40 FPE
lxl Ill
} 4
" 1O ~M————  BOTTOM OF SURFACE CASNG 4.0’ 3313
X 3 Iz
Rt RS BACKFLL VATTRAL
H } 4
b :" TYPE; CEMENT/BENTONTE GROUT
LR
X 4
LEN Iz
¢ b 4
Y t 3B
1 X
12 Iz
b} I
o I RSER CASNG
LI 13 i
llz l'l Oy 2 - MCH
4 X
1 1 TYPE) SCH 5 - 3% STANLESS STERL
tx Ix WTH FLUSA JONTS
llx I.X
H 1
1E N —_— TP oF sEa
Tz 113
AMNULAR SEAL \ o 13
TIPE: BENTONITE PELLETS
/_.. 6.0 ws
. TOP OF FLTER PACX
- ) FLTER PACK
FEN SANDY SEAMS FROM 6.2'~72 .
- TYPE: 0RO *4 QUARTZ SAND
e L TCP OF SCREEN ry 82 303
=1 SCREEN:
= A1 2 - INCK TYPE: 36 STAINLESS STEEL
—. CPENIGS: WDTH: 0.0 NCH
-—1 - TYPEs WRE WRAPPED
=1 -
P - BOTTOM OF SCREEN — 12 104
H - g BOTTOM O SLMP - 46 3027
= = 80TTOM OF HOLE ol v 1027
— e HOLE DlAr 7 - mNCH

GRA (46, 1210W98.DGN




MON,TOR NG E L NIAGARA FALLS STORAGE SITE 0w-i0A
J8 Nl SITE COOROINATES
14501 EAST OF WASTE CONTAINMENT Si3 E6lg
HEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
li76/86 1/7/86 J.P.SOLLO TGP OF STAINLESS STEEL RISER PIPE
OEPTH ELEV,
—/— ELEY. - TOP OF SURFACE CASING: 320.08 '*56'
’__._ ELEY. - TOP (F RISER CASWG: 320.01 s
GENERALIZED GEOLOGK LOG 1 X . - GROUMD SIRFACE . os
NI AN o AN S
Aor-2.5 FiLL - 1 1 1x
1
bt x SURFACE CASING
() 17,
2554 SLTY CLAY lxl lll VP
. i [ ]
5482 SLTY SAND A O TYPE: CARBON STEEL - SCH 40 PPE
VERY FIE GRANED P L
2 x X
I 1
6-0'-0.8" CLAY ¥ 2 i ] R — Al 4.0 345
WODERATE, BROWNDENSE LA 80TTM OF SURFACE CasdG
0.8-2L2' CRAVELLY SANDY ST s T BACKFLL VATORUAL
MGOERATE SROWNMOIST P 1
b *r TYPE: CEMENT/BENTONITE GROUT
T
xl
X I Iz
I } 4
12 b 38 1
1 I
3 X X1
4 b 4
A i RISER CASAG
X 2 X3
x!x lll DAs 2 - NCH
I X
1 1 TYPE: SCH 5 - 35 STADMLESS STEEL
¥ x rz WITH FLUSH JONTS
lxl !I!
1 b §
XX I
1 1 TGP OF SEAL
11 1z
5 ULAR SEAL \— 255¢ 293.0
- TYPEs GENTONTE PELLETS
s 23870
- . . - TOP OF FLTER PACX J
- o FLTER PACK
Z.2-25.04 SLTY GRAVELLY SAND - ' TYPEs G-ROK *4 OLARTZ SANQ
25.0°-27.5"1 GRAVELLY SLTY S&ND - -
21.5-30.0h CLAY ~ -
BROWMSH GRAY,PLASTC . .
1 - TOP OF SCREEN — 135 285.0
30.0-32.0 QUAYEY ST -
PALE BROWN B ey SCREER:
32.0°40.0" SANDY SLT |-
! - =1 - OAr 2 - INCH TYPE: M6 STAINLESS STEEL
I OPENINGS: W TH, G0 NCH
40.0°~40.3"1 WEATHERED SHALE =
AEDDISH BROFN 1 TYPE: WRE WRAPPED
-— BATTOM OF SCREEN — 385 250.0
N - BOTTOM OF M - 3y 8.6
=S BOTTOM OF HOLE - o 27132
— et HOLE Dlas T - NOH

GRAS (46, 1210W1 0A.DGN




MONITORING WELL e : " owr
MAGARA FALLS STORAGE SITE OW-108
8 o STE COOROWATES
1450 ¥ EAST OF WASTE CONTAINMENT SI2i4 E620
BEGUN COMPLETED PREPARED 8Y REFERENCE PONT FOR MEASUREMENTS
1/1/86 1/1/86 J.PSOLLO TOP OF STAINLESS STEEL RISER PIPE
OEPTH ELEV.
_/-— ELEV. - TOP OF SURFACE CASINGs 32048 488
——— ELEY.- TOP OF RISER CASMG 120.0 L5y
GEMERALUED GEOLOCE L0G 1 : 7~ RROK0 SUFAG o .
AN NN Z s s R 7 Y RN LY
Qur-25% FLL v ok Y
oA SURFACE CASING
2584 SLTY CLAY .. l’l lll Qs § - peH
z X Ty
R s TYPE: CARGOM STEEL - SCH 40 PPE
I 1 l'l
X
* e T IO~  POTTOM OF SURFACE CASG 40 246
) g% § 1
e b BACGLL WATERIAL
25601 SLTY SAND 3 3
) 38 1 b B
s I TYPE: CEMENT/BENTONTE GROUT
1 89 x
4 b 4
Iz & | 8 3
H 4
T 2 11
X 1
X3 P §
H 4
80 -LOWCLAY R RSER CASIG
OARX YOLLOWISH BROWN T X X3
xxx 1‘1 Dta 2 - mCH
1 X
xlx x‘l TYPEs SN 5 - 3% STANLESS STEEL
X X L3 WTH FLUSH JONTS
Ill l‘l
X 2
L0*-2L0'1 GRAVELLY CLAYEY SLT 3 1 11
PALE BROWN s & TP O SEA
A ANNULAR SEAL \ 2o 106.6
TYPE, BENTONTTE PELLETS
5.0 3086
. . TOP OF FLTER PACK
- - FLTER PACK
- ) TYPE: O-ROK *A QUARTZ SAND
e B TOP OF SCREEN — 1Y a3
200°-28.0% SLTY GRAVELLY SAND B SCREE M
QWASH RED =
e - DA 2 - INCH TYPE 36 STAMLESS STEEL
|-
-1 GPENINGS: WDTH QLOK NCH
ol poon TYPE: WRE WRAPPED
=1".
7 B0TTON OF SCREEN 216 29.0
'H - BOTTOM OF Sup z9.0° 289.6
28.0°-23.0° CLAY .
oRAY - e BOTTOM OF HOLE 2900 2856
— et HOLE Dls T - NCH

