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GENERAL SITE INFORMATION

CWM Chemical Services, LLC
Residuals Management Unit No. 1 (RMU-1)

1550 Balmer Road
Model City, NY 14107

1.9 miles east of NY State Route 18 along
Balmer Road. Property aerial extent 710 acres.

CWM Chemical Services, LLC
3,601,900 Cubic yards in RMU-1 (gross volume)

RMU-1 Outside Limit of Perimeter berm: 47.1 acres
RMU-1 Limit of Waste: 39.4 acres

Heavy Industrial (M-3)
Waste treatment, storage and land disposal and recovery facility.
Michael Mahar

CWM District Manager

1550 Balmer Road

Model City, NY 14107

Earth Tech

412 Lincoln Highway

Fairless Hills, PA 19030

(215) 269-2100

Charles P. Ballod, P. E.

Kevin McKeon, P. E.
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CHAPTER 1

INTRODUCTION

CWM . Chemical Services, LLC, (CWM), a wholly owned subsidiary of Waste Management, Inc., owns
and operates the Model City facility. The Model City facility is a state of the art hazardous waste
treatment, storage, disposal, and recovery facility, which accepts industrial, hazardous waste and residues.
Wastes may be accepted for pretreatment to meet land ban disposal criteria prior to land disposal, other
wastes may be landfilled directly without pretreatment. Wastes which meet land disposal restrictions or
other waste under variance could be disposed of in RMU-1. This pretreated waste will be disposed of in a
residuals management unit which meets or exceeds design requirements for hazardous waste landfills
under New York regulations and federal guidelines. CWM uses the Residuals Management Unit in
conformance with the New York State Waste Management Hierarchy.

Residuals Management Unit No. 1 (RMU-1) is designed to provide an effective means of secure land
disposal while safeguarding the environment with a double liner/leachate containment/collection system.
This report addresses specific engineering criteria and provides pertinent background on the RMU-1
design.

Included are chapters on general site information, design requirements and approach, construction
requirements and description of typical operations.

The design of RMU-1 is similar to past on-site double-lined facilities. The unit is contained by a
perimeter berm to control run-off and run-on. The base grades slope at a minimum of two percent except
for Cells 7/8, 9/10, 11/13 and 12/14 which are a minimum of one percent (post settlement) to the
perimeter of the unit to leachate removal sumps. Final grades extend from the lined edge of the perimeter .
berm of the unit at 3H:1V slope to a maximum elevation of 412 feet above mean sea level (fmsl) and then
at five percent to 420 fmsl. The total net volume available for waste placement is 3,482,400 cubic yards
resulting from 3,601,900 cubic yards total airspace minus operational volumes such as select fill and
grading layer above the final waste surface. Estimated site life is approximately 10.4 years, assuming gate
receipts of 500,000 tons per year and/or in-place waste density of 1.5 tons per cubic yards.

Construction of RMU-1 will require regrading and relocating the existing southeast surface water
drainage ditch along the abandoned railroad. The curved portion of the abandoned raijlroad along the
southeast comer of RMU-1 will also be excavated and the track removed. Groundwater monitoring wells
B-43, B-43A, and B-33A will be abandoned. Facultative Pond No. 9 will be removed from service under
New York closure requirements to allow construction of the south half of RMU-1. New power
distribution and control systemns will be added to allow operation and monitoring of RMU-1.

A portion of the soils excavated from the proposed RMU-1 area will be suitable for use as clay liner,
structural fill, or cover soil. These materials will be stockpiled separately on-site for later use. The use of
these soil materials in construction and operations are discussed fully in this report.

67330146.doc 1-1 Revised: March 2008



ZONING AND UTILITIES

The landfill is currently zoned as heavy industrial use. The zoning is appli-
cable for landfill operations. The BRMU-1 area is completely within this zoned
area, therefore, no additional modificacions to current zoning requiremencs
will be needed in chis design.

Water lines exist between the "J" Street cthe dicch on the norchern side and
the northwest corner of proposed RMU-1. Above ground electrical and telephone
lines are located just north of RMU-1 on the north side of the road. These
water lines and power lines are not expected to be disturbed due to RMU-1
construction activities. The power lines east of RMU-1 will be removed to
allow construccion. This power line serves the Facultative Pond No. 8 pumps
and che air monitoring station south of SLF-10. This line will be replaced
with a new service.

