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Special Note

This report is one of a series of engineering and environmental reports
planned for the U.S. Department of Energy's properties at the Niagara
Falls Storage Site in Lewiston, New York. The report describes the con-
struction of the containment cutoff walls, dikes and cap for the storage
areas at the site. It is not intended to be a definitive statement of

the engineering methods and designs required to obtain desired performance
features for any permanent waste disposé] at the site. Such requirements,
if developed, will be reported separate]y.
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The information contained in this report details the results of the
remedial construction measures being performed at the Niagara Falls
Storage Site (NFSS). The storage site, which is located in the Town

of Lewiston, Niagara County, New York, is presently used for the storage
of Tow-level radioactive wastes. The radioactive wastes resulted from
the processing of uranium ores (pitchblende) during the early development
of the atomic bomb. Additional low-level wastes, which were generated at
other locations, were also deposited at NFSS for several years following
World War II.

The site was originél]y controlled by the Manhattan Engineer District
with sstequent responsibility transferred to the U.S. Atomic Energy
Commission, the U.S. Energy Research and Development Administration, and
the U.S. Department of Energy (DOE).

Niagara Falls Storage Site is one of numerous DOE-owned radioactively
contaminated surplus facilities grouped under the DOE's Surplus Facili-
ties Management Program (SFMP). Lead responsibility for administering
the program resides with the DOE Richland Operations Office (Richland,
WA), while specific responsibility for detailed planning and execution
of remedial actions at NFSS is assighed to the DOE Oak Ridge Operations
Office (Oak Ridge, TN).

The interim remedial construction activities at NFSS were started in 1982
with completion in 1986. At the conclusion of these interim activities,
all radioactively contaminated materials will be consolidated within the
diked containment area in the southwest corner of NFSS. The details of
‘major construction activities conducted at the site are contained in the
five attached reports.



II GEOTECHNICAL POST-CONSTRUCTION REPORTS



VOLUME 1
R-10 WASTE PILE DIKE CONSTRUCTION
JULY-OCTOBER, 1982



1.0
2.0
3.0
4.0
5.0
6.0

7.0

8.0
9.0
10.0

TABLE OF CONTENTS

INTRODUCTION

BACKGROUND

PREVIOUS SUBSURFACE INFORMATION
SITE AND SUBSURFACE CONDITIONS

R-10 WASTE PILE STABILIZATION DESIGN FEATURES

TRENCH EXCAVATION

6.1 East Dike Area

6.2 North Dike Area

6.3 West Dike Area

6.4 Southwest Dike Area

6.5 Summary of Excavation Quantities
BACKFILLING

7.1 Source of Materials

7.2 Compaction Equipment and Procedures
7.3 Quality Control

ON-SITE SAMPLE COLLECTION FOR K4 ANALYSIS
SUMMARY OF RESULTS AND CONCLUSIONS

REFERENCES

PAGE

1-1
1-2

1-3
1-4
1-4
1-6
1-7
1-7

1-9
1-9
1-9
1-9
1-11
1-12
1-12
1-14



1-1

1-1
1-2
1-3
1-4
1-5
1-6
1-7
1-8

1-A
1-B
1-C
1-D

TABLES

Typical Fill Material Index Characteristics

FIGURES

Site Location Map

Site Plan

Boring Location Plan - R-10 Area

Typical Subsurface Profile and Dike Detail

Plan of Dike

As-Built Profiles in the R-10 Dike Foundation Area
As-Built Cross Section at West Dike

Plasticity Chart

APPENDICES

Logs of Borings - A-19, A-20, A-21, and A-22

Field Density Tests

Results of Laboratory Tests

Soil and Water Sampling Procedures and Data Sheets for Samples for Kd

Analysis

1-111



1.0 INTRODUCTION

Volume 1 of the Post-Construction Report contains the results of the initial
remedial construction activities associated with the stabilization of the R-10
waste pile. A general site location map and site plan are shown in Figures
1-1 and 1-2, respectively. Specifically covered and documented in this volume
is the construction of a 1700-foot-long perimeter dike and cutoff wall
surrounding the R-10 waste pile. This includes the excavation and backfilling
activities, logging of the cutoff trench excavation wall, quality control
testing for backfill placement, and soil and water sampling for the uranium

and radium distribution coefficient measurements.

The work described in this volume was conducted during the period July through

October, 1982.

Participants and their involvement with the stabilization of the R-10 area are

summarized below:

Department of Energy: Owner

Bechtel: Project Manager Contractor: Subsurface investigation; dike
embankment and cutoff wall design; dike foundation inspection; and

management of construction operations.

Armand Cerrone, Inc.: Construction of the cutoff wall and dike

including excavation and backfilling.
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Empire Soils Investigations, Inc.: On-site soil testing of fill

material, and laboratory testing.

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

for all site personnel.

2.0 BACKGROUND

The initially planned remedial engineering measures for the R-10 waste pile
consisted of constructing a low perimeter dike around the area. The original
plan called for founding the dike on the surficial brown clay unit at
elevation 317.1 However, geologic mapping of the brown clay subgrade for the
dike in June and July, 1982, indicated the presence of sand deposits within
the brown clay. These sand deposits were confirmed by a further investigation
that included geophysical methods and a lTimited subsurface exploration program

(see Section 3).

In order to assure that the sand deposits in the brown clay unit would not
provide a pathway for the migration of contaminated groundbwater from under
the R-10 water pile, the original design of the perimeter dike was modified to
include a compacted Tow permeability clay cutoff wall beneath the entire dike.
The cutoff wall, which was keyed into the underlying gray clay unit, would

then provide a complete cutoff for the R-10 waste pile.

1A11 elevations shown are in feet above Mean Sea Level (MSL).
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3.0 PREVIOUS SUBSURFACE INFORMATION

Two previous geological reports were utilized in preparing this report. The
first report, which was prepared by Acres American Incorporated, Buffalo, New
York, presents the evaluation of the geology and hydrology of the NFSS
(Reference 1). The seéond report, which was prepared by Bechtel (Reference
2), presents the results of the subsurface jnvestigation that included
geologic mapping, geophysical surveys and a drilling program conducted around

the R-10 waste pile during the period June through August, 1982.

4.0 SITE AND SUBSURFACE CONDITIONS

Prior to placement of the residues and spoils, the topography at the R-10
waste pile site was essentially flat, ranging from elevation 317 on the north
and east sides, to elevation 320 along Lutts Road at the west side. The
residues and spoils are currently piled to about elevation 330 at the south

end of the site as shown in Figure 1-3,

A description of subsurface conditions in the R-10 waste pile area is
presented 1n References 1 and 2. In general, the overburden soils consist of
the five units shown in Figure 1-4: surficial soils and fill, underlain by
brown clay, gray clay, brown sand and gravels, and red silt. The red silt
unit is underlain by the red shales and siltstones of the Queenston Formation.
The gray clay, which is about 20 feet thick in the vicinity of the R-10 area
is the most homogeneous unit on the site and provides a natural blanket that
acts as a ground water barrier. However, due to erosion of the surface of the

gray clay layer, the top of the gray clay unit is not uniform in elevation.
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5.0 R-10 WASTE PILE STABILIZATION DESIGN FEATURES

The cutoff wall excavation extends a minimum of 1 to 2 feet into the gray
clay. The minimum width at the bottom of the cutoff wall is 12 feet. The
depth of the cutoff wall varies as the top of the gray clay varies, ranging
from about elevation 295 to elevation 309 feet. In general, the cutoff wall
is not centered on the dike centerline; its location varies according to the
subsurface conditions. Typical cross sections of the dike are shown on Figure

1-4.,

The dike and cutoff wall consists of three main segments: the east dike, the
north dike and the west dike (see Figure 1-5). The Building 411 is located on
the south side of the R-10 waste pile. The dike and cutoff wall abuts this
building on both its east and west sides. Embankment slopes for the dike are
2 horizontal to 1 vertical, with slope protection consisting of 4 inches of

crushed stone.

A1l the contaminated material handled during the 1982 construction was placed
within the perimeter dikes. In addition, a polymeric Tiner material (EPDM)
was installed over the R-10 wastes following construction operétions in the
Fall of 1982 to reduce erosion potential and radioactive emissions and prevent

rainfall from entering the material.

6.0 TRENCH EXCAVATION

Prior to the start of excavation for the cutoff wall, all areas were surveyed
for radioactive contamination by Eberiine, Inc. A1l contaminated areas were

overexcavated; the material was disposed of on the R-10 waste pile; and the
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overexcavated areas were resurveyed. This procedure was repeated until the
radiological survey indicated compliance with criteria for allowable soil

contamination.

Excavation for the cutoff trench was performed using Caterpillar Model 225 and
245 excavators. These machines have maximum digging depths of 10 and 17 feet,
with 3/4 and 4 cubic yard buckets, respectively. Slopes were cut to
approximately 1 horizontal to 1 vertical with vertical benches, each bench
being less than 5 feet in height. A typical cross section of the excavation
is shown on Figure 1-4. In several locations within the brown clay unit
fissures and cracks had developed after the excavation had been open for
extended periods. Potentially unstable slopes in brown clay were further
flattened to ensure safety. Slopes were inspected for cracks at the beginning
of each day and after each rainstorm. Some shallow sloughing of the brown
clay into the trench did occur occasionally during or immediately after heavy

rainfall.

In genera],'the bottom of the trench was excavated at least 1 to 2 feet into
the gray clay. In some locations, where sand and silt lenses or thicker sands
and hixed sand and gravel deposits were encountered in the transitional zone
from brown clay to gray clay, the excavation was carried deeper. Ground water
seeped from these granular deposits at rates up to 20 gpm. In most cases, the
volume of flow reduced substantially after the excavation had been open 3 to 5
hours, and usually stopped after 2 to 5 days, indicating that these permeable
deposits did not form a continuous aquifer across the site. Rather, they

probably represented a series of isolated lenses. The bottom of the cutoff
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trench was dewatered periodically by sump pumps. Water was pumped into the
on-site retention ponds located on the east side of the Central Drainage

Ditch.

The excavated uncontaminated materials from the trench were stockpiled on-site
on the north side of the R-10 waste pile, with sand and gravel portions
stockpiled separately from the clay portions. Only brown clay, with up to a
trace of sand and gravel, was accepted as suitable material for reuse as

backfill for the cutoff wall and dike embankments.

A log of the soil conditions of the sides of the cutoff trench excavation was
prepared by a Bechtel geotechnical engineer. Subsurface conditions found
during the dike excavation are described in the following paragraphs; as-built
profiles are presented in Figure 1-6. It should be noted that, at certain
locations, the transitional zone from the brown clay to the underlying gray
clay was not clearly distinguishable. This explains any variation in the
elevation of the top of the gray clay between the information interpreted from

the boring logs and the as-built profiles.

6.1 EAST DIKE AREA

Borings in the east dike area (Reference 2) revealed isolated deposits of
principally very fine to fine sand and silty sands in the upper brown clay
unit. The excavation started oﬁ August 16, 1982, and was completed on
September 1, 1982. Figure 1-6, Profile B-B', presents the as-built subsurface
information for the east dike area. Of note, was a 7-foot-thick deposit of
sand and gravel with cobbles encountered in the excavation at coordinate S
11+459. This deposit was not continuous. The top of the gray clay in the east
dike area was encountered in the excavation between elevations 296 and 306.
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6.2 NORTH DIKE AREA

Borings in the north dike area (Reference 2) indicated deposits of sand and
mixed sand and gravel in the brown clay unit between coordinates E 2+20 and E
4+20 along the north dike centerline. These deposits are believed to be
isolated from each other. Excavation started on September 14, 1982, and was
completed on October 4, 1982. Figure 1-6, Profile C-C', presents the as-built
subsurface information for the north dike area. During excavation, a
15-foot-thick sand and gravel layer overlying the gray clay was encountered
between coordinates E 3+60 and E 3+90. The rate of ground water flowing into
the excavation reached as high as 20 gpm, but essentially stopped after 5
days. These sand and gravel deposits were not considered continuous. The top
of the gray clay in the north dike area was encountered during the excavation

between elevations 300 and 309.

6.3 WEST DIKE AREA

Borings in the west dike area (Reference 2) indicated extensive deposits of
predominately silty sands and gravels in the brown clay. Excavation started
on September 4, 1982, and was completed on September 26, 1982. A thick sand
and gravel deposit was found in the excavation between coordinates S 10+35 and
S 10+70. This deposit was excavated over 20 feet in depth, down to elevation
290, without gray c1ay being encountered on the outside wall of the trench.
The gray clay was visible in the north, south and east sides (inside wall) of
the excavation after removing the sand and gravel (see Figure 1-7). The
excavation was discontinued at that depth to avoid any possibility of
puncturing through the gray clay unit in the bottom of the excavation. Three
additional borings (Boriﬁgs A-19, A-20, and A-21) were then drilled in this

area to determine the extent of the sand and gravel deposit. Logs of these



borings are presented in Appendix 1-A. The gray clay was encountered at
elevation 306 in all three borings, with no sand and gravel deposit; found
beTow that elevation. Based on the field observations and the additional
subsurface investigation, it was concluded that the sand and gravel deposits
between coordinates S 10+35 and S 10+70 was not continuous. Further, with the
sand not being continuous, and the fact that the gray clay was present on the
inside wall of the excavation, it is believed an effective cutoff was
maintained by the cutoff wall. The compacted clay cutoff wall, which was
started at elevation 290 in this area, extends a minimum of 12 feet (see
Figures 1-6 and 1-7) below the top of gray clay unit on the inside wall of the

excavation.

Figure 1-6, the as-built Profile A-A' along the west dike area, indicates the
sand and gravel deposits extending from ground surface to the gray clay. The

gray clay was generally encountered between e]evations'304 and 309.

6.4 SOUTHWEST DIKE AREA

No borings were drilled in the southwest dike area that abuts the west side of
Building 411. Excavation in this area started on August 31, 1982, and was
completed on September 3, 1982. Profile D-D' (Figure 1-6) presents the
subsurface conditions found during the excavation. A thick Tayer of hard |
clayey silt with gravel and cobbles overlying the gray clay unit was
encountered between coordinates E 2+00 and E 1+00. The excavation of the
30-foot section adjacent to Building 411 was discontinued at elevation 308
feet before encountering the gray clay, since a deeper excavation might have
endangered the 411 building foundation at elevation 312 feet. The subsurface
of the gray clay in the southwest dike area slopes gently westward from
elevation 300 at E 1+90 to elevation 305 at E 0+50.

1-8



6.5 SUMMARY OF EXCAVATION QUANTITIES

The excavation for the cutoff wall was started on August 16, 1982, and was
completed on October 4, 1982. A total of about 23,900 cubic yards was
excavated. The average elevation of the base of the excavation was 301 feet,
with an average bottom width of 13 feet. The average excavation rate was

approximately 600 cubic yards per day.

7.0 BACKFILLING

7.1 SOURCE OF MATERIALS

Three sources of clayey material were used for constructing the cutoff wall
and the dike embankments. These sources consisted of the uncontaminated brown
clay from the excavatijon for the dike and cutoff wall, brown clay from an
on-site borrow pit south of NFSS parking lot, and off-site borrow material

from the Lake Road borrow pit (see Figure 1-1).

Typical fill material properties and compaction characteristics are shown in
Table 1-1. ,The technical specification requirement for the fill material was
a clay material with a minimum of 50 percent passing the No. 200 sieve. The
compaction criteria for the fill material was 90 and 95 percent of maximum
Modified Proctor density (ASTM D-1557) for the cutoff wall and dike

embankments, respectively.

7.2 COMPACTION EQUIPMENT AND PROCEDURES

The fil11 placement operation utilized the following equipment:

o Excavators - Two Caterpillar Model 225's and one Caterpillar Model 245
o Dozers - Two Caterpillar Model D-7's and on Caterpillar Model D-5
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o Compactors - Two Ingersoll-Rand Model SPF56 pad-foot rollers and one

Tampo smooth-drum roller

Prior to placement of backfill, the bottom and the outside face of the cutoff
wall excavation was surveyed for radioactive contamination by Eberline, Inc.
In situ soil samples were obtained for radiological testing at 20-foot
intervals horizontally and 5-foot intervals vertically. On-site laboratory
tests on these soil samples indicated that levels of radium-226 contamination
were below DOE's maximum permissible concentration of 5 pCi/g. Backfilling

was then aliowed to proceed on the uncontaminated subgrade.

The first 1ift of fill was placed in a 2 to 3-foot-thick layer to avoid
causing pumping of the soft gray clay subgrade. After the initial 1ift was
stabilized, additional fill was placed in 8-inch loose 1ifts and compacted
with, on the average, four passes of the Ingersoll-Rand pad-foot roller in
uniform layers parallel to the axis of the embankment. The fill surface was
sealed with the Tampo smooth steel drum roller at the end of each day. At the
beginning of each day, the fill surface was scarified by a bulldozer prior to

placement of subsequent fill.

The rate of placement of backfill for the cutoff wall was relatively slow in
the beginning because of access limitations. The rate averaged 400 cubic
yards per day. As the fill was placed to a higher elevation, and a
correspondingly wider area became available for the operation of construction
equipment, progress improved and reached an average placement rate of 700

cubic yards per day.
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7.3 QUALITY CONTROL

Field density tests were performed for every 200 cubic yards of fill placed to
ensure that the backfill met technical specification requirements. The field
density tests conformed to ASTM D 1556 and were conducted by a technician from
Empire Soils Investigations, Inc. Available data for 94 field density tests

are presented in Appendix 1-B.

The compaction criteria for cutoff wall backfill was a minimum of 90 percent
of maximum dry density in accordance with ASTM D 1557. Actual degree of
compaction, measured by the field density testing, averaged nearly 94 percent.
Similarly, the dike embankment, with a compaction criteria of at least 95
percent maximum dry density (ASTM D 1557), averaged a relative compaction of
nearly 97 percent. 1In addition, Atterberg Limit tests were performed on a
routine basis on the fill material to determine the soil classification. The
results of the Atterberg Limit tests are shown on Figure 1-8 and in Appendix
1-C. As can be seen from Figure 1-8 the fill material is classified as a CL
(Tow-plasticity clay) in accordaﬁce with the Unified Soil Classification

System.

The moisture content of the fill materials obtained from the dike excavation
was generally 2 to 7 percent higher than the optimum moisture content based on
the compaction tests. Some difficulty was experienced trying to reduce the
moisture content of the clayey material to enable the required degree of
compaction to be obtained. Disking and aerating the wet fill was required and
this caused some delay in the backfill operation. Several advantages of
placement of the clayey fill on the wet side of optimum moisture is a lower

resulting permeability and greater abi]ity to deform without cracking. The
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off-site borrow material from the Lake Road source was found to be within 2
percent of the optimum moisture content. However, due to limited
availability, this material comprised only about one-third of the total fill

placed.

8.0 ON-SITE SAMPLE COLLECTION OF K, ANALYSIS

During excavation and backfilling for the cutoff wall, uncontaminated soil and
water samples were obtained at selected locations for the determination of the
uranium and radium distribution coefficients (Kd). Three soil samples were
collected from the gray clay subgrade, and three additional samples were
obtained from cutoff wall backfill material after compaction. A 4-gallon
sample was collected from ground water seeping from a sand and gravel deposit
at coordinates E 1+90 S 7+50, elevation 309. Locations of the soil samples
and the water sample are shown on Figure 1-6. The samples were tested for
radiation by Eberline, Inc. Results indicated that the levels of radium-226
contamination were below DOE's maximum permissible concentration 5 pCi/g for
soil and 30 pCi/1 for water. The soil and water samples were then sent to Oak
Ridge Natiopa] Laboratory, Oak Ridge, Tennessee, for the uranium and radium
distribution coefficient measurements. Details of the sampling procedures and

data sheets prepared for each sample are presented in Appendix 1-D.

9.0 SUMMARY OF RESULTS AND CONCLUSIONS

1. At all locations along the R-10 waste pile dike the cutoff wall
extends a minimum of 18-inches below the top of the gray clay unit.

The only exception is the southwest section adjacent to Building 411.
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Sand and gravel deposits exist within the brown clay unit. Almost all

deposits were dry and are believed to be isolated.

The compaction of the cutoff wall and dike fill material either met or

exceeded the required percent of Modified Proctor density.
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TABLE 1-1 - TYPICAL FILL MATERIAL

INDEX CHARACTERISTICS

MATERIAL ON-SITE EXCAVATED ON-SITE BORROW OFF-SITE BORROW
SOURCES MATERIAL MATERIAL MATERIAL
VISUAL RED-BROWN BROWN SILTY YELLOW-BROWN
DESCRIPTION SILTY CLAY CLAY SILTY CLAY
UsCs CL CL CL
SIEVE SIZE % FINER % FINER % FINER
2" 100 100 --
3/4" 99.2 97.7 100
No. 4 97.0 94.3 99.5
No. 10 93.8 90.6 98.9
No. 40 89.6 85.9 98.2
No. 200 80.1 78.5 97.5
Liquid Limit 32 37 41
Plasticity Index 12 20 16
Maximum Dry Density
ASTM D 1557 128.6 pcf 124.2 pcf 116.4 pcf
Optimum Water Content 11.0% 12.2% 16.9%
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25 Tan-gray and
» Red-brown cloyey SAND and ol / s \ Topof 1 "GRAVEL wrcobbles, ——
305— o) o s SILT w/gravel GRAVEL — ~ S~ gray CLAY . bovldare s _— 305
‘an sandy o —

Red-brown clayey SIiLT Y Gray CLAY — 7|e

Gray SAND

Tan sandy SILT

SILT, w/gravel Ton sandy \_~
300— \\\,/“\—SLLT——/’\@/ AVAE —5
— 300
Bottom of cut-off wall / Gray CLAY
295— PROFILE B-B'(LOOKING EAST) ond SILT 005
E 5400 4400 3400 2400 I+ 00 0400
3.20— ground surface . — 320
A-BH / A-lIH
o A-22 AI3H LEGEND
315 — :21 15 Tan-rust silty SAND oy sty SAND ko - A-2 Boring No. — 35
65 Brown silty CLAY Tan sandy SILT & 12 wigravel 7 Bl from dord
Is silty SAND 36 penetration test
- 7 Red-b cl Brown silty CLAY _
310 v " IUwr/o:rr;velaye I 2 §——Groundwater level 310
= Red - brown clayey SAND t.gray silt \O’- o -
305— 15 w/gravel and cobbles -~ N\ SAND Gray CLAY — 305
-~ g Sgrgglesatuken f?r K':.I m:glﬁurements:
— - Brown clay backfi
PROFILE C-C'(LOOKING SOUTH) Scd N il - e
300— — ~Tray CLAY Bottom of cut-off wall aeizss, T = — — e — 300
ofcut-off wa ) _(Bottom of excovation at EI.295.0') : [
Y -
3|15 — E O+OO 1400 /ground surface 24-00 %Wgs‘di wall of + — 3|5 ! * 0 j
9. 41} RS
DIKE CENTERLINE ———__,|
’ -t
Brown-gray silty CL\;Yf .A s 1_
310 — tr. gravel, cobbles, boulders Brown-gray SAND —3i0 B g KEY PLAN 5
Brown silty CLAY, 5 S’
Tan sandySILT froce grave s . VERT, e
----f (S lo+00 =
05— o / \Q (/\ —305 aich B HORIZ, e s
o = - e S Al E SCALE-FT.
lola-21 -
300— —300 B ! A-20 } il
. --f |812400  Llai7 |
295 — gray silty CLAY —205 Esx;gll_ugngo o A AS-BU T’ JOB 1450I
A2 -BUIL
PROFILE D-D' (LOOKING NORTH) | BI»A' ] PROFILES IN R-10 DIKE
\ FOUNDATION AREA FIGURE -1-6
BLOG. 1T
ko'




ELEVATION- FT.

Q@ Lutts Road

EAST ‘ WEST
A9 !
N
320— . - . —_—
Limit of excavation ground surface Limit of excavation Asphalt
R0 N mmmfmmm e e e p U
Spait Brown silty CLAY
IS~ NS e e e - —
- Brown-gray;  [cU{
J/ - sitty CLAY (411
" Brown 4
310 — .: Gray silty SAND & GRAVEL, r. cobbles Clayey SAND |5,4/SG _
|
: 2
Brown-gray |61
— Bi - iity CLAY -
305 sitty CLAY sty N
134
300~ 44 -
Gray silty CLAY
5 7 (med.-high plasticity)
" cL
. T 6 4
Gray silty CLAY —
295~ (med-non plstcity GO ) o)
?
Limit of excavation / ]] 5+
290 — = a4 —_
o SEE FIGURE 1-6 FOR LEGEND
Red-brown SAND sp
with gravel .
280 — ) RdML
R oun NIAGARA FALLS BECHTEL
WEST DIKE COORDINATE S 10+60 clayey SILT STORAGE SITE
JOB 1450l
270 — AS-BUILT CROSS-SECTION
AT WEST DIKE FIGURE 1-7




100

7
/d' /
90 7 .
L 4 .
Approximate Upper Limit for Soi]s-\v/ /
80 /r‘
//
, 7 /]
0
s L/
4 /
'V
Z
60 ~ 7
% 7 »
o b 4 g
2 7/
= 50 7 V-
b /
: “IcH |
n.:a 40 7// /
7 v
7
vl /
30 /,
rd
Vel ”
. ° .
20 >~ S
g MH
Yy, o® ®° OR
10 1/ ¢ O H
pd
A — vz M..L
‘ » oL
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Liquid Limit
NIAGARA TAILS
.. STORAGE SITE BECHTEL
Results of plasticity tests PLASTICITY CHART
f lay backfill used for P : : ; JOB 1
or clay For Classification of Fine-grained Soils B 14501

cutoff wall and dike.

PLASTICITY CHART

FIGURE 1-8




APPENDIX 1-A

Logs of Borings - A-19, A-20, A-21, and A-22



PROIECT 1068 MO, SHELT NO. KQL; NO .,
BORING LOG FUSRAP - NFSS 14501 1°7 2 A-19
sITE COORDINATES ANGLE FROM HORIZ. H!ANING.‘- I
R-10 Waste Pile S 10+60 E 0+03 90° ---
BEGUN COMPLETED [DRILLER CRILL MAKE AND MODEL woLE sizx [overeuroeENn(FT.}|nocKk {FT) TOTALDEPTH
. . {INCHES) (FT.)
9/20/82 19/20/82 Earth Dimensions Mobile B-34 - 6 42.7 None 42.7
CONK RECOVERY [FT /%] CORE WOXES|samrLas |Et. TBP(g;')CASING GrOUND EL.{FT.J|pEPTH/EL, GROUND WATER (FT.} DEPTH/EL. TOP OF ROCK (FT.)
--- --- 17 --- 319.9 7.5/312.4 N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLK: DIA./LENGTH LOGGED8Y !
140#/30" None L. T. Chung
velz g; v PENETRATION z
D)-: r.= i 8% % 3: BLOWS N gg " NOTES ON:
:2 w § ‘% ::z ;: < | ELEVATION 0 gg d DESCRIPTION AND CLASSIFICATION ::::: :i::::
o fpfeaEY of 3 M s : (FT £ Uk |3 CHARACTER OF
I o ([<212Y] F ; :u 0] ° e\ k ] AL DRILLING, ETC.
<z ["WolWulc Iw? & 21 \* 33
LXS Q 4 3y - ~ {e o]
S s 319.9 |0
] Augered to 4.5' through asphalt and Drilled with
E fill. hollow-stem augers.,
_{
.
315.4 1
Ss }2.001.3] 41 14 20 5 S‘G'_CL 1| Brown and gray sitty CLAY, trace
21 i gravel. Grades to red-brown sandy
E I clay with gravel.
SS |2.0]1.3[ 44 7 12 3249 312.4 A = 2 g
] H Brown c]aygy SAND with gravel. Grades
ss12.001.61 34 15 18 10 : 3 tgaSQ?wn silty fine SAND, trace of
16 10.9] s ‘
$S 12.0]1.0] -9 8 4 |N\e 1 s
5 4
307.4 - =
ss |2.0]1.5 6 1 3 i Brown-gray silty CLAY, trace gravel,
3 ] 5 plastic.
ss 2.001.7] 4 |1 | 2 15.9
2 ] 6
- M 16.5'-18.5': Brown gray fine sandy
SS f2.0[1.51 13 7 5 8 2 ] 7 SILT, with lens of clayey SILT.
301.4 -
ss tz.0l1.5 4 1 ] —CL Gray silty CLAY, trace of gravel, soft,
3 20_6 8] medium to high plasticity.
ss f2.011.3) 7 0 3 4'6 1 19
SS [2.0(1.7 6 1 2 4 ] 0
4 4
5.8 [
Ss [2.0]1.8] 6 1 2 44 1 m
4 ||
-
SS 12.0(1.4 5 0 2 3 4 u I
ss |2.0]2.0| 4 1 2 3 1
2 30.9
SS 12.0(2.0 3 Wiz 3 3 i %
287.4 - =
35.0
28 = SPLIT SPOON; ST = SHELBY TUBK; SITE HOLE NO.
D = DENNISON; P « PITCHER; O = OTHER R_"{O Naste P.i]e A_-lg

GPD -13234 Rev. 2/82 (Form 10070- 1)



“Temeieey T T *""]To; no. jsneer no. HOLE NO.
BOR NG LOG l FUSRAP - NFSS | 14501 2072 A-19
e M —— SN A 1V AP A
re HE T PENETRATION z
L = 48
41 N b |35y S Waews,
u e PSS 3 w2 ‘z’; b !LE(‘F':TMN I QE s DESCRIPTION AND CLASEIFICATION WATER RETURN,
iog ﬁ“( FFSEE » ) I ? E - i CHARACTER OF
%a _xgm €|z [gw d o [a\% w Lo |a DRILLING, ETcC.
¢z JJu|c jy¥ @ Z o ° 133
"< Lo Tu - Nole o
S - T 35.0 -
— 284, -|3P=5] :
ss [2.0]1.8] 10 113 [\8 Jsc [\ Sray silty CLAY Iam
] Red-brown SAND with gravel, wet.
$s {2.0{0.8 | REF. | 47 floosy -- 40.67 . )
] Similar; grades to clayey SAND with
. 4 ravel, wet.
AUGHRED|TO B2.2° ] I
SS 12.0[0.5 [ REF. N160/6™ <[ -- ML_117| Red-brown clayey SILT with gravel,
] laminated greenish-gray silt at
4 bottom.
45'0: Boring completed @ 42.7'.
B Boring grouted with bentonite cement
E to ground surface.
]
4
SS = SPLIT SPOON: ST = SHELBY TUBE; siTe o HOLE No-.
D = DENNISON; P = PITCHER; O = OTHER R-10 Waste Pile A-19

GPD - 13234 - A Rev. 2/82 (Form 10070 - 2)



BORING LOG

PROJECT 108 NO. SHEET NO. MOLE NO,
FUSRAP - NFSS 14501 1°" 1 A-20
SITE COOROINATES ANGLE FROM HORIZ, |BEARING B
R-10 Waste Pile S 11+05 E 0+30 90° ---
BEGUN COMPLETED [ORILLER OmILL MAKE AND MODEL HOLE 312F [ovamBuADEN{rY.)[ROCK [FT.) TOTAL DEPTH
(INCHES}) (FT.}
9/21/83 {9/21/83 Earth Dimensions Mobile B-34 6 22.0 --- 22.0
coRZ RECOVEAV [FT./%) CORE BOXES|EAMMLES (EL YO?(%I;.)CASINE GROUND EL.(FT.)|DEPTH/EL. GROUND WATER (FT.} DEPYH/ KL, TOP OF mOoCcK (FT.)
--- --- 5 - 323.8 Not Determined N/A
SAMPLE MAMMER WEIGHT/FALL CASING LEFT IN HOLK: DIA./LENGTH LOGGEDBY:
140#/30" None L. T. Chung
we |2 il e v PENETRATION z
:! =1 <} £ e g o> BLOWS . 49 NOTES ON:
R e L x4 vE . gk |u ATER LEVR
(B ACERY g L Y E : | ELEVATION . "'g d DESCRIPTION AND CLASSIFICATION :Ayzl nzvu::t.
Ve roRE ol wz|z g - T |8z .
£ 0 [E>eT o1 dc ¥ : B T (FT) E E; z CHARACTER oOF
%0 C o FHE g: : ; 5 k u o |w DRILLING, ETC,
<2 5] wl ¢ ] 0 2 {0 35
"« 0| ) w [ - H4 ] o
S " 323.8 0
] Augered to 12.0' through clay backfill. Drilling with
g No sampling. hollow-stem augers.
5.0
10.01
] Encountered original material at a
4 depth of 11.5'.
312.3 4
SS [2.0]2.0] 27 8 16 12 :SM Brown-gray silty SAND, with interbedded
11 ] silty CLAY, trace of gravel.
SS [2.0]1.6] 22 9 12 ) 13 ISA;
SS {2.012.0 44 20 28 14 ]
1 -
305.8
ss [2.0l2.0! 14 3 6 10 Jeu Gray silty CLAY, trace of gravel,
8 - medium to high plasticity.
20.04 -
ss |2.0(2.0| 14 3 7 8 ]
7 i
7 Boring completed @ 22.0°'.
4 Boring grouted with bentonite cement to
4 ground surface.
25 . 0+
88 = SPLIT SPOON; 8T v SHELBY TUBK; SITE HOLE NO.
D = DENNISON; ¢ = PITCHER; O = OTHER R_]O Naste p1]e A_ZO

GPD - 13234 Rev. 2/82 (Form 10070- 1)




“BORING LOG

PROJECT

FUSRAP - NFSS

Jjom NO.

14501 |1

SHEKT NO.
oF 1

ANGLE FROM HMORIZ, [REARING

HOLE NO.

A-21 .

nre COORDINATES
R-10 Waste Pile S 10+85 E 0+35 90° ---
BEGUN COMPLEYED [DRILLER [ORILL MAKE AND MOOEL HOLE $1ZE [ovERBURDEN(FT.}[ROCK (FT]) TOTALDEPTH
K (INCHES) (FT.)
9/21/82 {9/21/82 Earth Dimensions Mobile B-34 6 21.0 - 21.0
com= REcoveEay {FT./%) COoRE E;Kis BAMFLE 8 ELY_QF(?__$ ,CASING GROUND EL.(FT.T|OEPTH/EL, GROUND WATER (FT.) DEPTH/EL. TOP OF mOCK (FT.}
--- - 6 --- 315.0 Not Determined N/A
SAMPLE HAMMER WEIGHY/FALL CASING LEFY IN MOLE! DIA./LENGTH LOGGEDBY !
140#/30" None ' L. T. Chung
Ve g : ¢ | PENETRATION z
o e N <9 .
v EEFERH BLows 9k |w waren LeveLs,
(R z > 8tk : {ELEVATION | o n? i DESCRIPTION AND CLASSIFICATION WATER RETUAN,
us 2 gluzito . pd {FT) E we 13 CHARACTER OF
io I 4 d :u B 3 1. T z o |€ RILLING, ETC
3 a @ HEK M : CJ a :’ : o Euj " -1 (SN 5 .
<z ol dule |w h z |o ES
LR 0] x| 4 - & e °
3 i 315.0 0
] Augered to 9.0' through clay backfill. |[Drilling with
i No sampling. hollow-stem augers.
]
5.9
4
306.0
Ss j2.0(1.9( 9 2 4 7 1081 cL | Pinkish-gray silty CLAY, trace of
5 g gravel, plastic.
ss|2.0(1.7] 6 | 1 2 15 7 1 |2
ss |2.0/1.3] s 2 3 7 ]
5 h 3
15.64 -
SS |2.0|1.9] 52 7 |12 31 ] ) .
40 N 41 16.5'-17.5': Red-brown silty fine SAND.
ssj2.01.70 14| 7 7 10 ]
7 N 5
SS 12.0(1.5 7 2 3 6 1]
4 20.0:1 6
294.0
- Boring completed @ 21.0'.
] Boring grouted with bentonite cement
] mix to the surface.
4
-4
25.64
4

D = DENNISON;

%8 = SPLIT SPOON;

ST = SHELBY TUBK!: SITE

P = PITCHER; O = OTHER

R-10 Waste Pile

HOLE NO.
A-21

GPD - 13234 Rev. 2/82 (Form 10070- 1)




APPENDIX 1-B

Field Density Tests



SHEET NO.

PROJECT 10B NO., HOLE NO.
BORING LOG FUSRAP - NFSS 14501 °F ] A-22 J
sITE COORDINATES ’ ANGLE ;OM HORIZ, BIAHING’ -
R-10 Waste Pile S 7+60 E 1+70 90° ---
BEGUN COMPLEYED |DRILLER DRILL MAKE AND MODEL HOLE SIZE ovma;nzn(ﬂ_l noc:(?r_j“ ToTALDEPTH
. (INCHES)} {FT.)
9/21/82 19/21/82 Earth Dimensions Mobile B-34 6 17.5 - 17.5 R
CORE AECOVERY (FT./a) CORE DOXES{SAMPLES WL ‘ro'(g; ,I:A!ING [GROUND EL.(FT.7|DEPTH/EL, GROUND WATER (FT.) DEPTH/EL. TOPF OF ROCHK (FT.)
- --- 4 --- 316.3 Not Determined N/A
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA,/LENGTH LOGGEDBY
140#/30" None L. T. Chung
velz g : ¢ | PENETRATION z
3 n:: & & K] 3: BLOWS E gE " no:i: o:: .
£1lud.zho g8 ;: T |eevarion | 2 25 [d DESCRIPTION AND CLASSIFICATION watEn REvYORN.
ia ;> x 3 3 ‘8 : H ; (FT.) [ wk ! CHARACTER OF
3o 29 '&'3 FS ; :- » L EANE g wir g DRILLING, ETC.
<z " Pol'duw <« Iw®] & g la \' 33
W< 0 glw & = ~ |le o
) " 316.3 [0
] Augered to 9.5' through brown clay. Drilling with
4 No sampling. hollow-stem augers.
-4
5.0
306.8 |
ss |2.0f1.2] 6 1 3 1\3 10-61 ., || pinkish-gray silty CLAY, trace of
3 | 1| gravel; sand lens, plastic.
SS |2.01(1.2 8 1 2 4 ]
6 7] 2
SS |2.0]1.7 1 /12 1 1 ] 3
15.04
5SS j2.012.0 4 1 1 3 ]
3 ] 4
298.8
] Boring completed @ 17.5'.
- Boring grouted with bentonite cement to
s top of gray clay.
20. P gray Y
4
.
88 = SPLIT SPOON; ST = SHELBY Tuan; SITE HOLE NO.
D = DENNISON; P = PITCHER; O = OTHER R_-IO Naste Pi]e A_22

GPD - 13234 Rev. 2/82 (Form 10070- 1)




FIELP IN-PLACE DENSITY TEST "SPORT

O HARD PARK 8 HOCIE STT N B O TN B AFIANY 8 SYHAC LI ] 8 MW YONRK TITY
//l ,}—J WALHNE YO DC S WOODIIAINDGL I J 8 ARIALBUNG FA
.{, 1 ;h e rcﬂl’f)\‘}u\‘y
ORCHARD PARK DISTRICT DFFICE; 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-648-8110
Project: Niagara Falls Storage Site Report No. DT-)
Client Bechtel National, Inc. Date: 6/8/82
Contracior: _Scrufari Constructon ‘ Job No. BT-32-67
.—— In-place | in-place
Tett Daie of Depthof § Density | Moisture % Proctor Location and Remarks
Ke. Test Elevation [pel) %) Compzciion] Code :
1 6/8 |318.01124.9 | 9.8 | 94.1 A | S1324 x E770 Decon Pad.
2 6/8 |319.00137.4 [10.2 | 100+ | A |Retest of #1 after recompaction. $1312 x
E770 Decon Pad,
Proctor Maximum Optimum .
Code Density [pci) Kalsture (%) . Material Type and Source — nr\ﬂ] ‘J m
) ‘ T Yy ¢ \ V \
11
A 132.7 9.5 Red Brown Silty Clay Y\ “‘WTW s\"\ - \
X\l)__._—;’ = \
L n 4 TR .
T IR
Respectfully submitted,. ~— =~
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 12:30 - 2:00 73 ¢ oB. =
tnspector: C. Keipper Cleess Mo XXy e Sy

SUBSURFACE EXPLORATION = SOIL AND CONCRETE TESTING & MEIMMBFR 8 AMERICAN SOCIETY FOR TFGTING

'lATFRIA



FIELC N-PLACE DENSITY TESTF 'PORT

DHCHARD PFANR ® BOCHESTEN B GIOTON 8 ALRANY ® SYRACUN @ NEW YORK (Y
1 A WALHINGION. () C ® WODDBRIDGL. N J @ HARRILILING A
« \l:{ l_;‘l( '

ORCHARD PARK DISTRICT OFFICE: §-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-2
Client Bechtel National, .Inc. Date: 6/10/82
Contractor: Scrufari Construction Job No. BT-82-67
In-place | In-place
Test | Dateof | Depthof [ Densily | Moisture % Proctor Location and Remarks
Ko. Test | Efevation | fpcf) (%) | Compaction| Coge
1 6/10 {320 {139.7 {2.3 | 100+ L2 | E7+84 x S13+04 Decon Pad.
| Cote | oensty e | aeure Material Type and Source 1y =)
L2 |135.7 |106.6 |2" R.0.C. - Niagara Stome. i jsu" SEERIAE \
51 JuN 4 716 \'x
- -if—fi . ': |
.b Respectfully S\,meea\‘/' — J \u =T —J
Remarks:

EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

Inspector:

8:30 - 9:30

Chuck Keipper

C y\\q/\ alspp s>

i imm s vy A e rmes = e

............. A~

/IS¢ 0B 2



FIELD IN-PLACE DENSITY TEST REPORT

' - (UL A rAtee B IHOICHIE LTE R B LI YOIN B AL HANY 8 L YRACLIS @ Ew YOIDR (71T Y
r} — WASLHINGION DL aWOODDRRIDLE N J) 8 HARRISRUIRG A
: §1 1 1 ,
el |‘/.:7r ‘ yjj s e

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD

ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. _DT-3
Client Bechtel National, Inc. Date: 6/15/82
Contractor: _Scrufari Construction Job No. BT-82-67
. In-place | In-place
Test Pate of Depthof | Denslly | Moisture % Procior Location and Remarks
No. Test Elevation [pc) ‘) Compaction| Code
1 6/15 |320 {123.6 | 3.1 64.1 L2 | E7+39 x S13+17 West Approach Slab Decon Area.
2 6/15 {320 |134.8 | 2.0 | 97.6 L2 | E8+01 x S13+00 West Approach Slab Decon Area.
3 6/15 | 320 {133.5 (3.3 [94.0 L2 | E7+40 x S13+416 West Approach Siab Decon Area.
P:r:'::?:r Dfnzsxll‘:’n I’J’Zn HSI‘:‘t‘:r“e";\/] Material Type and SO”I’E? f\ ) “?‘ Y‘ T:\
— .‘,- T o\
A Y _'.;-" T
L2 135.7 106.6 2" R.0.C. Stone - Niagara Stone. \'\ \
XJ‘ UN 17 \932 ' \
\\« _ . \
L )
&'d VN ““"’J -
Respectfully submitted, -
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 8:00 - 12:30 : @‘(ﬂ
Inspector: Chuck Keipper Ch X /}/\_&xpm <

SUBSURFACE EXPLORATION & SOIL AND CONCRETE TESTING m MEMBER m AMERICAN SOCIETY FOR T[STING & MATERIALS




FIE' D IN-PLACE DENSITY TEST "EPORT

ORCHARD PARXK® ROCHESTER 8 GROTON® ALBANY @ SYRACUS! @ NEW YORK CITY

WASHINGTION D C @ WOODBRIDGE NJ ® HARRISBURG PA

N\
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: $-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-4
Client Bechtel National, Inc. Date: 6/22/82
Contractor: Scrufari Construction Job No. BT-82-67
: in-place | In-place
Test Dateof | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation (pel) *4) Compaction| Code
1 6/22 (316 {117.1]9.0 95.6 | L-4{ E670 x S1287 Grit Chamber
Procto Maximum Optimum .
E:der Density {pcl] Moisture {%) Material Type and Source Aﬂ(\‘l@@
ASEAN =
L-4| 122.5 13.2 Clayey SILT, little Sand, trace garve]/\f Qef L \\\\\
\ vy ‘t B \\
\‘.‘ . LAY 0‘))\%{(— \\\
X
}
2/7 3
C. [t Respectfully submitted,
7. o o
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: 8:30 - 10:30

inspector: Chuck Keipper Chuck Keipper

SUBSURFACE EXPLORATION mSOIL AND CONCRETE TESTING @ MEMBER SIAMERICAN SOCIETY FOR TESTING & MATERIALS

-~ Ps



FIEL

IN-PLACE DENSITY TEST .PORT

ORCHARD PAAK @ ROCHESTER @ GROTON @ ALBANY @ SYRACUSE @ NE W YORK CiTy
WASHINGTON D C @ WOODBRIDGE N J @ HARRISBURG PaA

ORCHARD PARK DISTRICT DFFICE. S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. DT-5
Client ~ Bechtel National, Inc. Date: 7/26/82
Contractor: A. Cerone Job No __BT-82-67
In-place | In-place
Test Date of | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pcl) 1%} Compaction| Code
1 7/16 37 110.4| 14.9| 88.0 [L-9 S840 x E310 -/gr FRIL ED
/ Recompact Fo f
At ool S eof W’oo/or/
F \f" M {
2 Vi / _'
/ Lo thfse
/ 17
e ﬂ‘;..\ (2~ o R e =
(“fgs—égcwﬁc%——-
—ten -
Llrte RETEST (JHEN EX,
feo
1 o PSCI2~12 15 <omrPLETED
""JS‘J' a/lé;/éz
Proct Maxi Opti .
Code | ensity [och | Molstore %) Material Type and Source
L-9 | 125.5 11.9 Silty Clay - On Site
AN TR T
m}r——.ir : SRR
i
e
Respectfully submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, ING. , -

Inspection Time:

Iinspector:

12:30 - 3:30

Chuck Keipper

-
- s

Charles C. Keipper P o2

R R AR PR AR LY L — e

AR AL AAE T S EATiim o e rm e, a s s



FI".D IN-PLACE DENSITY TES™ REPORT

ORCHARD PARK 8 ROCHESTER 8 GROTON 8 ALBANY 8@ SYRACUSE ® NEW YORK CITY
WASHINGTON. D C ® WOODBRIDGE. N J 8 HARRISBURG. PA

o B2

SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Nfagara Falls Storage Site Report No. DT-5
Client Bechtel National, Inc. Date: 1 7/26/82
Contractor: A. Cerone Job No. __BT-82-67
In-place | In-place
Test Dateof | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation (pel) (%} Compaction| Code
1 17716 | 317 {110.4] 14.9} 88.0 J.«gg S840 x E310
ot :
Proct Maxi Opti .
Cade | ensity fpe) | Malsture (% Material Type and Source
L-9 | 125.5 11.9 Silty Clay - On Site o anrt)
Y ﬂ.l\ “\ RV \\\
n - “.}‘ Ciddy \
[ i
U e =30
Respectfully s&quutted ) ' —‘ -“ ‘}\
Remarks: EMPIRE SOtLiJ,NyEST*GA'noNs |NC
Inspection Time: __12:30 = 3:30 &y &
Inspector: Chuck Keipper Charles C. Keipper S0 A

SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING mMEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS
R/T Form C



FIE! D IN-PLACE DENSITY TEST F=PORT

» » ORCHARD PARK 8 ROCHESTER @ GROTON 8 ALBANY 8 SYRACUSE B NEW YORK CITY
\ ‘ J N WASHINGTON. D C m WOODBRIDGE. N.J # HARRISBURG. PA
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. bT-6
Client Bechtel National, Inc. Date: 8/3/82
Contractor: _Cerrone Job No. BT-82-67

In-place | In-place

Test Date ol | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pci) (%) Compaction]| Cods
&L 3TTE FAICED
1 8/3 317 {108.8|17.0] 93.5 | L6 | East Dike Area, S10+80 x E4+30 {&7"63' KEQDYH

~N\Y

*S?Ec. KeEQmT 1sol-se 2 Sect 35.4.b 5]

s x&
- A N\,
i Fa RN
Proctor |  Maximum Optimum Material Type and Sourceﬂ(_\‘ . \‘\>’Q\\\

Code Density {pci) Moisture (%)

(/".\"\ )
L6 | 116.4 | 16.9 | Clayey Silt, Lake Road ~\" o« \\\

Respectfuily submifted.