GRA3([46, 1210W! 08, 06N




PROECT WELL RO
MONITORING WELL NIAGARA FALLS STORAGE SITE Oon-fia
J8 NO. SE COORDINATES
14501 EAST OF WASTE CONTAINMENT S49 E624
BEGN CONPLETED PREPARED BY REFERENCE PONT FOR NEASUREMENTS
i/5/886 /5786 JP.SOLLO TOP OF STAIMLESS STEEL RISER PIPE
OEPTH ELEY.
_/— ELEY.~ TOP OF SURFACE CASNG: M8.54 Lo
7z
__ ELEY, - TOP OF RISER CASNG: 33,06 H4S
e GEDLDG\: o lx x!x é B < < < < Y ,—amuo SR .0 318
NY AN NI A ot - CO%T] NN N AN N,
0L7-2.5% CLAYEY SLT iz 113 s
DARK. BROVILORGANG AR o
. . ?’ o SURFACE CASG
x X 13
2.5-L0' LAY ,l' 'll g Oida 6 - MCH
PALE BROWNMOST R i g"( TYPE, CARBON STERL. - SCH 40 PPE
1 4
lll l!l %’
ol s D e—————  BOTTGM OF SURFAGE CASNG 400 336
31X 11
x| i BACKFLL WATERWL
X X
LO‘<46.0 CRAVELLY CLAYEY SLT x 1 11
WOGERATE. BROWNFNE-GRAKED,NET S TYPEs CEMENT/BENTONTE GROUT
l!l l!l
b b ¢
X2 12
 §
PER I
x b
!l! lll RSER CASIG
LR XX .
b 4
6.07-27.91 CLAY -lx P xr- Oids 7 ~ meH
BROWNSH CRAY,STIOKY,PLASTIC T x TYPEs <4 § - 3% STANLESS STEEL
lxl l‘l WITH FLUSH JONTS
ll! I'X
1 1
*r ' TOP OF SEAL
= & ANUILAR SEAL 1 20 2966
§ TYPE, BENTOMTE PELLETS
- F 23.0 294.6
i . TOP QF FLTER PACK
- ) FLTER PACK
- - TYPE: C~ROK %4 CUARTZ SAND
[ e TOP OF SCREEN - 52 2924
- '5 T. SCREEM
i DlA: 2 - K TYPE: %6 STAMLESS STEDL
27.9-36.0%1 CRAVELLY CLAYEY SRT — . OPENNGS( WDTH 0.000 NCH
REDOISH BROWN.DENSE =" TYPE, weE
S — . SUTTON OF SCREEN — e 355 22)
I6.0-31.20 WEATHERED SHALE - T.
H - [t BOTTCM OF SIaP - %Y 2807
Sl BOTTOM OF HOLE 372 280.4
. | S U——T, T TV QR

GRA1[48,12)0Wi | A.DGN




e HOLE DlAr 7 -~ INCH

PROVECT WELL NO.
MONITORING WELL MAGARA FALLS STORAGE SITE OW-IB
X8 SITE Teooromates
14501 EAST OF WASTE CONTAINMENT Sl4l4  E624
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR WEASUREMENTS
1l/5/86 1/5/86 J.P.SOLLO TOP OF STANLESS STEEL RISER PIPE
0EPTH B.EY.
-/_ ELEV. - TOF OF SURFACE CASMNG §9.65 “2.05°
7
(_— ELEV. - TOP 0F RISER CASNG: 39.09 AT
GENERALZED GELOCK (0G 1 1 é — CROND SURFACE o -
NI e - g YRV NN
Q0r-2.51 CLAYEY SLT Y7 114 T
DARX BROWN ' ) T _Q N
AT SURFACE CASING
o ‘*. Ok & - mecH
25465 CLAY DN &
PALE LoasE Ol x‘x TYPE: CARBON STEEL - SCH 40 PPE
' 1 Y
X L I 4 ;r
l:l ]/ BOTTGM OF SURFACE CASHNG o 33.6
' I 113
A L BACKLL WATERAL
X 1
o “ TYPE: CEMENT/BENTONTE GROUT
X X
l!l lll
I
1 X b 8
z ) 4
X x| X
1 : 4
' 1 RSER CASMG
XX ) I 4
lll lll Ok 2 - NoH
.:. x1 TYPE: SCH 5 - 36 STANLESS STEEL
T X x.x WITH FLUSH JONTS
lll !!l
1 1
1 1 T0P OF SEAL
e L ANULAR SEAL \ U o e
g b——t TYPE: SENTONITE PELLETS
/-—- 55 12
N . TCP OF FLTER PACK ‘
- ) FLTER PACK
650 GRAVELLY SANDY ST - i TYPEs G-ROK *4 QUART2 SAND
WODERATE BROWN,DEMSE - A
T - TOP OF SCREEM — 15 Fo:
= -
e, DA 2 - INCH TYPE: 36 STANLESS STeR
-1T_1- OPENINGS: WDTH: Q.00 NTH
-1 - TYPE: WRE WRAPPED
e H0TTON OF SCREEN o 2.5 3054
B0/ 46.0% CLAY i .
BROWMSH CRAY,FIRN TO CENSE
- - BOTTOM OF SuP - 0.7 307
2T . e BOTTOM &F HOLE - 6 30.6