The water line shown on the drawings 1is an abandoned service line. CWM will
have the line removed to the limits of che RMU-1 construction. The sanicary
sewer line shown on the drawings 1is an abandoned line from previocus sita
operations. The line will be excavated to the limits of RMU-1 construction.

REQUIRED PERMITS AND APPROVALS

A number of Federal, State, and Local permits and approvals will be required
to construct and operate the proposed unit. At the Federal level, the
proposed unit is governed by regulations established pursuant to the Toxic
Substances Control Act (TSCA) and the Resource Conservation and Recovery act
(RCRA), as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA) .
To comply with the TSCA regulations, CWM Chemical Services will submit to the
U.S. Environmental Protection Agency (U.S. EPA) an "Initial Report™ for RMU-1.
In essence, the Initial Report constitutes a TSCa Disposal Approval Request
for the disposal of Poly-Chlorinated Biphenyls (PCBs).

U.S. EPA has delegated the implementation of the RCRA regulations to the Stare
of New York, except for certain provisions of HSWA. While U.S. EPA will issue
a module addressing the HSWA requirements as part of the Hazardous Wasce
Management Facility (HWMF) permit issued by the New York State Department of
Environmental Conservation (NYSDEC), a separate permit application to U.S. EPa
is not required.

At cthe State level, the following permic applications and documents will be
submitted to NYSDEC by CWM Chemical Services, Inc., for compliance with State
permitting requirements established in Title § of the New York Codes, Rules
and Regulations (6 NYCRR) :

o 6 NYCRR Part 373 Hazardous Waste Permit Application to Construct/Operate a
HWMF .

o 6 NYCRR Part 361 Application for a Certificate of Environmental Safety and
Public Necessity.

1-2 Revision No. 3§
Date: 110292



o 6 NYCRR Part 201 Air Permit Application to Construct/Operate a HWMF.

o Supplemental Draft Environmental Impact Statement.

L At the Local level, a permit for excavation will be obtained by CWM Chemical
Services, Inc., from the Town of Porter.

RP /CWMNYORK /AA3

1-2a Revision No. 5
) Date: 110292



CHAPTER 2

GENERAL SITE INFORMATION

LOCATION AND DESCRIPTION

The proposed Residuals Management Unit 1 (RMU-1l) 1is located within the prop-
erty owned and cperated by CWM Chemical Services, Inc., known as the Model
City Facility. The facility encompasses approximately 710 acres, of which
about 630 are permitted for hazardous waste management operations. RMU-1
outside perimeter berm limits is proposed to encompass about 47 acres. The
RMU-1 location is accessible by existing roads and is convenient to utility
connections. As part of the original military complex, the site has a local
grid and elevation system to provide control for construction and documenta-
tion. This grid system is monumented at the site with numerous permanent
monuments. For clarity, the RMU-l specific site description is given in terms
of this grid system shown on the drawings accompanying this report.

The limits of fill proposed for RMU-1 meet state and federal property setback
criteria. The construction limits of RMU-1 which include the perimeter berm,
extend from RMU-l site grid station 12+10E to 27+5SE and from station 82+50N
to l01+30N. Waste limits will be from approximately stations 12+67E to 26+93E
and 83+00N to 100+80N.

The area encompassed in the proposed RMU-1 is relatively flat and wooded. No
evidence of past construction or operations were found over the northern half
of proposed RMU-1 during the site investigation except for utilities. The
southern half of proposed RMU-1 is currently occupied by Facultative Pond ¢
(Fac Pond 9) has been removed from operation and is to be closed. The site is
bounded on the west and north by Fac Pond 8, SLF-10, and existing site access
roads. On the south side is a site access road. The east end is bounded by
an abandoned railroad bed. The previously constructed access features
control surface water flow. Presently, the majority of the surface water is
routed to the west end of the RMU-1 area. Ditches currently convey the flow
north along the western boundary to the existing north sedimentation basin.
Site drainage will be modified to direct the majority of surface water from
RMU-1 to the proposed eastern retention basin.

Construction of the landfill, including excavation, clay liner, geosynthetics,
leachate collection system and final cover will be performed under the estab-
lished CWM guality assurance programs.