Remarks: : EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 4:30

Inspection Time:

Inspector: Chuck Kéipper Choe X A vions -

AN Y
SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING 8 MEMBER m AMERICAN SOCIETY FOR Tesnné. MATERIALS 37, o 2
R/T Form C



SOIL3S INVESTIGATIONS INC |

FIELD RELATIVE DENSITY TEST REPORT

JRCHARD PAAK ® ROCHESTER ® GROTON @ ALBANY B SYR* SE W NEW YORK CIY
WASHINGTON. D Z @ WOODBRIDGE. N J 8 HARRISBURG. P

ORCHARD PARK DISTRICT OFFICE: 5-3858 SHELDON ROAD

ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

. S' -
Project: Niagara Falls Storage Site Report No. DT-7
Cliant: Bechtel National, Inc. Date: 8/4/82
Contractor:__Scrufari Job No.___ BT-82-67
5 535 o2 {9 5 s
- - O+ o I — - ; .
F AP S T RE Locotion and Remarks
S R R 1E ,
7507 -5< 14 spec., leD 570
] 8/4 (320.45) 139.2] 7.9 100+ L-2] S13+91 x E6+70 W. Approach Road to Decon Pag
___JoPe D
: 1561 Sers sfeepg ™MOISTURE TEST
2 8/4 20.2 L-6] Backfill stockpile for Bldgs. 413 and 414
Proctor L-6 - Optimum Moisture = 16.9%
R & )
o rirem M0, Densit . R ; TNNAY
et osimem (PCF) ] Moteriol Type ond (Seurce . ' RN
N \\x\ :‘ L~
L-2 | 135.7 106.6 2" R.0.C. Stone - Niagara Stone \\ X )
\\\;\ .
N 7
\>‘)
REMARKS: Respectfully submitted,
EMPIRE SOILS INVESTIGATIONS, INC.
INSPECTION TImg: 8700 - 2:30 Chuck Keipper
INSPECTOR: Chuck Keipper EE )

SUBSURFAGE EXPLORATION ® SOIL AND CONCRETE TESTING ® MEMBER s AMERICAN SOCIETY FOR TESTING & MATERIALS



FIELD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK @8 ROCHESTER 8 GROTON 8 ALBANY 8 SYRACUSE 8 NEW YORK CITY
WASHINGTON, D.C ® WOODBRIDGE. N.J ® HARRISBURG, PA

SOILS INVFSTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127  AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. 2T-8
Client Bechtel National, Inc. ' Date: 8/11/82
Contractor: _Sicoli & Massaro Job No. BT-82-67

In-place | In-place
Tost Dateof | Depthof | Oensity | Molsture % Proctor Location and Remarks
No. Tost Elavation {pcf) {*4) | Compaction] Code

- Building 413 Northeast Quadrant. Test failed
1 8/11 |328.75) 82.1 | 15.7] 76.0 [L-11| gpg ragiired.

Proctor | Maximum Optimum .
Code Density {pcf) Moisture {%} Material Type and Source

L-11 108.0 16.5 Clayey Silt - Lake Road.

h'—M",x—lﬁr“
'
13
T

MIETTAN

i 1
Respectfully submlttéd nﬁr 2 ‘95’) '

Remarks: EMPIRE SOILS INVESTIGATIONS, INC.”

Inspection Time: 3:00 - 4:30

Inspector: Chuck Keipper M@@r

SUBSURFACE EXPLORATION & SOIt AND CONCRETE TESTING ® MEMBER 8 AMERICAN SOCIETY FOR TES{G& MATERIALS

G Lo BN

R/T Form C



» »
\"4 " N
SOILS INVESTIGATIONS INC

FIELD IN-PLACE DENSITY TEST REPORT

Nfagara Falls Storage Site

ORCHARD PARK ® ROCHESTER 8 GROTON 8 ALBANY @ SYRACUSE B NEW YORK CITY
WASHINGTON D C &8 WOODBRIDGE. N.J 8 HARRISBURG. PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-648-8110

Client Bechtel National, Inc. Date: 8/12/82
Contractor: Sicoli & Massaro Job No. BT-82-67
in-piace | in-place
Test | Dateot | Depthof | Density | Molsture % Proctor Location and Remarks
No. Test Elevation ipet) (%} | Compaction| Code
Building #413, southwest quadrant, retest of
1 8/12 |32875) 94.5 | 15.1| 87.5 |L-11] test #1 on 8/11/82, Failed 90% reauired.
Building #413, northeast quadrant, retest of
2 8/12 [328.75| 107.1] 16.1] 99.2 |L-11| #] this date, passed 90% required.
Retests taken after recompaction of entire
area.
3 15.9 Moisture test taken on fi11 stockpiled for
building 414.
P Maxi Opti .
gﬁ:’ uanlx):l‘yn?;:ﬂ Mni:u:'r‘:';:/.l Material Type and Source
L-11| 108.0 16.5 Clayey Si1t - Lake Road
T T
Respectfully subm| D EUBRAE SRR Y
|
Remarks:

Inspection Time:

Inspector:

R/T Form C

1:00 - 4:30

C. Keipper

EMPIRE SOILS INVEST!G,QJT@F\ZS‘JWGBZ | ".

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING B MEMBER 8 AMERICAN SOCIETY FOR TESTING 8 MATERIALS

F 2 2



FIFLD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER 8 GROTON 8 ALBANY 8 SYRACUSE @ NEW YORK CITY

WASHINGTON, D.C 8 wOODBRIDGE. N J ® HARRISBURG. PA

SOI Ls1 NVI:.STIGAT!ONS INC.

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Nfagara Falls Storage Site Report No. DT-10
Client Bechtel National, Inc. Date: 8/13/82
Contractor: Sicoli & Massaro : Job No. BT-82-67
In-placs | in-place .
Test | Dateof | Depthel | Density | Molsture % Proctor Location and Remarks
No. Tast Eiavation (pef) {%») | Compsaction| Code

1 8/13 |328.5)100.7/16.3 | 93.2 |L-11] Bldg. 414, southwest quadrant, meets 90% req'

Building 413, southwest quadrant, meets 90%
2 8/13 |328.25| 103.6{16.9 | 95.9 [L-11| yrequirement.

Proctor Maximum Dptimum .
Code | Density (pcl) Moisture (%] Material Type and Source

L-11} 108.0 16.5 | Clayey S11t - Lake Road.

Respectfully submitt :

Remarks: EMPIRE SOILS INVE

8:00 - 4:30

Inspection Time:

Inspector: Chuck Keétpper K

SUBSURFACE EXPLORATION ®SOIL AND CONCRETE TESTING ®MEMBER B AMERICAN SOCIETY FOR TESTING & MATERIALS

R/T Form C T2, A

2




FIELD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK @ ROCHESTER® GROTON @ ALBANY ® SYRACUSE @ NEW YORK CITY

WASKHINGTON. D £ # WOODBRIDGE. N J ® HARRISBURG. PA

N
SOIL3 INVFSTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. _0T-11
Client Bechtel National, Inc. ' Date: 8/16/82
Contractor: _Sicolf & Massarg | Job No. BT-82-67
In-placs | In-place
Tost | Dateol | Depthof | Dansity | Moisture % Proctor Location and Remarks

Mo, Tost Elevation {pet) {*%») | Compaction| Cods

Building 414, northwest quadrant, meets 90%
] 8/16 1329.01 99.5 §16.3 | 92.1 |L-1) requirement,

Building 413, southeast quadrant, meets 90%
2 8/16 132975 101.0/14,9 | 93,5 [L-11 requirement.

Proctor Maximum Optimum .
Code | Density [pci) Moisture (%] Materiai Type and Source
L-11 108.0 16.5 Clayey Silt - Lake Road.
Fﬁﬁ(rﬁ‘ r‘"%”. e i“?;."%f‘r
Respectfully submit ed 8 ' __ ik i 1
Remarks: EMPIRE SOILS INVE?'{IG{\T!QNS dNEBZ l

Inspection Time: 12:00 - 4:00

. - -
Inspector; Chuck Kétppey Chyeex, &aa eaL
SUBSURFACE EXPLORATION 8 SOiL AND CONCRETE TESTING ®MEMBER m AMERICAN SQCIETY FOR TESTING & MATERIALS

AT FormC 3 J 9




FIELD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER 8 GROTON @ ALBANY 8 SYRACUSE & NEW YORX CITY
WASHINGTON. D C m WOODBRIDGE. N.J B HARRISBURG, PA :

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Njagara Falls Storage Site Report No. DT-12
Client Bechtel National, Inc. ' Date: 8/17/82
Contractor: Sicoli & Massaro Job No. BT-82-67
In-piacs | in-place
Tost Bate of | Depthof | Density | Moisiure % Procior Location and Remarks
No. Tost Elsvation {pch) {%4) | Compaciion]| Cods

BuiTding #4148 northeast quadrant, meets 90%
requirement.

d » th ? t
2 |87 [330.1100.9]17.1 | 93.4 |11 Bullding #1313, southvest quadrant , meets 30%

1 8/17 |329.5| 98.1 {17.0| 90.8 |L-1

Proclor |  Maximum Optimum . '
Code Bensity {pcf} Moisture (%) Material Type and Source

L-11; 108.0 16.5 Clayey Silt - Lake Road.

Respectfully F“bmnied 5y T IM\P l“ls Xm

Dol

EMPIRE SOILS INVEST!GAT1ONS INC.|,

- NG 3931932 ’.'

Remarks:

8:00 - 3:30

Inspection Time:

Chuck Keipper

Inspector:
SUBSURFACE EXPLORATION & SQIL AND CONCRETE TESTING & MEMBER @ AMERICAN SOCIETY FOR TESTING & MAYEHI‘LS :

AT Form C z; CQ
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\"4 J a
SOILS INVESTIGATIONS INC

FIF' D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER® GROTON® ALBANY B SYRACUSE 8 NEW YORK CITY
WASHNINGTON. D.C @ WOODBRIDGE N J @ HARRISBURG Pa

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. _DT-13
Client Bechtel National, Inc. Date: 8/21/82
Contractor: Cerone ge-r Job No. BT-82-67
In-pisce | in-placa
Tost | Dateof | Depthol | Density | Moisturs % Proctor Location and Remarks
| [} Test Elsvation {pef) {%) | Compaction] Cade
| |8/21 |298.0 |107.5 16.5| 87.8 [L-4 | t2- S1Z*00 x E4+30, East Dike R-10. Does
2 |8/21 |298.0 | 119.5| 15.5] 97.7 {L-4 [Retest of Test #1 after recompaction.
3 |8/21 |299.0 {112.2] 16.0] 91.6 {L-4 [Sta. S12+50 x E4+40.
*Tests 2 & 3 meet 90% requirement.
G h
- SEP %1982
W g iy
TIPS =
[Proc Maxi Optt )
Cote Denzl':‘ e Moleture (% Material Type and Source
L-4| 122.5 13.2 Clayey Silt, little Sand, trace gravel - on site.

W%J/

Remarks:

Inspection Time:

inspector:

. RTformC

9:00 - 2:00

Chuck Keipper

.
SUBSURFACE EXPLORATION & SOIL AND CONCRETE TESTING ® MEMBER ® AMERICAN SOCIETY FOR TESTING & MfTERIALS

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

20 2



FIE!.D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER 8 GROTON # ALBANY ® SYRACUSE ¥ NEW YORK CITY
WASHINGTON DL » WOODBRIDGE N.J @ MARRISBURG PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. DT-14

Client Bechtel National, Inc. ' . Date: 8/23/82

Contractor; __Cerrone S<- (7 . Job No. BT-82-67
in-pisce | In-place

Tozt Dstoof | Depthol | Density | Meisture % Proctor

Location and Remarks
No. Tost Elsvation fpef) [%) | Compsction] Cade

] Sta. S12+70 x E4+40, East R-10 Dike. Area
V' |8/23 [306.0 |109.6| 16.0} 89.5 |L-4 recompacted & accepted by Bechtel,

2 |8/23 [307.0 |109.5| 16.5| 94.1 |1 [gt5- 213110 X E4*40, East R-10 Dike. Meets

EIGIEERNE R

crn 24039 W

[

[,,
|
ci

Pyt o]
\p‘,‘.‘j\;,/-__s’._‘

Proctor Maximum Optimym .
Code | Osnsity pei) | Molsture (%) Material Type and Source

L4 | 122.5 13.2 Clayey Silt, little Sand, trace gravel - on site.

L6 | 116.4 16.9 Silty Clay, trace gravel - Lake Road.

* e
MM 7/-’ Respectfully submitted,

Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: __8:00 - 4:30

Inspector: Chuck Keipper Chaaek s op .
SUBSURFACE EXPLORATION 8 SOIL AND CONCRETE TESTING 8 MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERELS

R Form C 3- J’ J’




VIPI K

SOILs INVESTIGATIONS INC.

FIE' D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK B8 ROCHESTER 8 GROTON® ALRANY 8 SYRACUSE @ NEW YORK CITY
WASHINGTON. O C @ WOODBRIDGE NJ 8 HARRISBURG PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127

AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. __DT-15
Client Bechtel National, Inc. Date: 8/24/82
Contractor: Cerrone SC. ~12- Job No. BT-82-67
in-place | in-place
Test | Castesl | Depthol | Demity | Moisturs * Proctor Location and Remarks
No. Test Eisvation Ipel) {*A} | Campaction] Code
Sta. S13+00 x E4+40, East R-10 Dike. Meets 90%
1 8/24 1308.0 |112.5| 16.5} 91.8 |L-4 requirement.
(S 1 H
\5‘_"- A \
L o o |
\ — Ch x‘ys
13 Vil
Uit =

Proctor Maxi Optimum .
(r::d: uam:l;n rp“;ﬂ Mnmur::l (%} Material Type and Source
L4 | 122.5 13.2 Clayey Silt, little Sand, trace gravel - on site.

S 2

Remarks:

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: 3% hours
) Chuck Kei '
Inspector: pper Cormer X
SUBSURFACE EXPLORATION ®SOIL AND CONCRETE TESTING WIMEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIALS
AT Form G

322




FIFI.D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK B AOCHESTER 8 GROTON 8 ALBANY B SYRACUSE ® NEW YORK CITY
WASHINGTON. D C # WOODBRIDGE N.J & HAARISBURG Pa

S —

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site

Report No. DT-16 -

Client Bechtel National, Inc. Date: 8/26/82

Contractor: __Cerrone Sc-]z Job No. BT-82-67

In-placs | In-place
Tost Dateof ! Depth of | Density | Moisturs % Proctor

; Location and Remarks
No. Test | Eisvstion fpcd) (%} | Compaction} Code

1 _18/26 B310.0 [108.9] 18.0] 93.6 |L6 |Sta, S13+}0 x E4+40, Meets 90% requirement.

2 18/26 4315.0 {106.3| 18.6} 91.3 |L6 |Sta. S13+25 x E405, meets 90% requirement.

[agmnt
R Ra R IR
ﬁr‘ﬁ N T T
-~ i '
LI

T
!

\
|© sep 208 |
il

\q. L

‘\ { “\ I:
Uilh\ina b ==

Proctor Maximum Opti .
E:dn Don:);ly {pch} Moixn:'r':':‘/.l Material Type and Source
L6 116.4 16.9 Silty Clay, trace gravel
e 5‘: ;/ 7/9 - Respectfully submitted,
Remarks: SC-12

EMPIRE SOILS INVESTIGATIONS, iNC.

Inspection Time: 11:30 - 3:30

Inspector: Chuck Keipper M.@@.LA‘?_—__
SUBSURFACE EXPLORATION ® SOt AND CONCRETE TESTING m MEMBER 8 AMERICAN SOCIETY FOR TESTING & ATERIALE‘ 3 -9 2
R/T Form C . *




FIFLD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK ® ROCHESTER B GROTON ® ALBANY @ SYRACUBE ® NEW YORK CITY
WASHINGTON D C @ WOODBRIDGE. N J 8 HARRISBURG PA

e et —————————— e —d
ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: __Niagara Falls Storage Site Report No. _DT-17
Client Bechtel National, Inc. Date: 8/27/82
Contractor; __Cerrone Sc-lz - Job No. BT-82-67
In-piace | Iin-placs )
Yest | Dstool | Dapthol | Denstty | Moisture % Proctor Location and Remarks
No. Tost Elovation (peh) (%) | Compaction] Code
1 |8/27 B00.0 |105.1118.0| 90.3 |L-6 |S12+00 x EA4+30.
2 18/27 B06.0 |107.1{17.6]| 92.0 |L-6 |S12+50 x E4+35.
3 [8/27 |- - 14.2} - L-4 |On Site Stockpile.
4 18/27 B02.0 |1118.4| 14.5] 96.7 {L-4 |S11+75 x E4+30.
*Tests meet 90% requirement.
P AR -\‘\
K& A 282 \
! Al )
\; - "\ "\ l\(\\
Y 5 L
\\\EL\D\V —
Proct Maxi Opti .
gd:r nm:’:‘;"rp':" m’;":::';'%l Material Type and Source
L6 116.4 16.9 Silty Clay, trace gravel
L4 122.5 13.2 Clayey Silt, l1ittle Sand, trace gravel.
. 4, I ?/J’, Respectfully submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time: __9:00 - 3:00

Inspector: Chuck Keipper me%___
SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING @ MEMBER B AMERICAN SOCIETY FOR TESTING A MATERIALS

R/T Form C g_?. J‘J




\"4

SOILS INVESTIGATIONS INC

F'SLD IN-PLACE DENSITY TEST REPORT

ORCHARD PARNL @ AOCHESTER 8 GROTON 8 ALBANY & SYRACUSE ® NEW YORK CITY
WASHINGTON. D.C ® WOODBRIDGE N.J @ MARRISBURG. PA

LAY

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD

ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. _DI-18
Client _Bechtel National, Inc. Date: 8/28/82
Contractor: Lerrone . Job No. RI-82-67
In-piscs | In-place
Yest | Dateof | Depthol | Density | Meisturs % |Prector Location and Remarks
Mo Test Eisvsiion tpcf) {%} | Compaction| Code
1 |8/28 |297.0]112.3] 12.5} 91.7. |L-4 | S11+50 x E4+30.
2 |8/28 {316.0°|110.3] 13.5| 90.0 [L-4 1513412 x E4+25.
3 |8/28 (310.0 | 114.5| 16.9] 93.5 [L-4 | S12+85 x E4+40.
*Tests meet 90% requirement.
—nnnrars
RF’@ qf m
FENEE R D |
. SEP 141982
(oo
!._ tedo
Proct Waxi Opti .
gd:' nm';l;“ ;::ﬂ ml':“::'?.“ Material Type and Source
L-4} 122.5 13.2 Clayey Silt, little Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: ___ S6-=12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: 9:00 - 2:00

inspector:

Chuck Keipper

SUBSURFACE EXPLORATION ® SOiL AND CONCRETE TESTING # MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATEEIALS

RTFomC ot nctlee?r K G4,

£o9



F'~LD IN-PLACE DENSITY TEST REPORT

. . ORCHARD PARK 8 ROCHESTER 8@ GROTONS® ALBANY @ SYRACUSE B8 NEW YORKX CITY
\ J J n WASHINGTON. D € 8 WOODBRIDGE. N J @ HARRISBURG. PA
SOILS INVESTIGATIONS INC '

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-6498-8110

Project: Niagara Falls Storage Site Report No. __DT-19
Client Bechtel National, Inc. Date: 8/30/82
Contractor. __Cerrope : Job No. BT-87-67

in-place | In-place ‘
Tast Bate of | Depthof | Density | Moisture % Proctor Location and Remarks
e Test Elavation (pch) (%) | Compaction| Code

1 |8/30 {316.0|108.9{ 17.5| 88.9 |L-4 | S13+25 x E4+40.

2 [8/30 {316.07| 106.8{ 15.6{ 87.2 {L-4 | Retest of Test #1, this date.

*Tests fai'led to meet 90% requirement.

& Refort pT-22 m
L/\Pf\ismq ZETES;waL %'/37, /

Proctor Maximum Optimum

Code | Density [pefj | Moisture (%) Material Type and Source
L-4 122.5 13.2 Clayey Silt, little Sand, trace gravel.
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time: __8:00 - 3:00

Inspector: C. Keipper C) £
SUBSlIJRFACE EXPLORATION mSOQIL AND CONCRETE TESTING ® MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIAL

R/ Form C //’)74{/[(41/ 0/’(' 7/4/ 3:-‘?




LY,

Y
SOILS INVESTIGATIONS INC

F" LD IN-PLACE DENSITY TES™ REPORT

ORCHARD PARK 8 ADCHESTER 8 QROTON B ALBANY 8 AYRACUSE B NEW YORK CITY
WABHINGTON. D C ® wOODBRIDGE N.J ® HARRISBUAG PA

- ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: - Niagara Falls Storgge Site Repon No. DT-20
Client Bechtel National, Date: 8/30/82
Contractor: Sicoli & Massaro Job No. BT-82-67
Inpiacs | ln-place .
Test | Dateof | Dapthof | Density | Molsturs % Proctar Location and Remarks
o, Test Elsvation (pef) %} Compaction| Cods
1 18/30 |331.0 |106.6| 15.5| 98.7 |L-11|Building 413, S.E. Quad;, Retest due to rain.
2 |8/30 {331.07|100.4] 13.5{ 93.0 [L-11 Building 414, Northwest Quad.
3 |8/30 {331.5|109.0| 14.0| 100+ [L-11 Building 413, Southwest Quad.
*Tests meet 90% requirement.
"‘._
R i
L L
R
\, QEP 1 4 190L \
UU D-».va —
Proct Maxi opti )
gd:' Danl:’::;n :'p"t;ﬂ m‘:":::';'%' Material Type and Source
L=11} 108.0 16.5 Clayey Silt - Lake Road.
Respectfully submitted,
Remarks: ____9C-15 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

Inspect

R/T Form C

or:

8:00 - 3:00

Chuck Keipper

Al

SUBSYRFACE EXPLORATION -}oﬂ;mo CONCRETE TESTING & MEMBER B AMERICAN SOCIETY FOR TESTING & MATERILS 320
7S=

<R




F'~LD IN-PLACE DENSITY TES™ REPORT

OACHARD PARK & ROCHESTER 8 GROTON 8 ALBANY 8 SYRACUSE B NEW YOAK CITY
WASHINGTON. D C 8 WOODBRIDGE. N.J @ HARRISBURG. PA

VIP1

S0IL3 INVESTIGATIONS INC

ORCHARD PARK DISTRICT JFFICE: $-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: __ Niagara Falls Storage Site Report No. __ DT-21
Client Bechtel National, Inc. Date: 8/31/82
Contractor: Bechtel National, Inc. Job No. BT-82-67

in-place | In-piace )
Test Date of | Depthef | Density | Moisture % Proctar

Location and Remarks
e, Test Elsvation {peh} {*%4} | Compaction| Cade

1 [8/31 |331.5]97.8 | 16.3] 90.6 |L-11{Building 414, Northeast.Quadrant.

wl

Building 413, Southwest Quadrant.

2 |8/31 {332.0°(101.9 17.6| 94.4 |L-1

Proct Maxi Dptimum .
ad:' Dan.:’:t;nn::ﬂ Moisture (%] Material Type and Source
L-11 108.0 16.5 Clayey Silt - Lake Road.

Respectfully submitted,
Remarks: SC-15

EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: _8:00 - 4:30

Inspector: Chuck Kei pper

SUBSURFACE EXPLORATION & SOIL AND CONCRETE TESTING @ MEMBER & AMERICAN SOCIETY FOR TESTING & MATERIfS

-
RIEoMC 50 peteer 0.8 T/5/ : 3;



F'<LD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8@ ROCHESTER ® GROTONG ALBANY B BYRACUSE B NEW YORK CITY

V11 i

SOILS INVESTIGATIONS INC

WASHINGTON. D C ® wOODBRIDGE N.J ® HARRISBURG. PA

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-22
Client Bechtel National, Inc, Date: 8/31/82
Contractor; __Cerrone Job No. BT-82-67
In-placs | In-placs
Test Date of | Depthof | Density | Moisturs % }Prscior Location and Remarks
Ne. Tost Elovation pef} {*A] | Compaciion] Ceds
1 8/31 [317.0] 113.7] 15.5] 92.8 |L-4 | S13+25 x E4+40, Retests of #1 & #2 on 8/30.
2 |8/31 1298.07| 113.6] 16.6] 92.7 |L-4 | S11+50 x E4+30.
3 18/31 [302.0] 110.6] 16.0] 90.3 {L-4 | S11+50 x E4+30.
— AU i
\ ’ . L Tale] i\
SEr & = WUk i
\: i —
'.:L"‘%'! Lo ‘-'a : _y %5
\nhuar: SNANE
gai= ="
Proct Maxi opti )
E Dd:f nan.s:t:‘?pn;n Mnl‘:u:::'(':/.l Material Type and Source
L-4]122.5 13.2 Clayey Silt, little Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
8:00 - 4:30

Inspection Time:

Chuck Keipper

Inspector: o

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING 8 MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIAL

2 /(..(/‘(1-4-/) 2 2 7/;/

R/T Form C

A



F'~LD IN-PLACE DENSITY TEST™ REPORT

. . ORCHARD PARK ® ROCHESTER @ GROTON B ALBANY @ SYRACUSE B NEW YORK CITY
\ } J N WASHINGTON. D.C ® WOODBRIDGE. N.J ® HARRISBURG PA
SOILS INVESTIGATIONS INC

ORCHARD PARK DISTRICT OFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: _Niagara Falls Storage Site Report No. DT-23
Client _Bechtel National., Inc. Date: 9/1/82
Contractor: _Sicoli & Massaro : Job No. BT-82-67

in-place | In-place '
Test Date ol | Dapthof | Density | Moisturs % Proctor Location and Remarks
Na. Test Elevation {pci) (k] Compaction| Csde

1 {9/1 [332.0]98.1 | 15.5 90.8 |L-11|Building 414, Northwest Quadrant.

*Test meets 90% requirement.

Proctor Maximum Optimum .
Code | Density [pci) Moisture (%] Material Type and Source
L-11} 108.0 16.5 Clayey Silt - Lake Road.
Respectfully submitted,
Remarks: SC-13 EMPIRE SOILS INVESTIGATIONS, INC.
inspection Time: 10:30 - 4:30

. Chuck Kei . :
Inspector: pper Chrac, A‘(.»..\ep\ -

SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING ® MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIAES

R/T Form C ,—Jﬂﬂ"é""/ riWed ‘/’/"_1/ 32’7



FIELD IN-PLACE DENSITY TEST REPORT

. . ORCHARD PARYX 8 ROCHESTER @ GROTON & ALBANY 8 SYRACUSE & NEW YOAK CITY
\ } J » WASHINGTON. D C ® WOODRRIDGE N.J & HARRISBURG, PA
SOILS INVESTIGATIONS INC

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. __D7-24
Client Bechtel National, Inc. ' Date: 9/1/82
Contractor: _Cerrone - Job No. BT-82-67
In-pisce | In-pisce '
Yost | Datesl | Dapthof | Density | Moisturs %" Practer Location and Remarks
o, Tost Elsvation {pef} {*A) 1 Compaciien| Cata

1 [9/1 {305.0|116.8] 16.3] 95.3 |L-4 |S11+55 x E4+30.

2 19/1 |310.0°1110.7] 17.0] 90.3 |L-4 | S12+25 x E4+40,

3 9N 306.0 [ 111.7] 16.5| 91.2 |L-4 S11+20 x E4+35.

*Tests meet 90% requirement.

T R e W
I A (i
’ . 0Dy 4, '5’]
!-‘ NN [ 74 T
-El‘: - = f,
i Y
=S
Proctor Maximum Dptimum .
Cods | Density (pcfj | Molsture (%) Material Type and Source
L-4| 122.5 13.2 Clayey Silt, little Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: __10:30 - 4:30

Inspector: Chuck Keipper __Cezﬁ.&_zﬁaim

SUBSURFACE EXPLORATION @ SOit AND CONCRETE TESTING WMEMBER 8 AMERICAN SOCIETY FOR TESTING (ATERIXS 3 07 :)
R/T Form C
' s (,(,4.:,&¢ N = //7’ /7



» »
\"4 l‘ \
SOILS INVESTIGATIONS INC

F'=LD IN-PLACE DENSITY TEST REPORT

ORCHARAD PARK @ ROCHESTER® GROTON 8 ALBANY € SYRACUSE @ NEW YORK CITY
WABHINGTON. D C ® WOODBRIDGE. N J ® HARRISBURG PA

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. DT-25
Client Bechtel National, Inc. Date: 9/2/82
Contractor: Cerrone Job No. BT-82-67
In-place | In-place
Yest | Dateol | Depthof | Density | Moisturs % Procter Location and Remarks
fNo. Tost Elsvation ipef) {*4) Compaction] Cods
S11+435 x E4+35 2' of material removed & re-
1 8/2 1307.0)108.1] 20.2] 88.2 |L-4 |worked. Test failed 90% requirement.
2 |9/2 {305.5-{110.3| 19.0[ 90.0 |L-4 {S11+30 x E4+35, Test passed 90% requirement.
Moisture test in Ares of S11440 after re-
3 |9/2 |- - 17.7] - L4 working material.
4 |9/2 |- - 20.2| - L-4 |Moisture test from west side excavation.
S11+20 x E4+30, Sample taken from Atterberg.
S5 19/2 {306.01112.4; 16.7] 91.8 |L-4 |Test passed 90% requirement.
L p— £~ = — (-;‘1(—\
]
. =]
I SFP 1 24nan ]
< 19U, ;
I i
i A {
. g ELJ!{}
Proct Maxi opti .
gd:r Dm:’:‘;" ;’pm:" m,‘:“:::?%l Material Type and Source
L-4 122.5 13.2 Clayey Silt, little Sand, trace gravel - On Site.
Respectfuily submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.
8:30 - 4:30

inspection Time:

Inspector:

RT fForm C

Chuck Keipper

SUBSURFACE EXPLORATION & SOIL AND CONCRETE TESTING 8 MEMBER B AMERICAN SOCIETY FOR TESTING S MATERIAES

it el (, T T2,

3
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\'4 J ..y
SOILS INVESTIGATIONS INC

FIELD IN-PLACE DENSITY TEST REPORT

Niagara Falls Storage Site

ORCHARD PARK @ AOCHESTER @ GROTON 8 ALBANY 8 SYRACUSE B NEW YORK CITY
WASHINGTON. D C 8 wOODBRIDGE N.J & HARRISBUAG Pa

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Report No. DT-26
Client Bechtel National, Inc. Date: 9/3/82
Contractor: __Cerrone Job No. BT-82-67
in-place | In-place
Test | Dateof | Depthof | Density | Moisture % Prector Location and Remarks
o Test | Elsvation {pch) {*%) | Compsction| Code
1 19/3 |310.0|{112.7| 16.6] 92.0 {L-4 |S11+90 x .E4+40, Test meets 90% requirement.
2 19/3 |302.0°]/108.5| 16.8| 88.6 |L-4 |S10+35 x E4+35, Test failed.
3 {9/3 |302.0 }111.1{ 17.3} 90.7 |L-4 |Retest of test #2, test meets 90% requirement.
4 }19/3 i310.0 }113.3| 16.9} 92.5 |L-4 |S11+60 x E4+30, Test meets 90% requirement.
5 19/3 1305.0 {117.8} 16.5]| 96.2 {L-4 |S10+55 x E4+35, Test meets 90% requirement.
N —
/:'.-’:',-’;"; TN
SR SErIRal
}; RN
N qQon - .
}, V=L 482 / |
His o 0 /
e
P;::r D:‘:;:;"r:;ﬂ "gf:::::';/d Material Type and Source
L-4 122.5 13.2 Clayey Silt, little Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

inspector:

R/T Form C

8:00 - 4:30

Chuck Keipper

A,—L(W'&‘/ f/e ‘-’/'/07/

SUBSURFACE EXPLORATION B SOIL AND CONCRETE TESTING BMEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS

S22



Y
SOILsS INVES'I'XGATIDN" INC.

F'=LD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK ® ROCHESTEA ® GROTON ® ALBANY B SYRACUSE 8 NEW YORK CITY
WASHINGTON. D C 8 WOODBRIDAGE N J 8 HARRISBURG PA

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-648-8110

Project; __Niagara Falls Storage Site Report No. DT-27
Client Bechtel National, Inc. Date: 9/4/82
Contractor: __Cterrone Job No. BT-82-67
In-place | n-place .
Test | Ostool | Depthel | ODensity | Melsture % [Precter Location and Remarks
[ ] Test Elavatisn fpef) {%} | Csmpaction] Code
0101
1 19/4 ([30.7 | 116.7{ 16.5] 95.3 1L-4 | S10+30 x E4+32.
2 |9/4 {310.0] 114.0] 16.9] 93.1 |L-4 | S11+55 x E4+50.
3 19/4 [307.0] 112.6 i7.0 91.9 plL+4 | S9+90 x E4+35.
4 19/4 1305.0 | 117.8| 15.50 96.2 |L-4 | $8+89 x E4+40.
*Tests meet S30% requirement.
[\ ." =N ~
e f'L;j’ ‘!‘“
; ,//
/ S’*P 1 A 40nq !
/i "’/
AT . i
- R L]
Il R
a4
Proct Maxi Opti .
;d:r om':;‘:' rp";" Nnitt:r:';:/.l Material Type and Source
L-4 122.5 13.2 Clayey Silt, 1ittle Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: SC-12

Inspection Time:

inspector:

R/ Form C

9:00 - 4:30

Chuck Keipper

EMPIRE SOILS INVESTIGATIONS, INC.

L3>

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING m MEMBER @ AMERICAN SOCIETY FOR TESTIN(MATEF"A!S

rr ket O, GL2S

S22



F'LD IN-PLACE DENSITY TEST REPORT

. ORCHARD PARK 8 ADCHESTER 8 GROTON 8 ALBANY 8 SYRACUSE ® NEW YORK CITY
\ } J b a WASHINGTON. D € 8 WOODBRIDGE. N.J 8 HARRISBURG. PA
SOILS INVESTIGATIONS INC.
ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110
Project: Niagara Falls Storage Site Report No. DT-28
Client Bechtel National, Inc. Date: 9/7/82
Contractor: _Cerrone Job No. BT-82-67
In-pigcs | In-place o
Test Dsteof | Depthel | Donsity | Moisture Y Prector Location and Remarks
fNo. Teost Elsvation fpel) {*A} | Compsction] Cods
1 19/7 [310.0] 120.5| 14.9] 98.4 {L-4 | S11480 x E4+40, Test meets 90% requirement.
2_19/7 |306.0] 111.7| 15.6] 91.2 |L-4 | S9+28 x E4+40, Test meets 90% requirement.
. L1
3 19/7 1312.0] 112.4| 16.6{ 87.4 S12+40 x E4+432, test fails 90% requirement.
L-
4 19/7 1312.0] 117.3} 14.9 91.2 |* Retest of test #3 this date, meets 90% req't.
- i
| grp 141982
i i
LT, T “;”
| AR R ERTEE
[ iU
Pg';’:r D::;::' ;'p':“ m?,‘:'lm"?.“ Materiai Type and Source
L4 122.5 13.2 Clayey Silt, 1ittle Sand, trace gravel - On Site.
-4
L*Ll 128.6 11.0 Clayey Silt, some Sand, trace gravel - On Site.
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

Inspector:

8:00 - 4:00

Chuck Keipper

R/T Form C

ML?PLL

SUBSURFACE EXPLORATION 8 SOIL AND CONCRETE TESTING @ MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIAL‘S j J ’7
PP ke ot 2 T FE, e

7S/



F' 'LD IN-PLACE DENSITY TES™ REPORT

ORCHARD PARK @ ROCHESTER® GRAOTON® ALBANY @ SYRACUSE @ NEW YORK CITY
WASHINGTON. D C @ wOODBRIDGE N J ® HARAISBURG. PA

VI LI

S01L= INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Stoerage Site Report No. DI-29
Client Bechtel National, Inc. Date: 9/8/82
Contractor: _Cerrone ' Job No. BT-82-67
in-place | in-place .

Tast | Datsel | Dapthol | Density | Moisture %  |Precter Location and Remarks

No. | Test | Eavation| fpch) (% | Compaction| Code

1 {9/8 [316.0110.5] 15.0] 90.2 |L-4 | S12+69 x E4+35.

2 |9/8 (303.0 | 106.8| 16.9] 91.8 |L-4 | 513+70 x E1+40.

3 |9/8 [306.0 | 106.7]-18.0] 91.7 [1L-6 | 513470 x F1+60.

4 19/8 1310.01110.6] 17.4] 90.3 |L-4 | S10+00 x E4+40.

5 19/8 1313.0]107.0j 18.0] 91.9 |L-6 | S11+40 x E4+38.

*Tests meet 90% requirement.
{pﬁﬁfﬂmwﬁ
St tTEgy
b

PE:;‘:' D:::::T:dl Mgl':?':::';:“ Material Type and Source

L-4 | 122.5 13.2 Clayey Silt, Tittle Sand, trace gravel - On Site.

L-6 | 116.4 16.9 Silty Clay, trace gravel - Lake Road.

Respectfully submitted,

Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 8:00 - 4:30

Inspector: Chuck Keipper M%___
SUBSU“FACE EXPLORATION 8 SOIL AND CONCRETE TESTING 8 MEMBER @ AMERICAN SOCIETY FOR TESTING & MATENIALS -
SR L , F2A2 -

R/T form C P PP /D



FI"LD IN-PLACE DENSITY TEST REPORT

ORCHARD PARK @ RAOCHESTER B GROTONG® ALBANY @ SYRACUSE 8 NEW YORK CITY
WASHMINGTON. D C 8 WOODBSRIDGE N J @ HARRIEBURG PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site ‘ Report No. DT-30
Client Bechtel National, Inc. Date: 9/9/82
Contractor: Lerrone _ : Job No. BT-82-67
In-placs | In-place Lo
Yest | Datzof | Depthof | Density | Maisture % Proctar Location and Remarks
Ne. Yozl Eisvation {pef) (%) { Compaction! Code
1 19/9 |308.01108.8] 16.5] 93.5 |L-6 | S12470 x EO+50.
2 |9/9 (313.07108.0| 17.5| 92.8 {L-6 | S10+80 x E4+35.
3 |{9/9 1316.0( 114.4 16.8| 98.3 |L-6 | S12+30 x E4+30.
4 {9/9 1{310.0107.9] 19.0| 92.7 |L-6 | S13+70 x E1+90.
5 19/9 {312.0}111.5] 17.8} 95.8 |L-6 | S10+28 x E4+45,
*Tests meet 90% requirement.
NEmEAMER
!.’f' .n,, . L‘”j’
_ . S Taegy ]
| |
—————
Proctor Maximum Optimum Material T ds
Code | Oensity {pcf] | Moisture (%} ype ang Source
L-6 | 116.4 | 16.9 Silty Clay, trace gravel - Lake Road.

Respectfutly submitted,

Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 4:30

Inspection Time:

Chuck Keipper

Inspector:

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING # MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIAL! 3 ‘? ’?
R/T Fform C 7 ¢ ‘ =

e TSy



FIF' D IN-PLACE DENSITY TEST "EPORT

>y » ORCHARD PARK @ ROCHESTER® GROTON® ALBANY 8 SYRACUSE @ NEW YORK CITY
\ ‘ J £ WASHINGTON D C 8 WOODBRIDGE. N J 8 HARRISBURG, PA
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: $-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-31
Client Bechtel National, Inc. Date: 9-10-82
Contractor: Cerrone Job No. _BT-82-67
In-place | In-piace
Test Dateof | Depthof | Density | Molsture % Proclor Location and Remarks

No. Test Elevation {pel) (%) Compaction| Code

1 9-10| 307.0{ 114.3| 17.1| 98.2 |L-6 {S 12 + 60 x E 0 + 35

2 9-10{ 317.0{116.7 | 15.5|100+ |L-6 |S 12 + 65 x E 4 + 40

3 9-10 | 313.0{112.4| 16.6| 96.6 |L-6 (S 10 + 50 x E 4 + 50

4 9-10| 309.0{111.4| 17.2{ -95.7 |L-6 |S 13+ 30 x E 0 + 50

5 9-10| 317.0{114.9|.17.0| 98.7 [L~6 (S 11 + 85 x E 4 + 40

* Tests- meet 90% requirement

AN N
Proctor |  Maximum Optimum S P
Code | Density (pcf) | Moisture {%] Material Type and Source %% \\\,\\\\
1L-6| 116.4 16.9 Silty Clay, trace gravel e '/ ‘ o \\\\
7 ' T ,|%‘
A - B ' . .)\
A7L/Lo&¢/ 5/07 / ' Respectfully submitted;. . _
SC-12 o
Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: ___8:00 - 4:30

Inspector: Chuck Keipper Chece k. K,O_ﬁolﬂ.&\.; €~

SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING ® MEMBER ® AMERICAN SOCIETY FOR TESTING & MATERIALS ._?‘ ) J
R/T Form C



FIFL.D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER 8 GROTON @ ALBANY @ SYRACUSE # NEW YORK CITY

o »
\ l J \ WASHINGTON D C ® WOODBRIDOE N J B HARRISBURG. PA
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD

ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls S e Site Report No. _DT=32
Client Bechtel National, Inc. Date: 9-11-82
Contractor; __Cerrone Job No. __ BT-82-67
In-place | In-place
Tost Date of | Depthof | Density | Maisture % Proctor Location and Remarks
No. Test Elevation {pel) (%) | Compaction] Cods
1 9-11 | 311.0| 111.9 19.7} 86.7 * S 9+ 74 xE 4 + 30 Test fails 907 requirement
2 9-11 | 306.0] 109.2 16.9 93.8 LI..—6 S 11 + 50 x E 0 + 32 Test meets 90% requirement
3 9-11 | 314.0| 113,11 15.9)87.9 |-* {513+ 20 x F 1 + 50 Test fails 90% requirement!
4 9-11 | 311.0{ 120.4 15.6} 93.6 * |Retest of test {1 Test meets 907 requirement
Test accepted by Bechtel
S 9-11 | 314.0{ 115.1 16.9f 89.5 | * |Retest of test #3 meets 90% requirement
6 _9-111310.00 117.9 12.8{01.7 | * IS 31+ 80 x E 0+ 30_Test meets 90Z requiremen
Practor Maximum Optimum .
Code Density {pcf) Moisture (%) Material Type and Source f\/-\\
AN
* 128.6 11.0 Silty Clay, some sand, some gravel on site _-.SV N . .\
L-6 116.4 | 16.9 Silty Clay, trace gravel - Lake Road— %" © : Lot © N
\.x- v : o .‘)‘-'v.\._‘._-\i,.' i .\\
v f_,/" »\‘ . ) L\\
‘,\’L_ 3 \“,’
Wz/ 7/;7 Respectfully submitted, -

Remarks: SC-12

EMPIRE SOILS INVESTI.\G\A,Ti(QNST'ISNC.