GRA31(46, 1210W!1B.DGN




MONITORING WELL il e
NIAGARA FALLS STORAGE SITE ow-IZA
JOB NO. SITE COORDINATES
14504 EAST OF WASTE CONTAINMENT S8 E62!
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
1/3/86 1/4/86 J.P.SOLLO TOP OF STAMNLESS STEEL RISER PIPE
DEPTH ELEV.
f ELEY. - TOP OF SURFACE CASNG: 120.75 a5’
— — ELEV.- TOP OF RISER CASNG: 320.@2 e
CENERALTED GEOLOGK LOG ' ' g~ R0 SURFACE oo =25
2 1 B
NLVONENVAR & Y G NN NS
Q.0*-5.01 CLAYEY SLT SIZF T/
WOST,SOME GRAVELS A &5
QA r SURFACE CASING
. p Oy 6 - tNCW
T T X
'y 1 TYPE: CARBON STEEL - SCH 40 PPE
’l lxl
1 } 4
1 TI ~-————  BOTTQM CF SURFACE CASNG Lr xs.2
X X Ix
S I BAGGLL VATEUL
} 14 ) ¢
S.0°-2.04 LAY 12X 11
GRAYISH REDMOIST ‘1‘ TYPEs CEMENT/BENTONTE GROUT
H
X I LR}
1
1 X 9 1
1 1
XX Tr
RO-2.T) SANDY CLAY L &
STCEYMET . : RSER CASIG
Xz 11z
RN AN Ol 2 - swcy
X 4
@.7-29.0% CLAY e 1 TYPE: S s - .
BROWNISH GRAY,SOFT TO FIRM.MOOERATEL Y ' 1 8 - 3% STAMLESS STEEL
TO HGHLY PLASTIC 1 11 WTH FLUSH JOWTS
4 1
1 X It
1
't o TOP OF SEAL
X I 11
ARRULAR SEAL \... s 299.4
TYPE: BENTOMTE PELLETS
~ 220 296.9
. TOP CF FLTER PACX _
- ) FLTER PACK
- - TYPE: O-ROK *4 QUARTZ SAND
T e TOP OF SCREEN —— 55 2833
T SCREEN
29.0-TL5 GRAVELLY SLT -1
YERY DENSEWELL CONSOLDATED.GRAVE.S 1=t
N A SLT RATRIX a1 - DAL 2 - INCH TYPE) M6 STAIMLESS STZEL
- 1. OPENINGS: WDTH O.0I0 WCH
315%25.0° SLTY SaK0 = TYFEs ¥RE wRaPPED
DARX REDDSH BROWNFIE .
St ey 80TTON OF SCREEN - o 5 2830
360-38. T NEATHERED SHALE ]
- - o BOTTON CF St — ¥ 28.6
*Z . 80TTOM &F HOLE - 383 2806
— b————1oE D 7 - e

GRAI(46,1210W[2A.DGN




MONITORING WELL i " onr
NIAGARA FALLS STORAGE SITE Ow-128
J08 NO. SIE COGROINATES
14501 SOUTH OF WASTE CONTAINMENT SI6i2  E6I7
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
[174/8% 1/4/86 J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
GEPTH ELEY.
_/— BLEV. - TOP OF SURFACE CASING: §9.45 <345/
f—— — ELEV, - TOP OF RISER CASNG: 39.09 +2.49
CENERALZED GEOLOGC LOG x 1 y~ CROLO SIRFACE oo w64
NI 6005 AT NN N NS
Q.01 CLAYEY ST 17y 114 Sy
} 4 1
BROENMOGT RS N
. . SIRFACE CASING
B8 QLAY e ' Qe 6 - #CH
PALE BROWNMOTTLED,FRM TO STIFF X oy
AL LED e o TYPE: CARBON STEEL - SCH 40 PPE
lxl l,l
I 3
T x 1L ~————  BOTTOM OF SURFACE CASWG o 338
L1 11
A (R S BAGGIL VATERAL
1 X
o 1r TYFE: CEMENT/BENTCNTE GROUT
lll l'
I X T1
X I
11 113
1 b §
11 | 9 4
b 4 I
I I RGIR CASIC
L Ir
l'l lll Didg 2 - e
X
llx I TYPE: SCH S - 3% STARLESS STEEL
x 1 11 WTH FLUSH JONTS
l'l !ll -
1 H
. b 0P OF SEaL
' xE ANDLAR SEAL 1
A * 32 3¢
TYPE) BENTONTE PELLETS
/-— LR I .2
. TOP OF FLTER PACX
- ) FU.TER PACK
- ° TYPE) O-RGX 94 QUARTZ SAND
e TP OF SCREEN -~ 53 Tas
= SCREEM
8.8'-2.2t CLAY al—1.
LIGHT BROWNSH GRAY,NET,SOFT Tl - DIA: 2 - INCH TYPE: 36 STAIRLESS STZERL
- OPENINGS: WDTH: 0.0 MNCH
-—1 ° TYPE: WRE WRAPPED
ol e BOTTON OF SCREEN — .8 b7 X
'u - - 20T OF Suae - 22 2044
~EnEEL S Y BOTTOM OF HOLE - o2 3044
—— P————— HOLE DI T - INCH