GEQLOGY

Studies bv Others and Preliminary Investigations

Numerous previous investigations have been conducted throughout the Model City
Facility. Geologic and hydrogeologic investigation for the entire Model City
facility was performed by Golder and Associates, and the results submitted to
NYDEC and U.S. EPA in March 1985 and updated in February 1988. More than

2-1 Revision No. 1
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Glaciolacustrine Clav unit typically overlies the Glaciolacustrine Silt/Sand
units. The contrast between these two units is usually sharp. The glaciol-
acustrine clay is described as very soft to firm reddish brown to gray brown
silty clay, occasional silt and fine sand partings and seams. The thickness
of glaciolacustrine clay varies from 6 feet to 21 feet over the RMU-1l site.

Middle Silt Till is found between the upper and lower parts of the Glaciol-
acustrine Clay in the areas of Soil Borings B-4, B-7, and Monitoring Well G-3.
This unit is described as red brown and gray coarse to fine sand and silt,
trace of gravel, silt with occasional <clay partings. The thickness of this
unit varies from 3 feet to 8 feet over the RMU-l site.

Upper Tills Three separate Llithostratigraphic units have been grouped into
the Upper Tills: the Upper Silt Till, the Upper Clay Till, and the Upper
Alluvium.

The Upper Silt Till occurs discontinuously throughout the site. It directly
overlies the Glaciolacustrine Clay wunit and 1is described as brown to gray-
brown silt and coarse to fine sand, some gravel. The thickness varies from
3 feet to 10 feet over the RMU-1l site.

The Upper Clay Till is continuous across the site. It either overlies the
Upper Silt Till or directly overlies the Glaciolacustrine Clay unit. This
unit is typically described as brown to orange-brown mottled clayey silt to
silty clay, some coarse to fine sand, trace of gravel, faintly laminated,
occasionally contains some organic material. The thickness of this unit
varies from 2 feet to 18 feet.

The Upper Alluvium unit is discontinuous across the Model City site and was
not encountered within the RMU-1 site boundary by the recent drilling activ-
ity. However, the boring logs of monitoring wells G-3 and B-34 recorded this
deposit. Alluvial deposits which were encountered in these wells, consisting
primarily of brown clayey silt with irregular laminations, or compact grey
silt. The thickness of this deposit varies from 2 to 6 feet. ‘

GENERAL HYDROGZQLOGY

Golder and Associates has performed a detailed hydrogeologic study of the
Model City facility. Results of their study define the Glaciolacustrine
Silt/Sand unit as the uppermost aquifer beneath the Model City facility. It
is a confined aquifer. The overlying Glaciolacustrine Clay, Middle Silt Till
and Upper Tills have much lower permeabilities and are aquitards. The
Glaciolacustrine Clay unit is the major aguitard restricting vertical ground-
water flow to the aguifer from the surface. Flow in the Glaciolacustrine
Silt/Sand aquifer is essentially lateral to the northwest. (See the Glaciol-
acustrine Silt/Sand Potentiometric Contours Map, Golder and Associates,
February 1988, contained in Appendix C.) Concentrations of total dissolved
solids (TDS) indicate groundwater 1is considered saline by the NYSDEC water
quality standards and is therefore not suitable for use as a potable water

supply.
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TABLE 1
SUMMARY OF GEOLOGIC FORMATION HYDRAULIC
CONDUCTIVITY DATA
(FROM GOLDER ASSOCIATES, 1988)

Geometric

Mean
Hydraulic Number
Conductivity of Data
Formatcion k (em/s) (1 Entries Tvoe of Test
Upper Alluvium kp = Ix1076 4 Field Tests
ky = lx1072 1 Lab Test
Upper Glacial Tills kp = 2x1078 19 Field Tests (2)
kg = 2x1078 6 Lab Tests (3)
kp = 3x107° 81 Field Tests (4)
Middle Silt Till kp = 3x1078 5 Field Tests
kg = Lx1077 2 Lab Tests
Glaciolacustrine Clay kp = 5%1078 5 Field & Lab Tests
ky = 2x1078 29 Lab Tests (5)
Glaciolacustrine kp = 3x1072 20 Field Tests
Silt/Sand kp = lx1073 50 Field Tests (4)
Basal Red Till kp = 4x1078 2 Field Tests
ky - 3x10”8 4 Lab Tests
Shallow Rock k = 1x1073 1 Field Tests
Deep Rock k = 5x10~8 3 Field Tests

NOTES

(1) k = bulk hydraulic conductivity.
kpn = Hydraulic conductivity in the horizontal direction.
ky = Hydraulic conductivity in the vertical direction.