>

Inspection Time:

Inspector:

R/T Form C

8:00 - 4:30

Chuck Keipper

SUBSURFACE EXPLORATION 8 SOIL AND CONCRETE TESTING ® MEMBER & AMERICAN SOCIETY FOR TESTING & MATERIALS ; 9 . c;z



FIFLD IN-PLACE DENSITY TES™ REPORT

ORCHARD PARK @ ROCHESTER® GROTON @ ALBANY @ SYRACUSE @ NEW YORK CITY

LS

SOILS INVESTIGATIONS INC.

WASHINGTON. D C ® WOODBRIDGE. N 4 ® HARRISBURG. PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-33
Client Bechtel National, Inc. Date: 9/13/82
Contractor: _Cerrone Job No. __ BT-82-67
In-place | iIn-place
Test Date of | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Efevation [pei) {%) { Compaction{ Code
1 l9—13 312.0 112.3| 16.9] 96.5 |L-6 {S 9 + 45 x E 4 + 33 *
2 9-13| 315.0 108.8 16.5] 93.5 |L-6 |S 13 + 70 x E 2 + 20 *
3 9-13) 318.0 111.8| 16.8] 96.0 |L-6 |S 12 + 15 x E 4 + 30 **
4 9-13| 313.5 111.9| 16.9| 96.1 [L-6 |S 9 + 00 x E 4 + 38 *
* Test meets 907 requirement
** Test meets 957 requirement
N
"t | et | e | Materit Type and Sowrce N\
1L~6 | 116.4 16.9 Silty clay, trace gravel - Lake Ro%q\\g‘_?\i\‘\\“/ r “.‘3"%@' S .
Y PR
N Qo
N\
ﬂ/,qu/zf—“/ 7/9 7 Respectfuily submitted, \“‘\/ o
Remarks: SC - 12 EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 8:00 — 4:-30 .
Inspector: Chuck Keipper C'//\-«C(CL KU-Q}Q&J €1
SUBSURFACE EXPLORATION ®SOIL AND CONCRETE TESTING m MEMBER AMERICAN SOCIETY FOR TESTING & MATERIALS C

R/T Form C



FIF'.D IN-PLACE DENSITY TES™ REPORT

OACHARD PARK @8 ROCHESTER @ GROTON @ ALBANY @ SYRACUSE @ NEW YORK CITY

VL LI

SOILS INVESTIGATIONS INC.

WASHINGTON D C ® WOODBRIDGE. N J ® HARRISBURG. PA

ORCHARD PARK DISTRICT FFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: _Niagara Falls Storage Site Report No. _DT-34
Client Bechtel National, Inc. Date: 9-14-82
C BT-82-6
Contractor: errone Job No. ’
In-place | In-place
Test Date of | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation (pel) [%) | Compaction| Code
1 9-14 | 316.0| 110.9 16.4] 95.3 [L-6 S13+ 40xE1+ 10 *
2 9-14 | 312.0| 108.8 17.5] 93.5 |[L-6 S 94+ 13 xE 4+ 35 %
3 | 9-14{309.0| 109.6 18.4] 94.2 JL-6 |-S 11 + 40 x E 0 + 30 *
4 9-14 | 311.0| 117.7 13.4| 91.5 * S 8+ 75 x E 4 + 40 *
5 | 9-14 | 320.0| 110.8 16.3] 95.2 |L-6 | S 13+ 50 x E 1 + 79 *
* Test meets 907 requirement
Proctor Maximum Oplimum .
Code DBensity (pef) Moisture (%) Material Type and Source o '2.\\
L-6 116.4 | 16.9 Silty Clay, trace gravel - Lake Road -
j 'SR A
au . \
* 128.6 | 11.0 Silty Clay, some sand, some grave}f\ah*as_ite A~
Y\ o RRdn
e oY
\ . _-.-D {'4\

rreailis? 7> 7

sC-12

Remarks:

8:00 - 4:30

Inspection Time:

Inspector: Chuck Keipper

Respectfully submitted,

EMPIRE SOILS lNVESTlGA:HONS, INC.

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING mMEMBER m AMERICAN SOCIETY FOR TESTING & MATERIALS

R/T Form C

C huchk_ [QL‘A‘Q"\; <Tv

O )



DT
V1L LI
SOIL3 INVESTIGATIONS INC.

FIF1.D IN-PLACE DENSITY TEST REPORT

ORCHARD PARK 8 ROCHESTER @ GROTON B ALBANY ® SYRACUSE 8 NEW YORK CITY
WASHINGTON. D C ® WOODBRIDGE. NJ ® HARRISBURG. PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127

AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-35
Client Bechtel National, Inc. Date: 9/15/82
Contractor; _Cerrone Job No. BT-82-67
In-place | In-place
Test | Dateol | Depthof | Density | Moisture % Proctor Location and Remarks
No. | Test | Elevation| (pci] (%) | Compaction| Code
1 9/15| 312.0{114.1| 16.5] 98.0 | L-6]| S12+16 x EQ+30*.
2 9/151317.0{112.3]| 16.7} 96.5 | L-6| S10+00 x E4+45.**
3 9/151321.0{110.7] 17.0} 95.1 | L-6]| S13455 x E1+78.**
4 9/151312.0{110.2] 16.3] 94.7 | L-6| S8+60 x E4+35.*
*Meets 90% requirement,
**Meets 95% requirement,
r« r' g \.‘
L ‘
o ===
“Cade | oensty pe)_| Motsure (4l Material Type and Source
L-6| 116.4 16.9 Silty Clay, trace gravel
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

inspector:

R/T Form C

8:00 - 4:30

Chuck Keipper

Cyvwex

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING m MEMBER B AMERICAN SOCIETY FOR TESTING 4 MATERIALS

= & .




FIr D IN-PLACE DENSITY TEST EPORT

VL LIS

SOILS INVESTIGATIONS INC.

ORCHARD PARK ® AOCHESTER B GROTON @ ALBANY @ SYRACUSE ® NEW YORK CITY
WASHINGTON D £ @ WOODBRIDGE. N J B HARRISBURG. PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD

ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-37
Client Bechtel National,-Inc. Date: 9/17/82
Contractor: __Cerrone Job No. BT-82-67
In-place | In-place
Test Dateof | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation |pet) (%) Compaction{ Code
1 9/17/319.0] 116.9| 15.2| 93.1 |L-10 S10+40 x E4+25, Fails 95% Requirement.
2 9/171313.0 115.7| 15.00 92.2 |L-1G S11+50 x E0+25, Fails 95% Requirement.
3 9/17(318.0| 112.8] 15.4 96.9 |L-6 S13+35 x E1+20, Meets 95% Requirement.
4 9/17|319.0{ 119.3} 13.3] 95.1 |L-10 Retest of Test #1 this date. Meets 95% Req.
3
5 | 9/17(313.0( 119.4{ 13.5 95.1 {L-10 Retest of Test #2 this date. Meets 95% Req.
‘?‘;m_w )
| T;\‘A“ LY 1
ogEpanER:
Proct Maxi Opti .
Code. Dena:)::;“ :’:c‘n Moi‘:l‘u"::';:’/o] Material Type and Source
L-10| 125.5 11.9 Silty Clay, 1ittle Sand, little Gravel
L-6 116.4 | 16.9 Silty Clay, trace gravel
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
8:00 - 4:30

Inspection Time:

Inspector:

Chuck Keipper Oy Koo :
u
SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING ® MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS 3 07 07

R/T Form C



FI7".D IN-PLACE DENSITY TES™ REPORT

ORCHARD PARK m ROCHESTER 8 GROTON 8 ALBANY B SYRACUSE @ NEW YORK CITY

WASHINGTON. D C @ WOODBRIDGE N J B HARRISBURG. PA

\
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: $-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: __Niagara Falls Storage Site Report No. DT-36
Client Bechtel National, Inc. ' Date: 9/16/82
Contractor; __Cerrone Job No. BT-82-67
In-place | M-place
Test Date of Oepthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation [pch) [%} | Compaction] Code )
1 9/16 | 313.0[108.0] 15.8} 92.8 L-6f S11+65 x E0+35*
2 9/16| 318.0/110.7{ 16.3} 95.1 L-6| S9+30 x E4+35**
3 9/16 | 319.0[112.2| 16.9]| 96.4 L-6] S12+40 x E4+28**
4 9/161 323.0;111.5| 16.7{ 95.8 L-6| S13+70 x E1+70%**
5 9/16 | 301.0{111.4| 17.0| 97.9 L-6| S7+60 x E4+00*
*Meets 90% Requirement.
**Meets 95% Requirement.  _.. —
RN \
. m“ RIRRRIRA Lo .
‘ ' .“l“. PR A *"’3’) 13 \_ \
' S-( AR e ~| 1\
: o
Proct Maxi Opti .
[r::;:r Uena:xit';n ;lp";i] Molgt'ul::r['z/ial Material Type and Source
L-6] 116.4 16.9 Silty Clay, trace gravel
Respectfully submitted,
Remarks: SC-12 ‘ EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 4:30

Inspection Time:

Inspector: | Chuck Keipper Chyvoed,

t m\?
SUBSURFACE EXPLORATION & SOIL AND CONCRETE TESTING m MEMBER ® AMERICAN SOCIETY FOR TESTING & MATERIALS

R/T Form C

-
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FiF¥" D IN-PLACE DENSITY TEST REPORT

SOILS INVESTIGATIONS INC.

ORCHARD PARK ® ROCHESTER ® GROTON ® ALRANY ® SYRACUSE ®NEW YORK CITY

WASHINGTON DL awOODBRIDGE N J ® HARRISBURG PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127

AREA CODE 716-648-8110

Inspection Time:

Inspector:

8:00 - 4:30

Chuck Keipger

" Project: Niagara Falls Storage Site Report No. . DT-38
Client Bechtel National, Inc. Date: 9/20/82
Contractor: __Cerrone Job No. BT-82-67

In-place | In-place
Test Date of Depth of | Density | Moisture % Proctor Location and Remarks
No. Test Elevation lpel) %) Compaction} Code
1 9/201315.0 { 123.0} 14.1] 98.0 {L-10| S12+60 x EO+25*
2 9/20(316.0 | 117.5| 13.4f 95.9 [L-4 | S12+75 x EQ+20*
*Meets 95% Requirement.
‘r—w PO - b
i | -
CsEsoER |
| ‘ NIERN [ Lt
_ I s
Proc! Maxi Opti .
ol Denas):tl:rp’:ll Mni[:t'unr’:r[':’.’ol Material Type and Source
L-10¢ 125.5 11.9 Silt, little Sand, 1ittle Gravel
L-4 122.5 13.2 Clayey Silt, little Sand, trace gravel
Respectfuily submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Cwm,

\ qu\\'r
SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING @ MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS

R/T fForm C

S




FI" D IN-PLACE DENSITY TEST REPORT

, » » ORCHARD PARK 8 ROCHESTER 8 GROTON ® ALBANY & SYRACUSE & NEW YORK CITY
\ ‘ J N WASHINGTON D < @ WOODBRIDGE N J ® HARRISBURG. PA
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-39
Client Bechtel National, Inc. Date: 9/21/82
Contractor: Cerrone Job No. BT-82-67
In-place | In-place

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

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

] 9/21(319.0| 114.8| 14.0| 93.7 S10+50 x E4+25, Test fails 95% requirement.

2 | 9/21/319.0|121.0] 13.5| 98.8 Retest of Test #1 this date*.

3 9/21{305.0 | 120.9| 13.5} 98.7 S7+50 x E3+94**

4 9/217323.0 126.6) 14.2| 100+ S13+60 x E1+40*

5 9/21(317.0 1 116.9| 14.0] 95.4 S12+15 x EO+40*

6 9/21(321.0 | 122.1| 13.7| 99.7 S12+40 x E4+20*

7 9/21(306.01116.4| 13.8] 95.0 S7+50 x E4+00**

*Test meets 95% requirement.

**Test meets 90% requirement.

Proctor value used determined by Bechtel to

be closest to the source location.

Proctor Maximum Optimum .

Code | Oensity [pcf) | Moisture (%] Material Type and Source

L-4 | 122.5 13.2 Clayey Silt, little Sand, trace gravqﬁ;\r;:/;\ﬁfﬁrlTlﬁijl ~
,{Es?_ai AR HlJ

SEP 351080 |
Respectfully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 8:00 - 4:30

Chuck Kei N
Inspector: 1pper
SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING ® MEMBER @ AMERICAN SOCIETY FOR TESTING & MATERIALS\; -

A/T Form C o?p/



FIELD IN-PLACE DENSITY TEST REPORT

NP7 HARD PAMK 8 ROCHI 11 A8 GROTON 8 AL BANY 8 SYRACUSE 8 N{ W YNHK CITY

WACHING YD OC BWOLHLERINGE N J B HARR'SE )R P2

ORCHARD PARK DISTRICT DFFICE $-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No, __DT-41
Client Bechtel National, Inc. Date: 9/30/82
Contractor: Cerrone Job No. B7-82-67
In-place | in-place
Tost Bateof | Deptho! | Density | Moisture % Proctor Location and Remarks
Xo. Test Elevation {pet) (%} { Compaction| Code

1 19/30 (308.5[112.6{15.5{90.7 |L19| S10+60 x EQ+30*

2 |9/30 [304.0{97.4 [14.5|78.4 |L19] S8+60 x E0+30**

Reweoreo ofifse *1
3 9730 |[316.0{115.4112.0] 92.9 |L19] S11430 x E0+35* o

4" 19/30 |311.0}114.8 | 15.3}92.4 | L19| S9+20 x EO+30*

*Meets 90% requirement.

**Does not meet 90% requirement.

r‘*FUﬂﬂr' [0

ity

0CT 141982 ;|
1

! i

|
\! o

—

L | a |
! ! ! : ! |

A

Proctor !  Maximum ¢ Optimum .
Code l Density (pcll | Moisture (%) Material Type and Source

| i ;
L19; 124.2 12.2 ! Silty Clay, little Sand, trace gravel.

Respectiully submitted,

Remarks: 5C-12 EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: 12:00 - 4:30
Inspector: C. Keipper —
[o]
RA Form C SUBSURFACE EXPLORATION ®SO!L AND CONCRETE TESTING ® MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS j J J

/



NOTE: THERE IS NO REPORT NO. DT-40



FIELD IN-PLACE DENSITY TEST REF‘ORT

WAGmINDGION DO 8 wOODBRIDGE N J B HARRISBURD A

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127

OMCARL PALU B BHCHISTER® GROTON® A RANY 8 SYHACUSHE B NEw YORK CI1TY

AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-42
Client Bechtel National, Inc. Date: 10/1/82
Contractor: _Cerrone Job No. BT-82-67
In-ptace | in-pisce
Test Dateof | Depthof | Density | Moisiure % Practor Location and Remarks
Ko. | Test Elevation (pel} {°4) Compaction| Code
1 10/17 |1305.01113.3 |113.0]91.2 |L19) S8+60 x E0+30* Ré‘\”e% of % 9-30-82
2 110/ 1311.01118.8 {14.3}195.6 |} L19] S10+05 x EO+30*
3 |10/1 1298.0(113.6 {12.3]91.5 |L19| S7+60 x E3+40*
4° 110/1 1319.0{120.4 {12.9 96.9 | L19] S12+450 x EQ+25**
5 110/1 1307.0!118.3 14.9095.2 |L19! $8+425 x E0+35*
6 {10 320.0(122.4 [ 13.5198.6 | L19| S9+50 x E4+25**
MR T
7 110/ 1301.01112.013.7}90.2 |L19} S7460 x E3+20* ! 5D L,‘f i
“ ML IR S v < S
] :
8 {10/1 1313.0118.0 [ 14.0195.0 |L19| S10+30 x E3+30* B Y S TP
1 o1 471304 s
9 10/ 1310.0(118.5:13.1{95.4 | L19| S7+65 x E1+00* po e
SEHEEE ’fi(j
SSEREACI AL
!L *Test meets 90% requirement.
! i**Test meets 95% requirement.
'. | |
EPE":& D::::;" rp':.ll : Mthiu"::T%) ; Material Type and Source
L19| 124.2 | 12.2 | Siity Clay, little Sand, trace gravel.
Respecttully submitted,
Remarks: 5C-12 EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time:

inspector:

7:00 - 4:30

Chutk Keipper

[N

R/T form C

SUBSURFACE EXPLORATION ® SOt AND CONCRETE TESTING ®MEMBER @ AMERICAN SOCIETY FOR TESTING

£
/f v T
& MATERIALS

= N




FIELD IN-PLACE DENSITY TEST REPORT

Ol LN PALK @ ROCHISTIR @ GROTON ® ALBANY 8 SYRACUSE 8 NEW YORX C1TY

WALHINGION D C 8 WOLDBRIDGE NJ B RHARRISE LG ba

AV a kI T
SOILSINVESTIGATIONS INC

ORCHARD PARK DISTRICT DFFICE 5-3858 SHELDON ROAD
ORCHARD PARK., NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. pT-43
Client Bechtel National, Inc. Date: 10/2/82
Contractor; _Cerrone Job No. BT-82-67
in-place . In-piace
Teost Dateof | Depthof | Density | Molsture % Proctor Location and Remarks
No. Test Eievation pef} ¢ (%) | Compaction] Code

1 10/2 |311.0112.3 }13.3 {90.4 |L19 |S7+70 x E3+70*

2 00/2 [322.0118.9 }|13.4 [95.7 {L19 [S11+50 x E4+420**

3 HO/Z 313.0 116.5 |{12.5 {93.8 |L19 | S9+50 x E0+35*

4 00/2 |316.0 117.9 {14.5 |94.9 |L19 |S7+80 x E4+20*

5 J0/2 i311.0 [120.8 {13.6 {97.3 |L19 |S7+60 x E1+00*

6 10/2 (308.0 113.8 !14.2 [91.6 |{L19 |S7+60 x E3+00*

RetesteD 2 ofifee Al
7 30/2 {321.00111.8 118.2 |90.0 |L19 |S10+55 x E4+30 - Fails 95% requirement.

*Meets 90% requirement.

**Meets 95% requirement.

| TSI LRI,

| ' ! ‘ ]L LR ' !

; i V H u"l;' o
! ' ! L‘-.AA‘J‘_”"”H
N ! 1 L

f | i ! CT 141982 \
Proctor ! Maximum | Optimum . ) - :
Code | Density fpcf] | Moisture %) . Material Type and $ "‘Euﬁ {: l 4 ; i ' i L )
IR CHH R R =]
L19 124.2 12.2 Silty Clay, little Sand, trace grave]
Respectfuily submitted,
Remarks: sC-12 EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time: __8:00 - 4:30

. r .
Inspector: C. Keippe
SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING @ MEMBER & AMERICAN SOCIETY FOR TESTING & MATERIALS &? .D Q

R/T Form C
. [



FIELD IN-PLACE DENSITY TEST REPORT

Niagaré.Fal]s Storage Site

TR AR AR @ HOCHISTER 8 GROTONS A RANY 8 SYRACUKE 8 NF W YOHR CITY

WALHINGTION DL SWONDKKRINGE N J 8 MARRISBURG PA

ORCHARD PARK DISTRICT DFFICE S-3858 SHELDON ROAD
- ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Report No. DT-44
Client Bechtel National, Inc Date: 10/4/82
Contractor; _Cerrone Job No. BT-82-67
In-piace | in-place 1
Test Bate of | Depthol | ODensily | Moisture % Practor | L ocation and Remarks
No. Test Elevation L.14]] (%A) Compaciion] Code
1 10/4 {321.0|119.4 {15.0]96.1 |[L19| S10+50 x E4+30** R€TE?T gp'¢'7 jo-2-82
2 110/4 [313.0(119.2 {14.3]196.0 L1191 S7+70 x E3+60*
3 [1o/4 [313.0[121.5 {13.7 [ 97.8 |L19.| S8+60 x EQ+20** ;
4 10/4 |311.0{117.2 {14.7 { 94.4 | L19| S7+60 x E1+50*
5 110/4 13271.01121.6 114.8197.9 |L19| S9+00 x E4+20**
6 [10/4 1314.01116.7 [ 13.8|94.0 |L19} S7+60 x E3+65*
7 110/4 1317.01118.1 114.2195.1 }L19| S10 +90 x EO+30**
8 110/4 {311.04117.2 {14.1194.4 |L19| S7+60 x E1+40*
S
| n -
*Meets 90% requirement. ””_UJ”DE B, [,“
| ; : Ui B —A.:,, Emj)
§ : i **Meets 95% requirement. IH, 00T 4 . . A
3 i : | jﬁ‘ R L VA
i : ! | i ! Ao i
T S
— ' L
Prostor - Maxi gptimum ! .
;ﬂ:ri Den.t’;:;n :n"é'l Moile::::T%n) i Material Type and Source
L19 124.2 | 12.2 [Silty Clay, little Sand, trace gravel
Respectfully submitted,
Remarks: sC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time:

Inspector:

8:00-4:30

Chuck Keipper

RT Form C

SUBSURFACE EXPLORATION ® SOIL AND CONCRETE TESTING @ MEMBER 8 AMERICAN SOCIETY FOR TESTING & MAT@:IALS

202



FIELD IN-PLACE DENSITY TEST REPORT

O =aB : paAlA P L1 M4l ST R B GROINNS ALRANY @ SYRACUSE # NE W YORK CITY

WASMINGTON (0. 8 WOODRRINGT N . ® HARRISARUAG PA

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 . AREA CODE 716-648-8110

Project: Niagara Falls Storage Center Report No. __DT-45
Client Bechtel National, Inc. Date: 10/5/82
Contractor: Cerrone Job No. BT-82-67
in-place | In-place
Tezt Date of | Depthol | Density | Molsturs % Proctor Location and Remarks
No. Test Eisvation (peh) (%) Compaction} Code
1 N0/5 1325.0(118.2 |14.7195.2 |L19] S13+60 x E1+65*
2 10/5 1322.01118.1 {13.8195.1 {L19] S13+00 x EO0+40*
3 N0/5 1321.0{119.5(14.0{96.0 L19‘ S11480 x EQ+40**
4 110/5 1306.0{121.9 (14.1]98.0 |L19| S7+60 x E2+60*
5 No/5 |320.0(113.7 14.6191.5 |L19]| S13+25 x E4+20*
6 [10/5 [308.0{120.8 {114.9|97.3 |L19| S7+60 x E2+30*
7 110/5 [322.01119.9 {14.8196.5 | L19 | S9+50 x E4+15**
8 (10/5 {323.0(119.2 {13.9}196.0 |[L19]| S11 +30 x E4+20** n l?ﬁﬂ'?ﬂﬂm?ﬁ
AT f]
9 N0/5 (311.04114.5 113.692.2 |L19} S7+70 x E3+00* } I N
] 0C I
1010/5 |312.01118.1 | 14.2] 95.1 |L19| S7+60 x E1+80* [M U1 41982 M
T ]
1 L ’-'I'l"“::i‘.'il;'l ’
| i . | *Meets 90% requirement. ) T |
{ , : [ : [**Meets 95% requirement.
P I 197 | Opti : .
(r::::r Dm:;;n :lp";il | mnixlu"rl:?/a) i Material Type and Source
L19{ 124.2 12.2 i Silty Clay, some Sand, trace gravel
Respectfully submitted,
Remarks: SC-12 ' EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time: _/:30-5:00

. .
Chuck Keippe .
Inspector: pper
SUBSURFACE EXPLORATION ®SOHL AND CONCRETE TESTING ®MEMBER & AMERICAN SOCIETY FOR TESTING & MATERIALS ? 2 Q

R.TformC




FIELD IN-PLACE DENSITY TEST REPORT

OHLHARD PAMK 8 RUI ML STFR B GROI(ING® A HANY @ SYRACUSE ® NEw YORN (1TY

WARHINGTOW ) 1. @ WOODRRIDGL N I ® HARRISBURG Pa

ORCHARD FARK DISTRICT DFFICE* 5-3858 SHELDON ROAD

ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-46
Client Bechtel National, Inc. Date: 10/6/82
Contractor: Cerrone Job No. BT-82-67
in-plsce | In-place
Teet | Dateof |{ Depthol | Density | Woisturs % Proctor Location and Remarks
No. | Test | Elevation| pc] (%) | Compaction| Code
1 [10/6 {322.00120.7 |15.2 197.2 |L19| S11+80 x EQ+25%*
2 {10/6 1317.01120.3 {14.9{96.9 |L19 | S10+00 x EQ+20** '
3 o/6 [315.0[118.4 |14.3 [95.3 |L19.] S8+20 x EQ+15** o
4 10/6 1323.0(118.8 [14.2 ] 95.7 | L19 | S13+20 x E4+20*
5 |10/6 323.0]118.6 -13.8 95.5 |L19 ] S11+00 x E4+20%*
6 10/6 1326.0]118.7 [13.8 [95.6 |L19 | S13+60 x E1+00**
-7 10/6 1312.04119.1 115.0195.9 {L19 | S7+60 x E2+75*
8 [10/6 |325.0[119.1 |14.2 [ 95.9 | 119 S13+20 x E4+25+ ‘LEG O NS
9 (10/6 1318.0[123.4 :114.8199.4 |[L19 | S9+80 x EQ+20** g ‘“ L
10 10/6  {316.0 1]9.1 13.9195.9 JL19; S7+60 x EQ+90** '{ 0el L 41382 ‘,f
11 10/6  1316.0114.8 [13.6 | 92.4 | 119 | 57+60 x E2+30* WMer o
: s | :. BN SANANHEVES i
l ' ‘; ! *Meets 90% requirement. |
i ,‘**Meets 95% requirement.
Ptr::::r n::sf:;“ r;::u Mgi‘i:i:::l;:’/bl | Material Type and Source
L19 i 124.2 12.2 Silty Clay, little Sand, trace gravel
Respectiully submitted,
Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time:

7:30-5:00

Inspector:

RT Form C

5D R

e ’
Chuck Keipper C) ve s
SUBSURFACE EXPLORATION 8 SOIL AND CONCRETE TESTING 8 MEMBER 8 AMERICAN SOCIETY FOR TESTING & MATERIALS
1



FIELD IN-PLACE DENSITY TEST REPORT

WhsHMINGS DI [0

TR HMARND PAUKR 0 KOCHISNT(HEGRITONGS ALBANT 8 SYRALLUSE B Nt W YOlaK 0t

® WOODHRIDAE N J B HARKISRURG Pa

ORCHARD PARK DISTRICT DFFICE S$-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127

AREA CODE 716-649-8110

Project: __Niagara Falls Storage Site Report No. DT-47
Client Bechtel National, Inc. Date: 10_/7/82
In-place | In-place
Tesl Bate of | Depthof | Density | Moisture % Proclor Location and Remarks
Ko. Test Etevation {pct) %l Compaclion| Code
1 [10/7 1325.0(118.2 {14.0 [95.2 |L19 | S12+400 x E4+15**
2 0/7 {323.010121.1 {13.8 [97.5 |{L19|S9+60 x E4+20**
3 [10/7 |316.0115.3 |13.0 [92.8 |L19 | S7+60 x E2+20* .J
4 N0/7 [317.0[119.6 |15.6 {96.3 |L19 | 57+60 x E2+70**
, *Meets 90% compaction requirement.
F*Meets 95% compaction requirement.
A = PRRAESE 1
— J,' i
! T PPy {
; :;*f‘llc' 41982 ;’
| I S i
—r x TRE Ll
- LS L)
|
{Proctor | Mauxi Gpti :
! g;a:ri nma;:;;\ - | MO:;!:JT:T‘.'«] ; Material Type and Source
. _ 1
L19 | 124.2 | 12.2 | silty Clay, Tittle Sand, trace gravel
Respectfully submitted,
Remarks: sC-12 EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 4:00

Inspection Time:

lr;spector: Chuck Keipper & Bi1l Schmitz o Mea‘ou

SUBSURFACE EXPLORATION ® SOHL AND CONCRETE TESTING ®MEMBER ®AMERICAN SOCIETY FOR TES ; ING & mTERIALS \_?,J

RT Form C



FIELD IN-PLACE DENSITY TEST REPORT

OR(CHARD PARPU @ ROCHESTER @ GROTON 8 ALBANY 8 SYRACUSE @ Nif w YORK CITY

WASHINGTION DC 8 WOODBRIDGE N J ® WARRISBURG PA

S01Ls1

Ny g
STIGATIONSING,

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site . Report No. DT-48
Client Bechtel National, Inc. Date: 10/8/82
Contractor: _Cerrone Job No. BT-82-67
in-placs | In-place

Tost Date of | Depthof | Density | Moisture % Proctor Location and Remarks

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

1 [10/8 (321 {122.7 {13.1| 98.8 |L19| S8+20 x E4+25, *95%

2 110/8 {316 {113.4 {15.1] 91.3 |L19] S8+20 x E0+45, *90%

3 0/8 [318 [114.2{13.3]91.9 |L19] 57470 x E1+80, **95% .

4 10/8 |320 |124.3(12.3}100.1 | L19| S7+60 x E3+60, *95%

5 110/8 |319 118.8 12.21 95.6 | L19| S7+65 x E1+90, *95% BetesT £ # 3
6 |10/8 322 (121.2 {13.1]97.6 |L19| S7+80 x E4+15, *95%

) *Meets Requirements.
. **Does Not Meet Requirements.
P:;:?: r D::::;n ;lpmcﬂ mﬁ'l’:'u"::'{‘%; Material Type and Source
L19| 124.2 12.2 Silty Clay, little Sand, trace gravel, On Site Material.

Respectfully submitted,

Remarks::____9C-12 EMPIRE SOILS INVESTIGATIONS, INC.

Inspection Time: 8:00 - 4:30

Bi1l Schmitz . - -
inspector: = TR Sy, .

F 0. 2

p . o W
SUBSURFACE EXPLORATIUN @ SOIL AND CONCRETE TESTING @ MEMBER 8 AMERICAN SOCIETY FOR TESTING & MA IALS

RTFormC




FIELD IN-PLACE DENSITY TEST REPORT

ISR a
SOILS INVESTIGATIONS INC

ORC=ARND PARK 8 AOCHESTER 8 GROTON® ALBANY B SYRACUSE 8 NfW YORK C)TY

WASHINGTON D C 8 WOODRRIDGL N J 8 HARRISBURG PA

ORCHARD PARK DISTRICT DFFICE' 5-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Project: Niagara Falls Storage Site Report No. DT-49
Client Bechtel National, Inc. Date: 10/9/82
Contractor: _Cerrone Job No. BT-82-67
in-place | In-place
Test | ODateol | Depthof | Density | Moisture % Proctor Location and Remarks
No. | Test | Eievation| (pcl) (%] | Compaction| Coge
1 10/9 [321 {124.1]10.3]99.9 [L19] S7+60 x E3+20, *95%
2 {10/8 {325 |112.9}13.690.9 | L19| S13450 x E0+70, **95%
3 |10/9 |325 |118.412.5}95.1 | L19| S12+70 x EO0+35, *95%
4 110/9 -|325 {119.1{11.7}95.9 |L19| S13+55 x E1+00 *95% RetesT oF $2
5 110/9 323 |118.6]13.9]95.5 | L19| S10+80 x EO+40, *95%
6 [10/9 [322 |119.7 {12.5]96.4 | L19| S9+50 x E0+35 *95%
7 10/9 322 |117.9 |14.1(95.0 [L19| S10+85 x E4+30 *95%
*Meets Requirement
**Does Not Meet Requirement.
Pg';':' ufﬂ’s’:;“;"";ﬂ ﬁn“ﬁ?tiunr‘:':?/ul Material Type and Source
L19 ¢ 124.2 '12.4 Silty Clay, little Sand, trace gravel.
Respectiully submitted,
SC-12 EMPIRE SOILS INVESTIGATIONS, INC.

Remarks:

-

Inspection Time:

Inspector:

8:00- 4:30

Bill Schmitz

. 5o 2
TN AN Seheandn

SUBSURFACE EXPLORATION 8 SOHL AND CONCRETE TESTING @ MEMBER 8 AMERICAN SOCIETY FOR TESTQ"G-& MATEIALS

AT form C




FIELD IN-PLACE DENSITY TEST REPORT

ORCHAR[ FARK @8 ROCHESTFR @ GROTON 8 ALRANY 8 SYRACUNE 8 NEW YORK CITY

WASHINGTON D C 8 WOCDBRIDGE N J ® KARRISBURG Pa

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

Project: 'Niagara Falls Storage Site Report No. DT-52
Client Bechtel National, Inc. ' Date: 10/14/82
Contractor; _Cerrone Job No. BT-82-67
In-place | In-place
Test Date of | Depthof | Density | Moisture Y% Proctor Location and Remarks
Ko. Test Elsvation fpef} (%} Compaction{ Code

1 [10/14 322 [122.8 |12.998.9 |L19| S8+95 x EQ+45, *95%

2 {10/14 {322 |119.0 {14.8{95.8 {L19| S7+90 x E4+20, *95%

3 (10/14 [324 (118.6 [14.3195.5 |L19| S10+00 x E0+45, *95% ' :

10/14 {322 |111.2 {14.989.5 |L19| S7+60 x E2+20, **95%

10/14 | 322 |122.4 |15.6 | 98.5 |L19| S7+65 x E3+00, *95%

6 (10714 {325 [119.3 |14.9]96.1 |L19]| S11400 x E+45, *95%
7 [10/14 |322 [116.0 |16.0]93.4 |L19| S7+60 x E2+15, **95% Retesren o O[!S/ TesT™
t *Meets Required Compaction.
**Does Not Meet Required Compaction.
[Proct Waxi Opti .
gd:" w:::;" m'l Mnipst'ur::‘?%] Material Type and Source

L19 | 124.2 12.2 Silty Clay, 1ittle Sand, trace gravel.

Respectfully submitted,

Test #7, Retest of #4.

Remarks: EMPIRE SOILS INVESTIGATIONS, INC.

Sc-12

Inspection Time: 8:30 - 5:00 S22

) ; .. .
Inspector: Bill Schinitz M&A%—_—_
- SUBSURE, . . EXPLORATION & SOIL AND CONCRETE TESTING # MEMBER @ AMERICAN SOCIETY £OR TESTING & MATglALS

RT Form C




FIELD IN-PLACE DENSITY TEST REPORT

ORCHARD FAUK 8 ROCHESTER B GROTON ® ALBANY 8 SYRACUSE 8 NEW YORK 11y
WALHINGION DL » WOODDBRIDGE N J @ HARRISBURG Pa

ORCHARD PARK DISTRICT DFFICE: S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-648-8110

Project: Niagara Falls Storage Site Report No. DT-50
Client Bechtel National, Inc. Date: 10/12/82
Contractor: _Cerrone Job No. BT-82-67
in-place | in-place
Tezt Date of | Depthof | Denszity | Moisture ) Proctor Location and Remarks
No. Test Eievation {pel) (%} Compaction| Code

1 ]10/12 | 319.5{125.3 | 15.5] 100.9 | L19| S7+55 x E1+65, *95%

2 [10/12 1321 1126.4]14.5]| 101.8 | L19| S8+40 x E0+40, *95%

3 {10/12 | 324 -123.8 13.4{ 99.7 | L19 S12+40 x E0+36, *95%

*Meets Required Compaction.

Procter Mazimum Optimem

Code | Density {pef} Moisture (%) | Material Type and Source

Lig | 124.2 12.2 Silty Clay, little Sand, trace gravel - On Site.

Respectfully submitted,

Remarks: SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
Inspection Time: _3:00 - 5:30 7o 9
Ir;sbectdr: Bill Schmitz AN Sedeenaka,

SUBSURFACE EXPLORATION @ SOIL AND CONCRETE TESTING ®MEMBER ® AMERICAN SOCHETY $OR TE STINZa MATEI!ALS
R Form C -
7



FIELD IN-PLACE DENSITY TEST REPORT

DETHART PALK 8 ROCHLSTER 8 GRCTON 8 ALRANY @ SYRACUSE 8 Ni w YO CITY

WALHINGION. D C ® WODDBRIDGE N J ® HMARRISBURG PA

ORCHARD PARK DISTRICT DFFICE' S-3858 SHELDON ROAD
ORCHARD PARK. NEW YORK 14127 AREA CODE 716-649-8110

R/T Form C

p‘,o,-ect Niagara Falls Storage Site Report No. DT-51
Client Bechtel National, Inc. Date: 10/13/82
Contractor: _Cerrone Job No. BT-82-68

In-place | In-place

Test | Dateof | Depthof | Density | Molsture % Proctor Location and Remarks

No. | Test | Eisvation | (pct) (%] | Compaction{ Code

1 10713 {323 [121.6 |16.1|97.9 [L19| S10+40 x E0+45, *95%

2 {10/13 {324 |114.0]13.691.8 [L19| S10+80 x E4+25, **95%

3 [10/13 {323 1{120.9 |{13.6{97.3 {L19| S8+15 x E4+20, *95% . ‘

10/13 1324 [119.2 [ 14.3| 96.0 |L19| S10+55 x E4+20, *95% RET&GT‘@F a2

5 [10/13 1325 [118.2 {13.1]95.1 |L19| S11+60 x E0+40, *95%

6 (10/13 1322 1113.3 {16.9}91.3 |L19| S7+460 x E2+75, **95%

7 [10/13 {322 {119.6 | 14.6] 96.3 |L19| S7+55 x E2+35 *95% Retesr «¢ ¥ 6

*Meets Required Compaction.
**Does Not Meet Required Compaction.

Péﬁ:r D::::;;" :";';" Mgi':'&,":z':;ﬂ Material Type and Source

L19: 124.2 12.2 Silty Clay, little Sand, trace gravel - On Site.

Respectfully submitted,

Remarks: - SC-12 EMPIRE SOILS INVESTIGATIONS, INC.
lnspection.Tir;'ae_: 8:00 - 5:00 D9
Inspector: Bill Schmitz mﬂ_‘_ih .

oo
SUBSURFACE EXPLORATION % SOIL AND CONCRETE TESTING @ MEMBER ® AMERICAN SOCIETY FOR TESTH & MATBRIALS



» >
ildR2
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

ARE

ORCHARD PARK 8 ROCHESTER ® GROTON @ ALBANY 8 SYRACUSE & NEW YORK CITY
WASHINGTON. D C ® WOODBRIDGE. N J ®# HARRISBURG, PA

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127

A CODE 716-648-8110

Project: Niagara Falls Storage Site Report No, _DT-53
Client Bechtel National, Inc. Date: 10/15/82
Contractor; Cerrone Job No. BT-82-67
In-place | In-place

Test Date of | Depthof | Density | Moisture % Proctor Location and Remarks

Ko. Test Elevation [pci} (%} Compaction| Code

1 10715 |322 |126.315.0] 101.7 | L19| S7+55 x E2+15 (retest) *95%. QRetest o 1o

TEST ! H |

2 (10/15 (324 |120.6 | 14.5|97.1 |L19| S9+40 x E4+25, *95%.

3 {10/15 (324 |122.0|15.7|98.3 |[L19| S9+50 x EQ+45, *95%.

4 110/15 {323 [119.1 {15.8|95.9 |L19| S7+60 x E2+15, *95%.

5 10/15 (324 113.4 |15.7]91.3 L19| S7+75 x E4+10, **95%.

6 10/15 324 |119.2 }115.4195.9 |L19| S7+55 x E4+00, *95% (retest eof TesT 8§

*Meets Required Compaction.
**Does Not Meet Required Compaction.

Proct Maxi Opti ,

Code | emsity petl | Malsture () Material Type and Source

L19| 124.2 12.2 Silty Clay, little Sand, trace gravel

Respectfully submitted,
sC-12. EMPIRE SOILS INVESTIGATIONS, INC.

Remarks:

Inspection Time:

Inspector:

9:30 - 5:00

Bil1l Schmitz

S22

’?\‘\\ Sm-.,

R/T Farm

SUBSURFACE EXPLORATION mSOH AND CONCRETE TESTING ® MEMBER ® AMERICAN SOCIETY FOR TESTING & M! ERIALS



FIELD IN-PLACE DENSITY TEST REPORT

» » ORCHARD PARK @ ROCHESTER l GROTON ® ALBANY 8 SYRACUSE 8 NEW YORK CITY
\ ' l J N WASHINGTON, D C B WOODBRIDGE. N J. @ HARRISBURG. PA
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Pnjject; Niagara Falls Stdrage Site Report No. DT-54
Client Bechtel National, Inc. Date: 10/18/82
Contractor: __Cerrone P Job No. BT-82-67
In-place | In-place
Test | Dateof | Depthof | Density | Moisture % Proctor Location and Remarks
No. Test Elevation (pef) {%) | Compaction| Code

1 {10/18 | 324.5(125.0 10.8 | 100.6 | L19| S8+20 x EQ+45, *95%.

2 [10/18 {324 |121.3|12.3.}1 97.7 | L19| S7+60 x E2+60, *95%.

3 {10/18 {325 {119.4 | 11.2]96.2 |L19| S7+60 x E3+50, *95%.

*Meets Required. Compaction.

Proctor Maximum Optimum

Code Density (pci) Moisture (%) Material Type, and Source

L19 124.2 12.2 Silty Clay, little Sand, trace gravel.

Respectfully submitted,

Re.marks: _ EMPIRE SOILS INVESTIGATIONS, INC.

inspection Time: __8:30 - 3:00 30707
Inspector: Bi11 Schmitz TR S

RFACE EXPLORATION 8 SOIL AND CONCRETE ING EMEMBER ® AMERICAN YFORT P/ MAI!R A
sSuBsyY C ES G E E ERIC. SOCIE [o] ES Ga 1ALS
R/T Form C



APPENDIX 1-C

Results of Laboratory Tests



EIIEIRE

PROJECT: Niagara Falls Storage Site
CLIENT: Bechtel National, Inc.
DATE: June 1, 1982

PROJECT NO: BT-82-67

REPORT NO: L-2  (Revised)

REPORT OF RELATIVE DENSITY

ASTM D-2049

Material: Crusher Run Stone sampled at Niagara Stone
on 5/25/82 by William Schmitz of Empire Soils
Investigations, Inc.

Average Minimum Density = 106.6 pcf

Average Dry Maximum Density = 135.7 pcf.
Atterberg Limits, PI = 0%, Non-Plastic

Sieve Size Percent Finer
2" 100.0%
3/4" 65.7%
1/4" 32.6%
#10 18.5%
740 11.0%
7200 6.7%

NOTE: Scoop used to place material in 0.1 cubic foot mold
Respectfully submitted,
EMPIRE SOILS IhVESTIGATIONS
Stanley J. Blas¢ Jr., C.E.
Regional Manager

gel




size distribution and Atterberg Timits) were run on each compaction test
sample. The test results are plotted on Figure 3-5. Shown on this figure are
the specification Timits and the individual test results. As is shown on this
figure, all the test results were either within or very close to the
specification limits.

6.5 PERMEABILITY TESTING
6.5.1 Background

The specification for the construction of the clay cap requires the material
when compacted to have an in-place permeability equal to or less than

1 x 10'7 cm/sec. In order to verify the permeability of the compacted
material, laboratory tests were conducted on both undisturbed Shelby tube
samples and laboratory compacted samples. No field permeability testing was
conducted because the anticipated range of permeability values is lower than
the range that can be effectively tested by normal field test. As an example,
Reference 3 indicates the lower end of measurable values from field tests are
between 1 x 107 and 1 x 1077 cm/sec.

The permeability testing of the compacted clay also included the dikes and
cutoff wall surrounding the waste pile. The dikes and cutoff wall were also
designed for an in-place permeability equal to or less than 1 x 10'7 cm/sec.

6.5.2 Undisturbed Sample Testing

The undisturbed Shelby tube samples were taken between July 3 and July 9,
1984, A1l the samples were taken from either the dike or cutoff wall. The
drill holes were advanced to the selected sampling depth by rotary drilling
using hollow stem augers. The samples were obtained by pushing a 3-inch
diameter Shelby tube into the soil. No water was used in the drilling
process. The six sampling locations are shown on Figure 3-1. As can be seen
in this figure the sampling locations were spaced on all sides of the
enclosure. The boring logs showing the depth and number of samples taken from
each boring are contained in Appendix 3-C. A1l borings were grouted upon
completion with a mixture of cement, sand, and bentonite.



Eight samples were selected for permeability testing from those collected. Of
the eight samples tested two were from the dike section with the remaining six
coming from the cutoff wall. An equal number of samples were taken from the
R-10 dike area and the South dike area. It was important to test both areas
because the fill material was from different borrow areas and was placed by
different contractors over a two-year period.

The test procedure that was used to determine the permeability, in general,
was performed as follows. The sample after being extruded and cut from the
Shelby tube was sealed in a rubber membrane and placed in a triaxial chamber,
In this method, the rubber membrane acts as the outer boundary of the
permeameter. The triaxial chamber is used inorder to allow a confining
pressure to be applied to the membrane and sample, in an effort to stop any
leakage along the interface between the sample and the permeameter. In soil
samples of Tow permeability it is extremely important to eliminate all leakage
to ensure meaningful test results. After the sample was sealed in the
chamber, it was saturated by applying a back pressure at both ends of the
sample. The average degree of saturation of the test samples was over 99
percent. Upon completion of the saturation, the sample was placed under a
differential head to initiate flow through the sample. The flow quantity was
measured until a steady state condition was obtained over a 24 to 48-hour
period. Once the steady state condition was obtained the sample permeability
was calculated. Each sampie was tested at both 5 and 10 pounds per square
inch differential head. The test results of the permeability are contained in
Appendix 3-D with a summary shown in Table 3-2. Also included in Appendix 3-D
is the test procedure used by Empire Soils Investigations, Inc. for
permeability testing.