GRA1(46,12]0Wi128.DGN




MONITORING WELL s o
MAGARA FALLS STORAGE SITE Ow-134
JOB NO. SITE COTROINATES
14501 SOUTH OF WASTE CONTAINMENT Siga.s E095
BECUN COMPLETED PREPARED 8Y REFERENCE POINT FOR MEASUREMENTS
10/31/86 10/31/86 J.P.SOLLO TOP OF STANLESS STEEL RISER PIPE
OEPTH ELEV.
—/—mv.-roworuwuasmm LS’
r—— ELEV. - TOP OF RISER CASHG( 3ZL54 54
GENERALZED CEQLOCE LOG . g~ GROIO SIRFACE o 2eo
NYAINIANIAN e A OS] NN NI NN,
Q0-1.0 LAY \- Q1 Y »
STEF BROWN 7R t
2T 1x SURFACE CASING
3.0-154 SLT/CLAYEY SLT x 1 —
1 Tz
. o TYPE: CARBON STEEL - SO 40 PWE
lll lll
H } 4
o 12 ~—————  BOTTOM OF SURFACE CASES AC 380
11X I
I BACKFLL A TERIAL
1SS cLay b H
BROTN WITH SOMEC. CRAVELS S 5 TYPEs CEMENT/BENTONTE GROUT
'll X
R.0°-28.9% CLAY l,x I
SOFT,GRAY,STCLY As &
T
X X Ix
1 T
M B ASER CASIG
ix 2 XY
x.x 1 x Olds 2 - NOH
H 3
111 xxl TYPEs SOH 5 - 36 STANLESS STERL
[ 3 1 [ WITH FLUSH JONTS
!xl !‘!
1 4
Ill lxl TR OF
A ROULR SEA 1
1 25.8° 2942
TYPE: GENTONITE PELLETS
e~ e 2926
78,9300 ST . - TGP OF FLTER PACX '
DEMSENTH SOME GRAVELS - TR A
- - TYPE: O~ROK *4 QUARTZ SAND
‘_;—_T'.f TOP OF SCREEN — 234 2906
30073404 SLTY SAND -t~ 3Ty
FBE TO WEDUM GRAWED,SONE GRAVELS ) Sl
Ppreit DiAs 2 - NCH TYPE: 26 STAMLESS STERL
oo CAYEY GRAYELLY SLT —~. OPENNGS: FDTH 0.0K NCH
-4Q.% Y - {— 1 .
REDOISH BROYN,VERY OEWSE — TYPER WHE WNUPPED
- : e
S e HOTTON OF SCREEN T U 2803
0.5~ TALE ~ T
WGHLY WEATWERED
'H . r— BOTTOM OF AP - ar 2788
- . SOTTOM OF HQLE - 7109
-4 e WOCE OlAs 7 - INCH

GRA1(48,12)0W] 3A.DGN




MONITORING WELL e
NIAGARA FALLS STORAGE SITE Oow-138
J08 MO, SITE COORDINATES
14504 SOUTH OF WASTE CONTAINMENT SI8%0  EQ90
BEGLN COWPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
173/86 1l/3/86 JP.SOLLO TOP OF STANLESS STEEL RISER PPE
DEPTH £LEY.
_/—— ELEY. - TOP OF SURFACE CASNG I2.55 95’
%
’—— ELEV.- TOP OF RISER CASNG I2.09 ey
GENERALZED CEQLOGX LOG 1 X g £~ RARO SIRFACE o I8
NN - . NI,
0.0°-30% CLAY 17 117 Ty
STFF BROWN ; x : ,.
pi B LR 4 @ SURFACE CASiNG
lll |l| ‘4 Qe 6 - pecH
1 1 3 1 %
| WY | TP cmeon s - sot <0 ere
L.0~75% SLT/CLAYEY SLT x x é
m lll le %' .
AR D wt—————  BOTIOM OF SURFACE CASNG .0 355
1 1 ) 8 §
rlx ll! BACKFLL WATERIAL
I
*E v TYPE: CEMENT/BENTONTE GRaLIT
l.l ll
z X P o §
} 4 4
XX I I 1
1 1
X X 11
X } 4
l'l x'x R ST
X 3 X
lll l'l Olds 2 - mew
R ::x TYPEs SCH S - & STAMLESS STEEL
1z Iz WITH FLUSH JONTS
lll l'!
1 1
ot xr [ TP s
173z 11
. AMULAR SEAL 1 3.8 IS8
TYPE: BENTONTE PELLETS
8.0 3.6
) . TOP OF FLTER PAXX F
- ) FLTER PACK
- - TYPE) Q-ROK *4 QUARTZ SAND
1.5°-10,3's CLAY N TGP OF SCREEN —d 72 I
BROWRDERSE —
B R SOEEN
0.3-0.9% SLT/SAND S nall
FNE GRANED {—=1.
= - Dlks 2 - iCH TYPE: 36 STANLESS STEEL
0.9-2.0% CLAY — . OPENNGS: ¥DTH 0.0 NCH
PALE BROWK.SOFT =1 TYPEs Wt wRAPPED
RO°-2.7" SAKD ol o
LOOSE 1= -
%ﬁfﬂm : — . " e 80TTOM OF SCREEN — 2.2/ 3074
’H . BOTTOM OF SuP - 0s 308.3
=R S BOTTOM OF HaLE — - o 3085
— P HOLE D T - NCR