(2) Data from SLF #ll1 area treated as one data entry.

(3) k¢ = 6xlO'7 cm/s due to structural discontinuities.
(See Text Sections 5.1 and 6.3.)

(4) Field tests performed in revised monitoring system well.

(5) Undisturbed boring samples.

RP/CWMNYORK/ABO
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CHAPTER 3

DESIGN

DESCRIPTION

This chapter provides a summary of the design considerations and calculations
used in preparing the RMU-1 construction drawings.

The fundamental design of RMU-1 will remain consistent with the previous land-
fills at Model City with double composite liner systems.

LANDFILL BASE

The Federal law governing solid and hazardous waste management facilities
enacted in 1984 established the requirements for double lined landfills. The
principal design criteria used for the base of RMU-1 are as follows:

1. Comply with the new minimum technology requirements for double liner
systems beneath hazardous waste landfills in accordance with the report
entitled Minimum Technology Guidance on Double Liner Systems for Landfills
and Surface Impoundments--Design, Construction, and Operation dated
May 24, 1985, EPA/5300-SW-85-014 (referred to hereinafter as EPA
Guidelines). 1In addition, the 1landfill design meets the new regulation
published in the January 29, 1992, Federal Register concerning 40 CFR 264.

2. Maintain structural integrity of the prepared subgrade.

3. Minimal compression in the subsoils to protect the synthetic flexible
membrane liners.

4. Mitigate potential earthquake impacts on the proposed landfill.
5. Meet requirements set forth by the NYSDEC.

The design philosophy behind the double composite liner system is to provide
an additional measure of environmental protection against contaminant migra-
tion by providing leachate collection above and between the liners. The
primary leachate collection system above the top liner is intended to minimize
head on the liner system and to remove liquids. The secondary leachate col-
lection system is intended to collect and remove liquids infiltrating into the
space between the liners from the landfill or from the groundwater, as well as
to provide for long-term minimization of head build-up within the closed unit
and thus potential migration of hazardous waste constituents through the
closed unit. The January 29, 1992, regulations require a composite of a
geomembrane and a 3-foot compacted clay bottom liner. The design for RMU-1
has provided additional environmental safeguard by incorporating the composite
liner approach for both the primary and secondary liner systems.

3.1 Revision No. 4
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The landfill base will be constructed with the ascending order of layers
listed below and shown on Figure 1:

Secondary Liner System

A. B varying thickness of in-situ glacial till will be left in place above
the in-situ glaciolacustrine clay formation to withstand hydro-static
pressures and provide a suitable surface for construction egquipment.
The thickness varies because of the irregqularity of the surface of the
glaciolacustrine c¢lay. In conformance with reguirements of 6NYCRR
Subpart 373-2.14(b) (2), all waste will be placed at least 10 feet above
bedrock or usable groundwater aquifer.

B. A minimum of three feet compacted glacial till or other suitable clay
having a maximum permeability of 1.0x107 cm/sec.

C. An 80 mil high density polyethylene (HDPE) flexible membrane liner.
(For Cells 7/8, 9/10, 11/13 and 12/14 an 80 mil Textured HDPE flexible

membrane liner.)

Secondaryv Leachate Collection System

A. Drainage net (For Cells 7/8, 9/10, 11/13 and 12/14 - Geonet /Geotextile
Composite) .

B. A geotextile filter (Not included for Cells 7/8, 9/10, 11/13 and
12/14) .

C. A nominal 1 foot of granular material. - (with 8" perforated pipe Cells
7/8, 9/10, 11/13 and 12/14).

D. A geotextile filter.
mar .

A. 1.5 feet nominal compacted clay over the base area. The upper foot
shall be compacted to yield a maximum permeability of 1.0x1077 cm/sec.
{a geosynthetic clay liner has been added above the primary clay in the
sump areas of Cells 5, 6, 7, 10, 13 and 14)

B. An 80 mil HDPE flexible membrane liner (For Cells 7/8, 9/10, 11/13 and
12/14 - 80 mil Textured HDPE flexible membrane liner).