6.5.3 Laboratory Compacted Sample Testing

Permeability testing was conducted on laboratory compacted samples of the fill
material used for the clay cap. Three sets of tests were performed, two
samples were from the Lew-Port material with the third coming from the Swann
Road soil. The material used for the permeability testing was taken from
samples that were collected for Proctor testing. For each set of tests two
individual samples were compacted, one at approximately 90 percent of maximum



density and one at approximately 95 percent of maximum density. This méthod
of testing was selected in order to determine the effect on the measured
permeability due to a variation in the degree of compaction. Both samples
were compacted at 1 to 3 percent above optimum moisture.

The test procedure after the samples were molded was identical to that
previously described for the undisturbed samples. Again, each sample was
tested under two different differential heads, 5 and 10 pounds per square
inch. The average degree of saturation for the compacted samples was also
over 99 percent. After the completion of each test the results were evaluated
and the sample permeability was calculated. The test results are also
contained in Appendix 3-D and summarized in Table 3-3. Figure 3-6 shows the
permeability test results plotted as a function of degree of compaction.

6.5.4 Summary of Test Results

A1l the test results indicate the measured permeability is less than

1 x 10’7 cm/sec. The average permeability of all the undisturbed samples
was calculated to be 2.80 x 107" cm/sec. and for the laboratory samples the
average value was 1.35 x 10'8 cm/sec. The average for the laboratory

samples was taken from Figure 3-6 at 95 percent compaction. Therefore, it can
be concluded that the in-place permeability of the clay material in both the

dikes and cutoff walls, and the clay cap is less than 1 x 10'7 cm/sec.

It was also noted that the range of permeability values was fairly consistent
between the undisturbed samples from the R-10 dike area and the South dike
area. This factor is significant for several reasons. Firstly, it tends to
indicate that slight variations in the material and material sources had
1ittle effect on the permeability of the compacted clay material. Secondly,
there was no significant difference in the measured permeability between the
material placed two years prior to sampling (R-10 dike) and the material
placed one year prior to sampling.



6.6 STRENGTH TESTING

Strength tests were performed on Taboratory compacted samples of the clay
material. The tests were performed to verify the design parameters used in
the stability analysis of the interim and final covers. Those values were ¢'
(effective angle of internal friction) of 25 degrees and c¢' (effective shear
strength) of 200 pounds per square foot. The test procedure, which was used
to determine the strength parameters, was a three-stage consolidated undrained
triaxial test with pofe pressure meassurements. In total three sets of
samples were tested, two from the Lew-Port material and one from the Swann
Road material. The samples were taken from the same three samples used for
the permeability testing. Each sample was compacted to a density equal to

95 percent of optimum density for that particular sample. The moisture level
was maintained at 1 to 3 percent above optimum moisture.

The test results from the triaxial testing are contained in Appendix 3-E and
summarized in Table 3-4. As can be seen from the test results the average c'
value is nearly equal to the design parameter of 200 pounds per square foot

and the ¢' value exceeds the design value of 25 degrees. Therefore, it can be
concluded the slope stability factors of safety are acutally higher than those

reported in Section 4.3.2 of the Waste Containment Design Report (Reference 1).



7.0 INSPECTION OF INTERIM CAP

The inspection requirements of for the interim cap are discussed in detail in
Section 3.3.1 of the Waste Containment Design Report (Reference 1). A
commitment is made in the Design Report to inspect the cap every Spring
following the last frost and also in the Fall. The inspection would include a
visual check for surface erosion, shrinkage cracks, animial borrows, and
deep-rooted vegetation. In addition, the elevation of the top of the interim
cover would be checked for depressions due to possible settlement. The
interim cover will be recompacted or reworked if any damage or deterijoration
was noted during the inspection. It will be very important during the first
inspection (Spring 1985) to check for possible deterioration due to
freeze-thaw since the topsoil layer has not been placed.



8.0 SUMMARY

The initial construction of the interim cap was conducted between August and
October 1984. The work was performed by Cowper Construction Company, Inc.
under the technical direction of Bechtel National, Inc. A1l work was done in
accordance with the appropriate specifications and design drawings. Field
density tests showed that the average degree of compaction of 98 percent was
achieved thus exceeding. the required 95 percent. Laboratory tests results
indicated all required material properties were maintained throughout the
construction period and the permeability of the compacted soil was less than
1 x 1077 cm/sec.



9.0
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TABLE 3-1

PERCENT MOISTURE TEST RESULTS
FIELD DENSITY TESTS

PROCTOR CODE OPTIMUM MOISTURE RANGE AVERAGE
L-12 11.9 10.5 - 15.7 12.2
L-14 13.9 11.0 - 11.4 1.3
L-15 12.6 9.2 - 13.3 1.7

- 14.3 12.4

L-16 10.5 10.8

Average 11.9 12.0



TABLE 3-2

PERMEABILITY TEST RESULTS
UNDISTURBED SAMPLES

SAMPLE  SAMPLE DEPTH DRY UNIT MOISTURE PERMEABILITY
WEIGHT CONTENT @ 5psi @ 10 psi
(FT) (PCF) (%) ( x 10-7 cm/sec)
BP-SW 18-19.5 117.3 14,7 0.664 0.599
BP-S 5-6.8 | 110.9 18.4 0.136 0.131
BP-S 15-16.4 117.0 16.5 0.140 0.145
BP-SE 18.5-19.7 119.6 14.9 0.0974  0.0978
BP-NE 9.5-11.4 108.0 20.4 0.252 0.230
BP-NE 3.0-4.5 111.3 17.4 - 0.409 0.368
BP-N 15.0-17.0 103.6 22.4 0.498 0.436

BP-NW 5.0-6.5 101.6 24.1 0.137 0.132



SAMPLE  SOURCE OF DRY UNIT MOISTURE PERCENT
CONTENT  COMPACTION

MATERIAL WEIGHT

TABLE 3-4

STRENGTH TEST RESULTS
LABORATORY COMPACTED SAMPLES

(PCF)

1 LEW-PORT #1  116.5
SAMPLE 10-Au

2 LEW-PORT #2  125.1
SAMPLE 11-Au

3 SWANN ROAD 122.8

SAMPLE 12-Au

(%) (%)
15.5 96
2.4 99
11.6 96

AVERAGE

(DEGREES)

29.5

30.8

(PSF)
170

300

115

195



APPENDIX 3-A

FIELD DENSITY TESTS

0 General Notes

0 Test Results



NOTES:

Field density tests marked "Contaminated Pile" refers to
contaminated soil in the R-10 waste pile below the clay cap.

Field density tests marked "Clay Cap" refers to uncontaminated
soil used to construct the clay cap.

Test reports prior to Report No. DT-37 do not include any test
results on the clay cap. The first field density test conducted
on the clay cap was Test No. 35u. The last field density test
was Test No. 147U.



. » »
\"4 =1 I
SOILS INVESTIGATIONS INC.

FIELD 'N-PLACE DENSITY TEST REPORT

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

T §-3858 SHELDON AD.. P.O. BOX 228, ORCHARD PARK, NY 14127 716-649-8110
Z 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

O 635 JAMES STREET, SYRACUSE, NY 13203 315-472-93323

1

Project: _Niagara Falls Storage Site Report No. nT-37
Client __bBechtel Date: 8-20-84
Contractor: Sevenson/Cowper Job No. __BT-84-53
in-place | In-place
Test Date of Depth or | Density | Moisture % Practor Location and Remarks
No. Test Elevation tpe) {*%] | Compaction| Code
Contaminated Pile - S1025,E370 - 90% Requested
89e—R—oa— 1y T2 50191 R [C-1 [Bechtel accepted high moisture - {see remarks)
90— 18=20 13285 [115.912.8 195.7% I-1 |contaminated Pile - S1065,£395 - 90% Requested
9361 8-20 13324 112412292 8—=T—{ Contamimated PiTe = SB25;E280 = 90% Requested
-2
35U |{8-20 (333.5 {123.6{10.5 }98.9 * |Clay Cap - Phase #1 - S1100,E130 - 90% Requestes
Proctor Maximum Oplimum .
Code Denshty {pef Molsture (%] Material Type and Source
C-1 N21a 12.0% Clay - Contaminated Pile - Sample # 1C
L-v2
® 1125.0 11.9% ~ | Clay - Lewport = # 6U
) Respectfully submitted,
Remarks: ___>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Test 89C - Retest of test 87C - after further drying

Technician Time:

Technician:

8

10:00 - 6:00

Earl E. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
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V11 I
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

S—

—

C 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-783-155%

0 $-3858 SHELDON RO, P.O. BOX 229, ORCHARD PARK, NY 14127 716-848-2110
D 105 CORONA AVENUE, GROTON, NY 13073  807-298-5881

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

D 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 7183425320

O 835 JAMES STREET, SYRACUSE, NY 13203 315472832

Project: Niagara Falls Storage Site Report No. DT-38 __ Reyised
C”ent - Bechtel Date: 8'2]‘84
. -7
Contractor: <. W. Cowper Job No. BT -21-53
In-place | M-placs
Test Dateof | Oapth or | Density | Moisture % Proctor Location and Remarks
Ro. Test Elevation focf] {%] { Csmpactien| Cede
Contaminated pile - ST030, E280 - 90% required
82T 8=2 13361501601 850t eccepted—by Bechtels—afterfurtherdrying
Clay Cap ~ Phase #1 - S1130, E60 - 95% Req'd
36U " 327.6]109.5 )13.6 1 87.6 {L-12] to be retested after further compaction
(see test 37C)
d
‘Prottor Maxim Optim .
Code Den:llly :’::ﬂ Mulztur:’::kl Material Type and Source
C-1 (1211 12.0 Contaminated pile - Sample #1C )
L-12/125.0 11.9 Clay - Lewport - Sample #6U

-

Remarks: Sand Cone Method Used

Technician Time:

2:00 - 6:00

Technician:

Earl E. Dubin

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 §18-783-15855

0 §-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-548-8110
Z 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320

O 835 JAMES STREET, SYRACUSE, NY 13203 3154728333

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storage Site Report No. DT-35 Revised
Client Bechtel Date: _ 8-22-84
Contractor: __J: H. Cowper : Job No. ___BT-84-53 =
in-pface | in-place
Tes! Date of | Dapth o | Densily | Moisture % Practer Location and Remarks
Ne. Test Elevation {peh) {%4] | Campaction| Code

C?a{ cap - phase #1 ~ S1125,E70 - 95% req'd
37U {8-22 1328.0/131.6113.4]189,3 |L-12{to be retested after further compaction isee

remark
38U " 334.0(119.5{12.4{95.6 |t-12{Clay cap - Phase #1 -~ S955, E110 95% req'd

Proctor Maximym Optimum

Code | Oensity fpefl | Moistors (%] Material Type and Source

L-12\125.0 11.9 Clay - Lewport - Sample #6U

Respectfully submitted,

Remarks: __oand cone method used EMPIRE SOILS INVESTIGATIONS, INC.

Test 37U - retest of test 36U - after further compaction
for retest - see test 39U

Technician Time: 12:00 - 4:30 -
Earl E. Dubin Earl E. Dubin

Technician:

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES

s)



FIELD IN-PLACE DENSITY TEST REPORT

\ ‘ .J : g;ﬁ;TRgY-ESC;oENECTAD; ROD., LATH;:.CNY;lz;;OR 515-733-217555 116.649.8110
: 58 SHELDON RO., P.0. BOX 229, ORCHARD PARK, NY 141 16-649-
570 1 I XV (ET VY@ SR IO — 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, ROCCH:ISTER. NY 14621 716-342.5320
C 635 JAMES STREET, SYRACUSE, NY 13203 315472.9333
Project: Niagara Falls Storage Site Report No. DT-40
Client Bechtel Date; __8-23-84
Contractor: __J- ¥. Cowper Job No. __BT-84-53
in-piace | In-place
Tast Date of | Depthor | Density | Moisture *%h Pracior Location and Remarks
No. Test Elevation [pet} {*A) Compaction{ Code
t-iz{ Clay cap ~ Phase I (95% req'd)
39U [8-23-88 328.4134.5 111.0 | 100+ * 511{5 E75 (re-test of 37U A.F.C.)
L-12 cap.~ Phase I (95% req'd)
40U " ] 334.6124.9 |11.81 99.9 | * g&% 2130
Proctor Maximum Optimum .
Code Density {pel} Moisture [%) Material Type and Source
-\ -
* 125.0 11.9 Clay - Lewport - Sample #6U

Remarks: __and Cone Method Used

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technici

Techniclan:

R/T Form C

an Time:

12:00 - 5:00

Otto Wieand ' Otto 'ﬁ'eand

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELL N-PLACE DENSITY TEST RFPORT

» »
\ I J " O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 516-783- 1855
0 $-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 /16-649-8110
(@) 1K 101 STV (ET NN (@0 RF 1O 1 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

S O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
— O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5020
D 635 JAMES STREET, SYRACUSE, NY 13203 315472-8333
Project: ~ Niagara Falls Storage Site Report No. DT-41 Revised
Client Bechtel Date: 8-24-84
Contractor: ____J: ¥. Cowper Job No. ____BI-84-53 -
v : In-place | in-placa
Test Date of | Ospth or { Oensity | Meisture % Procior Location and Remarks
No. Tost Elevatlon {pef} " (%l | Compaction] Cade
Clay cap - Phase | {95% req'd)
41y 18-24~88 334.8 124.2] 13.2199.4 |L-12/ S 890 - £ 110
Proctor Maximum Optimum .
Enﬂe Den‘:lt;n rpcﬂ Mumur:l % |- Material Type and Source
L-121125.0 11.9 Clay - Sample #6U
Respectfully submitted,
Remarks: __>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

10:30AM - 4:30PM

Technician Time:

Technician:

Otto Wieand ' Otto Wieand

= mesevaeevaa MIIALITY CONTROL ' ENGINEERING SPECIALTY SERVICES



CILLY ROLLAMILIVL VLN 1w ceen o

x » - ORCHARD PaRk ¢ ADCHESTEAR 8 GROTON 8 ALBANY 8 SYRACUSE & wEW YORK CITY
\ ‘ J \ T TWINGTON DL 8 wOOOBRIDGE. N J 8 NARRISBURG. PA
L 3
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT OFFICE: $-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-548-8110

Project: Niagara Falls Storage Site - Report No. DT-41A Revised
Contractor: Cerrone Job No. B7-84-53
s_| ¥E] (2|85 (22 |3. -
Ts| . v £3 |87 ey ke §§ Locolion ond Remorks
L s2"s&les 26"
o w el== (o :
Lutz Road Culvert Centerline
fou——8/20 12933 1368 172.8 100+ fJL-12{ 74 West of Lutz Road Culvert Inlet
L 10" South of Lytz Road Culvert Centeline
824129381278 (2.8 | /6. T|L-T2] 70" West of Culvert Inlet {Must Retest)
1 . See test 44U for retest
b 1‘!1‘;'.‘7\ :’”n.De S'lt H
F.g:‘,:’ Ot':soiry {oct) (PC?) } Moteriol Type ond Source
L-12| 135.7 106.6 R.0.C. Stone - Proctor Value provided by Bechtel

REMARKS: ~ Sand Concrete Method Used T ﬁéspéc%ful1y.submitted,
EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME: 1:45 pm - 3:30 pm Otto Hieapd
INSPECTOR:___ 0. Wieand ~

e mtArE FIPLOMATION o SO ANO CONCAETE TESTNG o MEMBER & AMERICAN JOCKETY FOR TESTING & MATERALS




Vbt New!d 4 e Weitwa Cm- . e

QRC™ARD PARR 8 ROCHESTER 8 GAOTON @ ALBANRY 8 SYRACUSE 8 NEW YORK CITY
WASHINGTON O T 8 wOODBRIDGE. N J 8 “ARRISBURG. PA

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Niagara Falls Storége Site

Project: Report No. DT-42
Cliant: Bechtel Dote: 8/27/84
Contractor:___ferrane . Job No._BT-84-53
€ U Q -]
28| oo AR PEES e e R Locotion ond Remorks
- s r v o fe - e e ~f &
KRR 1SN T
s ' 10 5 N of Lutts Road Culvert—Genterline
44u|8=27 1293 8 [T4Z.9[Z.U | TOO+Z] * | 70'W of Culvert Inlet - 95% Required (See Remarks)
ac i PUNPENE BN 4105 S of lutz ReadCutvert—Lentertine—
i SRl R R BEC 75' W of Culvert Inlet - 95% Required
o " e 10.5 S of Lutz Road Culvert Centerline
47 297 3113431 1H8196-2 5 = i
Pg'::i’ De’::fti:?::f) Hngggjitj Moteriol Type ond Source
* 135.7 106.6 2" ROC - Niagara Stone

Sand Cone Method Used ' '
REMARKS: Test 44U - Retest of Test 43U Respectfully submitted,

taken 8/24/88 - AFC EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME: 8:00 - 5:30 " Earl Dubip
INSPECTOR: Earl Dubin

SUBSURFACE EXPLORATION o SOIL AND CONCRETE TESTING » MEMEER o AMERICAN SOCETY FOR TESTING § MATERWULS




FIELD IN-PLACE DENSITY TEST REPORT

»
? N/ ‘ : O 885 TROY.SCHENECTADY RD., LATHAM, NY 12110 5187831853
. D $3858 SMELDON RO., P.0. 8OX 228 SRCHARD PARX, NY 14127 716-649-8110
SOILS INVESTIGATIONS INC. IR N N R s A L I 22 3
= O RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201.225-0202
= O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 718-342-5320
D 835 JAMES STREET, SYRACUSE, NY 13203 315472433

Project: Niaua_ra Falls Storage Site Report No. DT7-43 Revised
Client Bechte) Date; __8-27-84
‘Contractor: __J: W. Cowper Job No. _BT-84-53 -
| n-place | in-placs
Test Dateof | Depthor{ Density | Moisture % Pracior Location and Remarks
Ne. Test Elevation (pef] (%A | Compactisn]| Code

46U | 8-27 1333.2 No4.7 114.0 |83.8 {L-12{Clay Cap - Phase #1 - SBRS,E85 - 95% compactio

required.

To be retested after further compaction.

For retest - see tests 50U, 51U

l |

|

Procter ! Mazimum Optimum .
Code ] Density [pef} Moisiure (%] Material Type and Source
i -
L-12) 4250 11.9 Clay - Lewport - Sample #6U
| .
Respectfully submiited,
Remarks: __>and Cone Method used EMPIRE SOILS INVESTIGATIONS, INC.

8:00 -5:30

Technician Time:

Technician: Earl E. Dubin Earl E. Dubin

o e o e aAGETAUATION GUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

— 585 TROY.SCHENECTADY RD., LATHAM, NY 12110

$18-783-1555

O $-3858 SHELDON RO.. P.0. BOX 228, ORCHARD PARK, NY 14127  716-640-8110
2 105 CORONA AVENUE, GROTON, NY 13073 $07-898.5881
Q RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320
0O 835 JAMES STREET, SYRACUSE, NY 13203 3154729333
Project: Niagara Falls Storage Site Report No. _'-44
Client Bechtel Date: 8-27-84
T-84-
Contractor: Sevenson Job No, __B1-84-53
In-place { In-place .
Test Date of Depth or | Deasity | Moisturs % Proctor L ocation and Remarks
No. Test Elevation lpet) {%4] | Compaction| Coede
93€-8=27 133627 1¢6.5] 9.1 [ 100+ {C-1 Contaminated Pile - $995, E164 - 90% req'd
Proctor Maximum - Optimum .
Coce J Density [pef) | Moisturs |%) Material Type and Source
C-1 121.1 12.0 Contaminated pile ~ Sample #1C
]
I
) Respectfully submitted,
Remarks: _____>and Cone Method used EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 5:30

Technician Time:

Earl £, Dubin

Technician:

Earl ‘E. Dubin

SUBSURFACE EXPLORATION & CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



» »
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

Com——

S

Niagara Falls Storage Site

O 585 TROY-SCHENECTADY RD. LATHAM, NY 12110 $18-783-158%

0 §-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-849-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

D RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 2012250202

O 1184 RIDGE RD. EAST, ROCHESTER. 1Y 14621 716-342.5320

D 635 JAMES STREET, SYRACUSE, NY 13203 31547283

ion

J. K. -84-
Contractor: Cowper Job No. BT-84-53 =
In-place | In-place i
Test | Oateof | Dspthor| Density | Molsiure % |Procter Location and Remarks
No. Test Elevation Ipei) {%) | Compacilea| Cade ‘
C]ay Cap - Phase #1 - 5885, E80 - 95% compac-
50U {8-28 B33.0 1113.0011.6%) 90.4%L-121tion rea'd. To be retested after further com-
paction. See test 51U (see remarks)
Clay Cap - Phase #1 - S880,E80 - 95% compaction
51U 18-28 [333.0 |118.0{12.2%| 94.4%{L-12 reqfd. Accepted by Bechte] after furtheg,cgm;_
paction. (see remarks)
Clay Cap - Phase #1 - S1070, E100 - 95% compact
53U .. 34.4 1108.1 13.4 | 86.5 {L-12jion req'd. To be retested after further com-
paction. (see tests 54U,56U,60U,630)
i
!
i
| eode. | oemsty me | Wour ol Material Type and Source

L-12] 125.0 11.9

Clay - lewport Sample #6U

Remarks:

Sand Cone Method Used

Respecttuily submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Test 50U, - retesf of test 46U, taken 8-27, after further

compaction., Test 51U - retest of test 50U (see also test 46U) after further compaction.

Technician Time:

~10:00 - 5:00

Technician: Earl E. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTAUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



ERAEIRE

te e -t

Niagara Falls Storage Site

ORCmAAL PARY 8 ROCHESTER 8 GAOTON B ALBANY 8 SYRACUSE 8 NEW YORK CITY

WASHINGTON O T 8 wOODBRIDGE. NJ ® =ARRISBURG P

ORCHARD PARK DISTRICT QFFICE: $-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Projact: Report No. 0T-46
Cliant: Bechtel Dote:__ 8/28/84
Coniroctor:__terrone Job No.__BT-84-53
< vew o =z
- T - : 2 8 4>-»' g ; -E bﬁ g e .
$S] e 2% ilcsbm vejcax] s Location ond Remorks
- o O @ leipem 1) v C~] a
o o - a vljco v W
wo- o = x o
Centerline of Lutz Road Culvert
48u——87/281298-01 1385 8]I00+ | 30" W of Inlet - J5% Required
10.5' N of Lutz Road Culvert Centerline
4S9u—1—84281298- 9413044048531 145 HW-of Cutvert—Intet—O95%Required
To be retested after further compaction.
524 8_,/28 298 9 1A1 a4l 3 g 100+ * 19:5| N of Lutz Road Culvert Cente.r]ine
“—H-of—€totvertIntet —95%Required
Retest of Test 49u - after further compaction
c;,';s,' g,’:ff,i:?::”mnzggﬁitj Moterial Type ond Source
* 135.7 106.6 2" R.0.C. -"Niagara Stone
REMARKS: Sand Cone Method Used Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME:_

INSPECTOR:

10:00 - 5:00

Earl Dubin

Earl Dubin

SUBSURFACE EXPLORATION & 50U AND CONCRETE TESTING o MEMBER 8 AMERICAN SOCKTY FOR TESTING & MATERWLS



FIELD IN-PLACE DENSITY TEST REPORT

> »
\/] N D $85 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-7831555
: » O $-3458 SHELDON RD., P.O. BOX 226, OPCHARD PARK, NY 14127 1166458110
@) B3P 1OV (ET AN (O ORF IO 5 105 cORONA AVENUE, GROTON, NY 13073 07896 5881

S ——————————eeveenee [ RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

= D 1164 RIDGE RD. EAST, ROCHESTER, NY 14821  716-342.5320
O 835 JAMES STREET, SYRACUSE, NY 13203 3154724333
Project: Niagara Falls Storage Site Report No. DT<47 Revised
Client Bechtel Date: 8-31-84
Contractor: __J. W. Cowper Job No. _B1-84-53 -
In-place | In-placse
Test Dateof | Dspthor | Densily | Moisture % Practor Location and Remarks
Ne. Test Elevatlon {pef] (*A] ] Compaction| Code
Clay Cap - ired
60U/ 8-31 [334.4 [116.5] 13.0[93.2 k12, 80P 105 " Cetest ar s i e
a - Phase I 95% req'd
61  * I1333.8 1127.0! 12 alion+e M-12 ggﬁg Egg - restest of 55U 9
. Clay Cap - Phase I  95% required
63U} - 334.8 1123.4] 11.4] 98.7 L-121 S1070 - E110 (retest of 53u)
Clay Cap - Phase I  95% reguired
64U " |335.3 |121.2] 13.0} 97.0 L-12] S1000 - EI20
Procto Maxi Optim -
Code | Oenalty octl | Motaturs Material Type and Source
L~121125.0 11.8 Clay from Lewport stockpile.

Respectiuily submitted,

Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 9:15AM -4:30PM

=trmesiareac EvDINRATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELP IN-PLACE DENSITY TEST R"°PORT

SOILS INVESTIGATIONS INC.

T 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1855

Z §-3858 SHELDON RD.. P.O. BOX 229, ORCHARD PARK, NY 14127 716-649-8110
C 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

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

T 635 JAMES STREET, SYRACUSE, NY 13202 3154728333

Project: Niagara Falls Storage Site Report No. DT-48
Client “Bechtel Date: 8-31-84
Contractor: Cerrone Job No. BT-84-53 ~
in-place | In-placa [
Test Dateof | Depth or { Density | Moisture % Proctor Location and Remarks
No. Test Elevation’|  {pci} (%) | Compaction]| Code )
Al o {utz road 59' Heet P ] .
62418=3T 3003125 5 TAT JT00F LA | 20" Nocen of cotoery nqop Cu vert inlet
Lutz road - 50' West of culvert inlet
651 " Sor 82 a2 [ 93.5 N.A.| 19 South of culvert inlet
Proclor Marimum Optimym .
Code Denslity [pef) Molsturs {%) Material Type and Source
N.A.|125.4 11.8 Lutz road culvert fill - Clay (Proctor supplied by Bechtel)
° Respectfully submitted,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

9:00AM - 4:30PM

- Otto Wieand

Otto Wieand

BT Savem

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES




FiELD IN-FLACE UENDIITY IED1 REFUNKI

% O 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 5187831555
i D $3858 SHELDON RD., P.O. BOX 220, ORCHARD PARK, NY 14127  716-649-8110
(0 1 K101 Y03 ¥ (eT Ny (@0 S 1N 1 450 CORONA AVENUE, GROTON, NY 13073 607.898.5881
e [ RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202

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

O 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. OT-42
Client Bechtel Date: 8-31-84
Sevenson -84-
Contractor: Job No. BT-84-53
in-place | in-placs
Test Date of | Dapth or | Densily | Moisturs % Proctor Location and Remarks
No. Test tlevation |  [pef) [% | Compaction] Code
g4rt+—8—3H 3373112701162 06+ ~—Phase—H—~SH35F 185 imish qrade)
a5C U331 55T H A 85+ =i _Phase 11 S815 F 185 (fini<h grade)
Proctor |  Maximum Optimum .
Code | Oensity (pctj | Molsture [%) Material Type and Source
c-1 121 12.0 contaminated fi1l _
Respectfully submitied,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

9:00AM - 4:30PM
Technician Time:

Technician: Otto Wieand ‘ Otto Wieand

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL I8 ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD '"-PLACE DENSITY TEST REPORT

C 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
O $-3858 SHELOON RD., P.0. BOX 229, ORCHARD PARK, NY 14127
D 105 CORONA AVENUE, GROTON, NY 13073
C RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837

5187831555

716-5648-8110
607-898-5881

201-225-0202

= 0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342.5320
D €35 JAMES STREET, SYRACUSE, NY 12203 3154729333
Project: Niagara Falls Storage Site Report No. DT-50 Revised
Client Bechte! Date: 8-29-84
Contractor: Cerrone Job No. > BT-84-53 -
In-place | In-place '
Tact Date of | Dapthor| Nensity | Molsture % Practor Location and Remarks
No. Test Elevation Ipeh) %] ] Compaction| Csde
LAl O Be ann_ ol 18-5'5 Qf (‘u]yprt’ Ieute:iine
J7OTe=¢d T O0UBITTU. 31 14.7183.0  [L-13] 75' West of culvert inlet _98% req'd
Test fails to meet compaction requirements.
Proctor Mazimum Dptimum .
Code Density Ipci) Malsture [%| Material Type and Source
1L-13]125.4 11.8 Clay - Lutts road - culvert fill.
Respectfully submitted,
Remarks: __Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

1:00 - 6:30
Ear E. Dubin

Technician Time:

Technician:

Earl E. Dubin

TTRmSes A ey ANNTROL @ ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

» »
\ ‘ J N D 585 TROY.SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
D 5-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 7168493110
01 KSY INN OV (ET VY (O)URP LU (B 5 105 CORONA AVENUE. GROTON, NY 13073 807-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 T18-242-5320

Cp—

D 835 JAMES STREET, SYRACUSE, NY 13203 315472-800

Project: Niagara Falls Storage Site Report No. DT-51 Revised
Client Bechtel , Date: 8-29-84
Contractor: J. W. Cowper Job No. BT-84-53 -
in-place | in-place
Test | DOsteol | Ospthor| Density | Molsture % {Practer Location and Remarks
No. Test Elevation (pef] {% [ Compaciien|{ Cade

54U | 8-29 B34.4

Clay Cap - Phase #1 - S1070,E100 95% req'd

113.7 (13,41 91.0 {L-12|to be retested - after further compaction
' See test 56U (see remarks)

550 (" 333.8

Clay Cap Phase #1 - S885,E85 - 95% req'd
116.8 112.8] 93,4 |L-12|to be retested after further compaction.

56U | " 1334.41114.8 114.1191,8 |L-12[Materia

Clay Cap - Phase #1 - S1075,E100 - : :
Y ? to be seworked and regompagggdrequwed

i Proctor Mazimum Optimum .
Code Density {pef) Moisture [*A) Material Type and Source
L-12h125.0 11.9 Lewport Clay - Sample #6u
Respectiully submitted,
Remarks: __and Cone Method Used | EMPIRE SOILS INVESTIGATIONS, INC.

Test 54U - retest of te‘s:t 53U - taken 8-28 after further compaction

Test &6l "

R4l - (see also test 53U)

Technician Time: 1:00 - 6:30

Technician:

Earl E. Dubin ' Farl E. Dubin

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

' » [ ]
\4 =} ke
SOILS INVESTIGATIONS INC.

Z 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-155%

T 5-3858 SHELDON RD,, P.O. BOX 229, ORCHARD PARR, NY 14127 716-649-8110
T 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 T16-342.5320

835 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. _DT-52
Client ~ Bechtel Date: 9-4-84
Contractor: Cerrone Job No. ___BT-84-53
in-placs | ln-placs
Test | Dateof | Dapthor | BDensily | Moisture % Practor Location and Remarks
No. Tast Elevation {pef) %] { Compaction{ Cade .
Lutts road culvert - 50' West of culvert inlet
66U 430850 +5-7 19171 [15' South of culvert centerline - 95% required.
Retest of test 65U taken 8-31-84 after
further compaction.
Area to be windrowed and recompacted and then
retested (see test 67U)
Lutts road culver - 50' West of culvert inlet
67094 POT8 T 1254 136 1001 |15' South of culvert center line 95% req'd
Retest of test 66U - after windrowing and
recompaction.
Lutts Road culvert - 40’ West of culvert inlet
69U | 9-4 803,01 324-9-H-2197.2—T* lalong center line of culvert - 95% req'd,

Proctor Maximum Optimum
Code Density [pef) Moisture %)

Material Type and Source

* 1125.4 11.8%

Clay - Lutts road - culvert fill

Remarks: Sand Cone Method Used

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 9:00 AM

- 5:30 PM

Technician: Earl E, Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

R/T Eowmn



o

VOLUME 2
SOUTH DIKE CONSTRUCTION
SEPTEMBER-NOVEMBER, 1983



o o o O

TABLE OF CONTENTS

INTRODUCTION

BACKGROUND

AVAILABLE INFORMATION

SUBSURFACE CONDITIONS

SOUTH DIKE DESIGN FEATURES

TRENCH EXCAVATION

6.1 East Dike Section

6.2 West Dike Section

6.3 South Dike Section
BACKFILLING

7.1 Material

7.2 Compaction Equipment and Procedures
7.3’ Quality Control

SUMMARY OF RESULTS AND CONCLUSIONS
REFERENCES

2-1
2-2
2-2
2-3
2-3

2-5
2-6
2-6



2-1
2-2

2-4
2-5
2-6
2-7
2-8
2-9
2-10
2-11
2-12

2-A
2-B

FIGURES

Plan View of South Dike

Site Location Map

Location of Geologic

Sections

Profile East of 411 Building, Geologic Section A-A'

Profile South of 411
Profile South of 411
Bottom of Excavation

South Dike Profile

South Dike Profile -
South Dike Profile -
South Dike Profile -

South Dike Profile -

Building, Geologic Section B-B'
Building, Geologic Section C-C'
Profile

East Section 14480 to 15+60
West Section 14+00 to 14+80
Southwest Corner

South Section 1+00 to 1+80

South Section 1+80 to 2+60

APPENDICES

Results of Laboratory Tests

Field and Laboratory

Density Test Results

2-11



1.0 INTRODUCTION

Volume 2 of the Post-Construction Report contains the resuits of the remedial
construction activities associated with the construction of the South Dike at
the Niagara Falls Storage Site (NFSS). The South Dike construction was a
continuation of the work documented in Volume 1 of the Post-Construction
Report. During this phase of the work, the cutoff wall and perimeter dike
surrounding the R-10 waste pile was extended toward the south to include the
area containing several buildings. These buildings include the 410, 411, 413,
414, and 415. The location of the South Dike is shown on Figure 2-1. As
shown on Figure 2-1, it was necessary to demolish Building 412 to construct
the South Dike. The construction of the 1100-feet-1ong South Dike was done
between September and November 1983. A general site location map os shown on

Figure 2-2.

Listed below are the relevant entities involved with the South Dike

Construction:

Department of Energy: Owner

Bechtel National, Inc.: Project Management Contractor: Dike

embankment and cutoff wall design; dike foundation inspection; and

management of construction operations.

Kimmins Contracting, Inc.: Construction of the cutoff wall and dike

including excavation and backfilling.
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Parratt Wolff, Inc.: Laboratory and in-place density testing of fill

material.

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

for all site personnel,

2.0 BACKGROUND

The construction of the South Dike was necessary to contain any possible
migration of contaminated radioactive materials from the buildings enclosed
within the South Dike. In addition, the enclosed area provided additional
storaée capacity for contaminated wastes. The dike and cutoff wall, which is
keyed into the underlying gray clay, was designed to provide an effective
barrier against the migration of contaminated ground water from the enclosed

area.

The cutoff wall was keyed into the underlying gray clay because it had been
determined from previous geologic investigations that the gray clay unit was
the most uniform, homogeneous and impervious soil Tayer in the site area. The
upper soil layer, which is a brown silty clay, has many sand seams and pockets
that could allow the migration of contaminated ground water if the cutoff wall

was not constructed.

3.0 AVAILABLE INFORMATION

Prior to the initial construction (Volume 1) subsurface investigations had
been performed by Acres American, Incorporated (Reference 1), and by Bechtel
National, Inc. (Reference 2, Appendix J). The Acres report deals with the

overall geology and hydrology of the entire NFSS. The initial Bechtel work,
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which included geologic mapping, geophysical surveys and drilling, was
concentrated around the R-10 waste pile. During the time period between the
initial dike construction and the South Dike construction Bechtel National,
Inc. (Reference 2), conducted a more detailed subsurface investigation at the
NFSS. This investigation included drilling several borings, and the
installation of observation wells and piezometers. Some of the work done
during this investigation phase was in the area of the South Dike. The
location of the borings, observation wells and piezometers in the area of the

South Dike are shown on Figure 2-2.

4.0 SUBSURFACE CONDITIONS

A description of the subsurface conditions is contained in References 1 and 2.
The subsurface profiles (References 1 and 2) along the perimeter of the South
Dike are shown on Figures 2-3, 2-4, and 2-5. The location of the cross

sections are shown on Figure 2-2.

5.0 SOUTH DIKE DESIGN FEATURES

As previously stated, the purpose of the South Dike and cutoff wall is to
provide a barrier against the migration of contaminated ground water from
within the enclosed area. The dike, which is constructed above natural grade,
is provided to contain all rain water falling inside the dike, while the below
grade cutoff wall is provided to contain any ground water flow. The cutoff‘
wall, which has a minimum width of 12 feet, has a base elevation between
elevation 302 and elevation 297. The cutoff wall penetrates into the gray
clay Tayer a minimum of 1.5 feet. The two ends of the South Dike were keyed

into the existing R-10 Waste Pile Dike to provide a continuous barrier.

2-3



Slopes for the perimeter dike are at 2 horizontal to 1 vertical with the
outside slope protected with 4 inches of crushed stone. The proposed final
design for this area will include an engineered clay cover to prevent
additional rainfall from entering the contaminated wastes and residues.
During the non-work {winter) periods of construction of the dike, the waste

pile is temporarily covered with the synthetic rubber Tliner.

6.0 TRENCH EXCAVATION

After the areas to be excavated were checked for radioactive contamination,
the initial excavation was started on the eastern section of the South Dike
adjacént to the Building 411. Shortly after that time the excavation of the
western section was also started. The excavation for the South Dike was
performed using two Caterpiliar Model 235 excavators. The excavated siopes
were cut to approximately 1 horizontal to 1 vertical in a stair-step like
manner. The horizontal and vertical benches varied from 2 to 3 feet with the
exception of the last step cut into the gray clay unit. The depth of this
final vertical cut was a function of the required depth needed into the gray
clay. This depth varied from 2 to 6 feet. In all cases the base minimum
width of 12 feet was maintained. A profile of the base of the cutoff wall

excavation is shown in Figure 2-6.

In many areas, especially when the excavation remained opened for more than a
day, sloughing occurred in the excavation within the gray clay unit. The
sloughing usually occurred as block failures in the bottom cut area. It is
believed the sloughing occurred due to stress release and the development of

tension cracks and not due to an inherent weakness in the clay unit. However,
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all loose material was removed from the excavation prior to fill placement.
When required, the slopes were cut further back to maintain a safe slope

condition.

During the excavation of the cutoff trench, water was observed flowing into
the excavation in only a few isolated locations. These locations were in the
upper brown clay unit. The water flow, which was estimated to be between 2 to
5 gallons per minute, lasted only for a short duration, usually less than 24
hours. This would tend to indicate that the water was from an isolated pocket
of permeable material within the soil profile. The only area that any
appreéiab]e water was entering the excavation was along the southern section
of the South Dike (E 1+20 S 16+72). At that location, the excavation was
extended through the gray clay unit into the underlying brown sand and gravel
unit. A detailed description of this one area is given below. In all cases
the water was removed from the excavation by pumping prior to the placement of

fill.

A1l excavated material was removed from the excavation and stockpiled to the
south of the dike. No excavated material was used as fill for the cutoff
wall. A1l fill material was borrow material from two off-site locations.
During the excavation operation, periodic visits were made to the site by a
Bechtel geotechnical engineer. Subsurface conditions observed during these

visits are described below.

6.1 EAST DIKE SECTION
The borings and subsurface profile (Figure 2-3) along the eastern section of

the dike indicated a fairly uniform soil profile with the top of the gray clay
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‘at approximately elevation 304. The inspection of the eastern trench during
the excavation indicated that the actual conditions were similar to those
expected with the following exceptions. At several locations within the brown
silty clay unit, small, dry sand and gravel deposits were noted. In addition,
near the top of the gray clay unit, a continuous horizontal reddish brown
sandy clay layer was noted. Due to the presence of this 2 to 3 inch thick
layer, it was elected to extend the excavation a minimum of 18 inches into the
gray clay below this layer. A typical section along the eastern excavation is

shown in Figure 2-7.

6.2 WEST DIKE SECTION

The borings and subsurface profile (Figure 2-5) along the western section of
the dike also indicated a fairly uniform soil profile with the top of the gray
clay between elevation 305 and elevation 300. The profile, as well as the
inspection, indicated the presence of many sandy and gravelly pockets within
the brown silty clay unit. However, as was present on the eastern side, a
continuous thin Tayer of reddish-brown sandy clay was observed. This Tayer is
most likely, the same one identified in Boring A-28 (Figure 2-5) at about
elevation 298. At one location (E 0+42, S 14+60) this layer graded into a dry
thicker reddish brown gravel and sand pocket. This pocket, with a width of 5
feet and a height of 3 feet, was entirely within the gray clay unit. At this
1ocatfon the excavation was extended deeper to provide a minimum of 18 inches
of gray clay below this pocket. Typical sections of the western excavation

are shown in Figures 2-8 and 2-9.

6.3 SOUTH DIKE SECTION
The borings and subsurface profile (Figure 2-4) along the southern section of
the dike again indicated a very uniform profile with the top of the gray clay
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between elevation 305 and elevation 302. The inspection during the excavation
indicated similar findings as for both the eastern and western sections. At
one location along the southern section (E 1+20 S 16+72), a gray sand pocket
was encountere& near the top of the gray clay unit. The sand was first
encountered in the base of the excavation trench. At that time, it was
elected to deepen the excavation to remove the sand. As the sand was removed,
the areal extent of the sand pocket spread to include both walls of the
excavation. The excavation was continued in that area until the underlying
brown sand and gravel unit was reached. It was then elected to further deepen
the excavation in a Timited area (one bucket width) to determine if the gray
clay unit would reappear. However, it was found the brown sand and gravel
unit extended down to the underlying bedrock. It was estimated that water was

entering the excavation at a rate of 5 gallons per minute.

After the bedrock was reached, the excavation was backfilled in an
uncontrolled manner to the elevation of the surrounding trench area (elevation
299+). The fill was placed in a rapid manner to avoid further undercutting of

the side slopes due to the presence of running sand.

The following day, an inspection and evaluation was made by a Bechtel
geotechnical engineer of that area to evaluate the required corrective
actions. The inspection indicated that the sand pocket was dipping downward
in all directions from the center of the trench. As a result of this dip
toward the north (inside wall of the excavation) a thin layer of gray clay was
exposed on the inside wall. It was also noted that Targe cracks had developed

in both side slopes due to undercutting of the slopes. The base of the trench
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in this area was not inspected due to the presence of standing water. It was
again estimated that water was entering the excavation at a rate of 5 gallons

per minute.

Based on the results of the inspection, it was elected to remove the top two
feet of uncontrolled fill placed and all loose material from the side walls.
Pribr to removing the fill, a sump was excavated and the water was drawn down
be]ow‘the planned excavated depth. It was decided not to remove all the
uncontrolled fill in order to avoid further undercutting of the slopes and to
maintain their stability. When the upper fill and loose material was removed,
it waé observed due to the further downward dip of the sand the thickness of
the gray clay increased and the exposed width of the sand decreased. After
the final excavation elevation was reached, new clay fill material was placed
and compacted as required for the rest of the excavation. It is believed, due
to the fact that the final cutoff wall extended several feet below the top of
the gray clay as exposed on the inside wall, that an effective cutoff had been
maintained in this particular area. Details of the fill placement and
compaction processes are discussed Tater. Typical sections along the southern

excavation are shown in Figures 2-10 and 2-11.
7.0 BACKFILLING

7.1 MATERIAL

The clayey material used for the cutoff wall came from two off-site borrow
areas. The location of the borrow areas are shown on Figure 2-2. The borrow
areas were periodically inspected by Bechtel and the materials were tested by

Parratt Wolff, Inc. to verify conformance with technical specification
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requirements. Appendix 2-A contains the laboratory test results for the
borrow material. The test results show both gradation and plasticity test
results. The classification of the material based on the test results is a

Tow-plasticity clay. The Unified Soil Classification symbol is CL.

7.2 COMPACTION EQUIPMENT AND PROCEDURES

The fil11l material was trucked onto the site and end dumped into the
excavation. The material was then spread using a Caterpillar Model D-5 dozer
and compacted using an Ingersoll-Rand Model SPF56 pad-foot roller. The
initial 1ift over the gray clay had an uncompacted thickness of 2 to 3 feet.
This thick 1ift was required inorder to avoid pumping and displacing the
relatively soft gray clay in the bottom of the excavation. After the initial
1ift was spread and compacted, additional fi1l material was then placed. A1l
additional fill was placed in 8-inch loose 1ifts and compacted with the SPF56

compactor.

At the end of each work day, the upper 1ift was compacted with a small steel
drum ro11er'to seal the surface. The surface would then be scarified by the
D-5 dozer or by discing prior to placing additional fill. The fill operation
was originally being conducted on both the eastern and western sections
simultaneously. The final work in the south section was conducted as a single

operation due to limited work space.

7.3 QUALITY CONTROL
Field density testing was performed to insure that the design compaction
criteria was being met. The field tests were performed in accordance with

ASTM D 1556, sand cone method, and were conducted by Parratt Wolff, Inc.
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Periodic testing was performed throughout the construction period of the
cutoff wall and dike. The results of the field tests were compared with
laboratory compaction tests for the same material to determine the percent
compaction. The compaction tests were performed in accordance with ASTM D
1557, Modified Proctor density. Acceptance criteria fof in-place compaction
was 95 percent of maximum Modified Proctor density. In-place moisture was
determined using a "Speedy Moisture Meter." An initial comparison was
performed.between the Speedy Moisture Meter results and laboratory oven-dried
moisture tests. The results of this comparison are shown in Appendix 2-A.