GRA4(46,1210W138.DGN




MONITORING WELL i S
NIAGARA FALLS STORAGE SITE ON-14A
J08 MO SITE COORDINATES
{4501 WEST OF LUTTS RCAD _ SBi4  WiS2
BEGUN CONPLETED PREPARED BY REFERGNCE PONT FOR WMEASUREWENTS
10/21/86 i0/28/86 J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
GEPTH ELEV.
—/_—- ELEV. - TOP OF SURFACE CASSG: SAR2 aznr
— ELEY. - TOP OF RISER CASMG 320,52 sz
GENERALZED CEDLOGY LOS x 3 y—~ CROUND SURFACL o w80
AN N S~ SR ANTONVINT AN SN
QO-2.0'CLAY 7 N e,
OARX BAROMN . 'l .‘l
. . SURFACE CASING
;..O;Yl&’h LAY .x l.l ks 6 - (NCH
b § L2
3,650 CLAY A A TYPE: CARBON STEEL - SCH 40 PPE
MOTTLED GRAY AND PWK t x
t T T
4 1
?;:“54"9” 1 13 - BOTTON OF SURFACE CASHNG Ay ¥4
3 X ‘IR ¢
54-62' CLAY xxr xxx BACKFLL MATERIAL
SLTY.MOTTLED GRAY AND BROWN 1 x
) I § 1z
2T SO X 3 TYPEs CEMENT/BENTCNTE GRQUT
SLTY 1, X
z X i 3 ]
7.0°-9.2"; SAND oy r
FIE TO COARSE GRANED . 8
PER X
22°- 115 QLY x 1
BROWN 70 GRAY,0CCASIONAL SLT AND g o RGER CASNG
SMD LAYERS GR BLEBS.HIGHLY PLASTE b 1 11
&ND CENSE A Ca Dl 2 - WOI
11 @
lxx xlx TYPEs SCH § - 3% STAMLESS STEEL
z x 13 WITH FLUSK JONTS
!'l !ll
H ¥
PR TP OF SEAL
e Lt ’ ANNULAR SEAL \
7%.0° 2910
TYPE: GENTOMTE PELIETS
i /-.! 8.0 2910
- . TOP OF FLTER PAX
- - FLIER PACK
- - TYPE: O-ROK *4 GUARTZ SAND
- »
g e TeP OF SCREEN - 3B 285.9
R SCREEN
37,5415 SLTY SAND Lrelel fomcz -wex TYPE: %6 STAMLESS STERL
PALE BROWN.DENSEMOST - OPENINGS: WOTH Q.00 NCH
544,71 GRAVELLY SAND = TIPEL $E ¥RaPPED
DARX REDOISH BROINDENSEFRE TO bl e
MEDEN ORANED -
AT e 20TT . z
40740 SHALL . . UTTOM OF SCREEN —an 434 56
WEATHERED FSSLEMODERATELY WARD i .
N - pe- SOTTOM OF S qes Z142
LIRPLLI S BOTTOM OF WOLE - s 7742
— e HOLE Oy 7 - IWCH

GRAI[46, (210W1 44, DGN




NG wE PROECT WELL NC.
MON”ORI LL NIAGARA FALLS STORAGE SITE Gw-~i48
208 NO. s COORDINATES
14501 WEST OF LUTTS ROAD SB09  Wwis3
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
10/28/86 10/28/86 J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEV.
——/—— ELEY. - TOP OF SURFACE CASMNGs 320.T2 W
—— — ELEV. ~ TOP OF RSER CASMG 320.73 <7y
CENERALZED GEOLOCE L6 x - CROUD SIRFACE o 220
GG NN,
X1 .y
ST
ar SURFACE CASNG
;.?’1-13-6’1 CLAY I‘I Ot 6 - (NCH
¥z
£ TYPEs CARBON STEEL - SCH 40 PPE
3.5-5.04 CLAY 1
MOTTLED CRAY AKD PR T
P - BTN OF SURFAE CASKG -] 40 IS5
11z
N BACKFLL VA TERIAL
b
x TYPE: CEMENT/BEXTONTE CROUT
4
b I8 §
1
Iz
z b
1 2 X
4 } 4
't Bz RSER CASMG
iR Ir
A < Ode 2 - BicH
1| @1
1 1 TYPEy SCH S - 36 STAMLESS STESL
1Y 11 WTH FLUSH JONTS
T I lll -
R  §
B ' -‘/——————— TOP OF SEAL
T 3 31
iz-sm Sy AMNULAR SEAL \..1 5o 3.0
TYPEs BEXTONTE PELLETS
5.4-62% (LAY * 68° 322
SLTY - {
- . TOP CF FLTER PACK !
§2-7.04 SM0 o TER PACK
- - TYPE: 0-ROK *4 QUARTZ SAND
7,0°-%u2's SAND - >
FIE TO COAASE GRAMED -
2-6L2 QAY _- -
BROEN TO GRAY 1 - TGP OF SCREEN 8.5 s
'_ . SCREEN
Horal Jom 2 - wew TYPE: 36 STANLESS STEEL
OPENINGS: WDTH: QLOK0 NCH '
TYPE: WIRE aRAPPED
BOTTOM OF SCREEX ;.J .5 2255
BOTTOM OF Sawe - 1Y 1044
BOTTOM F WALE - s 1019
—— Pt HOLE Ol 7 - NCH