Prim acha ion m

A. Drainage net (For Cells 7/8, 9/10, 11/13 and 12/14 - Geonet /Geotextile
Composite) .

B. A geotextile filter (Not included for Cells 7/8, 9/10, 11/13 and
12/14) .

C. A minimum of 1 foot of granular drainage material (with 8" perforated
pipe cells 7/8, 9/10, 11/13 and 12/14).

D. A geotextile separation lavyer.
E. A nominal 1 foot operational layer of granular material on the base

(with 8" perforated pipe cells 7/8, 9/10, 11/13 and 12/14 ) and a
minimum 1 foot operational layer on the sideslopes.

H$ (4%
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OPERATIONS LAYER

COMPACTED CLAY
Kmax=1x10"CM/.C

GEOTEXTILE
GRANULAR LAYER PRIMARY
= 2 LEACHATE
N Kmin=1x10"CM/SEC —COLLECTION
S » (8x107? CM/SEC, CELLS 9-14) SYSTEM
-
P GEOTEXTILE (EXCEPT CELLS 7-14)(1)
GEONET (GEQCOMPOSITE CELLS 7-14)(1
80 MIL HDPE (1)
COMPOSITE
. PRIMARY
o COMPACTED CLAY LINER
—
: GEOTEXTILE
SECONDARY
LEACHATE
R GRANULAR LAYER [~ COLLECTION
[ Kmin=1x102CM/SEC SYSTEM
- (8x10? CM/SEC, CELLS 9-14)
GEOTEXTILE (EXCEPT CELLS 7-14) (1)
GEONET (TEXNET CELLS 7-14) (1)

w7 sysaase

- :A $ ——— — > et

IN SITU GLACIAL TILL

BASE LINER
NTS

Notes:
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Design details are illustrated on the detail sheets of the accompanying plans.
The design for the primary and the secondary leachate collection system are
discussed in detail in this report. The following subsections describe the
remaining components and the evaluation criteria used to satisfy the principal
criteria identified above.

The adoption of the new 40 CFR 264 regulations, published January 29, 1992,
require several additional design items above and beyond the May 1985 minimum
technology guidance. These items are:

1. 264.301 Design and Operating Regquirements

a. Top liner (primary) geomembrane.

b. Bottom (secondary) liner, geocomposite, geomembrane and 3 feet of
1x1077 cm/sec soil.

c. Leachate collection and removal system which maintains less than 1-foot
head on top liner.

d. Leachate detection system must be at 1 percent slope, 1x10°7 cm/sec
permeability, 12 inches thick or have a transmissivity of 3x107° m¥/sec.

e. Leachate detection system constructed with sumps and liquid removal
methods to prevent backing up of liguid and must be able to provide
measuring and recording of removed liquids.

The design of RMU-1 meets these new design requirements as follows:

1. The primary liner for RMU is a 80-mil HDPE geomembrane (smooth Cells 1-6,
textured Cells 7-14) on sideslopes and a composite of a 80-mil HDPE
geomembrane and 18 inches of compacted clay on the base. This exceeds the
requirements.

2. The secondary liner is a composite of 80-mil HDPE geomembrane (smooth
Cells 1-6, textured Cells 7-14) and 3 feet of 1x107 cm/sec compacted clay
on the base and sideslopes. This meets the requirements for a composite
and the 80-mil exceeds the recommended guidance on geomembrane thickness.

3. The leachate collection and removal system is composed of redundant
components including 1 foot of granular layer and a geonet in Cells 1-6
and a geonet/geotextile composite in Cells 7/8, 9/10, 11/13 and 12/14
The granular layer in Cells 1 through 8 is 1 foot of 1x10? cm/s stone and
in Cells 9 through 14 is 1 foot of 8x10? cm/s stone. A 8-inch perforated
leachate collection pipe will be installed in Cells 7/8, 9/10, 11/13 and
12/14. The installation of two layers exceeds the requirements.
Performance data to show leachate head is minimized are included in
Appendix G of this report.

4. The secondary leachate collection and removal system is composed of
redundant components including 1 foot of granular layer and a layer of
geonet in Cells 1-6 and a geonet/geotextile composite in Cells 7-14. The
granular layer in Cells 1 through 8 is 1 foot of 1x10°? cm/s stone and in
Cells 9 through 14 is foot of 8x107° cm/s stone. A leachate collection pipe
(8-inch perforated) will be installed in Cells 7/8, 9/10, 11/13 and 12/14.
This system provides rapid leak transmission and exceeds the requirements.