Field and laboratory density test results are shown in Appendix 2-B.

The only major problem in obtaining the required compaction was when the fill
material was above optimum moisture by 4 to 8 percent. In these cases, the
1ift was either reworked or removed and rep1aced with drier fi11. In total
113 passing tests were recorded with an average degree of compaction of 96.7

percent.

8.0 SUMMARY OF RESULTS AND CONCLUSIONS
1. In a1l locations along the South Dike the cutoff wall extends a

minimum of 18 inches below the top of the gray clay unit.

2. Sand and gravel deposits exists in the brown silty clay unit and upper
transitional section of the gray clay unit. Almost all deposits were
dry and are believed to be isolated. The cutoff wall was extended a
minimum of 18 inches below any observed sand areas in the gray clay to

obtain the effective cutoff.



3.

The compaction of the cutoff wall and dike fill material either met or

exceeded the required 95 percent of Modified Proctor density.
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9.0
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APPENDIX 2-A

Results of Laboratory Tests
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Boring(Pit) No.

Sample No.

Specimen No.

(Depth) (Elev.) ft.

Classlficatlion:

W.Gl. (Dish) No.

No. blows-(LL Test)

Wet wt. Wy + glass

128.

Dry wt. Wg + glass

124,

Wt. of water, W, 4.3 4.5 5.7 4.3 4.9
Dry wt. Wg + glass 124.3 170.5 127.2 125.3 128.7
Tare wt. of glass 89.8 134.9 89.9 86.5 86.5
Dry wt. Wy 34.5 35.6 37.3 38.8 42.2
W, 4.3 4.5 5.7 4.3 4.9
¥R 34,5 35.6 37.3 38.8 42.2
Water Content, w 12.5% 12.6% 15.3% 11.1% 11.6%
Speedy 12.6% 12.9% 13.6% 12.2% 12.9%
Comments: Comparison Between Speedy Moisture Meter Date:
Readings and Actual Moisture Readings PJD

Technlclan:
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APPENDIX 2-B

Field and Laboratory Density Test Results



U Jrdew

PiSredR AD RAST §

TELEPHONE AREA CODE 318/437 1429

COMPALTION

CCHTROL REPORT

Nuclear Method

YRACUSE, M ¥ 12087 -t o

X

Sand Cone Method

Ballon Method

Job No. L-83036
Report # 53

Molsture Standard Count
Density Standard Count

Test Maximum In-Place In-Place
INo. | Date Locatlon Lab Dry Wet Water Dry Percent
Density | Density | Content| Density Compaction
1 9/15 | S-1345 E-424 Elev. 306.0° 118.3 126.7 11.7 113.4 95.9
2 9/15 | $-1378 E-424 Elev. 307.0° 118.3 126.3 10.7 114.1 96. 4
3 9/15 | S-1505 E-424 Elev. 302.0' | 118.3 126.1 1.7 112.9 95.4
COMMENTS: Uncontaminated Material
Notes: Density shown: Ibs. per cubic foot Precent Compaction: Based on maximum

Water Content:

Percent of dry weight

dry density obtained on sample
indicated by material mark.




l F3f3r713t1: COMPALT JUN LONIRUL KEPUKI Jou 1w, L-830
l-.wotﬁ’m

Report # 54
FIpHER RO BAST SYRACUSE. N Y 13057 Nuclear Method
TELEPMONE AREA COOE 318/437 1429

X Sand Cone Method Moisture Standard Count

Ballon Method Density Standard Count

Test Maximum In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction
1 9/19 |S-13+482 E-4+26 El1. 306.0° 118.3 114.7 13.0 101.5 85. 8%
9/19 |5-13+82 E-4+26 El1. 305.0' 118.3 127.5 11.4 114.5 96.7
3 9/19 |S-14+95 E-4+24 E1. 304.0! 118.3 112. 4 18.5 94.9 80.2%

COMMENTS: Uncontaminated Material - Test #2 ls Retest of f1

*Test Failure
Notes: Density shown: Ibs. per cubic foot

Precent Compaction:
Water Content:

Based on maximum
dry density obtained on sample
indicated by material mark.

Percent of dry weight



COMPACTION CONTROL REPORT

U e

FISHER RD BAST SYRACUSE N.Y.130%7
TELEPHONE AREA CODE 318/437 1429

~Nuclear Met hod
X Sand Cone Method
Ballon Method

Job No.

Report #

L-83036

55

Moisture Standard Count

Density Standard Count

Test Maximum In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density Density Content| Density Compaction
1 9/20 S-14+495 E-4+24 EV. 304.0° 118.3 128.7 12.0 114.9 97.1
ﬂukii%' G42-0—--N=+-H-40— W=+ 31 30 27 139-9 3 23— 97—+
3 9/20 S-16+05 E-4+24 E1. 302.5°' 118.3 130.0 11.8 116.3 98.3
nl@- 494201 Su530—= ExlQ— E1. 319 .50} 121 4 1303~ 28 +ob- 55—2-
5 19/20 | S-13+60 E-L4+22 E1. 310.0']| 118.3 126. 4 11.6 113.3 95.7
6 9/20 S-15+40 E-L+24 E1. 307.5°' 118.3 126.5 11.4 113.6 _96.0
PotH
COMMENTS: Uncontaminated Material - Test #1 is retest of #3 9/19/83 Test #2 Approx. 10% of

Materia]‘73/b“
Density 'shown: 1lbs.

Water Content: Percent of dry weight

Notes: per cubic foot

Precent Compaction:
dry density obtained on sample

Based on maximum

indicated by material mark.

s




U Jti

FisiR MO BAST SYRACUBE. N.Y.1 3087
TELEPHONE AREA COOE 315/437-1429

COMPACTION CONTROL REPORT

_ Nuclear Method

____Sand Cone Method

Ballon Method

Job No.

L-83036

Report # 56_

Moisture Standard Count
Density Standard Count

Test Maximum { In-Place In-Place
No. Date Location ‘Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction

1 9/23| S-13+70 E-0+36 El. 303.0' 118.3 119.1 12.9 105.5 B89.2*

2 9/23] S-13+70 E-0+36 EJ. 303.0'|" 118.3 127.3 12.0 113.7 96.1

3 9/23| S-16+10 E-4+24 E). 306.0'|* 118.3 131.0 1.1 117.9 99.7

4 9/23 | S-14+35 E-4+24 E1. 310.0'| 118.3 127.7 12.6 113.4 95.9

\ :

COMMENTS: Uncontaminated Material: Test #2 is Retest of #1-9/23 *“Test Failure

Notes:

e

Density "shown:
Water Content:

1bs.

A AN -

per cubic foot
Percent of dry weight

Precent Compaction:

Based on maximum

dry density obtained on sample
indicated by material mark.

D TR A I S P ISR 0K



EL 320 14 80 2+ 00 2 + 20 2 +40 2 +60 EL 320
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Gray :
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COMPACT 10N CONTROL RLPORT Job No. L-83036

U™ ot E

FIssedR RD BAST SYRACUSE N Y | 3047

Report #
__ Nuclear Method

TELEPMOME AREA CODE 318/437 1429

Sand Cone Method
Ballon Method

Moisture Standard Count

Density Standard Count

Test Maximum In-Place In-Place _
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction
10 |10/ |S-13+80 E-0+42 E1. 318. 124.6 133.2 10.7 120.3 96.6
2U {10/1 [S-15+30 E-0+42 E1. 310. 124.6 139.8 12.9 123.8 99.4
3U | 10/1 |S-15455 E~-L+44 E1. 315, 124.6 134.6 13.1 119.0 95.5
hu ]10/1 [S-16+70 E-3+45 E1. 310. 124.6 134.2 13.2 118.6 95.1
_5U 10/1 |S-14+60 E-0+40 E1. 312.5° 124.6 133.5 12.0 119.2 95.7
——
—
T
-~
L .-
-
- -~
- fonXonialalnlmnirs
1IARSEEEA i
P i
B ST UCT TT198
— T f
n "H'f
o HUihe
—
COMMENTS: Uncontaminated Material
hotes: Density shown: lbs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample

Water Content:
indicated by material mark.

Percent of dry weight



COMPACTION CONTROL REPORT Job No.

L-83036
67

1

FISHER D BAST SYRACUSE. M ¥ 1308?
TELEPHONE AREA CODE 318/437.1429

Report #
Nuc lear Met hod

X Sand Cone Method
Ballon Method

Moisture Standard Count

Density Standard Count

Test Max i mum In-Place In-Place
|No. Date Location Lab Dry Wet Water Dry Percent
Density | Density | Content| Density Compaction
1U 10/4 |S-16+69 E-3+20 E}. 312.5° 124.6 128.9 13.3 113.8 91.3%*
2U 10/4 15-13+80 E-0+40 E1. 320.0' 124.6 132.8 13.7 116.8 93.7*
3U (10/4 |S-13+480 E-0+40 E1. 320.0' 124.6 | 133.6 12.7 118.5 95.1
Ly 10/4 |S-16+71 E-3+20 El. 312.5°' 124.6 133.9 12.8 118.7 95.3
50" {10/4 |S-15+60 E-4+45 E1. 317.5' 124.6 136.1 12.0 121.5 97.5
6U 10/4 |S-14+93 E-0+43 E1. 314.0 124.6 136.6 12.4 121.5 97.5
7U 10/4 |S-13+80 E-0+42 E1. 318.0' 124.6 134.8 12.7 119.6 96.0
8u 10/4 |S-14+20 E-4+42 E1. 320.0' 124.6 134.7 12.8 119.4 95.8 -
*Test Fallure
COMMENTS : Uncontaminated Material: 3U Retest of #2U 10/4/83: 4U Retest of #1U 10/4
#1U Reworked and Dried; #2U Re-Rolled ] .
Notes: Density shown: 1lbs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample
indicated by material mark.

Water Content: Percent of dry weight




Lt

FIrER RO SAST SYRACUSE. N V.13087
TILEPHONE AREA CODE 318/437 1429

COMPACTION CONTROL REPORT

Nuclear Method
X Sand Cone Method
Ballon Method

Job No.

Report #

L-83036
68

Moisture Standard Count

Density Standard Count

Test Maximum | {n-Place In-Place

No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content] Density Compaction

10 {10/5 |S-16+20 E-0+42 E1. 302.0' 124.6 1 133.9 12.6 118.9 95.4

COMMENTS : Uncontaminated Material

Notes: Density shown: 1lbs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample
indicated by material mark.

Water Content: Percent of dry weight




LOMPACIT IUN LUNIKUL KEFUKI JOL NO. L-83030

parratt: - —
Report # 65
FIBHER RO . BAST SYRACUSE N Y 13037 ____ Nuclear Method
TELEPHONE AREA CODE 318/437 1429
) X Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Max i mum In-Place In-Place
No. Date Location Lab Ory Wet . Water Dry Percent
Density | Density Content{ Density Compaction
1U 10/6] S-14446 E-0+40 EV. 32G.0° 124.6 128.0 14,2 112.1 90.0%*
20 | 10/6| S-16+68 E~3+30 E1. 313.0'| 124.6 | 134.4 11.8 120.2 96.5
3u 10/6] S-16+20 E-4+35 E1. 314.0! 124.6 134.9 12.1 120.3 96.6
Ly 10/6 ] S-14+46 E-0+40 E). 326.0°' 124.6 130. 4 20.0 108.7 87.2%

*Test Fai ljure

COMMENTS: Uncontaminated Material #1U Reworked & dried retest taken 10/6 #4U Then 1ift was

taken out
Notes: Density shown: 1lbs. per cubic foot Precent Compaction: Based on maximum
Water Content: Percent of dry weight dry density obtained on sample

indicated by material mark.




LN Eo

FISHER RD BAST SYRACUSE N Y 13087
TELEPHONE AREA CODE 315/437 1429

COMPACTION CONTROL REPORT

X ___ Sand Cone Method

Nuclear Method

Ballon Method

Job No.

Report #

L-83036

70

Moisture Standard Count

Density Standard Count

Test Maximum | In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content] Density Compaction
1U 10/7] S-15+435 E-L+42 E1. 319.0' 124.5 137.3 12.3 122.3 98.2
2U 10/7 ] S-14+00 E-4+43 EV. 319.5° 124.5 133.9 12.1 119. 4 95,9
3u 10/7 ] S-16+68 E-3+50 El. 314.5° 124,85 121.6 14.3 106.4 85.5%
Ly 10/7 | S-16+68 E-3+50 E1. 314.5!' 124.5 135.3 - 12.4 120.4 96.7
5U 10/7 | S-15+00 E-0+42 El. 303.0' 124.5 133.8 11.8 119.7 96.1
6U 10/7 | S-13+85 E-0+46 E1. 321.5°' 124.5 136.7 13.0 121.0 97.2
U 10/7 | $-16+30 E-4+50 E). 318.0' 124.5 135.2 12.3 120.4 96.7
8u 10/7 | S-15+30 E-O+41 El1. 303.5' 124.5 134.8 12.2 120.1 96.5
*Test Failure

COMMENTS: Uncontaminated Material: Test /3U Reworked & Rolled Retest #4U 10/7

Notes:

Density "shown:
Water Content:

lbs. per cubic foot
Percent of dry weight

Precent Compaction:

Based on maximum

dry density obtained on sample
indicated by material mark.




COMPACTION CONTROL REPORT Job No. _ L-83036

u Report # 71
SIS0 R RO _BAST SYRACUSE. MY | 3087 Nuclear Method
TELEPHONE AREA CODE 318/4)7 1429
. X Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Maximum In-Place in-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density| Density Content| Density Compaction
1U |10/10} S-15+30 E-4440 E1. 326G.0' 124.5 137.7 12.5 122.4 98.3
2U |10/10] S-13+65 E-0+40 E1. 324.0' 124.5 136.5 13.2 120.6 96.9
3U {10/10] S-16+71 E-3+430 El. 317.0' 124.5 134.2 12.4 119.4 95.9
Lu 110/10| S-1h4+45 E-O+44 E1. 319.0° 1245 133.9 11.9 119.7 96.1
5U }10/10] S-15+10 E-L4+43 E1. 321.0° 124.5 135.6 13.1 119.9 ‘ 96.3
6U [10/10) S-16+80 E-0+60 El. 304.0' 124.5 130.6 1.1 117.6 94, L=
COMMENTS: Uncontaminated Material: #6U re-rolled & no retest required. “Test Failure
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum
Water Content: Percent of dry weight dry density obtained on sample

indicated by material mark.



LN Co

FISsd R RO BAST SYRACUSE N ¥ 13087
TELEPHONE AREA CODE 318/437 1429

COMPACTION CONTROL REPORT

. Nuclear Method

Job No.

Report #

L-83036

72

Water Content:

Percent of dry weight

__X___ Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Maximum In-Place In-Place
" [No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content] Density Compaction
1U |10/11} S-16+55 E-0+455 El. 305.5° 124.5 123.7 11.9 110.5 88. 8=
2U {10/11] S-16+55 E-0+55 E1. 305.5° 124.5 134.8 12.1 120.2 96.6
3U |10/11] S-14+480 E-0+42 E1. 319.0' 124.5 134.9 12.5 119.9 96.3 -
4y [10/11 S-14+20 E-0+46 E1. 320.%° 124.5 135.5 12.2 120.8 97.0
5U 10/1! S-16+70 E-3+05 El. 304.%' 124.5 134.0 11.9 119.7 96.2
6u {10/11] S-16+70 E-0+58 EIl. 306.0' 124.5 134.6 11.9 120.3 96.6
7U 110/11 ] S-15+20 E-0+44 E1. 316.0° 124.5 133.9 11.8 119.8 96.2
“Test Fail
COMMENTS : Uncontaminated Material; f1U Re-worked and Rolled Retest 10/11 f2
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample
indicated by material mark.




COMPACTION CONTROL REPORT Job No. L-83036

F)firfiitx: - - _—
Report # 73

FISHER WD BAST SYRACUSE. N ¥ 13047 _ _ Nuclear Method
TELEPHONE ARTA CODE 3387437 1429

X ___ Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Max i mum In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density | Content| Density Compaction
1 10/13] S-15+80 E-0+41 El. 313.0' 124.5 128.7 12.9 114.0 91.6%*
Alfn] 2U—1F8A3—N-39+56—E—L-rho—£+—297-0 1ok L 1 4363 £ G985
ﬂwl 34 O3 —N—40+22—F~ 4+ 453298~ 2 37 Hip- 3201 98—0-—
COMMENTS : Uncontaminated Material: #1U Lift Removéd - No Retest *Test Failure
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum
Water Content: Percent of dry weight dry density obtained on sample

indicated by material mark.




LN O

FISrE A RO BAST SYRACUSE M Y 13037

COMPACTION CONTROL REPORT

Nuclear Method

Job No. _ L-83036
Report # 74

Water Content:

Percent of dry weight

TELEPHONE AREA CODE 318/437 1429
, X Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Maximum | In-Place In-Place
No. | Date Location Lab Dry Wet Water Dry Percent
Density | Density { Content| Density Compaction
1y | 10/17] S-16+70 E-2405 El. 302.0'] 124.5 129.5 13.1 114.5 92.0%
2U ] 10/17] S-16+70 E-2+400 El. 302.0'] 124.5 133.6 12.4 118.9 95.5
3u {10/17]1 S-16+67 E-2+425 El. 306.0'} 124.5 134.8 12.5 119.8 96.2
Lu [10/17] S-16+72 E-2400 E1. 302.5'{ 124.5 134.6 12.6 119.5 96.0
*Test Fafi led
COMMENTS: Uncontaminated Material: Test #1U - Lift removed
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample
indicated by material mark.




COMPACTION CONTROL REPORT

U ot

PisSrER RO EAST SYRACUSE N Y 13047
TELEPYHONE AREA CODE 318/437 1429

_ Nuclear Met hod
X Sand Cone Method
Ballon Method

Job No.

L-83036

Report # 75

Moisture Standard Count

Density Standard Count

Test Maximum | 1n-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content} Density Compaction
iU | 10/18] S-13+58 E-4+42 E1. 324.0'} 124.5 112.0 17.6 95.2 76.5%
2U | 10/18] S-15+75 E-4+435 E1. 323.0'| 124.5 134.6 12.2 120.0 96. 4
N/A 3110418 Na it 7 pi2 £ 307 1 21 L 1286 G2 e e ———3 70
hu |10/18] S-16+455 E-4+43 EV. 321.0']| 124.5 128. 4 17.7 109.1 87.6%
,Vh LY/ H8 S~ 5+75—E-3+20—E 32001 1245 1364 121 1217 977
‘%& S48 N-48-+--0—F—LrH-50—F+—389— 11— 24 1325 59 +H6—3 958~
7U 110/18) S-16+70 E-3+405 El. 320.5'| 124.5 128.0 15.2 111.1 89.2%
*Test Faifed
COMMENTS: Uncontaminated Material: #1U Lift Reworked (Retest 10/19 f2U); #4U Rerolled &
reworked (Retest 10/19 f/4U); #7U Rerolled & reworked (Retest 10/19 f7U)
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

Water Content: Percent of dry weight

dry density obtained on sample

indicated by material mark.




COMPACTION CONTROL REPORT Job No. L-83036
| parratt —= —
wolffinc Report # __ 76
FISMER WD BAST SYRACUSE N Y 13087 Nuclear Method
TELEPHONE AREA CODE 318/4)7 189 X
. Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test Maximum | In-Place| In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction
iU §10/19] S-15+20 E-0+40 E1. 316.0'] 124.5 132.7 14. 4 116.0 93.2%
2U | 10/19| S-13+58 E-4+42 E1. 324.0'| 124.5 134.2 13.4 118.3 95.1
3U | 10/19{ S-16+55 E-4+43 E1. 321.0'| 124.5 136.3 13.4 120.2 96.5
Lbu }10/19f S-16+70 E-3+05 El. 320.5'] 124.5 127.8 13.9 112.2 90.1%*
5U {10/19]| S-14+75 E-4+46 E1. 322.5'| 124.5 134.9 13.2 119.2 95.7
*Test Faijed
Uncontaminated Material: /3U retest of #hU 10/18 #4U retest of #7U 10/18; 42U retes
COMMENTS:of #1U 10/18: #1U reworked & rolled (Betest #3U 10/20) #4U reworked and reclled
(Retest #7U 10/20) ] ) ]
Notes:‘ Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

dry density obtained on sample

Percent of dry weight
indicated by material mark.

Water Content:



LB o

FISER RO UAST SYRACUSE. N Y | 304
TELEPHONE AREA CODE 318/4)37 1429

CoMPALTIC

(ONTROL REPORT

__ Nuclear Method
Sand Cone Method
Ballon Method

Job No.

Report #

77

Moisture Standard Count

Density Standard Count

L-03036

Test Maximum | [n-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density Density Content| Density Compaction
1u | 10/20] S-13+90 E-0+38 EI. 324.5' 124.5 134.7 12.0 120.3 96.6
2U | 10/20] S=16+10 E~4+43 E1. 323.0' 124.5 135.1 12.2 120.4 96.7
3U | 10/20] S-i15+20 E-O+40 E1. 316.0' 124.5 135.1 12.4 120.2 96.5
4u |1 10/20{ S-14+83 E-4+L40O E). 323.0' 124.5 133.8 12.9 118.5 95.2
N/P« 5t 5ol S Lt b — e, 36 +65—2 93—h
6U | 10/20] S-15+30 E-O+46 Ei. 317.5° 124.5 136.0 121 121.3 97.4
7U 1 10/20}S-16+70 E-3+05 E}. 520.5' 124.5 1351 12.7 119.9 96.3
Bu | 10/20}5-17+405 E-3+47 El. 323.0° 124.5 132.4 14,0 116.1 93.3
-
“Test Faf led
COMMENTS: Uncontaminated Materiol:  90% Compaction.Required
Notes: Density shown: 1Ibs. per cubic foot Precent Compaction: Based on maximum

Water Content:

Percent of dry weight

dry density obtained on sample
indicated by material mark.



RS

LB 0o

fi1%ee( R RO CAST SYRACUSE N Y ) 3057
TELEPHONE ANEA CODE 318/43) 1429

Lomv Al TUON CONTROL REPORT

L Nuc lear Method
K___Sand Cone Method

Job No. L~83036

Report #f 78

Moisture Standard Count

/ Ballon Method Density Standard Count
Test Maximum | In-Place in-Place
No. Date Location Lab Dry Wet Water ODry Percent
Density | Density Content] Density Compaction
10U [10/21}1S-15+20 E-0+46 E1. 319.5! 124,65 142,1 12,6 126.2 101 4
a4t 043l c 1440 Lo o 3o Yo NN | 1L C 12321 Wl | 244 O [o =N )
£ TOT LT g oMU T o=y LEE “hn ara Lr =4 = aram | T | LALEN BrR ] U
3U [ 10/211S-15+33 E-4+42 E1. 324.5¢ 124.5 139.2 12.7 123.5 99.2
4y {10/21]S-16+75 E-3+15 EI. 321.5" 124.5 134.9 11.9 120.6 9.8
5U | 10/21]S-16+70 E-1+20 E!. 299.0" 124.5 134.7 11.9 120. 4 96.7
6U }10/21{S-14470 E-4+35 E£1. 325.5" 124.5 135.6 11.3 121.8 97.9
U }10/21|S-16+70 E-1420 El. 300.0' 124.5 134.7 12.6 119.6 96. 1
8U [10/21|S-16+70 E-1430 £i. 301.0°' 124.5 135.6 11.6 121.5 97.6
COMMENTS: Uncontaminated Mutcrial: “Denotes Test F$i1ed: Test #2U Rerolled, no retest neede
#2U - 90% Compaction required . .
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

Water Content:

Percent of dry weight

dry density obtained on sample
indicated by material mark.



PisHER WD LAST SYRACUSE N Y 13087
TELEPMONE AREA CODE 313/437 1429

Cotial T CONTROL REPORT

Nuclear Method
X Sand Cone Method
Ballon Method

Job ho.

Report #

L-53030b

79

Moisture Standard Count

Density Standard Count

Test Maximum In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density Density Content] Density Compaction
1U| 10/22 S-16+73 E-1+02 El. 306.5°" 124.5 134.1 11.3 120.5 96.8
2U0| 10/221 S-16+75 E-3+00 E1. 321.5! 124.5 139.7 11.4 125.4 100.7
3U] 10/2 S-15+20 E-0+40 E1. 322.5° 124.5 136.1 11.7 121.8 97.9
4y} 10/22} S-16+65 E-0+80 E). 314.5° 124.5 135.2 11.5 121.3 97.4
5U | 10/22| S-16+75 E-2+10 El. 315.0° 124.5 135.2 1.5 121.3 97.4
6U | 10/22] s-16+68 E-1+50 E}. 309.0" 124.5 131.6 11.0 118.6 95.2
v
!
!
: |
. —_— R
I —-'—"——_ ! - - -
. A - - _
SMENTS: Uncontaminatoo Mo . N
Density shown:  the oot Precent Compaction: Based on maximum
Water Content P . weight dry density obtained on sample

indicated by material mark.




Job No. L-8303%

COMPACTION CONTROL REPORT

Report # 81

__X__ Nuclear Method
Sand Cone Method
Ballon Method

FISHER RO WAST SYRACUSE. N.Y 13087
TELEPHMONE AREA CODE 318/437 1429

Moisture Standard Count
Density Standard Count

Test Maximum | In-Place In-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction
U |10/31| $-16+72 E-1+452 E1. 315.0! 124.5 136.6 11.8 122.2 - 98.1
2U 110/31 | N-24450 E-4+25 E1. 311.2! 121.4 130.2 12.9 115.3 95.0
3u ho/31 S-16+65»E-2+75 El. 321.5! 124.5 143.0 11.5 128.3 103.0
Lu po/31 ) s-16+69 E-1+23 El. 315.5! 124.5 133.4 12.7 118. 4 55,1
5U |10/31 | S=16+70 E-0+92 El. 318.5 124.5 137.1 1.9 122 .5 98.4
6U 110/31 | S-16+75 E-2+01 El. 320.0! 124.5 135.2 12.0 120.7 97.0
COMMENTS :
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum

Water Content:

Percent of dry weight

dry density obtained on sample
indicated by material mark.




COMPACTION CONTROL REPORT Job No.  L-83036

Report # 82

FISHER RD . BAST SYRACUSE.N V.13087 ___ Nuclear Met hod
TELEPHONE AREA CODE 318/437-1429
} X Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
&est Maximum In-Place In-Place
No. | Date Location Lab Dry Wet Water Dry Percent
Density{ Density Content] Density Compaction
W 1N S-16+74 E~-2408 EV. 318.0!' 124.5 138.3 12.9 122.5 98. 4
2U J11/1 S-16+65 E~3+455 E1. 321.5! 124.5 134.0 12.4 119.2 95.8
U 11 /1 S-16+68 E~3+25 E1. 31G.5!' 124.5 135.5 11.8 121.2 97.3
4o/ | s-16+65 E-1461 E1. 319.0' | 124.5 133.8 12.2 119.3 95.8
50 {111 S-16+75 E-1+06 E). 319.0' 124.5 134.8 12.3 120.0 96. 4
6U N/ S-16+63 E-0+60 El. 320.5!' 124.5 137.3 12.8 121.7 97.8
Ju N S-16+70 E-2+30 El1. 318.5! 124.5 135.2 12.5 120.2 96.5
8u fi1/1 S-16+75 E-2+83 E1..318.5" 124.5 134.8 12.5 119.8 56.2
U f1/1 S-16+62 E-1+15 El. 318.5! 124.5 137.3 12.7 121.8 97.9
COMMENTS : Uncontaminated Material
Notes: Density shown: 1bs. per cubic foot Precent Compaction: Based on maximum
Water Content: Percent of dry weight dry density obtained on sample

indicated by material mark.




COMPACTION CONTROL REPQRT Job No.  L-c3U36

par‘ratt —
Report # 83
FIMHER WD . WAST SYRACUSE,.N.Y.13087 Nuclear Method
TELEPHONME ANEA CODE 318/437-1429
. X Sand Cone Method Moisture Standard Count
Ballon Method Density Standard Count
Test | 7 Maximum | In-Place in-Place
No. Date Location Lab Dry Wet Water Dry Percent
Density | Density Content| Density Compaction
10 {11/2 S-16+67 E-2+35 El. 320.0' 124.5 141.5 12.8 125. 4 100,8
2U- N1/2 S-16+10 E-4+L40 E1. 325.0° 124.5 135.4 12.6 120.2 96.5
3u (1172 S-16+95 E-2+83 E}1. 322.0! 124.5 129.9 13.8 114.1 91.72
bu pi1/2 S-16+66 E-1+20 E1. 320.5' 124.5 134.3 12.2 119.7 96. 1
'Su 11/2 S-16+30 E-L+43 E1. 325.5! 124.5 138.0 12.4 122.8 | 98.6

COMMENTS: Uncontaminated Material: Test #3 90% Compaction Required

Notes: Density shown: 1lbs. per cubic foot Precent Compaction: Based on maximum

Water Content: Percent of dry weight dry density obtained on sample
indicated by material mark.
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1.0 INTRODUCTION

Volume 3 of the Post-Construction Report contains the results of the remedial
construction activities associated with the placement of the first sections of
the interim cap at the Niagara Falls Storage Site (NFSS). The functional
objectives of the interim 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 an impervious clay blanket.
The surficial layer, which is a 1.5 feet thick seeded topsoil layer, acts as a
protective cover for the lower clay layer. The lower clay layer, which is the
principal barrier against moisture infiltration and radiation emanation,
consists of 3 feet of compacted clay soil. The interim containment system was
designed to provide a minimum expected useful life of 25 years. Details of
the functional and design concept of the interim cap are contained in the,
"Waste Containment Design Report for the Niagara Falls Storage Site,"
(Reference 1).

The specific work performed for the interim cap between August and October,
1984 was the placement of the clay layer in the northern section of the waste
containment area. The boundary limits of the work performed to date are shown
on Figure 3-1. A general site -and vicinity plan are shown on Figure 3-2.

Listed below are the entities involved with the placement of the clay cap.

Department of Energy: Owner

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

design, construction inspection and management.

Cowper Construction Company, Inc.: Construction (placement and

compaction) of interim cap.
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Empire Soils Investigation, Inc.: Laboratory and in-place testing of

clay material.

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

for all site personnel.

In addition to the results of the construction activities, also contained in
this volume of the Post Construction Report are the results of a laboratory
testing program of the clay material. Tests were conducted on undisturbed
samples taken from the dike and cutoff wall (see Volumes 1 and 2), and on
disturbed samples of the clay cap material. The testing program included
grain size analysis, Atterberg limits, specific gravity, permeability and
consolidated undrained triaxial compression tests. The major emphasis of the
testing program was to confirm permeability values that were assumed in the
design of the interim cover. The results of the testing program are discussed
in Section 6.0.



2.0 BACKGROUND

The construction of the waste containment cover is the final stage of the
containment system planned for NFSS. Earlier work on the containment system
consisted of constructing a series of cutoff walls and dikes surrounding the
waste containment area. The earlier work, which is discussed in Volumes

1 and 2, was completed during 1982 and 1983. The dike and cutoff wall was
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.

One of the major functions of the clay cap is to exclude surface water from
entering the contained wastes. To accompiish this task the clay cover was
specified to be a Tow.permeability layer extending beyond the limits of the
dike. A typical section of the interim cap is shown in Figure 3-3. The
design permeability of the clay cap is 1 x 10'7 cm/sec (Reference 1).



3.0 AVAILABLE INFORMATION

The details regarding the design of the interim cap are contained in the,
"Waste Containment Design Report for the Niagara Falls Storage Site," by
Bechtel National, Inc. (Reference 1). Reference 1 also contains the design
details of the cutoff wall and dike. A description of the construction
activities associated with the cutoff wall and dike are contained in Volume 1
and 2 of the Post-Construction Report. Volume 1 deals with the R-10 dike and
cutoff wall, which is the northern section, and Volume 2 deals with the South
dike and cutoff wall.

3-4



4.0 CLAY CAP MATERIAL

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

0 The plasticity index shall be not less than 10 nor more than 20
0 The 1iquid 1imit shall be not less than 30 nor more than 50

) Gradation: 3/4-inch-100% passing
No. 200 Sieve-80% 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 Tow plasticity was selected to minimize the
shrink/swell potential due to any moisture content flucation of the clay

soil. To further reduce the potential for shrink/swell, and to obtain the
required permeability a compaction requirement of 95 percent of modified
proctor maximum density (ASTM D 1557) was specified. A moisture criteria of 1

to 3 percent above optimum moisture was also established.

The material that was used for the clay cap was taken from local off-site
borrow areas. The material used at the start of the work was taken from
adjacent property owned by the Lew-Port School. The rest of the material,
which was used to complete the work was taken from a borrow pit on Swann Road,
approximately 1/2 mile from the site. The clay material from both borrow
areas was transported to the site by truck and end dumped on top of the waste
pile prior to spreading. The location of the two borrow areas are shown on
Figure 3.

The clay cap material was a dark brown silty clay soil. The soil is very
typical for this region for the upper unconsolidated deposits identified 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
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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 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 wasted at the borrow areas.
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5.0 CLAY CAP CONSTRUCTION

The construction of the clay cap was performed between August and

October, 1984. A1l work was performed by Cowper Construction Company, Inc.
under the continuous technical direction of Bechtel National, Inc. The work
was also monitored on a periodic basis by a geotechnical engineer from Bechtel.

The work, in general, consisted of placing approved clay fill material and
then compacting the material to a specified density within the specific
moisture content range. Compaction requirements for the compacted material
was a minimum of 95 percent of modified proctor maximum density in accordance
with ASTM D 1557. The technical requirements for the placement of the clay
cap are contained in Technical Specification for Earthwork Construction
(Interim Cap), specification No. 14501-301-27-C-01.

The placement of the clay cap this year was accomplished in three phases as
shown on Figure 3-1. The bottom 1ift of clay material, which was placed
directly on the contaminated material, was placed by pushing the fill ahead.of
the spreading equipment {dozer) to prevent contamination of the equipment. In
doing so, it permitted the dozer and all other equipment to operate in the
waste pile area without coming directly in contact with the contaminated

soil. Contaminated soil under the clay cap had been previously compacted by
other contractors to 90 percent of maximum density (ASTM D 1557). The initial
1ift of the clay cap had a maximum thickness of approximately eight inches.
After spreading the clay soil in the eight inch 1ift the material was
compacted to achieve the required density. At the start of the work in the
Phase I area, the contractor elected to use a vibrating smooth steel drum
roller for compacting the clay soil. However, due to problems in achieving
the required degree of compaction the steel drum roller was replaced by the
contractor with a vibratory tamping foot roller. The roller was an
Ingersoll-Rand model SPF-56.

After the bottom 1ift was placed and compacted, succeeding 1ifts were placed
until the final grade was obtained. A1l 1ifts were limited to a maximum loose
thickness of eight inches. A1l Tifts were compacted by three or more passes
of the roller. The top 1ift at the end of each work day was also rolled with



the steel drum roller to seal the surface and maintain the moisture

condition. Any 1ift that had been sealed or had dried on the surface was
scarified and moisture conditioned prior to placing a new 1ift. It was also
necessary during the construction period to moisture condition the fill
material to obtain a moisture content within the specified range. The method
of moisture conditioning varied during the construction period depending on
the moisture level of the fill coming from the borrow area and on weather
conditions. During the major portion of the work it was necessary to add
water to the fill material. It was usually only after periods of rain that it
became necessary to work the fill material to Tower the moisture content.

The transitions between Phase I and Phase II, and Phase Il and Phase 1II were
accomplished by feathering the fill out into the new area and then placing the
new fill in 1ifts upon the feathered edge. The surface of old fill was
scarified and wetted, when necessary, prior to the placement of the new fill.
This process was continued until the fill height in the new phase matched the
existing adjacent fill height.

The last stage in the construction of the clay cap was the final grading and
surface sealing of the upper layer. Final grading of the clay soil was

accomplished using a motor grader and dozer until the fi1l height was within
0.1 feet of design grade. The 1.5 feet, thick topsoil layer of the interim
cap was not placed during this construction season. The topsoil layer was not
placed pending a DOE decision as to whether to proceed from the interim cap to
the final cover (details of the final cover design are contained in Reference
1). Proceeding with the final cover would have required the topsoil layer to
be removed, if it had been placed.

Attached at the end of this report are three photographs showing different
stages of the construction of the clay cap. Shown in the first photograph is
the spreading and compaction of the clay material; the second photograph shows
a moisture test being performed, and the last photo shows the surface after
being sealed with the steel drum roller.
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6.0 QUALITY CONTROL AND LABORATORY TESTING

6.1 GENERAL

Laboratory and field testing of the clay material were performed to verify
that the material met the specification soil classification requirements, that
the required degree of compaction was being obtained and that the compacted
material had a permeability of less than 1 x10'7 cm/sec. A1l laboratory and
field density testing was conducted by Empire Soils Investigations, Inc. under
contract to Bechtel National, Inc. Additional field moisture testing was
conducted by Bechtel.

6.2 COMPACTION CONTROL

Compaction control of the clay cap was maintained by performing a series of
field density tests on the compacted soil. A specific area was tested after
the contractor had indicated that the compaction in that area had been
completed. The exact location of the test was selected either by Bechtel or
by the field engineer from Empire Soils Investigations, Inc. The in-place wet
density was determined using the sand cone test method in accordance with ASTM
D 1556, except that the moisture content of the test sample 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 repeated during the construction period. After completing a field
test, the dry density of that material was calculated and then compared to the
maximum dry density of that material to determine the percent compaction. The
maximum density of the clay material was determined by performing a serijes of
modified Proctor tests in accordance with ASTM D 1557. In order for any area
to be accepted the in-place density had to equal or exceed 95 percent of the
maximum density. Those areas that failed to obtain 95 percent were rejected.
Those areas that were rejected were either recompacted by additional passes of
the roller or reworked and then recompacted. After proper corrective action
all areas that had failing tests were retested. An area was approved and the
work allowed to proceed only after an acceptable test result was obtained.
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Field density tests were conducted on every 400 cubic yards of material placed
as a minimum. In total 81 density tests were run on the compacted material
with an average percent of compaction of over 98.0 percent. This average
compaction does not include any failing tests since those areas were reworked
and retested. The field compaction tests results are contained in Appendix
3-A. The data sheets show the test number, date of test, location, in-place
density and moisture content, and the maximum density that was used to
determine the percent compaction. Compaction tests were run on the borrow
material prior to initial placement and then periodically during the
construction period. This procedure was required to verify that the
compaction test best represented the material being placed at a given time.
The maximum dry density ranged from 121 to 128 pounds per cubic foot with an
average value of 126 pounds per cubic foot. The results of the compaction
tests are contained in Appendix 3-B.

6.3 MOISTURE CONTROL

The technical specification required the moisture content of the clay material
to be 1 to 3 percent above the optimum moisture at the time of placement. In
order to check the moisture content, daily tests were run on the material
prior to compaction. When the test results indicated the moisture content was
outside the required range corrective actions were taken. Typically during
construction it was necessary to add moisture to the fill material until the
desired moisture level was obtained. The moisture content tests performed in
conjunction_with the field density tests typically showed Tower moisture
levels than those measured prior to placement. This would indicate some
drying due to sun and wind action was occuring during spreading and

- compaction. The degree of drying depended on the weather conditions and time
between compaction and testing, but was typically around 1 to 2 percent. The
percent moisture test results from the field density test are shown on Table
3-1.

6.4 CLASSIFICATION TESTING

‘The required material properties of the clay soil were stated in Section 4.0,
To verify that the soil met these requirements classification tests (grain



size distribution and Atterberg Timits) were run on each compaction test
sample. The test results are plotted on Figure 3-5. Shown on this figure are
the specification Timits and the individual test results. As is shown on this
figure, all the test results were either within or very close to the
specification limits.

6.5 PERMEABILITY TESTING
6.5.1 Background

The specification for the construction of the clay cap requires the material
when compacted to have an in-place permeability equal to or less than

1 x 10'7 cm/sec. In order to verify the permeability of the compacted
material, laboratory tests were conducted on both undisturbed Shelby tube
samples and laboratory compacted samples. No field permeability testing was
conducted because the anticipated range of permeability values is lower than
the range that can be effectively tested by normal field test. As an example,
Reference 3 indicates the lower end of measurable values from field tests are
between 1 x 107 and 1 x 1077 cm/sec.

The permeability testing of the compacted clay also included the dikes and
cutoff wall surrounding the waste pile. The dikes and cutoff wall were also
designed for an in-place permeability equal to or less than 1 x 10'7 cm/sec.

6.5.2 Undisturbed Sample Testing

The undisturbed Shelby tube samples were taken between July 3 and July 9,
1984, A1l the samples were taken from either the dike or cutoff wall. The
drill holes were advanced to the selected sampling depth by rotary drilling
using hollow stem augers. The samples were obtained by pushing a 3-inch
diameter Shelby tube into the soil. No water was used in the drilling
process. The six sampling locations are shown on Figure 3-1. As can be seen
in this figure the sampling locations were spaced on all sides of the
enclosure. The boring logs showing the depth and number of samples taken from
each boring are contained in Appendix 3-C. A1l borings were grouted upon
completion with a mixture of cement, sand, and bentonite.



Eight samples were selected for permeability testing from those collected. Of
the eight samples tested two were from the dike section with the remaining six
coming from the cutoff wall. An equal number of samples were taken from the
R-10 dike area and the South dike area. It was important to test both areas
because the fill material was from different borrow areas and was placed by
different contractors over a two-year period.

The test procedure that was used to determine the permeability, in general,
was performed as follows. The sample after being extruded and cut from the
Shelby tube was sealed in a rubber membrane and placed in a triaxial chamber,
In this method, the rubber membrane acts as the outer boundary of the
permeameter. The triaxial chamber is used inorder to allow a confining
pressure to be applied to the membrane and sample, in an effort to stop any
leakage along the interface between the sample and the permeameter. In soil
samples of Tow permeability it is extremely important to eliminate all leakage
to ensure meaningful test results. After the sample was sealed in the
chamber, it was saturated by applying a back pressure at both ends of the
sample. The average degree of saturation of the test samples was over 99
percent. Upon completion of the saturation, the sample was placed under a
differential head to initiate flow through the sample. The flow quantity was
measured until a steady state condition was obtained over a 24 to 48-hour
period. Once the steady state condition was obtained the sample permeability
was calculated. Each sampie was tested at both 5 and 10 pounds per square
inch differential head. The test results of the permeability are contained in
Appendix 3-D with a summary shown in Table 3-2. Also included in Appendix 3-D
is the test procedure used by Empire Soils Investigations, Inc. for
permeability testing.

6.5.3 Laboratory Compacted Sample Testing

Permeability testing was conducted on laboratory compacted samples of the fill
material used for the clay cap. Three sets of tests were performed, two
samples were from the Lew-Port material with the third coming from the Swann
Road soil. The material used for the permeability testing was taken from
samples that were collected for Proctor testing. For each set of tests two
individual samples were compacted, one at approximately 90 percent of maximum



density and one at approximately 95 percent of maximum density. This méthod
of testing was selected in order to determine the effect on the measured
permeability due to a variation in the degree of compaction. Both samples
were compacted at 1 to 3 percent above optimum moisture.

The test procedure after the samples were molded was identical to that
previously described for the undisturbed samples. Again, each sample was
tested under two different differential heads, 5 and 10 pounds per square
inch. The average degree of saturation for the compacted samples was also
over 99 percent. After the completion of each test the results were evaluated
and the sample permeability was calculated. The test results are also
contained in Appendix 3-D and summarized in Table 3-3. Figure 3-6 shows the
permeability test results plotted as a function of degree of compaction.

6.5.4 Summary of Test Results

A1l the test results indicate the measured permeability is less than

1 x 10’7 cm/sec. The average permeability of all the undisturbed samples
was calculated to be 2.80 x 107" cm/sec. and for the laboratory samples the
average value was 1.35 x 10'8 cm/sec. The average for the laboratory

samples was taken from Figure 3-6 at 95 percent compaction. Therefore, it can
be concluded that the in-place permeability of the clay material in both the

dikes and cutoff walls, and the clay cap is less than 1 x 10'7 cm/sec.

It was also noted that the range of permeability values was fairly consistent
between the undisturbed samples from the R-10 dike area and the South dike
area. This factor is significant for several reasons. Firstly, it tends to
indicate that slight variations in the material and material sources had
1ittle effect on the permeability of the compacted clay material. Secondly,
there was no significant difference in the measured permeability between the
material placed two years prior to sampling (R-10 dike) and the material
placed one year prior to sampling.



6.6 STRENGTH TESTING

Strength tests were performed on Taboratory compacted samples of the clay
material. The tests were performed to verify the design parameters used in
the stability analysis of the interim and final covers. Those values were ¢'
(effective angle of internal friction) of 25 degrees and c¢' (effective shear
strength) of 200 pounds per square foot. The test procedure, which was used
to determine the strength parameters, was a three-stage consolidated undrained
triaxial test with pofe pressure meassurements. In total three sets of
samples were tested, two from the Lew-Port material and one from the Swann
Road material. The samples were taken from the same three samples used for
the permeability testing. Each sample was compacted to a density equal to

95 percent of optimum density for that particular sample. The moisture level
was maintained at 1 to 3 percent above optimum moisture.