GRAIT4S, 1210W] 48.D6N




G w PRA.ECT wELL ML
MONITORING WELL MAGARA FALLS STORAGE SITE ow-i5
X8 No. STE COCROINATES
1450t WEST OF LUTTS ROAD SI039 W3
BEQUN CONPLETED PREPARED BT REFERENCE PONT FOR MEASUREMENTS
10/8/86 10/24/86 DJMDDLETON TOP OF STANLESS STEEL RISER PIPE
EPTH ELEV.
__/__ FLEV.- TOP OF SURFACE CASINGs 320.52 “£17
7 .
r—---— ELEY. - T0P OF RISER CASNG: 32030 58
7
r y— GROLKD SURFACE
xx f 2NNV 0. 5.8
' .- NS INS NS AN
ix / -
7D SIRFACE CASIG
Xz é y
T 'l' ;’/ -
' ,‘, TYPE: CARBCN STEEL - SOH 40 PPE
N
YELL 0¥-BROWN f x 1 2 ag—————  BOTTOM OF SURFACE CASWG 40 a8
X X 3 §
9340, CLAY e e BACKFILL MATERAL
GRAY-BROWN b 1
e :&' TYPEs CEMENT/BEKTONTE GROUT
0.0-45" SN ", .
TaM ] 33
1 b1
X1 ) I 1
1 1
LY-330 QLAY X X Tz
GRAY-8ROSN A &
x 3 RYER CASMG
2 Xr
l‘l 1lx OM 2 - scH
} 4 ‘ I
i 1K TYPE:s SCH § - 26 STANLESS STEEL
!'l lll WTH FLUSH JONTS
!l! lll
1 1
W xr TOP OF SEAL
bR § 8 1 =
g % ANLAR SEAL \7 pa¥. 2850
39./43.5'1 SAND AND GRAVEL TYPE: BENTONITE PELLETS
BACWN TQ RED-BRCWN |
- /-J‘ %0 28
.- R TOP OF FLTER PAIX ‘ !
° FLTER PACK
- ) TYPEs O-ROK 4 QUARTZ SAND
13,5446 S4MQ - >
BROWNSTAE TO MEDTM -
O e R TOP OF SCREEM o 320 18
4= -
Sl
'__—:—V- DAy 2 - INCH TYPE: %6 STANLESS STERL
. L____-*_ OPENBIGS) WOTH: Q.00 NCH
L85 SHALE =1 TIPE: WRE WRAPFED
) o Ly
- = BOTTOM OF SCREEN - g 42
- et 80TTOM OF Siae —  5Y 2118
LA S\ BOTTOM OF HOLE -s 77
— e HOLE DAy T - NCH

GRA3(46, 1210W15A.DGN




ONITORING WELL o " o
M NIAGARA FALLS STORAGE SITE ow-138
Ja3 No, SITE COORDINATES
14501 WEST OF LUTTS ROAD SI034  wis2
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR WEASUREMENTS
10/24/86 10/24/86 D.MIODLETON TOP OF STAMNLESS STEEL RISER PPE
DEPTH ELEV.
—/— ELEV. - TOP OF SURFACE CASNG: 32068 <258
—— ELEV.- TOP OF RISER CASHG: 32002 +2.07
GENGRALDED GEOLOGE LOG 1 1 - CROD SLRFACE o v
NSNS -t Py NYNITNTNINT )
Q.O-6.¥s CLAY V17 X1 ”
DARK. SROWN 7 AN
A . SURFACE CASING
X 11z
b3 I oAz § - INCH
z 2 13
Y o TYPE) CARBON STEEL - SOH 40 PPE
’l‘ lll
1 2 !
6353 sap 1y II -  GOTTOM OF SURFACE CASING w0 I
2 X 11
x.x x!x BACKFUL MATERAL
T 1
't * e TYPE: CEMENT/BENTONTTE GROUT
T X x
9.3-10.0% LAY xlx l,l
QRAY-BROWN S s
3 4
I X L
X } 4
. 5 RSER CASNG
2 X b8
l'l lll A 2 - O
B S0 .:. .:x TIPEs SCH § - 36 STANLESS STEEL
32 1z WTH FLLISH JONTS
l’l lll
1
b p TP OF SEAL
L v / ANULAR SEAL \__ o a
L5420 QA g TYPEs BENTONTE PELLETS
GRAY-BRONK
- /—. 5.7 m.
- - TOP OF FLTER PACX
- ° FLTER PACK
- ° TYPE: O-ROK *¢ CUARTZ Sa0
B vmeen TOP OF SCREEN —-— ST m.a
=i SCREEN
il Ot 2 - (NG TYPE: 36 STANESS STEEL
I gy OPENINGS: WDTHe 0.0 NCH
- - TYPEs WRE WRAPPED '
- : - - BATTON OF SCREEN — KT 3Q7A
'u - [ 90TTON (F S — 2.0 6.1
== el SOTTON OF MOLE —— 2.0 306.i
— [ WO E (s 7 - MCH

GRA:[ 48,1

2]0Wi58.DGN




MONITORING WELL e s
NIAGARA FALLS STORAGE SITE Ow-168
8 a0 SITE COORMINATES
14504 WEST OF CONTAINNENT SN W53
BEGUN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
10/22/86 10/22/86 D.MDDLETON TOP OF STAINLESS STEEL RISER PPE
OEPTH ELEY,
_/_azv.-wvwsmruzasmm -L9s
r_ — ELEY. - TQP OF RSER CASNG 320.08 “L46°
CENERALTZED GEDLOGEC LOG b 3 2~ RAMO SIRFACE oo -
N2 ZNZOVEN AT SOOI
Q0" CLAY 11 11 I
SROWN x !
rr 11 SURFACE CASING
Ix Tz
; * DA & - TNCH
¢ ” Y X 11
aﬁm e O TYPE: CARBON STEEL - SCH 40 PPE
1 2
W55 SLY 1 T r
PRTSH BRom 1A I —.-———  poTTau OF URFACE CAstG "0 248
LI xz
S5sanciar S RS BACGLL MATERAL
= 1 X I
EROwN " Lt TYPE: CEMENT/BENTONTE GROUT
ll' 4
XX T
9.4“L0; SAND RS o1
CRAYISH REDFOE TO COARSE f A
X I Ix
4 2
s I LR RGER CASRG
X X TIx
Jll xlx OAs 2 - pecH
L0032 CLAY o 11 TYPE: SCH § - 3% STANLESS STEEL
BROWNISH GRAY.SLTY i o WITH FLUSH JONTS
ill l"!
I b ¢
S B TOP OF SEAL
X 312
A ARNULAR SEAC 1 w0 a6
TYPE) GENTONITE PELLETS
/_ 5.5 m
. ‘_—\— TOP OF FLIER PACK
- N FLTIR PACK
- " TYPE: O-ROX *4 QUARTZ SAND
I e R TOP OF SCREEN — &9 m?
--. SCREER !
- DAc 2 - tCH TYPE: 36 STANLESS STERL
- OPENINGS: WDTH: 0.000 NCH
- h TYPEs WRE WRAPPED
e S0TTOM OF SCREEN — L9’ 306.7
° . SOTTOM OF SiAP — L2 305.4
L BOTTOM OF HOLE —_— 2 305.4
— P OUE DA T - picH