5. The secondary leachate collection and removal system is equipped with
automated pumps which can be discharged to a tanker truck. CWM personnel
will record pumping volumes.
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DESIGN CONSIDERATIONS

Preceding sections of this report have described components of the primary anc
secondary liner systems and the manner in which each of the components meets
or exceeds the minimum criteria established by the EPA. Preceding informaticz
addresses the first of the five design criteria identified previously in this
report.

For the second design criteria item, maintaining structural integrity of the
prepared subgrade, a limitation on the depth of excavation has been incorpo-
rated into the design to provide an adequate safety factor to overcome
instability of the base due to hydrostatic uplift. Sump grades were checked
and the average safety factor was 1.09 (see Appendix D-4). This 1is a=
acceptable safety factor due to the small area of sump and the short time the
area will be exposed. Sumps will be backfilled with recompacted clay as soox
as sump excavation documentation is completed, total time exposed is expectel
to be less than 24 hours.

Prior to construction, the safety factor of the sumps will be verified in the
field by means of test pits and/or piezometric measurements in adjacent wells.
If conditions other than those used in these calculations exist, the safety
factor for excavation will be reevaluated. CWM Chemical Services, Inc. will
retain Rust for design services during construction phases of the project.
An independent certifying engineer will be retained by CWM to supervise

subbase preparation activities. One week prior to sump excavation,
piezometric measurements will be performed in the wells nearest to the
proposed cell under construction. Rust will review this information anc

evaluate potential uplift during sump subbase excavation. The new piezometric
surface information will be utilized to determine the factor of safety against
potential heave. If the analysis indicates a factor of safety less 1.01, then
the sump(s) excavation grade will be raised to allow for a minimum factor ozl
safety 1.01. In addition, after determination of a satisfactory uplif:
condition, test pit(s) will be excavated at the sump to the proposed subbase.
Test pit excavations will be performed by a small backhoe. The excavated
dimensions of the test pit will not exceed 4 feet by 4 feet in plan. During
test pit excavation, the certifying engineer will log the soils and note any
potential groundwater hydrostatic conditions including cracking of subbase
soils and groundwater seepage. If the observations suggest hydrostatic
problems (i.e., by either tension cracking of the soils or excessive
groundwater seepage), recompacted clay will be replaced immediately in ths
test pits. The sump subbase grade will be raised to a level where hydrostatic
pressures are retained. If the test pit(s) show no influence by hydrostat:ic
pressure, further excavation will be performed for the entire sump undercuc:
dimensions. A nominal 3 feet of recompacted clay (i.e. secondary clay liner:
will be placed within 24 hours. Compaction criteria of secondary clay liner
is presented in the CQA Plan.

Subbase areas other than the sumps were evaluated for hydrostatic uplift and
calculations show an average safety factor of 1.32. Hydrostatic uplif:
calculations are presented in Appendix D-4.
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The third design criteria concerns the compression of the subsoils beneath the liner. Calculations were
performed to check the magnitude of consolidation in the glaciolacustrine clay and to check the
magnitude of excavation heave. One-dimensional consolidation analysis was checked at critical points on
the landfill base. Magnitudes of consolidation averaged approximately 1.90 feet, ranging from
approximately 0.97-feet to 2.59-feet (see Appendix D-1). The performance of the leachate collection
systems will not be affected by slope changes due to consolidation. Excavation heave was calculated to be
equal to or less than 2 inches. Calculations of the approximate range of soil movement are included in
Appendix D-3.

For the fourth principal design criteria listed previously, slope stability of the landfill under the influence
of seismic acceleration due to earthquake loads was evaluated. An earthquake induced acceleration equal
to 0.10g (seismic coefficient equal to 0.055) was pseudostatically incorporated into the slope stability
model for the critical slope condition at final cover. The analysis indicated that the most critical slope has
a factor of safety of 1.23. For a static condition, where seismic event is not considered, the critical failure
plane has a factor of safety of 1.52. This analysis assumes the following waste properties: Cohesion — 0
pst, Friction Angle — 24 degrees, and Unit Weight — 111.1 pcf. These calculations are presented in
Appendix D-6. The slope stability model is discussed in more detail in later sections. In addition, the site
subsoils were evaluated for potential liquefaction. This analysis determined that under a seismic event,
liquefaction of the site subsoils will not occur. These calculations are presented in Appendix D-9.