The test results from the triaxial testing are contained in Appendix 3-E and
summarized in Table 3-4. As can be seen from the test results the average c'
value is nearly equal to the design parameter of 200 pounds per square foot

and the ¢' value exceeds the design value of 25 degrees. Therefore, it can be
concluded the slope stability factors of safety are acutally higher than those

reported in Section 4.3.2 of the Waste Containment Design Report (Reference 1).



7.0 INSPECTION OF INTERIM CAP

The inspection requirements of for the interim cap are discussed in detail in
Section 3.3.1 of the Waste Containment Design Report (Reference 1). A
commitment is made in the Design Report to inspect the cap every Spring
following the last frost and also in the Fall. The inspection would include a
visual check for surface erosion, shrinkage cracks, animial borrows, and
deep-rooted vegetation. In addition, the elevation of the top of the interim
cover would be checked for depressions due to possible settlement. The
interim cover will be recompacted or reworked if any damage or deterijoration
was noted during the inspection. It will be very important during the first
inspection (Spring 1985) to check for possible deterioration due to
freeze-thaw since the topsoil layer has not been placed.



8.0 SUMMARY

The initial construction of the interim cap was conducted between August and
October 1984. The work was performed by Cowper Construction Company, Inc.
under the technical direction of Bechtel National, Inc. A1l work was done in
accordance with the appropriate specifications and design drawings. Field
density tests showed that the average degree of compaction of 98 percent was
achieved thus exceeding. the required 95 percent. Laboratory tests results
indicated all required material properties were maintained throughout the
construction period and the permeability of the compacted soil was less than
1 x 1077 cm/sec.



9.0
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TABLE 3-1

PERCENT MOISTURE TEST RESULTS
FIELD DENSITY TESTS

PROCTOR CODE OPTIMUM MOISTURE RANGE AVERAGE
L-12 11.9 10.5 - 15.7 12.2
L-14 13.9 11.0 - 11.4 1.3
L-15 12.6 9.2 - 13.3 1.7

- 14.3 12.4

L-16 10.5 10.8

Average 11.9 12.0



TABLE 3-2

PERMEABILITY TEST RESULTS
UNDISTURBED SAMPLES

SAMPLE  SAMPLE DEPTH DRY UNIT MOISTURE PERMEABILITY
WEIGHT CONTENT @ 5psi @ 10 psi
(FT) (PCF) (%) ( x 10-7 cm/sec)
BP-SW 18-19.5 117.3 14,7 0.664 0.599
BP-S 5-6.8 | 110.9 18.4 0.136 0.131
BP-S 15-16.4 117.0 16.5 0.140 0.145
BP-SE 18.5-19.7 119.6 14.9 0.0974  0.0978
BP-NE 9.5-11.4 108.0 20.4 0.252 0.230
BP-NE 3.0-4.5 111.3 17.4 - 0.409 0.368
BP-N 15.0-17.0 103.6 22.4 0.498 0.436

BP-NW 5.0-6.5 101.6 24.1 0.137 0.132



SAMPLE  SOURCE OF DRY UNIT MOISTURE PERCENT
CONTENT  COMPACTION

MATERIAL WEIGHT

TABLE 3-4

STRENGTH TEST RESULTS
LABORATORY COMPACTED SAMPLES

(PCF)

1 LEW-PORT #1  116.5
SAMPLE 10-Au

2 LEW-PORT #2  125.1
SAMPLE 11-Au

3 SWANN ROAD 122.8

SAMPLE 12-Au

(%) (%)
15.5 96
2.4 99
11.6 96

AVERAGE

(DEGREES)

29.5

30.8

(PSF)
170

300

115

195



APPENDIX 3-A

FIELD DENSITY TESTS

0 General Notes

0 Test Results



NOTES:

Field density tests marked "Contaminated Pile" refers to
contaminated soil in the R-10 waste pile below the clay cap.

Field density tests marked "Clay Cap" refers to uncontaminated
soil used to construct the clay cap.

Test reports prior to Report No. DT-37 do not include any test
results on the clay cap. The first field density test conducted
on the clay cap was Test No. 35u. The last field density test
was Test No. 147U.



. » »
\"4 =1 I
SOILS INVESTIGATIONS INC.

FIELD 'N-PLACE DENSITY TEST REPORT

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

T §-3858 SHELDON AD.. P.O. BOX 228, ORCHARD PARK, NY 14127 716-649-8110
Z 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

O 635 JAMES STREET, SYRACUSE, NY 13203 315-472-93323

1

Project: _Niagara Falls Storage Site Report No. nT-37
Client __bBechtel Date: 8-20-84
Contractor: Sevenson/Cowper Job No. __BT-84-53
in-place | In-place
Test Date of Depth or | Density | Moisture % Practor Location and Remarks
No. Test Elevation tpe) {*%] | Compaction| Code
Contaminated Pile - S1025,E370 - 90% Requested
89e—R—oa— 1y T2 50191 R [C-1 [Bechtel accepted high moisture - {see remarks)
90— 18=20 13285 [115.912.8 195.7% I-1 |contaminated Pile - S1065,£395 - 90% Requested
9361 8-20 13324 112412292 8—=T—{ Contamimated PiTe = SB25;E280 = 90% Requested
-2
35U |{8-20 (333.5 {123.6{10.5 }98.9 * |Clay Cap - Phase #1 - S1100,E130 - 90% Requestes
Proctor Maximum Oplimum .
Code Denshty {pef Molsture (%] Material Type and Source
C-1 N21a 12.0% Clay - Contaminated Pile - Sample # 1C
L-v2
® 1125.0 11.9% ~ | Clay - Lewport = # 6U
) Respectfully submitted,
Remarks: ___>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Test 89C - Retest of test 87C - after further drying

Technician Time:

Technician:

8

10:00 - 6:00

Earl E. Dubin

Earl E. Dubin

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

FIELD IN-PLACE DENSITY TEST REPORT

S—

—

C 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-783-155%

0 $-3858 SHELDON RO, P.O. BOX 229, ORCHARD PARK, NY 14127 716-848-2110
D 105 CORONA AVENUE, GROTON, NY 13073  807-298-5881

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

D 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 7183425320

O 835 JAMES STREET, SYRACUSE, NY 13203 315472832

Project: Niagara Falls Storage Site Report No. DT-38 __ Reyised
C”ent - Bechtel Date: 8'2]‘84
. -7
Contractor: <. W. Cowper Job No. BT -21-53
In-place | M-placs
Test Dateof | Oapth or | Density | Moisture % Proctor Location and Remarks
Ro. Test Elevation focf] {%] { Csmpactien| Cede
Contaminated pile - ST030, E280 - 90% required
82T 8=2 13361501601 850t eccepted—by Bechtels—afterfurtherdrying
Clay Cap ~ Phase #1 - S1130, E60 - 95% Req'd
36U " 327.6]109.5 )13.6 1 87.6 {L-12] to be retested after further compaction
(see test 37C)
d
‘Prottor Maxim Optim .
Code Den:llly :’::ﬂ Mulztur:’::kl Material Type and Source
C-1 (1211 12.0 Contaminated pile - Sample #1C )
L-12/125.0 11.9 Clay - Lewport - Sample #6U

-

Remarks: Sand Cone Method Used

Technician Time:

2:00 - 6:00

Technician:

Earl E. Dubin

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 §18-783-15855

0 §-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-548-8110
Z 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320

O 835 JAMES STREET, SYRACUSE, NY 13203 3154728333

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storage Site Report No. DT-35 Revised
Client Bechtel Date: _ 8-22-84
Contractor: __J: H. Cowper : Job No. ___BT-84-53 =
in-pface | in-place
Tes! Date of | Dapth o | Densily | Moisture % Practer Location and Remarks
Ne. Test Elevation {peh) {%4] | Campaction| Code

C?a{ cap - phase #1 ~ S1125,E70 - 95% req'd
37U {8-22 1328.0/131.6113.4]189,3 |L-12{to be retested after further compaction isee

remark
38U " 334.0(119.5{12.4{95.6 |t-12{Clay cap - Phase #1 -~ S955, E110 95% req'd

Proctor Maximym Optimum

Code | Oensity fpefl | Moistors (%] Material Type and Source

L-12\125.0 11.9 Clay - Lewport - Sample #6U

Respectfully submitted,

Remarks: __oand cone method used EMPIRE SOILS INVESTIGATIONS, INC.

Test 37U - retest of test 36U - after further compaction
for retest - see test 39U

Technician Time: 12:00 - 4:30 -
Earl E. Dubin Earl E. Dubin

Technician:

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES

s)



FIELD IN-PLACE DENSITY TEST REPORT

\ ‘ .J : g;ﬁ;TRgY-ESC;oENECTAD; ROD., LATH;:.CNY;lz;;OR 515-733-217555 116.649.8110
: 58 SHELDON RO., P.0. BOX 229, ORCHARD PARK, NY 141 16-649-
570 1 I XV (ET VY@ SR IO — 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, ROCCH:ISTER. NY 14621 716-342.5320
C 635 JAMES STREET, SYRACUSE, NY 13203 315472.9333
Project: Niagara Falls Storage Site Report No. DT-40
Client Bechtel Date; __8-23-84
Contractor: __J- ¥. Cowper Job No. __BT-84-53
in-piace | In-place
Tast Date of | Depthor | Density | Moisture *%h Pracior Location and Remarks
No. Test Elevation [pet} {*A) Compaction{ Code
t-iz{ Clay cap ~ Phase I (95% req'd)
39U [8-23-88 328.4134.5 111.0 | 100+ * 511{5 E75 (re-test of 37U A.F.C.)
L-12 cap.~ Phase I (95% req'd)
40U " ] 334.6124.9 |11.81 99.9 | * g&% 2130
Proctor Maximum Optimum .
Code Density {pel} Moisture [%) Material Type and Source
-\ -
* 125.0 11.9 Clay - Lewport - Sample #6U

Remarks: __and Cone Method Used

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technici

Techniclan:

R/T Form C

an Time:

12:00 - 5:00

Otto Wieand ' Otto 'ﬁ'eand

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELL N-PLACE DENSITY TEST RFPORT

» »
\ I J " O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 516-783- 1855
0 $-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 /16-649-8110
(@) 1K 101 STV (ET NN (@0 RF 1O 1 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

S O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
— O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342-5020
D 635 JAMES STREET, SYRACUSE, NY 13203 315472-8333
Project: ~ Niagara Falls Storage Site Report No. DT-41 Revised
Client Bechtel Date: 8-24-84
Contractor: ____J: ¥. Cowper Job No. ____BI-84-53 -
v : In-place | in-placa
Test Date of | Ospth or { Oensity | Meisture % Procior Location and Remarks
No. Tost Elevatlon {pef} " (%l | Compaction] Cade
Clay cap - Phase | {95% req'd)
41y 18-24~88 334.8 124.2] 13.2199.4 |L-12/ S 890 - £ 110
Proctor Maximum Optimum .
Enﬂe Den‘:lt;n rpcﬂ Mumur:l % |- Material Type and Source
L-121125.0 11.9 Clay - Sample #6U
Respectfully submitted,
Remarks: __>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

10:30AM - 4:30PM

Technician Time:

Technician:

Otto Wieand ' Otto Wieand

= mesevaeevaa MIIALITY CONTROL ' ENGINEERING SPECIALTY SERVICES



CILLY ROLLAMILIVL VLN 1w ceen o

x » - ORCHARD PaRk ¢ ADCHESTEAR 8 GROTON 8 ALBANY 8 SYRACUSE & wEW YORK CITY
\ ‘ J \ T TWINGTON DL 8 wOOOBRIDGE. N J 8 NARRISBURG. PA
L 3
SOILS INVESTIGATIONS INC.

ORCHARD PARK DISTRICT OFFICE: $-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-548-8110

Project: Niagara Falls Storage Site - Report No. DT-41A Revised
Contractor: Cerrone Job No. B7-84-53
s_| ¥E] (2|85 (22 |3. -
Ts| . v £3 |87 ey ke §§ Locolion ond Remorks
L s2"s&les 26"
o w el== (o :
Lutz Road Culvert Centerline
fou——8/20 12933 1368 172.8 100+ fJL-12{ 74 West of Lutz Road Culvert Inlet
L 10" South of Lytz Road Culvert Centeline
824129381278 (2.8 | /6. T|L-T2] 70" West of Culvert Inlet {Must Retest)
1 . See test 44U for retest
b 1‘!1‘;'.‘7\ :’”n.De S'lt H
F.g:‘,:’ Ot':soiry {oct) (PC?) } Moteriol Type ond Source
L-12| 135.7 106.6 R.0.C. Stone - Proctor Value provided by Bechtel

REMARKS: ~ Sand Concrete Method Used T ﬁéspéc%ful1y.submitted,
EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME: 1:45 pm - 3:30 pm Otto Hieapd
INSPECTOR:___ 0. Wieand ~

e mtArE FIPLOMATION o SO ANO CONCAETE TESTNG o MEMBER & AMERICAN JOCKETY FOR TESTING & MATERALS




Vbt New!d 4 e Weitwa Cm- . e

QRC™ARD PARR 8 ROCHESTER 8 GAOTON @ ALBANRY 8 SYRACUSE 8 NEW YORK CITY
WASHINGTON O T 8 wOODBRIDGE. N J 8 “ARRISBURG. PA

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Niagara Falls Storége Site

Project: Report No. DT-42
Cliant: Bechtel Dote: 8/27/84
Contractor:___ferrane . Job No._BT-84-53
€ U Q -]
28| oo AR PEES e e R Locotion ond Remorks
- s r v o fe - e e ~f &
KRR 1SN T
s ' 10 5 N of Lutts Road Culvert—Genterline
44u|8=27 1293 8 [T4Z.9[Z.U | TOO+Z] * | 70'W of Culvert Inlet - 95% Required (See Remarks)
ac i PUNPENE BN 4105 S of lutz ReadCutvert—Lentertine—
i SRl R R BEC 75' W of Culvert Inlet - 95% Required
o " e 10.5 S of Lutz Road Culvert Centerline
47 297 3113431 1H8196-2 5 = i
Pg'::i’ De’::fti:?::f) Hngggjitj Moteriol Type ond Source
* 135.7 106.6 2" ROC - Niagara Stone

Sand Cone Method Used ' '
REMARKS: Test 44U - Retest of Test 43U Respectfully submitted,

taken 8/24/88 - AFC EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME: 8:00 - 5:30 " Earl Dubip
INSPECTOR: Earl Dubin

SUBSURFACE EXPLORATION o SOIL AND CONCRETE TESTING » MEMEER o AMERICAN SOCETY FOR TESTING § MATERWULS




FIELD IN-PLACE DENSITY TEST REPORT

»
? N/ ‘ : O 885 TROY.SCHENECTADY RD., LATHAM, NY 12110 5187831853
. D $3858 SMELDON RO., P.0. 8OX 228 SRCHARD PARX, NY 14127 716-649-8110
SOILS INVESTIGATIONS INC. IR N N R s A L I 22 3
= O RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201.225-0202
= O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 718-342-5320
D 835 JAMES STREET, SYRACUSE, NY 13203 315472433

Project: Niaua_ra Falls Storage Site Report No. DT7-43 Revised
Client Bechte) Date; __8-27-84
‘Contractor: __J: W. Cowper Job No. _BT-84-53 -
| n-place | in-placs
Test Dateof | Depthor{ Density | Moisture % Pracior Location and Remarks
Ne. Test Elevation (pef] (%A | Compactisn]| Code

46U | 8-27 1333.2 No4.7 114.0 |83.8 {L-12{Clay Cap - Phase #1 - SBRS,E85 - 95% compactio

required.

To be retested after further compaction.

For retest - see tests 50U, 51U

l |

|

Procter ! Mazimum Optimum .
Code ] Density [pef} Moisiure (%] Material Type and Source
i -
L-12) 4250 11.9 Clay - Lewport - Sample #6U
| .
Respectfully submiited,
Remarks: __>and Cone Method used EMPIRE SOILS INVESTIGATIONS, INC.

8:00 -5:30

Technician Time:

Technician: Earl E. Dubin Earl E. Dubin

o e o e aAGETAUATION GUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

— 585 TROY.SCHENECTADY RD., LATHAM, NY 12110

$18-783-1555

O $-3858 SHELDON RO.. P.0. BOX 228, ORCHARD PARK, NY 14127  716-640-8110
2 105 CORONA AVENUE, GROTON, NY 13073 $07-898.5881
Q RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-2250202
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320
0O 835 JAMES STREET, SYRACUSE, NY 13203 3154729333
Project: Niagara Falls Storage Site Report No. _'-44
Client Bechtel Date: 8-27-84
T-84-
Contractor: Sevenson Job No, __B1-84-53
In-place { In-place .
Test Date of Depth or | Deasity | Moisturs % Proctor L ocation and Remarks
No. Test Elevation lpet) {%4] | Compaction| Coede
93€-8=27 133627 1¢6.5] 9.1 [ 100+ {C-1 Contaminated Pile - $995, E164 - 90% req'd
Proctor Maximum - Optimum .
Coce J Density [pef) | Moisturs |%) Material Type and Source
C-1 121.1 12.0 Contaminated pile ~ Sample #1C
]
I
) Respectfully submitted,
Remarks: _____>and Cone Method used EMPIRE SOILS INVESTIGATIONS, INC.

8:00 - 5:30

Technician Time:

Earl £, Dubin

Technician:

Earl ‘E. Dubin

SUBSURFACE EXPLORATION & CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



» »
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

Com——

S

Niagara Falls Storage Site

O 585 TROY-SCHENECTADY RD. LATHAM, NY 12110 $18-783-158%

0 §-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-849-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

D RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 2012250202

O 1184 RIDGE RD. EAST, ROCHESTER. 1Y 14621 716-342.5320

D 635 JAMES STREET, SYRACUSE, NY 13203 31547283

ion

J. K. -84-
Contractor: Cowper Job No. BT-84-53 =
In-place | In-place i
Test | Oateof | Dspthor| Density | Molsiure % |Procter Location and Remarks
No. Test Elevation Ipei) {%) | Compacilea| Cade ‘
C]ay Cap - Phase #1 - 5885, E80 - 95% compac-
50U {8-28 B33.0 1113.0011.6%) 90.4%L-121tion rea'd. To be retested after further com-
paction. See test 51U (see remarks)
Clay Cap - Phase #1 - S880,E80 - 95% compaction
51U 18-28 [333.0 |118.0{12.2%| 94.4%{L-12 reqfd. Accepted by Bechte] after furtheg,cgm;_
paction. (see remarks)
Clay Cap - Phase #1 - S1070, E100 - 95% compact
53U .. 34.4 1108.1 13.4 | 86.5 {L-12jion req'd. To be retested after further com-
paction. (see tests 54U,56U,60U,630)
i
!
i
| eode. | oemsty me | Wour ol Material Type and Source

L-12] 125.0 11.9

Clay - lewport Sample #6U

Remarks:

Sand Cone Method Used

Respecttuily submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Test 50U, - retesf of test 46U, taken 8-27, after further

compaction., Test 51U - retest of test 50U (see also test 46U) after further compaction.

Technician Time:

~10:00 - 5:00

Technician: Earl E. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTAUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



ERAEIRE

te e -t

Niagara Falls Storage Site

ORCmAAL PARY 8 ROCHESTER 8 GAOTON B ALBANY 8 SYRACUSE 8 NEW YORK CITY

WASHINGTON O T 8 wOODBRIDGE. NJ ® =ARRISBURG P

ORCHARD PARK DISTRICT QFFICE: $-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

Projact: Report No. 0T-46
Cliant: Bechtel Dote:__ 8/28/84
Coniroctor:__terrone Job No.__BT-84-53
< vew o =z
- T - : 2 8 4>-»' g ; -E bﬁ g e .
$S] e 2% ilcsbm vejcax] s Location ond Remorks
- o O @ leipem 1) v C~] a
o o - a vljco v W
wo- o = x o
Centerline of Lutz Road Culvert
48u——87/281298-01 1385 8]I00+ | 30" W of Inlet - J5% Required
10.5' N of Lutz Road Culvert Centerline
4S9u—1—84281298- 9413044048531 145 HW-of Cutvert—Intet—O95%Required
To be retested after further compaction.
524 8_,/28 298 9 1A1 a4l 3 g 100+ * 19:5| N of Lutz Road Culvert Cente.r]ine
“—H-of—€totvertIntet —95%Required
Retest of Test 49u - after further compaction
c;,';s,' g,’:ff,i:?::”mnzggﬁitj Moterial Type ond Source
* 135.7 106.6 2" R.0.C. -"Niagara Stone
REMARKS: Sand Cone Method Used Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME:_

INSPECTOR:

10:00 - 5:00

Earl Dubin

Earl Dubin

SUBSURFACE EXPLORATION & 50U AND CONCRETE TESTING o MEMBER 8 AMERICAN SOCKTY FOR TESTING & MATERWLS



FIELD IN-PLACE DENSITY TEST REPORT

> »
\/] N D $85 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-7831555
: » O $-3458 SHELDON RD., P.O. BOX 226, OPCHARD PARK, NY 14127 1166458110
@) B3P 1OV (ET AN (O ORF IO 5 105 cORONA AVENUE, GROTON, NY 13073 07896 5881

S ——————————eeveenee [ RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

= D 1164 RIDGE RD. EAST, ROCHESTER, NY 14821  716-342.5320
O 835 JAMES STREET, SYRACUSE, NY 13203 3154724333
Project: Niagara Falls Storage Site Report No. DT<47 Revised
Client Bechtel Date: 8-31-84
Contractor: __J. W. Cowper Job No. _B1-84-53 -
In-place | In-placse
Test Dateof | Dspthor | Densily | Moisture % Practor Location and Remarks
Ne. Test Elevatlon {pef] (*A] ] Compaction| Code
Clay Cap - ired
60U/ 8-31 [334.4 [116.5] 13.0[93.2 k12, 80P 105 " Cetest ar s i e
a - Phase I 95% req'd
61  * I1333.8 1127.0! 12 alion+e M-12 ggﬁg Egg - restest of 55U 9
. Clay Cap - Phase I  95% required
63U} - 334.8 1123.4] 11.4] 98.7 L-121 S1070 - E110 (retest of 53u)
Clay Cap - Phase I  95% reguired
64U " |335.3 |121.2] 13.0} 97.0 L-12] S1000 - EI20
Procto Maxi Optim -
Code | Oenalty octl | Motaturs Material Type and Source
L~121125.0 11.8 Clay from Lewport stockpile.

Respectiuily submitted,

Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 9:15AM -4:30PM

=trmesiareac EvDINRATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELP IN-PLACE DENSITY TEST R"°PORT

SOILS INVESTIGATIONS INC.

T 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1855

Z §-3858 SHELDON RD.. P.O. BOX 229, ORCHARD PARK, NY 14127 716-649-8110
C 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

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

T 635 JAMES STREET, SYRACUSE, NY 13202 3154728333

Project: Niagara Falls Storage Site Report No. DT-48
Client “Bechtel Date: 8-31-84
Contractor: Cerrone Job No. BT-84-53 ~
in-place | In-placa [
Test Dateof | Depth or { Density | Moisture % Proctor Location and Remarks
No. Test Elevation’|  {pci} (%) | Compaction]| Code )
Al o {utz road 59' Heet P ] .
62418=3T 3003125 5 TAT JT00F LA | 20" Nocen of cotoery nqop Cu vert inlet
Lutz road - 50' West of culvert inlet
651 " Sor 82 a2 [ 93.5 N.A.| 19 South of culvert inlet
Proclor Marimum Optimym .
Code Denslity [pef) Molsturs {%) Material Type and Source
N.A.|125.4 11.8 Lutz road culvert fill - Clay (Proctor supplied by Bechtel)
° Respectfully submitted,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

9:00AM - 4:30PM

- Otto Wieand

Otto Wieand

BT Savem

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES




FiELD IN-FLACE UENDIITY IED1 REFUNKI

% O 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 5187831555
i D $3858 SHELDON RD., P.O. BOX 220, ORCHARD PARK, NY 14127  716-649-8110
(0 1 K101 Y03 ¥ (eT Ny (@0 S 1N 1 450 CORONA AVENUE, GROTON, NY 13073 607.898.5881
e [ RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202

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

O 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. OT-42
Client Bechtel Date: 8-31-84
Sevenson -84-
Contractor: Job No. BT-84-53
in-place | in-placs
Test Date of | Dapth or | Densily | Moisturs % Proctor Location and Remarks
No. Test tlevation |  [pef) [% | Compaction] Code
g4rt+—8—3H 3373112701162 06+ ~—Phase—H—~SH35F 185 imish qrade)
a5C U331 55T H A 85+ =i _Phase 11 S815 F 185 (fini<h grade)
Proctor |  Maximum Optimum .
Code | Oensity (pctj | Molsture [%) Material Type and Source
c-1 121 12.0 contaminated fi1l _
Respectfully submitied,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

9:00AM - 4:30PM
Technician Time:

Technician: Otto Wieand ‘ Otto Wieand

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL I8 ENGINEERING SPECIALTY SERVICES
R/T Form C



FIELD '"-PLACE DENSITY TEST REPORT

C 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
O $-3858 SHELOON RD., P.0. BOX 229, ORCHARD PARK, NY 14127
D 105 CORONA AVENUE, GROTON, NY 13073
C RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837

5187831555

716-5648-8110
607-898-5881

201-225-0202

= 0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621  716-342.5320
D €35 JAMES STREET, SYRACUSE, NY 12203 3154729333
Project: Niagara Falls Storage Site Report No. DT-50 Revised
Client Bechte! Date: 8-29-84
Contractor: Cerrone Job No. > BT-84-53 -
In-place | In-place '
Tact Date of | Dapthor| Nensity | Molsture % Practor Location and Remarks
No. Test Elevation Ipeh) %] ] Compaction| Csde
LAl O Be ann_ ol 18-5'5 Qf (‘u]yprt’ Ieute:iine
J7OTe=¢d T O0UBITTU. 31 14.7183.0  [L-13] 75' West of culvert inlet _98% req'd
Test fails to meet compaction requirements.
Proctor Mazimum Dptimum .
Code Density Ipci) Malsture [%| Material Type and Source
1L-13]125.4 11.8 Clay - Lutts road - culvert fill.
Respectfully submitted,
Remarks: __Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

1:00 - 6:30
Ear E. Dubin

Technician Time:

Technician:

Earl E. Dubin

TTRmSes A ey ANNTROL @ ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

» »
\ ‘ J N D 585 TROY.SCHENECTADY RD., LATHAM, NY 12110 518.783-1555
D 5-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 7168493110
01 KSY INN OV (ET VY (O)URP LU (B 5 105 CORONA AVENUE. GROTON, NY 13073 807-898-5881

O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 T18-242-5320

Cp—

D 835 JAMES STREET, SYRACUSE, NY 13203 315472-800

Project: Niagara Falls Storage Site Report No. DT-51 Revised
Client Bechtel , Date: 8-29-84
Contractor: J. W. Cowper Job No. BT-84-53 -
in-place | in-place
Test | DOsteol | Ospthor| Density | Molsture % {Practer Location and Remarks
No. Test Elevation (pef] {% [ Compaciien|{ Cade

54U | 8-29 B34.4

Clay Cap - Phase #1 - S1070,E100 95% req'd

113.7 (13,41 91.0 {L-12|to be retested - after further compaction
' See test 56U (see remarks)

550 (" 333.8

Clay Cap Phase #1 - S885,E85 - 95% req'd
116.8 112.8] 93,4 |L-12|to be retested after further compaction.

56U | " 1334.41114.8 114.1191,8 |L-12[Materia

Clay Cap - Phase #1 - S1075,E100 - : :
Y ? to be seworked and regompagggdrequwed

i Proctor Mazimum Optimum .
Code Density {pef) Moisture [*A) Material Type and Source
L-12h125.0 11.9 Lewport Clay - Sample #6u
Respectiully submitted,
Remarks: __and Cone Method Used | EMPIRE SOILS INVESTIGATIONS, INC.

Test 54U - retest of te‘s:t 53U - taken 8-28 after further compaction

Test &6l "

R4l - (see also test 53U)

Technician Time: 1:00 - 6:30

Technician:

Earl E. Dubin ' Farl E. Dubin

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

' » [ ]
\4 =} ke
SOILS INVESTIGATIONS INC.

Z 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-155%

T 5-3858 SHELDON RD,, P.O. BOX 229, ORCHARD PARR, NY 14127 716-649-8110
T 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

O 1184 RIDGE RD. EAST, ROCHESTER, NY 14821 T16-342.5320

835 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. _DT-52
Client ~ Bechtel Date: 9-4-84
Contractor: Cerrone Job No. ___BT-84-53
in-placs | ln-placs
Test | Dateof | Dapthor | BDensily | Moisture % Practor Location and Remarks
No. Tast Elevation {pef) %] { Compaction{ Cade .
Lutts road culvert - 50' West of culvert inlet
66U 430850 +5-7 19171 [15' South of culvert centerline - 95% required.
Retest of test 65U taken 8-31-84 after
further compaction.
Area to be windrowed and recompacted and then
retested (see test 67U)
Lutts road culver - 50' West of culvert inlet
67094 POT8 T 1254 136 1001 |15' South of culvert center line 95% req'd
Retest of test 66U - after windrowing and
recompaction.
Lutts Road culvert - 40’ West of culvert inlet
69U | 9-4 803,01 324-9-H-2197.2—T* lalong center line of culvert - 95% req'd,

Proctor Maximum Optimum
Code Density [pef) Moisture %)

Material Type and Source

* 1125.4 11.8%

Clay - Lutts road - culvert fill

Remarks: Sand Cone Method Used

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 9:00 AM

- 5:30 PM

Technician: Earl E, Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

R/T Eowmn



FIEL™ IN-PLACE DENSITY TEST RFPORT

[ J »
L/ - 1 1<
SOILS INVESTIGATIONS INC.

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

518-783-1855

C $3856 SKELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 718-849-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-298-5881
O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202
D 118& RIDGE RD. EAST. ROCHESTER, NY 14821 718-342.5320
0 835 JAMES STREET, SYRACUSE, NY 13203 3154729322
. Nia Fall i - '
Project: .. gara Falls Storage Site Report No. UT-53
Client Bechtel Date: 9-4-84
Contractor: __owPer Job No. BT-84-53
| in-place | in-placs
Test Dateof | Ospthor | Density | Molsturs % Proctor Location and Remarks
No. Test Elavation {pel) (%] | Compaction| Cede
2| Clay cap - phase #1 S1150,E165 - 95% req'd
68U | 9-4 1336.3( 120.1{15.7 {96.1 il Bechtel accepted high moisture
Proctor Maximum Optimum . :
Code Denzity (pef) Moisture {*%)} Material Type and S.ource
* 125.0 11.9% Lewport clay - sample #6U
Respectfully submitted,
Remarks: Sand Cone Method Used

9:00 AM - 5:30 PM

Technician Time:

Technician: Earl E. Dubin

EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dub’n

¢ e as svar AnsTInG B AANSTALCTION OUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES




CRL™any FARA S ROCHLSTLR @ QRUTIURA B ALTANT B 31mALYIL ¥ AL® TR it

WASHINGTON © < o wOODBRIDGE N J 8 MARRISBURG. Pa

ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD

ORCHARD PARK, NEW YORK 14127 AREA CODE 716-649-8110

‘roject: Niaqara Falls Storage Site Report No. DT-54
Jlient: Bechtel Dote: 9-5-84
soniroctor:___Lerrone Job No._BT-84-53
e 0w 1] N
3 i S : % SQ'E E"‘J E "?" -f,.: Locotion ond Remorks )
e 2 ® o 2 > lemuwnijc ki o | ©
il I Rl B -3 e g g
e W o= x o _
Lutts road culvert 50' west of culvert inlet
FOUPB=5=84—1 3040146 2 34 THo0%+ AT TO0*North of culvert center line - 95% req'd
e Deneny toen) -"nin.(ggggit} Moferiol Type ond Source
N.A.|135.7 106.6 2" R.0.C. - Niagara stone
REMARKS: ©  Sand Cone Method Used  Respectfully submitted,
EMPIRE SOILS INYESTIGATIONS, INC.
INSPECTION TIME: 8:00 AM - 4:30 PM__ Earl E. Dubin
INSPECTOR: Earl E. Dubin :
' TESTNG » MEMBER o AMERICAN SOCKETY FOR TESTWG & MATIAWMLS

SUBSURFACE EXPLORATION & SOL ANO CONCALTL

cmms S



FIELD IN-PLACE DENSITY TEST REPORT

1

» »
\"4 dB
SOILS INVESTIGATIONS INC

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

518-783-1555

O S$-3858 SHELDON RD., P.O. 30X 229, ORCHARD PARK, NY 14127 716-849-8110
O 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881
— O RARITAN CENTER, 200 McGAW DRIVE, EDISON, NJ 08837 201-228-0202
— 0O 1184 RIDGE RD. EAST, RCCHESTER, NY 14821 716-342-5320
] 33 JAMES STREET, SYRACUSE, NY 13203 315-472-9&3
Project: Niagara Falls Storage Site Report No. DT-55
Client Bechtel Date: 9-5-84
Contractor: J. W. Cowper Job No. BT-84-53
in-place | In-placs
Test Date of Ospth or | Dansily | Moisturs % Proctor Location and Remarks
No. Tast Elavation |  [pef) %] { Campactisn| Cods
-\
711! g g [336.9 1120.9111.7 196.7% |- |Clay Cap - phase #1 - S1030,E175 - 95% req'd
Proctor Maximum Optimum .
Code Density {pci) Moisturs {%) Material Type and Source
L\ -
- 125.0 11.9% Lewport clay - sample #6U
) Respectfully submitted,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

8:00 AM - 4:30 PM

Technician Time:

Technician: Larl E. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTAUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

™)
\/] J : = 585 TROY.SCHENECTADY ROD., LATHAM, NY 12110 518-783-1855
. T 52858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-64y-8110
SOILS INVESTIGATIONS INC. I e e R T Y T Hpre

e

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

P————

T 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 718-342.5320

T 635 JAMES STREET, SYRACUSE, NY 13203 315-472-8333
Niagara Falls Storage Site

Project: Report No. __0T-56
Client Bechtel Date: 9-5-84
Contractor: _ Cerrone Job No. ___BT-84-33
in-place | in-place
Tost Date of | Depth or| Density | Moisturs % Proctor Location and Remarks
No. Test Elevation {pefl (%%} { Compaciion{ Cede
Lutts road culver - 40' West of inlet

720" 19<5-84 305.0] 114.5 11,8 |91.6 |- 25' North of centerline 95% compaction req'd

(see remarks)

Lutts road culvert - 75' West of inlet

o 305.0{119.2{12.3 {95.4 -

10' North of center line - 95% compaction req'd

Lutls road culvert - 40' West of inlet

y

05 0T Y7 9 51943 = [¢5 North of centerline - 95% compaction req'd

(see remarks)

Proctor Maximym Optimum .
Code Density {pci) Moisturs {%] Material Type and Source .
- [125.0 11.9 | Lewport Clay - sample #6u

San

Respectfully submitted,

d Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Te8T27%Y —tobe retested -~ fter further compaction (see test #74U)
Test 74U - retest of test #72U after further compaction

Bechter—accepted test results after Turther compaction.

Technician Time:

8:00 AM - 4:30 PM

Yechnician:

Earl E. Dubin _Earl £, Duybin

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELN IN-PLACE DENSITY TEST RFPORT

s

» »
N/ J " I 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 $18.783-1855
O $-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK. NY 14127 7166488110
SO ISP INNY STV ELVE O 0RR I O] 5 105 CORONA AVENUE. GROTON, NY 13073 607-896-5881

— D RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08R37  201-22540202
= 0 1164 RIDGE RD. EASY, ROCHESTER, NY 14621  7°5-342.5320 '
D 635 JAMES STREET, SYRACUSE, NY 13203 3154724333
Project: Niagara Falls Storage Site - Report No. DT-57
Client Bechtel Date: 8-30-84
Contractor: __J. W. Cowper : Job No. __BT-84-53 _
In-place | In-placs
Test | Dateof | Dopthor| Density | Meisturs % Practer Location and Remarks
No. Test Elevation | (pcf) 4} | Compaction] Code
(I

88U | 8-30 [337.7 N26.3 [10.6 |100+% | * | Clay Cap - phase #1 - S1125,E90 - 95% req'd

Proctor Mazimum Optimum .
Cade Density (pel) Molsturs {*)] Material Type and Source
12 -
*= 1125.0 11.9% Lewport Clay - Sample #6U
) Respectfully submitted,
Remarks: ___>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Techniclian Time: 8:00 AM - 1:00 PM

Technician: Earl E. Dubin Ear! E. Dubin

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



\"4

FIEL™ IN-PLACE DENSITY TEST REPORT

_ N
SOILS INVESTIGATIONS INC.

T 58% TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1585

G §-3858 SHELDON RD.. P.O. BOX 229, ORCHARD PARK, NY 14127 716-648-9110
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 200 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

T 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320

0 835 JAMES STREET, SYRACUSE, NY 13203 3154729313

Project: Niagara Falls Storage Site Report No. __DT-58
Client Bechtel Date: . 8-30-84
Contractor: _Cerrone Job No. BT-84-53
inplace | In-placs
Test Oate of | Ospthor | Denshy | Moisture % Prector Location and Remarks
No. Test Elevation fpel) (%} | Compaction{ Cade
rm daam alaw ol | {285 North of culvert center line
)51 B 3G 10 M RCASAS O IR0 B .20 P 40! West of culvert inlet - 95% required
Area to be windrowed and recompacted.
Proctor Maximum Optimum .
Code Density {pci] Moisture (%) Material Type and Source
. 125.4 11.8% Clay - Lutts road culvert fill
Respectfully submitted,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

8:00 AM -.1:00 PM

Earl E.

Dubin Earl E. Jubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL Il ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

» »
V11 I
SOILS INVESTIGATIONS INC

—
—

C 585 TROY-SCHENECTADY RD., LATHAM, NY 12110
Z $-3858 SHELDON RD., P.0O. BOX 229, ORCHARD PARK, NY 14127
C 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881
C RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837
T 1184 RIDGE RD. EAST, ROCHESTER, NY 14821
0O 635 JAMES STREET, SYRACUSE, NY 13203

§18-783-1555
719-848-8110

201-225-0202
718-342.5320
154728333

projéct: Niagara Falls Storage Site Report No. DT-59
Client _Beclite]l National Date: 9-6-84
Contractor: Cowper Job No. _ BT-84-53 ~
In-placs | Wm-place
Test | Dateof | Depth or | Dunsity | Moisture % Precter Location and Remarks
No. Test Elavation {pef) (%) | Compactien| Code
) Clay cap phase # 2 - S1082,E185 - 95% i
750| 9-6 B38.3 |116.3|11.4] 96,1 [\ required
76u] 9-6 B38.3 1115.2111.0195.2 || Clay cap - phase #2 - S1082,E185 - 95% required
Pa'::r n:,:::;“ :'pmc“ .,?,2“,’::?.” Material Type and Source
Lot -
210 [13.9 | clay - sample #100
- Respectfuily submitted,
Remarks: __>and Cone Method Used

Bethte’l directed that Proctor value for
sample - #10U be used.

Technician Time:

8:00 AM - 5:30 PM

Technician: Earl E. Dubin

EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES

R/T Form €



FIELF 'N-PLACE DENSITY TEST RFPORT

= 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 £18-783-1555

C $3858 SHELDON RD., P.O. BOX 2298. ORCHARD PARK, NY 14127 716-649-8110
T 105 CORONA AVENUE, GROTON. NY 13073 807-888-5881

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

— T 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320

D 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333

Project: Niagara Falls Storage Site : Report No. DT-60
Client Bechte] National Date: 9-6-84
Contractor: _Sevenson Job No. BT-84-53
_| Inplace | In-placs

Test | Dateol | Dspthor Density | Moisturs % Practor Location and Remarks

No. Test Elevation {pet) ') | Campaction] Cods
. Contaminated pile - S1320,E80 - 90% required
. 96596 228 0 109613318 E=2 Ttest at finished grade, Area to be retested
— After further compaction.

(See test #97C for retest).

{
‘Proctor | Maximum Optimum .

Code Density {pcf] Moisturs {*A) Material Type and S?urce

-2 |123.0 11.6 Contaminated pile - sample #2C

Respectiully submitted,

Remarks. _ 5and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 8:00 AM - 5:30 PM
Technician: Earl E. Dubin Earl E. Dubin

mimee = mmcawoLATIAN ALHATITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



CEC=4aRD FaRM @ AOCHESTER 8 GROTON 8 ALBANY 8 SYRACUSE @ NEW YORK CITY

: » | )
s‘ \ AASHINGTON © 2 ¢ WOODBRIQGE N J @ NARRISBURG. PA
SOILSINVESTIGATIONS INC.
ORCHARD PARK DISTRICT OFFICE: $-3858 SHELDON ROAD
ORCHAQD PARK, NEW YORK 14127 AREA CODE 716-648-8110
Projact: Niagara Falls Storage Site Report No. DT-61
Cliant: Bechtel National Dote: 9-7-84
Contraclor: _Cerrone Job No. BT-84-53
Q@ Q
) 3 56 o s > - -
3 - £3 0r 1235 S~ E.: fLocotion ond Remorks
T * o a » [CEmwnijc nat{mo el ©
e L é’ — c‘!’o
Lutts road culvert - 40' West of inlet - test of
T 5~7 3676147912411 00%+ fimal grade - 25' S of center line (95% required)
Lutts road culvert - 50" WHest of iniet - U5 North
e 397 OtHF 0T 20 1100% 1= {of center line. ' (95% required)

fgf?i"o:ff.-’ff??:nMmjgg?ﬁnf Molerio! Type ond Source
- 1135.7 106.6 2" ROC - Niagara Stone
REMARKS: ~ Sand Cone Method Used 3 'Réspéc;c.fu'l'ly submitted,
EMPIRE SOILS INVESTIGATIONS, INC.
INSPECTION TIME:  8:30 AM to 4:30 PM Ear]l E. Dubin
INSPELTOR: Earl E, Dubin- :
SUBSURFACE EXPLORATION » SOU. ANO COWCALTE TESTNG ¢ MCMBER & AMERICAN SOOETY FOR TESTING § MATEAALS



. [ 3 »
\4 B
SOILS INVESTIGATIONS INC,

FIEL" IN-PLACE DENSITY TEST P7°0RT

= 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555 .
53858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-649-8110
J 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

= RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201.225-0202

Report No. __DT-62

E Z 164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
T 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333

Project: Niagara Falls Storage Site

Client Bechtel National

Date: 9-7-84

Contractor: Sevenson/Cowper

Job No. __BT-84-53

in-place | in-place
Tast Date of Dapth or | Density | Moisture % Proctor Location and Remarks

. No. Test Elevation {pcf} {%} | Compaction| Code .
97E—19=F 357808 g tog S Hfontaminated pite~—S513265E75=90% compaction
: req'd.
! ' - " 9-b - arter turther
| Retestof test 960 = taken 9=6 - after furth

L-1y |CTay cap - phase #1 - S1070,E90 - 95% compaction
J9U | ¢ 333.0/117.4 | 11.4 1 97.0 - {required.

L-\y [CTay cap - Phase #2 - STOY90,ET80 - 95% compac-

11.3] 100%+ | - |[tion required.

gou | " |339.0[121.9

Proct Maxi optl .

Cote Den'xlll;n :::u Mn&u:::l?m Material Type and Source

i C-11123.0 11.6% Clay - contaminated pile - sample #1C

El‘:\* 121.0 13.9% Clay - In-place material from clay cap - sample #10U

Remarks: Sand Cone Method Used

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

8:30 Am - 4:30 PM

Technician:

Earl E. Dubin

Earl <. Dubin

SUBSURFAGE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELT 'N-PLACE DENSITY TEST RFPORT

- .
\Y4 ‘ : T 585 TROY.-SCHENECTADY RD., LATHAM, NY 12110 $18.783-1555
- C 5-3858 SHELDON ROD.. P.0. BOX 229. ORCHARD PARK, NY 14127  716-849-8110
570 1S L OSY N (ET VN O LD I (O] 5 105 CORONA AVENUE. GROTON, NY 13073 6078965881

O RARITAN CENTER, 300 McGAW DR!VE, EDISON, NJ 08837 201-225-0202

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

5 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: _Niagara Falls Storage Site Report No. __0T-63
Client Bechtel National Date: 9-17-84
Contractor: Sevenson Job No. BT-84-53
In-placs | In-placse
Test Dateof | Dspthor{ Density | Moisturs % Practer Location and Remarks
No. Tost Elevation Ipct} %) Compaction] Cede
Finish : .
T 9=17 Srade 1T g 11531895 t=BtArea "Q" Lewiston Town Garage
2/10" S7008,E1953 - 90% compaction required.
Bechtel Accepted Test Results :
Contaminated pile - S830,E296 - 90% compaction
BT 13233119 011001983 €=t [required. Test at finished qrade,
Contaminated pile - S1049,E285 - 90% compaction
996 —* 1337 3+ 119211351984 €=1 |required, Test at finished qrade,
Proctor Maximum Optimum .
Code Density {pe) Moisturs (%) Material Type and SourFe
L-8 [125.0 [12.0 | On/site fill - pile #3
c-1 {1211 12.0 Clay - contaminated pile - sample #1C
’ Respectfully submitted,
Remarks: __ 52nd Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

11:00 AM - 5:30 PM

Earl E. Dubin Earl E, Dubin -

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST RFPORT

» »
\Y4 J N C 585 TROY.-SCHENECTADY RO.. LATHAM, NY 12110 5187831555
. C 53858 SHELDON RD., P.0. BOX 229, ORCHARD PARK, NY 14127  716-849-8110
1500 | B3R TN ISTV OV (@)U 10 (@8 — 105 CORONA AVENUE. GROTON, NY 13073 607-898-5881

- 0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837  201.225-0202
= E O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821  716-342.5320
0 635 JAMES STREET, SYRACUSE, NY 13203 3154729333
Project: __Niagara Falls Storage Site Report No. __DT-64
Client Bechtel National Date: 9-17-84
Contractor: __towper Job No. _BT-84-53 -
In-piacs | m-place
Test Oate of | Depthor | Oansity | Maisture % Proctor | - Location and Remarks
No. Test Elovation |  {pcf) %] Cempaction| Code

Clay cap - phase #2 - SB825,E175 - 95% compac-

82y {9-17 [330.5 {119.7 11,8 95.0 L- tion required.

r
i
T
iProctor | Maximum Optimum .