GRA3(46,1210W168.0GN




MONITORING WELL e e
NIAGARA FALLS STORAGE SITE OW-iTA
J08 N0, ST COORGIMATES
14501 WEST OF LUTTS ROAD Sl46 WIS
Jeecun CONPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
10/10/86 10/16/86 AATKINSCN TOP OF STAINLESS STEEL RISER PIPE
DEPTH ELEY.
_/-__ ELEY. - TOP OF SURFACE CASNG: 220.85 28
’— — ELEY.- TOP OF RSER CASNG 320 +er
GENERALIZED CEOLOCT LOG x 1 -~ CROUD SLRFACE oo v
NI et G T NN NN
Q-89 SLTY CLAY - X ll l'l % b
R SURFACE CASDR
DB owe - men
X 1
n R TYPE: CARSOM STEEL - SCH 40 PPE
5.8-644 AT X 1
b § X 3
1 H
X X 1 1 K Z4.8
SALO SLTY SAD K ' ~-—————  BOTTOM OF SURFACE CASMNG iy
M N BACKFLL WATERGL
1 3
b e TYPE: CEMENT /BENTOMTE GROUT
'l’ X
L. 7 LAY lxl I,l
Iz X I
1 T
Ix 1z
H ]
e I RGER CASIE
2.7-0.5% GRAVELLY SANDY SLT 11 12
l,l xlx Olde 2 - NCH
P 4 X
3 11 TYPEs SCH 5 - 3§ STANLESS STEEL
555 SLT/SANG/GRAVEL 1 r WITH FLUSH JONTS
¥ X I
1 1
S B TP OF SEAL
112 xr
B.5'-12.0% CLAY X AMMULAR SEAL | ns 294.3
TYPEs SENTONITE PELLETS
/.. 249 2938
- R ~\“ TOP OF FLTER PAK
- ) FLTER PALK
- - TYPE: O-ROK *4 CUARTZ SAMD
g e TOP OF SCREEN —a= 30 1886
32.0-37.0% SLTY,VERY FINE SAND - —:— .. SCREDS
" % . DA 2 - INcH TYPE: 26 STAIMLESS STEEL
I7.—40L' CLAYEY SLT . CPENINGS: WDTH: 0.050 N
—1 - TYPE: WRE WRAPPED
A0 —42.5' FED SHALE = -
e e BOTTCN OF SCREEN — 404 183
o bt BOTTOM OF Sune 4240 7i6.7
2l - BOTTOM OF HOLE 25 276.2
— pe——————— HOLE Dtas 7 - NCH

GRA1(48, 1210W1 TA.DGN




PROJECT WELL N
‘ MON”ORING WELL NIAGARA FALLS STORAGE SITE ow-(78
Jog HO. SITE COORDIKATES
14501 WEST OF LUTTS ROAD S22 W54
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
10/16/86 10/16/86 AATKINSON TOP OF STANLESS STEEL RISER FIPE
CEPTH ELEY.
—/— ELEV. - TOP OF SURFACE CASING 32079 +2.08
—_ ELEV.- TOP OF RISER CASNG: 320,29 +oy
GENERALDED GEDLOGT 106 P e, £~ RO SIRFACE oo 387
NN NI - . 2 NN N NN
0.0°-5.9° SLTY CLAY O} ! 1r Z R
2.
oAl NS SURFACE CASING
< A 7 A TH R
1 11
5 ox TYPE: CARBOW STEEL - SO 40 PPE
ll l,l
1
x:x x'x ~m—————  BOTTOM OF SURFACE CASNG LR J4.8
1 X 31
!,l I,l BACKFYL MATERIAL
H 4 ) 4
' 1t TYPEs CEMENT/BENTONTE GROUT
’!‘ 1
138 4 } b
X 1
11z 1z
I 1
X X 11X
4 4
x’x xlx TSR AT
X1 11
lll l'l Ote 2 - o
x:x l:x TYPE: SO4 'S - 5% STAMLESS STERL
5.9'-6.4 SLT 3 x 11 WTH FLUSH JONTS
ll! l’l!
A0 SRTY SAND b 1
1t xr TOP OF SEAL
113 11 !
: ANMULAR SEAL 1 o .
a : TYPE: SENTONITE PELLETS
- /—— 6.0 Mak]
N - TOP OF FLTER PACK
- ) FLTER PACK
- - TYPE: G~RTK 94 OUARTZ SAND
L2740 CLAY I TOP OF SCREEM — 0S5 082
- '_:‘ -, SCReEM
2.7 -03.5% GRAVELLY SANDY SLT o Bl
Ao il DA 2 - IRCH TYPE: 38 STamESS STERL
TL5'-M.54 SAND/SLT/GRAVEL MXTURE —. OPENNGS: WDTH: 0LG10 NCH
- - TYPE: WRE WRAPPED
W10 LAY ol ey
] ] S0TTOM OF SCREEN . Y 3012
N - 0TTOM CF S - 6.3 Joa
== . BOTTOM OF MALE —- 02
— ——eee HOLE Dl 7 -~ OH