The fifth design criteria, meeting the requirements of the NYSDEC has been met or exceeded with the
design of RMU-1. In particular, this design exceeds Section 373-2.14(c). The clay portions of the liner
will be constructed to maximum permeability of 1x10” cm/sec and the geotechnical calculations show the
base capable of supporting the liner. The leachate collection system is designed to maintain leachate at a
head of less than 1-foot above the primary liner. The leachate detection zone is designed to show
response times of less than one day. '

Slope stability of the perimeter berm, final buildout, and differential waste heights were evaluated using a
complex program developed by Dr. Stephen G. Wright, University of Texas at Austin, entitled “SSTAB”
and “UTEXAS2.” Spencer’s method of slices was utilized by the programs to determine minimum factors
of safety. Also, “Geoslope™ Slope Stability Analysis Computer Program employing the Bishop method
applicable to circular shaped failure surfaces and the simplified Janbu method, applicable to sliding block
failure surfaces was used to analyze the height of the final buildout to maximum elevation 398 ft. over
Cells 1 through 8 and 420 ft. over Cells 9 through 14. The computer analyses were conducted to
investigate a large number of potential failure surfaces for each of the analyzed conditions. An automatic
search routine is employed in the program that searches circular shear surfaces until the lowest factor of
safety is found. The computer outputs for perimeter berm, final buildout and differential waste heights
are presented in Appendices D-5, D-6, and D-7, respectively.

Stability of the perimeter berm was checked using the SSTAB (Vax 11/780 computer developed by Dr.
Stephen G. Wright, 1969) computer model. A safety factor of 1.84 was calculated for failure into the
excavation in the area adjacent to SLF-10. This was assumed to be the most critical area of excavation.

Waste will be filled between cells starting at the inside edge of the cell separation berms. The following
tabulation presents maximum differential waste height for varying waste slopes having a factor of safety

near 1.5
Differential Waste Height (ft) Factor of Safety
3:1 57 1.55
2:1 45 1.51

The supporting calculations are presented in Appendix D-7.
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Finally, an evaluation has been performed to assess the effect of the final cover modification (i.e,
compacted clay cover system to GCL cover system) on landfill slope stability. This assessment concluded
that the slope stability evaluations performed for the perimeter berm and differential waste height
(Appendices D-5 and D-7, respectively) are unaffected by the final cover system because the analyses
evaluate the landfill in an uncapped condition. The slope stability evaluation performed for the landfill
under final buildout conditions (Appendix D-6) does consider the existence of the final cover. Because
the final grading of the landfill is not affected by the final cover modification and the change in stress on
the landfill due to the alternate final cover system is negligible (actually a slight reduction compared with
the original compacted clay cover system), the final cover modification is not anticipated to negatively
impact the global stability of the landfill and so Appendix D-6 is unaffected. The only stability analysis
that is affected by the final cover modification is the final cover veneer stability analysis (Appendix D-8).
As discussed later in this section, a veneer stability analysis specific to the GCL final cover system is

contained in Appendix D-8a.

EXTERIOR BERMS

Exterior sideslopes will be 2:1, interior slopes will be 3:1. A 22.5-foot crest width will be maintained
around the perimeter berm. RMU-1 perimeter berm height varies from site datum elevation 330.0 to
338.50 fmsl with additional soil placed atop the berm to provide a minimum 3 percent slope towards the
inside face of the berm to collect surface water accumulated on the perimeter berm as shown on details in
the accompanying drawings.

The accompanying set of drawings illustrates the typical detail of the perimeter berm for RMU-1. This
detail illustrates the manner in which each component of the liner systems and leachate collection systems
are to be extended along the perimeter berm. The 80 mil HDPE membrane (textured HDPE in Cells 7/8,
9/10, 11/13 and 12/14) is to be installed directly above the 3-foot thick secondary clay soil liner. The
secondary leachate collection system along the side slope will be a geonet overlain with geotextile in
Cells 1 through 6 and a geocomposite in Cells 7 through 14. The 80 mil HDPE FML component
(textured HDPE in Cells 7 through 14) of the primary lining system will be extended along the perimeter
slope and keyed into the anchor trench as detailed in the accompanying plan set. The primary leachate
collection system on the sideslope will be a geonet and geotextile in Cells 1 through 6 and a
geocomposite in Cells 7 through 14. Above the synthetic drainage net, a minimum of 1-foot of sideslope
protection layer will be installed on the sideslopes to provide physical protection for the leachate
collection and lining systems. Sideslope protection layer composed of granular cover will not be
controlled to attain a specified minimum permeability.