Code | Osnsity (pcf] | Molsture {') Material Type and Source

L-15] 126.0 12.6 Lewport clay - sample #11U

Respectfully submitted, .

Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: ___11:00 AM - 5:30 PM
Technician: Earl E. Dubin __ Earl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

RIT Crvem -



» »
L\/ 2 = | I
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST RFPORT

T 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1553

Z 53858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-848-8110
Z 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

— O 1164 RIDGE RD. EAST, ROCHESTER, NY 14821  716-342:5320
0 635 JAMES STREET, SYRACUSE, NY 13203 3154726333
Project: Niagara Falls Storage Site Report No. _DT-65
Client Bechtel National Date: 9-18-84
Contractor: Sevenson Job No. ___BT-84-53 -
In-placs | In-place
Tost Date of | Depth or | Dansity | Moisturs % Proctor Location and Remarks
No. Test Elavation {pel) (%} | Compaction| Cede :
i N Contaminated pile - $965,E385 - 90% required
HO0CTo=T8 1925, 0 1T122, 7110, 3 100+ _JC-T [test at finished grade
1
|
]
; Proctor Maximum Optimum .
. Code | Density {pei) Moisturs [%) Material Type and Source
c-1 1211 12.0 Clay - contaminated pile - sample #1C
) Respectfully submitted,
Remarks: _>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

o~ o

11:30 AM - 5:00 AM

Earl E. Dubin

Ear] E. Dubin

~

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST REPORT

. > > .
(WS J N O 585 TROY.-SCHENECTADY RD.. LATHAM, NY 12110 518-783-1555
3 3858 SHELDON RD.. P.O. BOX 229, ORCHARD PARK, NY 14127  716549-8110
70 1 5D 100D (€T VN @ SR IN O 5 105 CORONA AVENUE. GROTON, NY 13073 607-896-5881

D RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202
O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342:5270
0 835 JAMES STREET, SYRACUSE. NY 13203 J15-472.9333

Project: __Niagara Falls Storage Site Report No. DT-66
Client Bechtel Date: 9-18-84
Contractor: J. W. Cowper Job No. BT-84-53 ~
In-placs | In-place
Test Date of | Depthor | Density | Moisturs % Proctor Location and Remarks
No. Tast Elevation {pef) {%] | Cempaction] Cods

Clay cap - S1095,E158 - 95% compacti
83U | 9-18 |338.3/113.8 10.6 1 90.3 |L-19 required. To beretested after further

compaction. (see remarks)

Clay cap - $825,E135 - 95% compaction required,
84U " 1335.0{129.811.3 | 100+ |L45

Proctor Maximum Optimum : .
Code Oensity {pef) Malsturs (%) Material Type and Source
L-15| 126.0 12.6 Lewport Clay - Sample #11U N
® Respectfully submitted,
Remarks: 5and Cone Method Used : EMPIRE SOILS INVESTIGATIONS, INC.

Test 83U - For retest see test 85U

Techniclan Time: 11:30 AM - 5:00 PM

_ Technician: Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION B CON.STRUCTION QUALSITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIELD IN-PLACE DENSITY TEST REPORT

. »
\Y4 J : - 585 TROY-SCHENECTADY RD., LATHAM, NY 12110  $18-7831555
- m $.3858 SHELDON RO., P.0. BOX 225. ORCHARD PARK, NY 14127 7166498110
(70 1 KF 105V (€T VW @SR O8 105 CORONA AVENUE, GROTON, NY 13073 607-8968-5881
201.225-0202

— O RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837
— O 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
O 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. DT-67
Contractor: Cowper ‘ Job No. BT-84-53 -
In-placs | in-place
Test Date of | Dapthor| Densily | Moisturs % Proctor Location and Remarks
No. Tast Elevation | [pef) {%] | Compactionj Code

Clay cap - S1095,E158 - 95% compaction req'd
850 | 9-19 |338.3{120.6 |12.0195.7 |L-15/Retest of test 83U taken 9-18 :

after further compaction,

Clay Cap S1105,E190 - 95% compaction req'd.
87U v  1340,4 121.1 |12.0 {96.1 |L-15

88U v 1340.4123.4 113.3197.9 |t-1§ Clay Cap - S955,E185 - 95% compaction req'd.

Proctor Maximum Optimum .
Code Density {pef) Moisture (%l ' Material Type and Source
L-15| 126.0 | 12.6 | Lewport Clay - Sample #9U )
~ Respectfully submitted,
Remarks: ___>and Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.

1:30 PM - 6:30 PM

Technician Time:

Yechnician: . Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES

B Crn



URLRASL P ARG 8 ROCHESTIR 8 GATION 8 4L BANY 8 SYRACUSE » (W YORA CITY

» [
- \ WASHINGION D 8 wOODBRIOGE. N J # =aKRISBURG. PA
§ SOILS INVESTIGATIONS INCY
ORCHARD PARK DISTRICT QFFICE: S-3858 SHELDON ROAD
—— ORCHARD PARK, NEW YORK 4127  AREA CODE 716-649-8110
Projact: Niagara Falls Storage Site Report No._0T-68
Cliznt: Bechtel National Dote:____9-19-84
Contractor:_Sevenson Job No BT-84-53
Iq; [-4] Q
s L 3 2l1EE 12> Se =
35 e z -‘éE c §'§ ;Té;;l - :é;: EE Locotion ond Remorks
= _o g praer] guae S
5 | falesjce (28
Top off ' ' Lewiston Town Garage - S6954,E1921 - 95% compaction
86U T S5=19pubbase{ 1471.81 3.2 | 100+%] - required,
f’E{:’ o,',‘ff.-’,‘;’t‘;":,,’“”ﬁﬁ?ﬁ“f Moteriol Type ond Source
- | 135.7 | 106.6 2" R.0.C. - Niagara Stone
REMARKS: ~ Sand Cone Method Used 'Réspéc:t.ful'ly submitted,
EMPIRE SOILS INVESTIGATIONS, INC.
INSPECTION TIME: 1:30 PM - 6:30 pM_ Farl E. Dubin

INSPECTOR: Earl E. Dubin

SUBSURFALE EXPLORATION o 508 ANC CONCRLTE TESTING ¢ MEMBER ¢ AMCRICAN SOCIETY FOR TESTING & MATIRWULS




FIELD IN-PLACE DENSITY TEST REPORT

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

T S-3858 SHELDON RD.. P.O. BOX 226. ORCHARD PARK, NY 14127 716-648-8110
T 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

T RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.225-0202

Z 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342.5320

C 635 JAMES STREET, SYRACUSE. NY 13203 3154729333

SOILS INVESTIGATIONS INC.

Project: Niagara Falls Storage Site Report No. D7-69
Client Bechtel National Date: 9-19-84
Contractor: Sevenson Job No. _ BT-84-53 -

in-place | In-place
Test Dateof | Depthor | Oensity | Moisturs % Precter

' Location and Remarks
No. Test Elevation {pet) %} Compaction| Cade

Contaminated pﬂe- - ST135,E325 - 90% required
4—F=1—Bechtel accepted high moisture.

Py 1120 1L A O
T T Y= T 38 71V V7T ¢7 TI %1 7

-
LA

Procto Maxi Opti .
Coe Dnn'xln;n r::n Mol‘;t:r‘:'?'ul Material Type and Source
41 121.1 " |12.0 Clay - contaminated pile - Sample #1C

-

Respectfuily submitted,
Remarks: __ >and Cone Method Used

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: _ 1330 PM - 6:30 PM

Technician: Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES
8T Creem



FIELD °'-PLACE DENSITY TEST REPORT

» »
\V4 J N = 585 TROY.SCHENECTADY RD., LATHAM, NY 12110 §18783-1855
: = 53858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127  716-648-8110
S0 AR IOV ETNN @ ISR @R  — 105 CORONA AVENUE. GROTON, NY 13073 607-898-5881
O RARITAN CENTER, 300 McGAW DRIVE, ED'SON, NJ 08837  201.225-0202

——— C 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320
0 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333
Project: Niagara Falls Storage Site Report No. __DT-70
Client ___Bechtel Date: 9-20-84
Contractor: J. W. Cowper Job No. __BT-84-53
_ ln-place | In-placs
Test Date of | Dapth or | ODensify | Moisture % Proctor Location and Remarks
No. Tes! Elevation {pcf) {*A) Compaciion| Code

Clay Cap - S1050,E252 - 95% compaction req'd.
89U | 9-20 1340.6 | 106.5/12.4 184.5 -15| to be retested after further compaction

(see test No. 90 U.)

1

Proctor Mazimum Optimum .

Code | Density fpchi | Molsture (%] Materia!l Type and Source

L-15{ 126.0 12.6 Lewport Clay - sample No. & \\

) Respectfuily submitted,

Remarks: __>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 10:00 Am -~ 2:30 PH

Technician: Earl E. Dubin : ) Earl E. Dubin

Srimoes svasAnctiau @ AANSTRICTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



» »
\4 = I
SOILS INVESTIGATIONS INC.

FIELC "N-PLACE DENSITY TEST RFPORT

Z 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-783-1855

Z. 53858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK, NY 14127 716-649-8110
2 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

O RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201.225-0202

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

C 635 JAMES STREET, SYRACUSE, NY 13203 315-472-9333

Project: __Niagara Falls Storage Site Report No. _0T-71
Client Bechtel Date: 9-21-84
Contractor: J. W. Cowper Job No. _BT-84-53
in-place | In-pisca
Test Bateo! | Depth or | Density | Moisture % Procier Location and Remarks
No. Test Elevation (pef} 1*%) Compaction| Cade
Clay Cap - S1040,E252 - 95% compaction req'd
90U ! 9-21 {340,71123.4111.2 197.9 L-15 Retest of test 89U - taken 9-20 - after
further compaction.
S1U " 1333.31127.2712.5 1100%+ |L-15 C]ay_Cap - S980,E350 - 95% Compaction req'd
92U " 1334,51122,2]112.0 [ 97¢% L-15/ Clay Cap - S850,E320 - 95% Compaction req'd
930 v“ 334.51125.0111.4 {99,2 {L-15/Clay Cap - S1095,E330 - 95% Compaction req'd
941 Y 1336.21124.8{12.0 199.0 |[L-15/Clay Cap - S995.E300 - 95% Compaction req'd
asuy " 1337.91123.9{11.8 198.3 |L-15{Clay Cap - S900,E285 - 95% Compaction req'd
Proct Maxi oot .
3:: { Danisxll;n :’Dn:ﬂ Molm:::T'/‘.L Material Type and Soufce
.-15 | 126.0 12.6 Lewport Clay - Sample No. 9U
Respectfully submitted,
Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Earl E, Dubin

SimmtimesaE ol ADLTINN B CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES

Technician:

7:00 AM - 4:30 PM

Earl E. Dubin




FIELC -PLACE DENSITY TEST REPORT

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

S-2858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-649-8110
105 CORONA AVENUE. GROTON, NY 13073 607-898-5881

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

Z 1164 RIDGE RD. EAST, ROCHESTER. NY 14621 716-242-6320

T 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

SOILS INVESTIGATIONS INC.

[SERAEN!

Project: __Niagara Falls Storage Site Report No. DI-72
Client Bechtel Date: 9-22-84
Contractor: J. W. Cowper ’ ~ Job No. __BI-84-53 -
{n-place | In-placs
Test Date of | Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevalion el {%) § Compaction]| Code

6U 19-22 1332.5 1122.6111.7 1 95.5 JL-16) Clay Cap S1110.E360 - 9&% Compaction

req'd

Proctor Maximum Dptimum .
Code Den:’;iy [peh) Molgiure %) Material Type and Source
L-16] 128.4 {10.5 Clay - Swann Road - Borrow Pit - Sample No. 10U

Respectfully submitted,
Remarks: ___Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: _2:00 PM - 3:30 PM

Technician: Earl E. Dubin Earl E. Dubin

SrmmieAreant CYSI ARATION B CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



FIELD 'N-PLACE DENSITY TEST RFPORT

» »
\ ’ J ¢ T 585 TROY-SCHENECTADY RD.. LATHAM. NY 12110 518-783-1555
= 53858 SHELOON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-6498110
@)1 5D 101 ST N(ET NN @)D 10(OR  — 10 CORONA AVENUE. GROTON, NY 13073 6076965881

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

C 1164 RIDGE HO. EAST, ROCHESTER, NY 14621 716-342.5320

T 635 JAMES STREET, SYRACUSE. NY 13203 3154728333

Project: Niagara Falls Storage Site : Report No. DT-73
Client Bechtel Date: 9-25-84
Contractor: J. W. Cowper ‘ Job No. __BT-84-53 -
In-place | in-place
Test Dateof | Oepth or | Density | Moisture % Proctor Location and Remarks
No. Test Eievation {pel) {*) | Compaction| Code
970 19-25 B330.5 {125.9(12,0 99,0 L-19 Clay Cap S790 F325 - 95% Compaction req'd
Clay Cap 5995,E325 - 95% Compaction req'd
98y " 1335.0 {119.4 N4,1 93,0 L-16 Area to be retested, after further compaction
(see test 100U)
. Clay Cap S909,E330 - 95% Compaction req'd
9%y | " 1335.0 [119.9012,0 [93.4 L-16| Area to be retested, after further compaction
(see test 101U)
1
1
|
|
Proct Maxi Optim .
Cod:' Dan‘x:l;n ;mem lnlslur:T'/.l Material Type and Source
L-16{128.4 10.5 Clay - Swann Road - Borrow Pit - Sample No. 10U
L-15{126.0 12.6 Lewport Clay- - Sample No. 9U
) Respectfuliy submitted,
Remarks: __Sand Cone Method Used .~ EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

10:30 AM - 4:30 PM

Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




oL\ » »
\4 -8
SOILS INVESTIGATIONS INC.

FIELD 'N-PLACE DENSITY TEST RFPORT

Niagara Falls Storage Site

T 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18-783-1855

0 §-3858 SHELDON RO, P.O. BOX 229, ORCHARD PARK, NY 14127 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

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

O 635 JAMES STREET, SYRACUSE, NY 13203 315-472-8233

Project: Report No. _DT-74
Client Bechtel Date: 9-27-84
Contractor: J. W. Cowper Job No. BT-84-53
. in-piace | In-placs j
Test Dateof | Ospth or | Density | Moisture % Practor Location and Remarks !
No. Test Elevation {peh} [*4] | Compactien| Code l
Clay Cap - S1110,E270-- 95% Compaction req'd |
1034! 9-27.1340,2 [122.71 14,31 95.6 JL-16 P 9
Clay Cap S850,E315 - 95% Compaction req'd
104u] " 1334.9 {116.6] 15.5] 90.8 {L-16! material to bé i precom actgd l
after further drying. |
Retest of test 102,(for retest see test 105U)
Proctor Maxi Ooti .
Code llu::ll'yln rp':u Mnloli::: 'ln'/-l Material Type and Source
L-16 | 128.4 10.5 Clay - Swann Road - Borrow Pit - Sample No., 10U,
) Respectfully submitted,
Remarks: ___Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

7:00 AM - 9:00/2:00 PM

_Earl E. Dubin

Earl E. Dubin ‘

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST P™PORT

» »
\/ J < = 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 518-783.1555
= 53858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK. NY 14127  716.649-8110
@I BRI\ O V(ETNB @ ORIV (O]  — 55 CORONA AVENUE, GROTON, NY 13073 607-898.5881

RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342.5320
T 635 JAMES STREET, SYRACUSE. NY 13203 315-472-9333

(NN

Project: Niagara Falls Storage Site Report No. _DT- 75
Client Bechtel Date: __ 9/26/84
Contractor: Cowper Job No. BT-84-53
in-place | in-place
Test Date of Depth or | Density | Moisture % Pracior Location and Remarks

No. Test Elevation [ped) %l Compaction| Code

100U | 9/26 |335.0]123.5(13.0]96.2 |L-16 Clay cap S1000, E325 - 95% compaction

required. Retest of test 98U taken 3/25
after further compaction

101U 9/26 | 335.0!123.2 [ 12.1]96.0 JL-1§ Clay cap S900, E325 95% compaction required.

Retest of test 990 taken 9/Z5 affter further
compaction. -

1020 9/26 { 334.7{117.6 | 14.5] 91.6 |L-18 Clay cap S850, E320 - 95% compaction required.

to be retest“a’- after further compact1on
(See test 104U and 105U)

Proctor [  Maximum Optimum .
Code Denslty (pcf) Moisture (%) Material Type and Source

L-16| 128.4 10.5 Clay - Swann Road, Borrow Pit - sample #10U

{ Respectfully submitted,

Remarks: _>and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 7:00AM ~ 9:00 AM/ 2:00 PM - 4:30 PM

Technician: Earl E. Dubin Ear] E. Dubin

TS ST mhms mcaviAL @ AAMETOHCTION OUHALITY CONTROL Bl ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST RFPORT

» »
\ ‘ J N . 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 518-783-1555
“~ §.3858 SHELOON RD., P.0. BOX 229. ORCHARD PARK, NY 14127  716-5649.8110
S0 1P 101X K (€T NN (@)K IN(O] - 105 cORONA AVENUE, GROTON, NY 13073 607-898-5881

 RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 201-225-0202
T 1164 RIDGE RD. EAST, ROCHESTER. NY 14621 716-342-5320
Z 635 JAMES STREET, SYRACUSE. NY 13203 3154728333

Project: Niagara Falls Storage Site Report No. DT-76

Client Bechtel Date: __10/1/84

Contractor: Cowper/ Sevenson Job No. _BT-84-53

In-place | In-place
Test Date of | Depthor | Density | Moisture ‘A Proctor Location and Remarks
Ko. Test Elevation toct {%) Campactien{ Code

hOSU 10/1 1334.9127.6 112.8 [99.4 |L-16] Clay cap S860, E314 - 95% compaction required.
Retest of test 104U (See also test 102J)
after further compaction.

106U | 10/1 1331.8 1127.4 {13.2 {99.2 |L-16/ Clay cap S1100, E380 - 95% compaction requireq.

. ]
107U | 10/1 1331.5 120.4 |13.8 |93.8 |L-16/ Clay cap $940, E380 - 95% compaction required.
0 be retesteéd - arter turther compaction
(see test 109U)

1 6813535120688 5—t=7T1Oak St—area H'N2039;E1330-80% compaction
required. Bechtel directed thal proctor irom
pile #2 be used.

Area to be retested after further drying
and compaction.
; ;
| |
5 i
Proctor Maximym Optimum .
Code | Density (pcf) Moliiurs %) Material Type and Source
L-16 | 128.4 10.5 Clay - Swann Road Borrow Pit - Sample #10U
L-7 126.0 12.1 Clay - Pile #2, sample #4U
Respectfully submitted,
Remarks: _>and Cone Method Used  EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: __7:00 AM - 1:00 PM

Technician: Earl £. Dubin Earl E. Dubin

enmelncArE EYDI ARATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




FIE_D IN--PLACE DENSITY TEST RFPORT

»
585 TECY.SCHENECTADY RD. LATHAM. NY 12110 518.783-1555

S-3865: SHELDON RD., P.O. BOX 229. ORCHARD PARK. NY 14127 716-649-8110
105 ZORONA AVENUE, GROTON, NY 13073 607-898-5881

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

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

Z 635. JAMES STREET. SYRACUSE. NY 13203 315-472-9333

[ J
EA\A -J
SOILS INVESTIGATIONS INC.

S R A O ——

RERERERAD

Project: Niagara F:z11s Stiorage Site Report No. DT-77
Client Bechte Date: _10/2/84
Contractor: Cowpe - Job No. _ BT-84-53 ]
. In-pface ; m-place
Test Date of | Depth or { Density : Woisture ) Proctor Location and Remarks
No. Test Elevation fpctt %} Coompaction] Code

Joou | 10/2 [331.6(117.2 2.0 1.3 |L-18 Clay Cap- $940, E376 - 95% compaction required.
retest of test 107U, to be retested A.F.C.
See test #112U.

110U | 10/2 | 343.2]117.8 13.8

I
—
~J

L-16 Clay Cap- S1125, E233- 95% compaction required.
to be retested A.F.C. (see test #115U)

11y 10/2 1337.5(123.4 12,0 36.1 |L-16 Clay cap 5960, E305 - 95% compaction required.

Proctor Maximum Optimum

Code Density {pel} Moisture %) Material Type and Source

L-16| 128.4 10.5 Clay - Swann Road, Borrow Pit - Sample #10U

Respectfully submitted,

Remarks: Sand Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: 12:30 - 4:30
Earl E. Dubin Ear] E. Dubin

Smims mtiecew AanuTON @ ENGINEERING SPECIALTY SERVICES

Technician:




» [ ]
\'4 =} Ix
SOILS INVESTIGATIONS INC.

FIEL™ IN-PLACE DENSITY TEST PPORT

-

[ERERREES!

Project: Niagara Falls Storage Site

Z 585 TROV-SCHENECTADY RD., LATHAM, NY 72110 518-783-1555

$-3858 SHELDON RD., P.O. BOX 229. ORCHARD PARK. NY 14127 716-649-8110
105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

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

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

635 JAMES STREET, SYRACUSE. NY 13203 J15-472-9333

Report No. __DT- 78

Test 1150 - retest of test 110U

Technician Time:

Technician:

7:00 AM - 4:00 PM

Earl E, Dubin

Client Bechtel Date: 10/3/84
Contractor: Cowper Job No. BT-84-53
In-place | In-piace
Test Date of Depth or | Density | Moisture Y% Proctor |- Location and Remarks
No. Test Elevation [[.13]] {%) Compaction| Code
112U | 10/3 1331.6121.5 [13.4 {94.6 |[L-16/ Clay Cap S935, E376 -95% compaction required.
retest of test 109U to be retested A.F.C.-
see test 118U
Clay cap S1040, E314 - 95% compaction required.
113U | 10/3 [337.61119.2 |16:1 192.8 |[L-16] material to be reworked - see test 119U
1141 1 1073 1333.00121.0 113.8 194 .2 1.1 Clay cap S1120, E365 95% compaction required.
to be retested A.F.C. see test TT/U
115U | 10/3 1343.4)122.2 {15.8 | 95.2 |L-16/ Clay cap S1110, E225 - 95% compaction required.
Area to be windrowed and recompacted -see
test 121U
116U | 10/3 1343.5/123.6 114.2 196.3 |L-16{ Clay cap S960, E235 - 95% compaction required.
area to be windrowed and recompacted - see ’
test 120U
117U | 10/3 1333.2]124.6 113.9197.0 |L-16 Clay cap S1125, E360, 95% compaction required..
: retest of test 114U A.F.C. Bechtel Ok'd high
moist.
118U | 10/3 [331.41126.5 |13.2 1 98.5 |L-16 Clay cap 5940, E380, 95% compaction required. |
retest of test 112U A.F.C.
Proctor Maximum Optimum .
Code Dansity :lpcll Mal‘:lu"r‘: %) Material Type and Source
LA
L-16| 128.4 10.5 Clay - Swann Road, borrow pit - Sample #18U
Respectfully submitted,
Remarks: Sand Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST P=PORT

» [ J
\ l J \ Z 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555
: = $-3858 SHELDON RO.. P.O. BOX 229. ORCHARD PARK. NY 14127  716-649-8110
70 ISR INNY SN (ST N @)U I O8  — 105 CORONA AVENUE. GROTON. NY 13073 607-898-5881

CZ RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201-225-0202
Z 1164 RIDGE RD. EAST. ROCHESTER. NY 14621 716-342-5320 )
Z 635 JAMES STREET, SYRACUSE, NY 13203 316-472-9333

Technician Time:

Technician:

8:30 AM - 5:30 PM

Earl E. Dubin

Project: Niagqara Falls Storage Site Report No. DT-79
Client Bechtel Date: _10/4/84
Contractor: Cowper Job No. BT-84-53 )
in-place | In-place
Test Oate of | Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pefl (%) Compaction| Code
Clay cap - S1035, E300- 95% Compaction required.
19U 10/4 1339.7116.3 |15.8190.6 {L-16 retest of test 113U -after further compaction
Material to be removed and reworked -see test
122U
Clay Cap - S965, E235, 95% compaction requ1red
120U | 10/4 [ 343,51126.7 113,0{98.7 L-18 retest of test l'lBU
Clay cap - S1110, E230 - 95% compaction requ1red
1l 10/4 1343,5.121.3 (14,2 194,5 |L-16 retest of test 1150 - see test 123U I
Clay cap - S1035, E295, 95% compaction required.
122 | 1074 1339,7[125.7 [12.0197.9 |L-16 retest of test 119U, |
) Clay cap - S1110, E235- 95% compaction required.
1230 | 10/4 |343.5/127,8 [12,0[99.5 |L-16 retest of test 121U |
Clay cap - S865, £295, 95% Compaction required.
124U 10/4 {338,51118,3 [13,8§92.1 L-16 to be retested after dry1nq and further compagtion
See test 126U
125U} 10/4 1335,5:115.4 116,3189.9 |L-18 Clay cap - S96Q, E345 - 95% compaction required.
to be retested after drying and further
compaction
Proctor Maxi Opti .
Code nm’,‘l;“;'p":" Mo,‘:tﬂ:%‘l Material Type and Source
L-16| 128.4 10.5 Clay - Swann Road, Borrow Pit - Sample #10U
Respectfully submitted,
Remarks: ____~and Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

SUBSURFACE EXPLORATION @ CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



cRLNAET Faca ¢ RQC=ESTIR O GRCION ® ALBANY 9 STYRAZUSE 8 N{W YORK C1TY

»
\ J : ’ WASHINGTON O 2 s wCODBRIDGE NJ 8 HARRISBURG PA
N SOILS INVESTIGATIONS INC
ORCHARD PARK DISTRICT OFFICE: S-3858 SHELDON ROAD
—— ORCHARD PARK. NEW YORK 14127  AREA CODE 716-649-8110
Project: Niagara Falls Storage Site Report No. pT. 80
Clian?: Bechtel Dote:__10/9/84
Coniractor: - Cerrone _ Job No.__BT-84-83
s 5 S 19 19 s .
- - = 8‘: ESA::A 3; H d R K
E:_e =% -ég ERRfEnRls TR 33 Locotlion on emorks
S | °u|esl=e |es
finishgd
3601079 |grade { 136.01 2.0 | T00%+{ * "0" St. culvert at Western ditch- 95% compaction
' required. -
Preciorf  Motimum “4in.Density , : Moteriol Tvpe d S o
Ce?s {Density (o2} {PCF) oleno ype on ource
* 135.7 106.6 2" R.0.C. - Niagara Stone
REMARKS: ~ Sand Cone Method Used. B .Réspéci‘:fu'l'ly submitted,
EMPIRE SOILS INVESTIGATIONS, INC.
INSPECTION TIME: 8:00 AM - 11:30 AM Earl £. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION » SOR ANO CONGALIL TESTING ® MEWMBER & AMERICAN SOOETY FOR TESTING 4 MATERULS

INSPECTOR:




SOILS INVESTIGATIONS INC.

FIELD IN--PLACE DENSITY TEST RTPORT

Z 585 T T=CVY.SCHENECTADY RD.. LATHAM, NY 12110 518.783-1555
T S-ZI=E: SWELDON RD., P.O. BOX 229, ORCHARD PARK. NY 14127 716-649-8110
102 5 TORONA AVENUE, GROTON, NY 13073 607-898-5881

Z RARF TaN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-225-0202

Z 115&1 T DGE RD. EAST, ROCHESTER. NY 14621 716-342.5320

T 635 . AMES STREET, SYRACUSE, NY 13203 315-472-9333

Project: Niagara Falls Storazsz Site Report No. DT-81
Client Bechtel Date: 10/9/84
Contractor: Cowper Job No. __BT-84-53
in-place [ In-place
Test Date of | Depth or | Density | Moisture b Proctor Location and Remarks
No. Test Eievation pef) \ (%) Cuem=action Code
H37U 10/9 1332.8 118.4 [12.2 | -~2.0 (L-15] Clay cap $785, E105 - 95% compaction reqdested
1 to be retested A.F.C. - See test #1420
H
: {
! !
r _
|
Proctor Maximum Optimum .
Code | Oenaity [pef) | Maisture {%] Material Type and Source
L-15 126.0 12.6 ~ewport Clay - Sample #9U
Respectfully submitted,
Remarks: __sand Cone Method Use:. EMPIRE SOILS INVESTIGATIONS, INC.
Technician Time: 8:00 - 11:30
Technician: Earl E. Dubin. Earl E. Dubin

ST mmLsas @ ENGINFFRING SPECIALTY SERVICES



FIELD IN-PLACE DENSITY TEST P~PORT

» [ ]
\"4 -l‘ N
SOILS INVESTIGATIONS INC.

p—

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

§-3858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK, NY 14127 716-649-8110
105 CORONA AVENUE, GROTON. NY 13073 607-898-5881

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

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

Z 635 JAMES STREET, SYRACUSE. NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. DT - 82
Client Bechtel Date: _10/12/84
Contractor: ___J.W. Cowper Job No. BT-84-53
In-place | In-place
Test Date of Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pef) %] Compaction{ Code

138U [ 10/121331.8 128.7 [12.0 j100%+ jL-15 Clay cap S1030, E75 - 95% compaction required
test at finished grade

139U | 10/121336.8 1125.2 9.2 99.4 |L-15 Clay Cap S1100, E200, 95% compaction required.
test at finished grade

Proctor Maximum Optimum .
Code Density {pcf} Moisture (%} Material Type and Source
L-15| 126.0 12.6 Lewport Clay - Sample #SU
Respectfully submitted,
Remarks: ___ >and Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

9:00 - 12:00

Technician Time:
Earl E. Dubin Earl C. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

Technician:




DN N J
ViEFiR!
SOILS INVESTIGATIONS INC.

FIEL™ IN-PLACE DENSITY TESTF PORT

Project:

. Client

Niagara Falls Storage Site

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

7. S-3858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK. NY 14127 716-649-8110
- 105 CORONA AVENUE, GROTON. NY 13073 607-898-5881

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

Z 1164 RIDGE RD. EAST. ROCHESTER, NY 14621 716-342.5320

Z 635 JAMES STREET. SYRACUSE. NY 13203 315-472-8333

Report No. _BT-83

Bechtel

Date: _10/13/84

Contractor: _J.H. Cowper

Job No. _BT-84-53

in-place | In-place
Test Date of Oepth or | Density ; Moisture % Proctor Location and Remarks
No. Test Elevation Ipef) (%) Compaction| Code
|
140U | 10/13]335.6{111.2 114.0186.6 |L-16 Clay cap S960, E340 - 95% compaction required.
retest of test #1320 - aftfer Turther drying
and compaction.
Area to be retested after recompaction
See test 141U
.
: Proctor Maximum Optimum 1 . '
Code Density [pci) Molsture {%) Material Type and Soun:ce
L-16] 128.4 10.5 Clay - Swann Road, Borrow Pit - Sample #10U
Respectfuily submitted,
Remarks: __Cone Method Used EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time:

Technician:

8:30 - 10:00

Earl E. Dubin

Ear] E. Dubin

e mmiimmAl o mLAirToAIR EDER AT TV CERVICES



- FIELD RELATIVE DENSITY TEST REPORT

CRCHARD PAAK 8 AOCHESTER 8 GROTON @ ALBANY 8 SYR/  E BNEW YORK CITY
WASHINGTON O < 8 wOODBRIDGE. N J @ HARRISBURG. PA

L e e ————
ORCHARD PARK DISTRICT OFFICE: »-3858 SHELDON ROAD
ORCHARD PARK, NEW YORK 14127 AREA CODE 716-648-8110

Projact.__Niagara Falls Storage Site Report No. NT-84
Cliant: Bechte] Dote: 10/5/84
Contractor: Cerrone Job No. RT-84-83
s_| 22| o225 |22 s,
$8| o3| £ ]S ECR|ETER] 58 Locotion ond Remorks
Sl ISl - o~ b -u [ g
e W o= [xo
finished
28011075 grade | 146.8] 2.0 | 100+ |* Culvert - Town of Lewiston @ W. Ditch,95% compactic
req'd.
finish ’ :
h o971 1075 Krade | 130,07 2.0 { 83.9 §* Culvert- "M" St, @ W. Ditch, 95% compaction req'd.
- : Test fails - to be retested
finishdd . _
S0U—10/5—fgrade— 113731 3.6 1 T00F |*  [Culvert - "L" St. @ Central ditch, 95% compaction
¥eq'd. v
finishg4d - '
13Y01 1075 Jarade | 151,51 3.3 ¢ 100+ {* Culvert - Pine St, @ Central Ditch, 95% compaction
' Req'd. ' '
Proctor]  Mezimem  [in, Density Moterial T 4 Sourc
Co#s | Density (221} (PCF) olerio ype on ource
* 135.7 106.6 2" R.0.C. Niagara Stone
REMARKS:  Sand Cone Method Used ’ Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

INSPECTION TIME:__ 9:00 - 5:00 Earl E. Cbin
INSPECTOR: Earl E. Dubin :

arvsnen . asraw Al SOCIETY FOA TESTING & MATERIALS



FIEL™ IN-PLACE DENSITY TEST P<PORT

\"4

SOILS INVESTIGATIONS INC.

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

Z $-3858 SHELDON RD., P.O. BOX 229. ORCHARD PARK, NY 14127 716-649-8110
Z 105 CORONA AVENUE. GROTON, NY 13073 607-898-5881

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

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

C 635 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Niagara Falls Storage Site Report No. DT-85
Client Bechtel Date: __10/5/84
Contractor: Sevenson Job No. ___BT-84-53
la-placs | Im-place

Test Datsof | Depthor | Density | Moisturs % Practer Location and Remarks

No. Test Elevation fpef) {%) | Compaction| Code
e o326 195 7—te=o-+Contaminated pile S1625, E320 90% req'd.
Proctor Maximuym Oplimum ’ . )

Code Dansity {pef) Molstues (%) | Material Type and Source
C-21_123.0 11.6 Clay contaminated pile - sample #2C

Respectfully submitted,
Remarks: __Sand Cone Method Used.

EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: . 9:00 - 5:00

Technician: Earl E. Dubin Earl E, Dubin

SHRSHRFACF FYPI ORATION 8@ CONSTRUCTION OUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



FIEL™ IN-PLACE DENSITY TEST RTPORT

»
\4 J : © 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 $18783-1855
: 5.3858 SHELDON RD., P.O. BOX 220, ORCHARD PARK. NY 14127  716-648-8110
SOILS INVESTIGATIONS INC. 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

— T RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 201-2250202

—

0n

T 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320
T 835 JAMES STREET, SYRACUSE, NY 13203 3154728333

Project: Niagara Falls Storage Site ' Report No. __DT-86
Client Bechtel - Date: __10/5/84
Contractor: Cowper _ Job No. BT-84-53
In-placs | Mm-place
Test Date of | Dapth or | Dansity } Msisturs % Procter Location and Remarks
No. Test Efsvation {pel} %) Campaction| Cede

126ul10/5 1338.3 1124 .01 11.0] 96.6 | L-18 Clay Cap-S855,E290, 95% compaction req'd.

Retest of test #124U

127U{10/5 [335.0 {118.8] 11.8] 94.3 | L-18 Clay cap-S825,E175, 95% compaction req'd.

Bechtel accepted after further compaction

Tract Maxi Opti .
;:od:‘ Diﬂ‘l:ll:r;:ﬂ Mol‘:t:r:?'/.] Maierial Type and Source
L-15) 126.0 |12.6 Clay - Lewport - sample #9U
L-16 128.4 10.5 Clay - Swann.Rd., Borrow.Pit - samp.'le #10U

Respectfuily submitted,

Remarks: _ >8nd Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.

9:00 - 5:00

Technician Time:

Technician: Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES



\"4

FIELD 'N-PLACE DENSITY TEST RFRPORT

SOILS INVESTIGATIONS INC.

Niagara Falls Storage Site

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

Z $-3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 716-849-8110
T 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881

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

T 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-342.5320

O 835 JAMES STREET, SYRACUSE, NY 13203 3154729333

Project: Report No. __DT-87
Client Bechte! Date: _10/15/84
Contractor: Cowper Job No. _BT-84-53 .
m-placa | In-placs
Test Date of | Depthor| Dansity | Moisturs % Practer Location and Remarks
No. Test Elavatlon {pef) (%) | Compaction} Cade ‘
_ ' Clay Cap- S960, £340- 95% compaction req'd.
141U 110715 1335.61122.2 11.8% 1 95.2 1L-14 test at finished grade - see remarks
A Clay Cap, S790, E105-95% compaction req'd.
142U 110/15 1 333.0{128,2 10,8 10021 L-19 test at finished grade - see remarks_
Clay Cap-_S950, E233, 95% compacti '
143U 110/15 | 343,7{117.9 0.8 93.6 {L-] tes¥ atpfinished grade - to bg retggtggqaﬁier
further compaction
see tests #146 and #147
. (0| -S875, E160, ti '
1440 [10/15 | 338.6[122.3 1.0 | 9717|119 Seak oo Fialahed qrade . orocoion red'd/
: Clay Cap -S785, E310, 95% compaction req'd.
145U {10/15 {331,4}124,3 12,0 98,7 11-19 test of finished grade
o Clay Cap - S950, E233, 95% compaction req'd.
146U [10/15 | 343,71118,0 11,2 93.7 1 L-19 test at finished grade, see test 147\l, see r
: - Clay cap - $950, E233, 95% compaction req'd.
147U 110/15 | 343,7]121,8 M1.0 96.7 | L-19 test at finished grade- see remarks
mr B::.xllt': ;::ﬂ 'm?:r:';.ﬂ Materia!l Type and Source
L-15]| 126.0 12.6 Lewport Clay - sample #9U .
ANVl
L-16 128.4 10.5 Clay - Swann Road, Borrow Pit - sample #i0U

rks

Remarks:

Sand Cone Method Used.

Test 141U - retest of test #140U

{see also 1320)
Test 142U-retest of test #1370

Technician Time:

Technician:

Test #136U~- retfest of test #1430
8:00 - 4:30

Earl E, Dubin

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Test 147U- retest of test #146U(See test 143U)

Earl E, Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL @ ENGINEERING SPECIALTY SERVICES



FIEL™ IN-PLACE DENSITY TEST PEPORT

O 585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1558

T 3858 SHELDON RD., P.O. BOX 229, ORCHARD PARK. NY 14127 716-649-8110
T 105 CORONA AVENUE, GROTON, NY 13073 807-898-5881

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

C 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 718-342-5320

D 635 JAMES STREET, SYRACUSE, NY 13203 315472.9333

Project: Niagara Falls Storage Site Report No. DT-88
Client Bechtel Date: 10/15/84
Contractor: Sevenson Job No. BT-R4-53
ln-placs | in-place
Test | Datesl | Dapthor| Density | Meisters % Practer Location and Remarks
No. Test Elavation {eeh) % { Campactisn| Cods
103€—18/5-319.3192,2—24-01 761 —1C=t—TContaminated pile S,625, E290 - 90% compaction
req'd. Fails to meet compaction requirements.
Practor Maximum Optimum .
Code | Density (pcf) | Meisturs (%) Materiatl Type and Source
C-1 121.1 12.0 Clay - contaminated pile - sample #1C

Remarks:

Sand Cone Method Used.

Technician Time:

8:00 AM - 4:30 PM

Technician:

Earl E. Dubin

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

Earl E. Dubin

QIRGIIAFACFE BYPINRATION @ CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



V11

SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST RFRORT

Project:

5 885 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-185%

T §-385%8 SHELDON RD., P.O. BOX 229, ORCHARD PARK, NY 14127 718-849-8110
3 105 CORONA AVENUE, GROTON, NY 13073 807-896-5881

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

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

O 835 JAMES STREET, SYRACUSE, NY 13203 3154720303

Niagara_Fal]s Storage Site

Report No. DT-89
Client Bechtel Date: __10/16/84
Contractor: Kimmins Job No. _ BT-84-53
-placs | In-place
Test Date of | Depthor| Dentity | Moisture % Precter Location and Remarks
No. Tost Elevation {pef) % | Compactisn| Code
At o~ A mlama o W g N t D. - .I 5 95% C t. ! .
suTrore 325 21t oA% 86t 1=2 rgzest”é? teiﬁ?asﬁ fsee a158"’ES§t’35‘zﬁ?q d
Pr Maxi .
c:::r D.,:;,:‘ r;;,' Mzm;u Material Type and Source
L-2 126.0 12.2 Clay - Modern Land fill #3
Respectfully submitted,
Remarks: __and Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.
Technictan Time: 1:00 PM - 5:00 PM
Technician: Earl £. Dubin

Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES




[ J »
A4 -8
SOILS INVESTIGATIONS INC.

FIELD IN-PLACE DENSITY TEST REPORT

(DEREEEN!

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

S-3858 SHELDON RD., P.O. BOX 229. ORCHARD PARK, NY 14127 716-649-8110
105 CORONA AVENUE. GROTON, NY 13073 607-898-5881

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

1164 RIDGE RD. EAST, ROCKESTER. NY 14621 716-342.5340

=~ 635 JAMES STREET, SYRACUSE. NY 13203 315-472.9333

compac:

tion.

Project: Niagara Falls Storage Site Report No. DT-90
Client Bechtel National Inc. Date: ___10/8/84
Contractor: Cowper/Sevenson Job No. BT-84-53
In-place | In-place
Test Bate of Depth or | Density | Moisture % Proctor Location and Remarks
No. Test Elevation {pei (%) Compaction{ Code
Clay Cap S955, E340- 95% Compaction Reg'd.
132U(10/8 1335.6 [119.7] 16.0(98.2 |L-16| Retest of test 125U after dring and further
1330/ 8—315. 3+ 8601841 JL-7 | Oak St. Area H'-N2045, E1330-90% compaction
req'd, Retest of test 133U
134U(10/8 1331.4 1125.0} 12,0(99.,2 |L-15] Clay Cap S1810, E800~- 95% compaction req'd
13 5H3H/8—325 .2+ 12 53671893 —14=-2 | S, Dike S$1672, E135 - 95% compaction req'd
retest of test #12U taken 6/14/84
To be retested after further compaction
Proctor Magimum Optimum .
Code Dlns:Iy {pef] . | Moisture {*) Material Type and Source
L~2 1126.0 12.2 Clay - Modern Landriil #3 - Sample #2U -
L-7 1126.,0 12.1 Clay - Pile #1 - Sample #3U
L-15/126,0 12,6 Clay - lewport -~ Sample #9U
L-16/128.4 10,5 - Swann Rd,, Borrow Pit Sample #10U

Clay

Remarks: __Sand Cone Method Used,

Technician Time:

Technician:

10:00 - 4:30

Earl E. Dubin

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

tarl E. Dubin

SUBSURFACE EXPLORATION 8 CONSTRUCTION QUALITY CONTROL 8 ENGINEERING SPECIALTY SERVICES



FIELC 'N-PLACE DENSITY TEST RE JRT

» »
LYY, = ] Ix
SOILS INVESTIGATIONS INC.

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

S-3858 SHELDON RD., P.O. BOX 229. ORCHARD PARK. NY 14127 716-649-8110
105 CORONA AVENUE. GROTON. NY 13073 607.898-5881

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

1164 RIDGE RD. EAST, ROCHESTER. NY 14621 716-342-5520

635 JAMES STREET. SYRACUSE, NY 13203 315-472.9333

TErEa el

Project: Niagara Falls Storage Site Report No. DT-90
Client Bechtel National Inc. Date: 10/8/84 _
‘Contractor: Cowper/Sevenson Job No. BT-84-53

in-place | In-place
Test Date of Depth or | Density | Moisture % Proctor Location and Remarks -
No. Test Eievation {pcf) (%) Compaction| Code
! Clay Cap S955, E340- 95% Compaction Regq'd.
132U:10/8 1335.6 [119.7 | 16.0(98.2 |L-16| Retest of test 125U after dring and further compac-
tion.
TI3UTTO78 315, 3 T8 6 T 1401541 =7 | Oak St. Area H'-N2045, E1330-90% compaction
req'd. Retest of test 133U

134U{10/8 1331.4 [125.0 12.0499.2 |JL-15{ Clay Cap S1810, EB00- 95% compaction req'd

13547078325 2 1251167189 3—1t=2—7 S. Dike S1672, E135 - 95% compaction req'd
retest of test #12U taken 6/14/84
- Jo be retested after further compaction

Proct Maxi Opti .