GRA:[46,1230W178.DGN




rop——e HOLE Ol 7 - MOCH

MONITORING WELL s : i
NIAGARA FALLS STORAGE SITE OW-18A
208 NO. SITE COCRONATES
14501 WEST OF LUTTS ROAD SI6IY  wis4q
|aEcuN COMPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
10/29/86 10/30/86 J.P.SOLLO TOP OF STAMNLESS STEEL RISER PIPE
DEPTH ELEV.
—/——ﬂ.zv.-rowwslwuusm.ms - w9y
r_—- ELEV. - TOP OF RISER CASWG: 2109 R g
GENERALOED GEOLOGKG LOG 3 s - ROWD SURFACE orr -
NN I INIAN ST NN,
O.0’-L5’ CLAYEY SH.T ll 11 27
X
LR I A SURFACE CASING
L5'-&6" CLAY 1 1y
PALE BROWN,SUGHTLY WOTTLED * AN B & - cH
A o TYPE: CARBON STEEL - SCH 40 PPE
b 3 1 N
fx
lll /
1 T - BOTTOM OF SURFACE CASNG 4w 5.6
Iz 1z
6.5°-9.5" SAND e 1 BACKFLL MATERIAL
MODERATE BROWN.OEMSEFING TO MEDILM 1 1
RAMED L B TYPE: CEMENT/BENTONTE GRauT
lll I
P o § X 1
} 4 4
LR} 1x
1 1
X X xx
95554 SLTY SMwD t *
FINE ORANEDMOIST,SOME GRAVELS r 4 RSER CASNG
1 48 § X
xlx lll Qs 2 - NCH
x L 4
lll l,! TYPE SCH 5 - 36 STANLESS STEEL
X X1 WTH FLUSH JOINTS
Ill lll
5.5'-33.0" CLAY 1 x
PALE BROWN TO GRAY xxx xlx _[_____ ——
1 38 4 11 L1
AR SeA —\-— 30.a F4.3-R
TYPE: BENTONTE PELLETS
/-—- oo 2316
. - TOP OF FLTER PACK )
33.0°-38.6' SAND . -
DENSEFWE GRANEDLAEDDSH BROWN REED FLTER Pact
- - TYFE, 0-ROK %4 CUARTZ SAND
- S o —— — T 283.3
i SCREDM
I8.547.0 SANDY SLT -l =
MODERATE EROWN.SOME COARSE SAND -1—|-
= - DUkt 2 - INCH TYPE: 26 STAMLESS STERL
- QPENBGS, WOTH: 0.000 MCH
-—1 - TYPEs WRE WRAPPED
T 80TTOM OF SCREEN ﬁ.l 460 2738
7.0°47.9 WEATHERED SHALE ~ "
'H - j— BOTTOM OF SLMP — 47.4 2722
e BOTTOM CF HOLE — 3 me

GRA1[46,1210W(8A.DGN




Al \ PROJECT . weLL MO
MONITORING WELL NIAGARA FALLS STORAGE SITE 0w-88
X8 NO. i STE COOROMNATES
14501 WEST OF LUTTS ROAD Sield w155
BEGUN - | cowPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
10/30/86 10/30/86 J.P.SOLLO TOP OF STAINLESS STEEL RISER PIPE
EPTH ELEV.
—-/——El.nnmwsmmzasm.mn T
- ELEV. - TOP OF RSEW CASMG: I20.T6 56
GENERALIZED GEXX OGK LOG 1 r— 1 . £~ RSO SURFATE oo 392
s m}\y/gﬁ/‘ NN AN L8 :x: :x: Boid NN .
Ouf " - -:'d
3 3
AR SURFACE CASING
l‘l lll PR—
b 4 T
LS'-aS" CLAY Y s TYPE: CARBON STEEL - SCH 40 PPE
} b §
X 1 X
:* l:’ —~————  OTTOM OF SURFACE CASNG 4 349
11 XX
l'l lll BACKFLL MATERAL
3 4
" 1 TYPEs CEMENT/RENTONTE GROUT
2 I
1 X
X X 1x
lxl X!l
s
lll lll m C‘Sm
T X } 4§
Ill x'x M 2 ~ mOH
| va TYPE: SCH S - M6 STANCESS STEEL
l’l lll WTH FLUSK JONTS
"lli ll!
s ':’ TP OF SEAL
1
65-9.5" SAMD L * ! AMMRAR SEAL L.. Fry 0.4
MODERATE, BROSKDESESAE 70 MEDM g -
CGRAMED TYPE: BENTONMITE PELLETS
N /‘- 1y L4
.- - TOP OF FLTER PACX
- ° FLTER PACK
- i TYPE: O-ROK *4 QUARTZ SAND
9.5CB.5' SLTY SakD RERA
FINE-CRAIMEDMOG T, SOME CRAYELS g s R TOP OF SCREEN - 02 308.0
- E“ . SCREENS
Ry
.--t-' s 2 - scH TYPE, M8 STAMESS STEEL
) - OPENNGS. WOTH, 000 BCH
?&WEM :E_- TYFEs WRE WRAPPED
-F g . BOTTOM OF SCREEN — £ 3040
'H . BOTTON OF SUAP — 6.5 3026
LI S BOTTOM OF HOLE o so 3026
——t ot X E (lhe 7 - NCH

GRAV(48, 1210w188.0GN




	001_29vol36

	Text1: 200-1e
	Text2: NFSS_01.06_0347_a