(r:o::r Denax’:lc’;‘pn;n Molztu"r‘:r;:/ol Material Type and Source

L-2 |126.0 12.2 Clay - Modern LandTilT #3 - Sample #2U

L-7 1126,0 12.1 Clay - Pile #1 - Sample #3U

L-151126.0 12,6 Clay - Lewport - Sample #9U

L-16{128.4 10,5 | Clay - Swann Rd,, Borrow Pit Sample #1QU

Respectfully submitted,
Remarks: __sand Cone Method Used. EMPIRE SOILS INVESTIGATIONS, INC.

Technician Time: - 10:00 ~ 4:30
Earl E. Dubin Earl E. Dubin

SUBSURFACE EXPLORATION B CONSTRUCTION QUALITY CONTROL B ENGINEERING SPECIALTY SERVICES

Technician:




APPENDIX 3-B

PROCTOR TEST RESULTS



150
GRADATION OF SAMPLE
SIEVE % FINER
SIZE BY WEIGHT
140 2" 100
\ 3/4" g9 -
=
8 C‘(, #4 98
rd ’911
o T 7o)
: <
E N 8280 %, #40 EL
o RZ #200 90
0 9&
S ] | Q,
S 120 . O@
< ’ / Atterberg limits
LL = 33
Z 110 PL - 2]
n PI - 12
4
w
o
D=
o
o \\
100 ‘
900 5 10 15 20 25 30
MOISTURE CONTENT  (PERCENT)
SAMPLE DESCRIPTION TEST RESULTS
Material BOY‘Y‘OW materia] Maximum Dry Density 125.0 PCf
Cotor—_"ed  source Lewport Optimum Water Content 1.9 %
Samplied By Ed_ At #6U
METHOD OF TEST
n
STANDARD METHOD SOILS INVESTIGATIONS INC
ASTM 01557 A —' —
AASHTO OPTIMUM MOISTURE—MAXIMUM DENSITY
MILITARY . NIAGARA FALLS STORAGE SITE
OTHER DR.BY: YL | DATE SAMPLED: 8-1() |PROJ.NO.BT-84-53
ckD.BY: CCK | TESTED BY: JS & JH |curveNo. | -12

R/T Form £



150
GRADATION OF SAMPLE
SIEVE % FINER
$12¢ BY WEIGHT
140
\ 3" 100
5 .
o) 3/4 98
w
2 130 =
8 71 57
O .
o d
w
a
)
Jal
£ 120
. O
3
= 110
)
-4
w
o
> .
T
Q . \
100
90O 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION TEST RESULTS
Material Clay Cap Material Maximum Dry Density 121.0 pcf
Color__"Eg_Source on site Optimum Water Content 13.9 %
Sampled By___Ed At S1075, F100, Flevation 334.4
SAMPLE #10U
METHOD OF TEST
} ! AN
STANDARD | METHOD SOILS INVESTIGATIONS INC
ASTM D1557 A —
AASHTO OPTIMUM MOISTURE —MAXIMUM DENSITY
MILITARY NIAGARA FALLS STORAGE SITE
OTHER DR.BY: WL | DATE SAMPLED:8-30  |PROJ. NO.BT-84-53
- cxo.sy: CCK | TESTED BY.DW & JJ  JCURVENO. L-14

fA/T Form E



150
GRADATION OF SAMPLE |
SIEVE | % FINER
si2e BY WEIGHT
140
\ 1% 100

= #4 97
Qo -
o] i
[T
o
o 130 b famhae
>
O
[+ o8
w
[+ %
w
2 o,
S 120 O@
(@] .
e
E 110
=
Z
w
o
>
- 4
& \

100

%0, 5 10 15 20 25 30

MOISTURE CONTENT  (PERCENT)
SAMPLE DESCRIPTION # 11U _ TEST RESULTS

Material __Borrowed material Maximum Dry Density 126.0 __pcf
Color___reﬂ__Source Lewport Optimum Water Content 12.6 %
Sampled By Bd At source

METHOD OF TEST ® )
STANDARD, METHOD \(m-.mv?s*nmﬂokhmc
AsTM _D 1557 A =
AASHTO QPTIMUM MOISTURE—MAXIMUM DENSITY
MILITARY NFSS
OTHER OR. BY: WL | DATE SAMPLED: 8:30 |PROJ.NO. BT-84-53
CK'D. BY: [TesTED BY: EE & 0)  jcumrveNO. .15

Revised




150

GRADATION OF SAMPLE
SIEVE % FINER
SIZE BY WIIGHT
140
\ 1% 100
§ o 3/4 99
e 5L #4 98
() N
= 130 o _
pon ] ‘;_\ .
(5] = <
bt / \ G=280 %,
w . G
a R/
(/] ‘9&
g %
) 120
3 _ dy
&
&= 110
7
z
w
)
»
o .
o \
. 100
04 5 10 15 20 25 30
MOISTURE CONTENT (PERCENT)
SAMPLE DESCRIPTION - 12U TEST RESULTS
Materiat Clay ‘ Maximum Dry Density 128.4 __pct
Color__Red___ source Swan _road Optimum Water Content 10.5 %
Sampled By ED A Source
METHOD OF TEST .
Ta AN E 4
STANDARD | METHOD gr;i;;s*;m&:ﬂ%ﬂ£51~¢ ,
ASTM _D1557 A = =
AASHTO OPTIMUM MOISTURE—MAXIMUM DENSITY
MILITARY NFSS
OTHER DR.BY: WL | DATE SAMPLED: g_1 |PROJ.NO. B1-84-53
CKD.BY: (O |1esienayY: JH & RK  |CURVENO. L-16




APPENDIX 3-C

BORING LOGS
BP-NE, BP-N, BP-NW, BP-SW, BP-S, BP-SE
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hy
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PR, ———
Loe wrey :-y-_\- . Wy asvo 8. Ay

 Qegeva e

DATE
- »

STARTED —7'6_%__ \'4 4 : HOLE NO. BP-N
Finishep __ 7-6-84 SUBSURFACE LOG | surs e1ev. N-A.
SHEET 1 _or_1 = == c.w.DePTH __See Note

PROJECT Niagara Falls Storage Site " 1ocation __Niagara Falls, New York
= ” g BLOWS ON z o
Z ||z SAMPLER o SOIL OR ROCK
NHERODZDZE &3 CLASSIFICATION NOTES
L0 “ 6 121 18| N e
JTd =
7 3" Shelby tube advan- H
] ced from 5.0'-6.5' =
5] Soil Overburden with 1.1 recovery
] W 3" Shelby tube advan-_:
a3 ced from 15.0'-17.0'
HI with 1.3' recovery ]
B ] Bag (auger) samples H
4 were obtained at —_—1 -
7] 0.0'-5.0' -
- 5.0'-10.0' |
- 10.0'-15.0" |
154 1
| 5
L 20 Boring complete at 17.0 feet Boring was grout 1
— sealed at boring
_ completion
25 2
N = No blows to drive 2 - spoon 12_- with ]401b. pin wt. falling 3 “per blow. CLAS’SIFlCATlON Visual by
C = No blows todnve “ casing * with Ib. weight falling “per blow. Drill _Foreman
METHOD OF INVESTIGATION ASTM D-1586,Using drilled in casing

R T Form M
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L maiasn
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PRALIRY

‘1

8 b eae

[rewpes

["EER T

| graterel

Soil Overburden

Py

Slll
[e————> | — -—

DATE
. A » ™Y _
FINISHED 7-6-84 | ESuShRgselwe s iled SUBSURFACE LOG | surr. eLev. __N-A.
SHEET 1 o1 |5 = = ‘lc.w.oeprtn _See Note
PROJECT Niagara Falls Storage Site LOCATION Niagara Falls, New York
- w g BLOW‘SON z 0
T |E|2 SAmPLER 8 SOIL OR ROCK
S HE Ry ryZE €3 CLASSIFICATION NOTES
=6 4 ot | af N} &Y
1 =

3" Shelby Tube
obtained from 5.0'-
6.5' with 1.5'
recovery _

Bag (auger) samples
obtained from

0.0'-5.0'
5.0'-10.0" .
10.0'-15.0' —

Boring terminated at 15.0 feet

30

! N = No blows 10 dnve 2 - spoon 12 . with 1 4Olb. pin wt. falling ¥~ __“per blow.

i
1
!
|

‘l METHOD OF INVESTIGATION

i C = No blows todnve " casing * with Ib. weight falling “per blow.

CLASSIFICATION

Driller notes drilling
through the dike sided
wall and therefore

the boring was term-

{inated | —

Visual by

Drill Foreman

ASTM D-1586, Using drilled in casing

/

RTForm#
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DATE
-5- » > '
STARTED ﬂi \"4 N HOLE NO. BP-SH
FINISHED 7-5-84 | BN SUBSURFACE LOG | surr eiev. N.A.
SHEET N — ' G. "' DEPTH See Note
projecT _Niagara Falls Storage Site LOCATION Niagara Falls, New York
- w g BLOWS ON z U
A HE SAmPLER Sy SOIL OR ROCK
RHEDZD%ZE &3 CLASSIFICATION NOTES
_DO - ol 12 | N |V

e
]

3" Shelby tube B
2 , Soil Overburden ) obtained from 3.0'~

4.2" with 1.1 B
3 ' recovery 18.0'-19.5™]
with 0.95' recovery

Bag (auger) samples

T
——
| I
«— | € — P | ——— < >
1

p obtained from . — —p

7] 0.0'-3.0" B

7 5.0'-10.0" B

_ 10.0'-15.0' ]

15 15.0'-18.0° 1

AT L2 |

= i

ZE . L]

ol Boring complete at 19.5 feet Borehcle grouted at—d

] boring completion H
' a . H
-

'— -
|- T
1 7 -

-] : |
L] !

d1 :
' - 1

B | |
1

AL - ]
l N'= No blows o dve__2_~spoon 12 with140 1. pin wt. falling___30 "per blow. CrassiFicaTion _Visual by

‘ C = No blows to dnive * casing * with Ib. weight falling_______“per blow. Dril} Foreman

METHOD OF INVESTIGATION ASTM D -1586, Using drilled in casing

RTFormH
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DATE
- ~ — i
STARTED 7-5-84 \V4 5 HOLE NO. BP-SE
FINISHED 7_5.g4 | a3l SUBSURFACE LOG |surr. eiev. N.A.
SHEET T orl = c.w oepth ___See Note
PROJECT Nlagara Falls otOrage >Tte LOCATION Niagara Falls, New York '
- w % BLOWS ON z o
HE SAMPLER °9 SOIL OR ROCK
Ry I &2 CLASSIFICATION NOTES
Fo v ol 12 e} N | =V :
v ] -_
— 3" Shelby Tube obtain- |
- . ed from
Soil Overburden 2.0'-8.4" with 1.4"
] Recovery i
> 2 18.0'-18.2"' with 0.0 T
—I Recovery H
7 18.5'-19.7"' with 0.8' H
1B Recovery s
_1¢ 4 o
10, Bag (auger) samples _|
J405 were obtained from ||
_ 0.0'-5.0"
5.0'-10.0" i
] 10.0'-15.0" 5
1 . 15.0'-18.0" . —
_1 ; ll
i L I
il E
- Boring complete with.Refusal at | |
~ 19.7 feet Borehole grouted at
— boring completion
R H
e 1
i = -
i n —1
LA i

C = No blows todme

T casing

N = No blows to drive 2_ - spoon 12 .- with 140 Ib. pin wt. fallinsio__"per blow. CLASSIFICATION
Drill Foreman

* with 1b. weight falling______“per blow.

{ METHOD OF INVESTIGATION

ASTM D-1586, Using drilled in casing

Visual ly

RTFormH




| [oate
<

%1 € = No blows to dnve
}l METHOD OF INVESTIGATION'

-3- » » ' _
STARTED 7-3-84 \'4 J \ HOLE NO. BP-S
FINISHED 7-5-g4 | EaSulgreivelgiel SUBSURFACE LOG | surs eev. N.A.
SHEET 1 _or_1 c.w.pepth _See Note
_| | PrOJECT Niagara Falls Storage Site tocation __Njagara Falls, New York
) — - % BLOWS ON z 0
- R HE SAMPLER Sy SOIL OR ROCK
RERHE A OZDZE &% CLASSIFICATION NOTES
> £ A ® 12 18 N 8w
ki i
S , 3" Shelby tubes ]
] Soil Overburden advanced from: 5.0' []
E g to 6.8' with 1.6' [
2] 15— 5 recovery, 18.0'- =T
u 19.8' with 0.0 H
e - recovery L
HIEE E
' _ Bag (auger) samples ||
~| PO obtained from; L
E _A 4 0.0'-5.0' | |
5.0'-10.0'
. 7 10.0'-15.0" B
F. m 15.0'-18.0" -
| sl 1
. —‘l 5 |
I - s
1N L
] _Rb6
i ROd —
| Boring complete with Refusal at |
i . 19.8 feet Borehole grouted |
{ _ ‘ at boring completion|]
L] - 4
3 — -
i - i
i _ L
Y _
] i
0 2 i
: 7] —
L, L ) —L
T 1 N = No blows 1o drive! 2 “ spoon 12 . with 140 Ib. pin wt. falling 30 “per blow.  CLASSIFICATION Visual b-y
" casing " with Ib. weight falling pet blow. Drill For-eman

ASTM D-1586,Using drilled in casing

R'T Form H
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DATL
» ) -
STARTED 7-9-84 \"4 ‘ N HOLE NO. BP-NE
FINISHED 7-9-84 | ESARRNMCIENS] SUBSURFACE LOCG |surr eiev. N.A.
SHEET 1 of__1 = c.w.perTH See Note
PROJECT Niagara Falls Storage Site tocation _Niagara Falls, New York
- “w g BLOWS ON zZ o
z |z - SAMPLER Sy SOIL OR ROCK
NHE RO O4E 2 CLASSIFICATION NOTES
L 0 - el 2wy N BV
_1 1 L
~ . 3" Shelby Tubes |
] Soil Overburden advanced from
42 3.0'-4.5" with 1.5°
- recovery
2 8.0'-9.0"' with 0.4'™77
] recovery |
] 9.5'-11.4" with 1.2' H
- 2 recovery H
R 15:'5 i
- Boring complete at 11.4 feet T bTock sample |
. obtained
-
] Bag (auger) samples |7
] were obtained from —
] 0.0'-3.0" and 5.0'- H
- 8.0' =
§ : Borehcle grountea at ]
L boring completion |
' a
i I i
I -
{ 1 -
|- T
| -
L | |
E N = No blows to drve ” spoon * with 140 ib. pin wt. falling 3Oper blow. CLASSIFICATION V}SU&] b-y
b C = No blows to drve " casing  with Ib. weight falling “per blow. Drill Foreman

| METHOD OF INVISTICATION

ASTM D-1586, Using drilled in casing

RTFormH




APPENDIX 3-D

PERMEABILITY TEST RESULTS

0 Test Procedure

0 Test Results



CONSTANT HEAD PERMEABILITY TESTING
WITH BACKPRESSURE SATURATION
DESCRIPTION OF TEST PROCEDURE

I. DESCRIPTION OF TEST APPJRATUS

: The permeability test is performed in a triaxial

| cell, where the test specimen 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 sguare inch. Three mercury columns are used.
One provides a backpressure to ensure saturation 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
spécimen. '

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

AQ

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.
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.



Constant Head Permeability Testing Page 3
With Backpressure Saturation October 1981
Description of Test Procedure

III.. 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 square
inch for complete saturation. For undisturbed specimens
the cell pressure generally is selected to duplicate
the existing overburden pressure at the sample location,
thus minimiéing consolidation effects. Unless other
considerations govern, the net confining pressure is
selected so that it is at least 5 pounds per square 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 consolidation 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 1981
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 pressures 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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HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMBPLE IDEVNTlFé%ARJON:
TYPE OF PERMEAMETER _Constant Head, Triaxial oring NO. bF- . ,
SPECIMEN HEIGHT (cm) 7.85 Sample No. S-6, 18.0°-19.5
SPECIMEN DIAMETER (cm) 7.29 VISUAL DESCRIPTION: Mottled Brown
DRY UNIT WEIGHT (pcf) 117.3 CLAY and Silt,fine Brown Sand, trace
MOISTURE CONTENT BEFORE TEST (%) 14 7 aravel and organic
MOISTURE CONTENT AFTER TEST (%) 15.1 .
MAXIMUM DRY DENSITY (ASTM D ) (pct) 'MEMP‘RE SOILS INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%) ;
| CELL CONFINING PRESSURE (psi)o _95.0 95.0 WPERMEAEUTY TEST REPORT
TEST PRESSURE (psi) __85.0 . .90.0
BACK PRESSURE (psi) __80.0_ __ 80.0 FUSRAP
DIF FERENTIAL HEAD (psi) 5.0 . __ .10 - Niagara Falls, New York
PERMEABILITY (cm/sec) 6.€ -8 "5 qay 10-8
Specific Gravity 820 ¢ 2.691 DATE: Aug.1984 [prosNO.. BT-84-53
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TEST DATA:
TYPE OF PERMEAMETE

r _ Constant Head, Triaxial

SAMPLE IDENTIFICATION:

Boring No. BP-S
Samplé No. S-2, 5.0'-6.8'

SPECIMEN HEIGHT (em) 7.86
SPECIMEN DIAMETER (cm) 7.22 | VISUAL DESCRIPTION: Mottled Brown
DRY UNIT WEIGHT (pef) - 110.9 CLAY & Silt,trace gravel and organic.
MOISTURE CONTENT BEFORE TEST (%) }g 6L
MOISTURE CONTENT AFTER TEST (%) 1. ﬁ

MAXIMUM DRY DENSITY (ASTM D )} {pef) m&EMMRE SOILS INVESTIGATIONS, INC. |
OPTIMUM MOISTURE CONTENT (%)

CELL CONFINING PRESSURE (psi) 95.0 95.0 WPERMEABMTY TEST REPORT
TEST PRESSURE (psi) 85.0 90.0 .

BACK PRESSURE (psi) 80.0 80.0 _ FUSRAP .

DIF FERENTIAL HEAD (psi) 5.0 10.0 Niagara Falls, New York
PERMEABILITY (cm/sec) 16x10-8 1.31x10-8 i

Specific Gravity 820 c : 2.686 | DATE: Aug. 1984 [PrROJLNO:  BT-84-53 |
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MOISTURE CONTENT AFTER TEST (%)
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OPTIMUM MOISTURE CONTENT (%)
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TEST PRESSURE (psi)

BACK PRESSURE (psil

DIF FERENTIAL HEAD (psi) .
PERMEABILITY (em/

Constant Head,Triaxial

25 000 TIMES dofee! 75,000
0 ’ .
= = iR s e 2V/t RELATIONSHIP
ié-k‘ : it R B :::g:::
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— SR @gh=5.0 psi
E = Emmmmmm——
L : = * = ey
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W i e
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> 3SE== (v/t= 5.59 x 1075m3 /sec
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0 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

Boring No. BP-S
Sample No. S-6, 15.0'-16.4"

7.52
7.25 | viSUAL DESCRIPTION:_Brown & Gray CLAY
117.0 Some Silt, with fine sand,trace
BEFORE TEST (%) 16_5 vel
16-9- % E SoiLS | TIONS, INC
95.0 ac O WPERMEABILITY TEST REPORT
85.0 0.0
8n.0 80.0 FUSRAP
5.0 10.0 Niagara Falls, New York

)
?ﬁi Gravity

1.4C-10°% 1.45x10-8

DATE: Aug. 1984  [PROJNO: BT-84-53




E

i
4

—
D aiad

SPECIMEN HEIGHT {(cm)

-
TIME - t (sec)
0 ] 25,000 50,000 ° 75,000
e e T : AV/t RELATIONSHI?
: m& : T 22 TR TR R 22
e AV/t=4.80 x 16-5 em3/sec
~ e == 0ah=5.0psi
E — 3: El ++ eaess + reisnasna:
8 aew = T
>
< = =
| T
. o = = !‘.':‘ SCTTNRCCS,

¥ I 5EE o =
= = AV/t = 8.75 x 1070 cmd/sec
; = @ Ah = 10.0 psi =
o l xxﬁ; }r'x T L{ : e
- T saaass = sz rasae:
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g
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w
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0 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)

TEST DATA: SAMPLE IDENTIFICATION:

TvPE OF PERMEAMETER _ Constant Head, Triaxial

DRY UNIT WEIGHT (pcf)

SPECIMEN DIAMETER (cm)

Boring No. BP-NE

MAXIMUM DRY DENSITY (

TEST PRESSURE (psi)
BACK PRESSURE (psi)
DIFFERENTIAL HEAD (ps
PERMEABILITY (cm/sec)

MOISTURE CONTENT BEFORE TEST (%)
MOISTURE CONTENT AFTER TEST (%)

OPTIMUM MOISTURE CONTENT (%)
CELL CONFINING PRESSURE (psi) 95.0

7.75 Sample np S-5, 9.5'-11.4"
7.31 __ | vISUAL DESCRIPTION:__Brown CLAY,Some
108.0 Silt.trace gravel,with pockets of fine
20.4 SAND
20.8
ASTM D ) (pe) | A5 5rh EMPIRE SOIL'S INVESTIGATIONS, INC.
95.0 WPERMEABILITY TEST REPORT
85.0 90.0 — —
80.0 80.0 . FUSRAP
) tq 10 0 Niagara Falls, New York
' 2.52x10°8 _2.30x10°°

Specific Gravity 020 ¢

2.739

DATE: Aygyust 1984 [PROJNO: BT.84.83




Y]

La
e

Vv o ad

1

Jve wbbe pIAPTL TN s dy e

o Kaged

-

o™

"
..

TIME - ¢ (sec)
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= = ' AV/t RELATIONSHIP
AV/t= 9.35 x 1072 cm3/sec
- e @ph = 5.0 psi
nE = I etk Easan: T a: t
) = =
> =
< : :
| F H
Y 10 e e e
H = e
<) = £ V/t= 1.63 x 1074 cem/sec
= @.h =10.0 psi iz
3 - : - .
S : T
T = =
20 i 5 S
10'710
8 PERMEABILITY
6
4 a Z
S 3
&
E 2
E
T10°8
>
= 8
-
o .6
o
s 4
x 3
V%]
a
2
10'9 N
0 25 50 5 100
HYDRAULIC GRADIENT - sah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:
TYPE OF PERMEAMETER __Constant Head, Triaxial : Boring No. BP-N
SPECIMEN HEIGHT (cm) 7_82 SamD]e NO. 5'5, ]5-0‘-]7-0I
SPECIMEN DIAMETER (cm) 7.29 VISUAL DESCRIPTION. Mottled Brown,
DRY UNIT WEIGHT {pcf) 103.6 Gray & Red CLAY,some Silt,trace grave
MOISTURE CONTENT BEFORE TEST (%) 22.4 Brovn SAND Packetes
MOISTURE CONTENT AFTER TEST (%) 21.8 ﬁ
MAXIMUM DRY DENSITY (ASTM D ____) (pef) | =3y m EMPIRE SOILS INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%)
CELL CONFINING PRESSURE (psi) 95.0 95.0 WPERMEABILITY TEST REPORT
TEST PRESSURE (psi) 85.0 an.0 ﬁ
BACK PRESSURE (psi) 80.0 80.0 . FUSRAP
DIF FERENTIAL HEAD (psi) 5.0 . 10.0 Niagara Falls, New York
PERMEABILL 'Y (em/sec) _4.98x10-% __423%?%’0_-8
Specific Grsgvsie{y @20 ¢ . paTE: Aug. 1984  |eroy. NO.: BT-84-53
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TIME - t (sec)
0 ) 25,000 50,000 75,000
B S3IRSSETE: T : : : : > : S
TS ‘ SEESEEESnEs AV/t RELATIONSHIP
1 AV/t = 2.50 x 1072 cm /sec E
" , @A h = 5.0 psi 55
» L B el -
L = T :
I 2 = e
u'_] Treeves : P emn n I oo sy "’T‘K 11 : =
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S 3 E=== | V/t74.82 x 107 cm¥/se =
= @ph = 10.0 psi G =
o T T renssans
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0 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

TYPE OF PERMEAMETER

Constant Head, Triaxial

Boring No. BP-RW
Sample No. S-2 5.0'-6.5'

SPECIMEN HEIGHT (cm) 7.87

SPECIMEN DIAMETER (cm) 1.22 VISUAL DESCRIPTION: Mottled Brown,Dark
DRY UNIT WEIGHT (pef) 101.6 Brown & Red-Brown CLAY. some Silt
MOISTURE CONTENT BEFORE TEST (%) 24 .1 : ace aravel.trace rants

MOISTURE CONTENT AFTER TEST (%) 24.3 A

MAXIMUM DRY DENSITY (ASTM D ) (pef) | f=&3®, EMPIRE SOILS INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%) : ; 4

CELL CONFINING PRESSURE (psi) 95.0 95.0 ;A]!é PERMEABILITY TEST REPORT
TEST PRESSURE (psi) 85.0 90.0 B

BACK PRESSURE (psi) : 20 0 80.0 FUSRAP

DIF FERENTIAL HEAD (psi) _ 5.0 10.0 Niagara Falls, New Yor
PERMEABILITY (cm/sec) —1.37x1070 1.32x10" ° ork

Specific Gravity

2.683

DATE: Aug. 1984  |PROJNO.. BT-84-53
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0 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

TYPE OF PERMEAMETER __constant Head, Triaxial Boring No. BP-SE
SPECIMEN HEIGHT (cm) 7.82 [ Sample No. S-f 185 -19.7
SPECIMEN DIAMETER (cm) 7.23 VISUAL DESCRIPTION:_Mottled Brown
DRY UNIT WEIGHT {pcf) 119.6 SILT & CLAY, Jittle sand.trace
MOISTURE CONTENT BEFORE TEST (%) 14.9 ig i i14 i
MOISTURE CONTENT AFTER TEST (%) 15.9 | ﬁ ¥
MAXIMUM DRY DENSITY (ASTM D ) {peh JmEMP'RE SOIL'S INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%)
CELL CONFINING PRESSURE (psi) 95.0 95.0 WPERMEABIUTY TEST REPORT
TEST PRESSURE (psi) 85.0 90.0
‘BACK PRESSURE (psi) 20.0 80.0 FUSRAP
DIFFERENTIAL HEAD (psi) - __5LD_9. — 100 Niagara Falls, New York
PERMEABILITY (m/sec). 9.74x1077  _9,78x10-9 °

Speci ravity 2 €07 DATE: Aug. 1984 |PrOJ. NO.: BT-64-53
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- =2 @£h=5.0 psi
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3 avan =
> T s Siaasas: sssssasaion: :
< T 25 et = 3
g 10 = (\V/t=1.43 x 10-4 cm3/sec =
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6’ ar0sssvena. T T
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]0-9.I
HYDRAULIC GRADIENT - sh/L (cm/em)

TEST DATA: SAMPLE IDENTIFICATION:

TYPE OF PERMEAMETER

Constant Head.JIriaxial

Boring No. BP-NE
Sample No. S-2 3.0'-4.5'

* SPECIMEN HEIGHT (cm) 756
SPECIMEN DIAMETER (cm) 7.30 VISUAL DESCRIPTION:
ORY UNIT WEIGHT (pef) 111.3 Mottled Br
MOISTURE CONTENT BEFORE TEST (%) 17.4 sand and gravel
MOISTURE CONTENT AFTER TEST (%) 18.6 .
MAXIMUM DRY DENSITY (ASTM D ) (pef) Y g5 EMPIRE SOILS INVESTIGATIONS, INC.
OPTIMUM MOISTURE CONTENT (%)
CELL CONFINING PRESSURE (psi) 95.0 85.0 WPERMEA&UTY TEST REPORT
TEST PRESSURE {psi) 250 90.0 B
BACK PRESSURE {psi) 80.0 20.0 FUSRAP
DIFFERENTIAL HEAD (psi) 5.0 10.0 Niagara Falls, New York
PERMEABILITY (cm/sec) _4.09x10-8 _3.68x107% '
Specific Gravity @ 20 c 2.699 DATE: Aug. 1984  |Prod NO. BT-84-53




TIME - t (sec)

0 50,000 100,000 150,000
i : : ‘ AV/t RELATIONSHIP
AV/t = 2.6 x 10°° cm°/sec.
o @Ah = 5.0 psi
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0% 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA SAMPLE IDENTIFICATION: 10-AU

TYPE OF PERMEAMETER _ oonstant Head, Triaxial

SPECIMEN HEIGHT (cm) 11.68
SPECIMEN DIAMETER (cm) 10.18
DRY UNIT WEIGHT (pcf) 109.6
MOISTURE CONTENT BEFORE TEST (%) 15.8
MOISTURE -CONTENT AFTER TEST (%) 18.9
MAXIMUM DRY DENSITY (ASTM D 1557 ) (pef) 121.0
OPTIMUM MOQISTURE CONTENT (%) 13.9
CELL CONFINING PRESSURE (psi) 95.0 95.0
TEST PRESSURE (psi) 85.0 90.0
BACK PRESSURE (psi) 80.0 80.0
DIF FERENTIAL HEAD (psi) . 10.0
PERMEABILITY (cm/sec) 1.00x10-8 1.08x10-8

In Place Material of Clay Cap
S1075/E100, Elev. 334.4

VISUAL DESCRIPTION:_ Brown CLAY, some

Silt. Specimen compacted in 3 Tayers

with standard hammer, 25 blows/layer

MRE SOILS INVESTIGATIONS, INC.

WPERMEABILITY_TEST REPORT

NIAGARA FALLS STORAGE SITE

paTe: October 1984 [pros. N0.. BT-84-53
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HYDRAULIC GRADIENT - ah/L {cm/cm)
TEST DATA: SAMPLE IDENTIFICATION: 10-AU

TYPE OF PERMEAMETER _ constant Head, Triaxial

In-Place Material of Clay Cap
S1075/E100, Elev. 334.4

VISUAL DESCRIPTION: Brown CLAY, some

Silt. Specimen compacted in 3 layers

with modified hammer, 25 blows/layer

SPECIMEN HEIGHT (em) 11.67
SPECIMEN DIAMETER (cm) 10.18
DRY UNIT WEIGHT {pcf) 118.2
MOISTURE CONTENT BEFORE TEST (%) 15.3
MOISTURE CONTENT AFTER TEST (%) 16.4
MAXIMUM DRY DENSITY (ASTM D 1557 ) (pef) 121.0
OPTIMUM MOISTURE CONTENT (%) 13.9
CELL CONFINING PRESSURE (psi) 95.0 95.0
TEST PRESSURE (psi) 85.0 90.0
BACK PRESSURE (psi) 820.0 20.0

DIFFERENTIAL HEAD (psi)
PERMEABILITY (cm/sec)

3.58x10°9 3.24x10-9

5! EMPIRE SOILS INVESTIGATIONS, INC.

.WPERMEABILITY 'TEST REPORT

NIAGARA FALLS STORAGE SITE

DATE. October 1984 |PROJ NO. B1-84-53




TIME - t (sec)

TYPE OF PERMEAMETER
SPECIMEN HEIGHT (cm)

SPECIMEN DIAMETER (cm)
DRY UNIT WEIGHT (pcf)
MOISTURE CONTENT BEFORE TEST (%)
MOISTURE CONTENT AFTER TEST (%)

Constant Head, Triaxial

0 50,000 100,000 150,000
: : AV/t RELATIONSHIP
~ A/t = 1.97 x 1070 and/sec.
E @KAh = 5.0' psi
~ ;
< T T HEHT v
| - 2
uzJ 5 AV/t = 3.85 x 10~ cm”/sec.
3 i 0Ah = 10.0 psi
o i : o ;
>
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8 PERMEABILITY
6
4
’g 3
T 2
&L
=4
-8
>‘]O 1
s 8 e
=
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o
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2
1072
"0 25 50 75 700
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

Sample No. 11AU
S1060/E225, Elev. 343.5

MAXIMUM DRY DENSITY (ASTM D 1557 ) (peh)

OPTIMUM MOISTURE CONTENT (%)

CELL CONFINING PRESSURE (psi) __95.0

TEST PRESSURE (psi)
BACK PRESSURE (psi)

DIF FERENTIAL HEAD (psi)
PERMEABILITY (cm/sec)

11.67
10.19 VISUAL DESCRIPTION: Brown SILT, some
123.0 Clay, little Sand & Gravel. Specimen
12.4 compacted in 3 Jayers with Modified
12.5 éHammer, 25 blows/layer
130.6__ | &g EMPIRE SOILS INVESTIGATIONS, INC.
] %gg WPERMEABIL!TY TEST REPORT

85.0 90.0 — -

80.0 80.0 NIAGARA FALLS STORAGE SITE

5.0 10.0 . | -

8.04x10-9  7.84x10 ~

paTE:October 1984 [PROJ.NO.: BT-84-53
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10 ™15 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

TYPE OF PERMEAMETER

Constant Head, Triaxial

Sample No. 11AU
343.5

SPECIMEN HEIGHT (cm) 11.64 S1060/E225, Elev.

SPECIMEN DIAMETER (cm) 10.17 VISUAL DESCRIPTION: Brown SILT, some

DRY UNIT WEIGHT (pcf) 119.3 Clay, little Sand & Gravel. Specimen

MOISTURE CONTENT BEFORE TEST (%) 12.4 compacted in 3 layers with standard

MOISTURE CONTENT AFTER TEST (%) 14.0Q &hammer gsl5 T5 27 blows/liayer)

MAXIMUM DRY DENSITY (ASTM 0 _1557) (peft ___130.6 | g=Emm CMHRE SOILS INVESTIGATIONS, INC.

OPTIMUM MOISTURE CONTENT (%) 10.4 W

CELL CONFINING PRESSURE (psi) __95.,0 95.0 PERMEAB|L|TY_TEST REPORT

TEST PRESSURE (psi) 85.0 90.0 .

BACK PRESSURE (psi) 80.0 80.0 NIAGARA FALLS STORAGE SITE

DIF FERENTIAL HEAD (psi) 5.0 o 10.0 o :
3.75x10 3.89x10

PERMEABILITY (cm/sec)

paTE: October 1984 |PROJ. NO.. BT-84-53




TYPE OF PERMEAMETER __Constant Head, Triaxial

SPECIMEN HEIGHT (cm)

Sample No. 12AU

L7 K
TIME -t (sec)
0 25,000 50,000 75,000
giic: :
: AV/t RELATIONSHIP
AV/t = 1.71 x 1075 em3/sec
@Ah = 5.0 psi B
nE ,:
K e
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< = 3.
| =
3 AV/t = 3.24 x 10-5 Cm3/sec_
S @Ah = 10.0 psi
g S = ’
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-
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2
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107
0 25 50 75 100
HYDRAULIC GRADIENT - ah/L (cm/cm)
TEST DATA: SAMPLE IDENTIFICATION:

SPECIMEN DIAMETER (cm)

DRY UNIT WEIGHT (pcf)

MOISTURE CONTENT BEFORE TEST
MOISTURE CONTENT AFTER TEST

MAXIMUM DRY DENSITY (ASTM D 1557 ) (pef)

OPTIMUM MOISTURE CONTENT (%)
CELL CONFINING PRESSURE (psi)
TEST PRESSURE (psi)

BACK PRESSURE (psi)
DIFFERENTIAL HEAD (psi)
PERMEABILITY (cm/sec)

EN
er

11.67 $850/E355, Elev. 334.0
10.19 VISUAL DESCRIPTION:_Brown SILT, some
126.4 Clay. little sand, trace gravel. Specim
(%) Hg %d in ii lavers with modified ham
(%) . 5 blows/layer
128.6 MEMFHRE §<§|L§’?NVES'FPGATIGNS,’INC.
9.2
950 355 WPERMEABILITY_TEST REPORT
85.0 90.0 -
80.0 80.0 NIAGARA FALLS STORAGE SITE
5.0 . 10.0
6.95x10 °  6.60x10

DATE: .November 1984 proJ. NO.: BI1-84-53




TIME - t (sec)
0 10,000 20,000 30,000
B : : AV/t RELATIONSHIP
AV/t = 3.47 x 10-4 cm3/sec.
-~ = @Ah = 5.0 psi
E H+ t
S ,
>
q
|
“2-' 10 &
o}
-
o
>
3
-
u ¥ : £ 553 e aassaaniasiags o
: l ; i 5 AV/t = 6.55 x 10-4 cm3/sec,
@Ah = 10.0 psi
20
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A
10 0 25 50 75 100
HYDRAULIC GRADIENT = ah/L {cm/cm)
TEST DATA: - SSAMI%’LENIDET?I}'/IAFJCATION:
Constant Head, Triaxial ample No.
TYPE OF PERMEAMETER >
SPECIMEN HEIGHT (cm) 11.64 5850/E355, .Elev. 334.0
SPECIMEN DIAMETER (cm) 10.18 VISUAL DESCRIPTION:__Brown SILT. some
DRY UNIT WEIGHT {pcf) 118.0 Clay, 1little Sand, trace gravel. Specifen
MOISTURE CONTENT BEFORE TEST (%) 12.1 compacted in 3 layers with standard hammer
MOISTURE CONTENT AFTER TEST (%) 14.8 : 15,15,27 biows Ta}yc;er)
MAXIMUM DRY DENSITY (ASTM D 1557 ) (pcf) 128.6 | g, -MPIRE SOIL'S INVESTIGATIONS, iNC.
OPTIMUM MOISTURE CONTENT (%) 9.2
CELL CONFINING PRESSURE (psi) 95.0 95.0 WPERMEABIUTY.TEST REPORT
TEST PRESSURE (psi) 85.0 90.0 —
BACK PRESSURE (psi) 80.0 80.0 ‘ NIAGARA FALLS STORAGE SITE
DIF FERENTIAL HEAD (psi) : 4?-?0_7 ]1(%3.010_7
PERMEABILITY ( (81X . 90X
! em/sec) DATE - November {984 [pRo.J. NO.. DBI-84-53




APPENDIX 3-E

STRENGTH TEST RESULTS



After drying-all specimens exhibited

vertical cracks.

FRICTION ANGLE ¢ DEGREES
COHESION INTERCEPT, ¢, psf

29.5

170

* MOHR STRESS CIRCLES STRESS-STRAIN CURVEIS _ ’ r
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] 20 @ f
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G : A raanE:
g = z 2
I-_‘:J T 's‘ 7 Py 10
@ v N l?.l SRR =
([} ] 0 o = L
= . = |
- a 1 - -
= - s T A
2 A s
Z] \
N : L 0
> <t - 0 | 6 §
f X : AXIAL STRAIN, %
. ] Il 1 ] 0
0 10 20 : 30 40 50 SAMPLE DATA:
' EFFECTIVE  PRINCIPAL STRESSES,psi BORING NO.M surr ELey.__ 334 .4
SAMPLE NO.____._.] 0-AU DEPTH, FT.
'TEST DATA: sampLe Type__COMpacted to 954
Tvee o Test___Consolidated - Undrained with pore pressure measurement Upt P'USB"JA —
SPECIMEN HEIGHT, INCHESMSPECIMEN DIAMETER, INCHES 2 : 8] 6 RATE OF DEFLECTION INCH/MIN_OM v |SUASI% ]DEschpa.rézNgra V;?Wn > >0me
SPECIMEN NUMBER ® ® ©) ® ® ’
INITIAL WATER CONTENT, % 15.4 15.5 15.5
INITIAL DRY DENSITY, pct 115.21117.51116.8 CLASSIFICATION TESTS.
FINAL WATER CONTENT, % 21.41 19.3'{ 18.0 SPEGIFIC GRAVITY_2 /3 ORGANIC CONTENT%
CHAMBER PRESSURE, 0% , psi (Net) 5.0f 10.0] 20.0 LIQUID LIMIT, % PLASTIC LIMIT, %
DEVIATOR STRESS,0;—0y,pst @ Max. Effect. Stress 8.5] 15.4 ) 28.4
MAJOR PRINGIPAL STRESS,0; psI # 1 o n  uRdLIU 11.4 20.7 | 41.5 EMPIRE SoiLs INVESTIGATIONS, INC.
FAILURE SKETCH
REMARKs: Specimens saturated with 100 psi TRIAXIAL COMPRESSION TEST
back pressure; pore pressure response:
B = 98%

NIAGARA FALLS STORAGE SITE

oRav:JFClcx'o.AJK IDATE:H/84 IPROJ.NOB|-84-5-

LFS 14




MOHR STRESS CIRCLES l , ' STRESS-STRAIN CURVES 3
T J » 50
L HHEEELEE 30 | 4
T - v 40
- T 3— ¥ ”'\
1= O m =z
) sunup: S iuunr 30
- ; ] oD ya 1A
a A i <4 b /1 ]
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& T o 20 LW ARNFi) 20
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B : u b 1A
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@ Za T et g JHY
< N~ akE 10
T 4 - 2. - :
» ; s |
e S 4 K/ﬁzx NS
% N 10 o- ~ P 0
= y N ‘ AN sy {
/ ~q \ . &/ T P
d -~ . 4y )
y Z) Y C 2 0
5 INNEE)] 5 ins 0 i 5 3
y : \ AXIAL STRAIN, %
l i I 0
| SAMPLE DATA:
.0 _ EFFECTI%% PRINCIPAL gpﬂESSES,pu 40 50 BORING NO.%_ﬁ)__—__6O/E225 SURF, ELEV._..__.._343 .5
sampLeno,__1JAU DEPTH,FT.
TEST DATA! sampLe Type._COMpacted to 95%
Consolidated - Undrained with pore pressure measurement UpL, LIS [-34
TYPE OF TEST VISUA ESCRIPTION: Brown SILT, some C]a_y
SPECIMEN HEIGHT, INCHEsMSPECIMEN DIAMETER, INCHES&S_RATE OF DEFLECTION INCM/MIN_Q_‘.(—L.|2 L DESC :
little sand and gravel
SPECIMEN NUMBER [0) ® ® ® 16
INITIAL WATER CONTENT, % 124 12.4 1 12.2
INITIAL DRY DENSITY, pcf _ 125.01124.9 [125.5 CLASSIFICATION TESTS:
FINAL WATER CONTENT, % 14.2 14.0°] 13.6 SPECIFIC GRAVITY_S /T 74_onem|c CONTENT %
CHAMBER PRESSURE, 03 ,psi  (net) 5.0] 10.0] 20.0 Liouio LmiT, % — 2%4.3 __pLasTic Lmit, % 14 -4
DEVIATOR STRESS,0,—0y,psl @ Max.Effect. Stress 11.8] 18.9 ] 32.8
MAJOR PRINCIPAL STRES8,0;,psl " v n u 1 u wRatig 13.6 24 4 44 .5 EMPIRE SOILSINVESTIGATIONS,|NC.
FAILURE SKETCH
REMARKS'_Specimens saturated with 100 psi TRIAXIAL COMPRESSION TEST
back pressure. Pore pressure response
B ranging from 97% to 99%.
rangiig ro = — NIAGARA FALLS STORAGE SITE
A1l spe$1mencsj exhibited vertica FRIGTION ANGLE & DEGREES 31.0
cracking after drying. COHESION INTERCEPT, ¢, psf 300 onavﬂFClcx'o.AJK [oArE:]1/84 Ipnoa.no. BT-84-!

LFS 14




MOHR STRESS CIRCLES : STRESS-STRAIN CURVES
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W
g o o e 4
Ny ” - I 10 e- ,lA T A A)
B aeenaetl NiiRieean g s 28
A =~ ol 1
)\ r
~ s 0 2 > 0
’ N 4 \‘ AXIAL STRAIN, %
I
0 0 20 30 40 50 0 SAMPLE DATA: |
: EFFECTIVE  PRINCIPAL STRESSES, psi poriNe no. 9890/E355  gympecev.334.0
SAMPLE NO._l_ZA_U_ DEPTH,FT.
TEST DATA: | SAMPLE TYPE Compacted tO 95%
Opt PIus 1-3%

tyee of test__consolidated - Undrained with pore pressure measurement

VISUAL DESCRIPTION: _Brown SILT, some Clay |
little Sand, trace gravel

SPECIMEN HEIGHT, INCHESM_SFECIMEN DIAM ETER,INCHESMRATE OF DEFLECTION INCH/MlN__O b _0___0] __2 -

SPECIMEN NUMBER O] ® ® ® ®
INITIAL WATER CONTENT, % .11.4 11.7 11.7
INITIAL DRY DENSITY, pef 122.01123.2 |123.2 CLASSIFICATION TESTS,
FINAL WATER CONTENT, % 15.4 14.4-1 13.8 |- SPECIFIC GRAVITY_2: 72 __ORGANIC CONTENT %
CHAMBER PRESSURE, 03 ,psl (Net) 5.0 10.0j 20.0 ' LIQUID LIMIT, % PLASTIC LIMIT, %
DEVIATORSTRESS,01—0y,psl @ Max. Effect. Stress 6.6 12.2 ] 20.8
MAJOR PRINCIPAL STRESS,0; ,p81 1 n n n u n wRatio 8.3 16.3 28.7 EMPIRE SoiLs |NVESTIGATION$, INC.
. FAILURE SKETCH
" REMARKS:_Specimens saturated with 100 psi : _ TRIAXIAL COMPRESSION TEST
back pressure. Pore pressure response :
B ranging from 98% to 99% NIAGARA FALLS STORAGE SITE

A11 specimens exhibited slight vertical

- - FRICTION ANGLE ¢ DEGREES _ 31 .8 _
cracking after crying. cowesioN INTERGEPT, ¢, psf—1 13 DRBY: JFqCK'D. AJK l oate: 12/84 IPROJ.NO. BT-84 -1
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PERCENT FINER BY WEIGHT
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BECHTEL
JOB 14501
FIGURE 3-6

PERMEABILITY TEST
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PLATE 1

COMPACTING CLAY

SPREADING AND
CAP
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PLATE 3

CLAY CAP SURFACE
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