LANDFILL CELLS

RMU-1 is designed with 14 cells, numbered | through 14. The 14 cells are separated by berms as
illustrated in the accompanying plan set. ~

The construction of RMU-1 will be performed in phases to match the operational aspects of the facility
based upon waste receipts.

New cells are to be separated in both the primary and secondary leachate collection systems. The systems
will be separated by a compacted clay berm having a maximum permeability of 1.0x10”7 cm/sec and a
nominal 8-foot top width. A 3-foot top width may be used as approved by the Engineer. The clay berm
is overlain with both primary and secondary layers of HDPE liner. The purpose of the berms is for
control of surface water. The berms will not be raised above the initial construction levels.

154811351 doc 3-7 Revised: June 2008



Temporary berms may be constructed in the cell area that clearly demarcates certified lined areas as
current filling limits. The temporary berm consists of an HDPE flap installed over a mound of drainage
stone material. The HDPE flap is carefully welded to the liner below the granular layer. The temporary
berm segregates surface water outside the active filling area from water that has contacted the hazardous
waste. This method of temporary segregation of surface water and leachate allows for progressive
construction of all components of the liner system.
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ECONDARY LINER SYSTEM

Excavation grades for RMU-1 are primarily above the glaciolacustrine clay
unit. Due to the sensitive nature of these soils, disturbance to these soils
will be reduced by not allowing excavation below the Upper Till unit. The
design has attempted to maintain a slight buffer of till soils over the
glaciolacustrine clay.

Drawing No. 4 of the accompanying plans illustrates the limit of excavation
designed for RMU-1. The glaciolacustrine unit has been identified on the
borings as generally level with a slight depression to the north and south.
Past construction has shown the actual surface of the glaciolacustrine to
undulate. Excavation grades for the northern four cells extend the deepest
because the potentiometric surface of the glaciolacustrine silt sand unit is
lower toward the north side and south end of RMU-1 with the mid portion
elevated. All excavation grades are at a 1 percent minimum slope towards the
sump areas in conformance with the EPA Technical Guidance.

After excavation grades are achieved a cutoff trench will be excavated at the
top of the sideslope to the glaciolacustrine clay interface. Clay will be
backfilled and compacted in lifts to achieve 1x1077 cm/sec permeability. The
purpose of the cutoff trench is to reduce groundwater seepage from the upper
till units towards the landfill.

To comply with the new EPA Technical Guidance, a compacted clay liner of a
minimum 3-foot thickness will be constructed after documentation of excavation
grades. The clay will be compacted to achieve a maximum permeability of 1x1077
cm/sec.

Drawing No. 6 of the accompanying plans illustrates the grades of the top of
the clay component of the secondary liner system. As shown on Drawing No. 4,
cell separation berms of compacted clay will be constructed in conjunction
with the 3-foot secondary clay liner and side slope clay liner prior to
placing a flexible membrane liner (FML). Cell separation berms and temporary
cell separation berms will provide flow segregation to individual cells for
the secondary and primary leachate systems. A detail of the cell separation
berm is shown on the accompanying plans, Drawing Nos. 19, 19A, 19B, and 19C.

Immediately above the clay component of the secondary liner system is a 80 mil
HDPE flexible membrane liner (smooth for Cells 1 through 6 and Textured on
both sides for Cells 7 through 14). The composite secondary liner with a
minimum of three feet of compacted clay and 80 mil HDPE synthetic liner
exceeds the EPA Technical Guidance. Placing the HDPE directly on the smooth
rolled surface of the clay liner complies with EPA Technical Guidance.

RIMARY TE

The primary liner system proposed for RMU-1 contains a voluntary compacted
clay layer that is 1.5 feet thick across the base in a 12-inch initial layer
and a 6-inch subsequent layer. EPA Guidelines do not require a composite
primary liner, therefore the design of RMU-1 exceeds the minimum requirements.
The first lift of clay will be placed 12 inches thick to minimize damage to
the secondary system. Experience has shown that clay can be placed 12 inches
thick directly above the secondary leachate collection
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system to densities adequate in the top 12 inches to achisve low permeability.
The clay component of the primary liner system will parallel the secondary
leachate collection system grades to the sump aresas.

Primary and secondary sumps will be approximately 40 feet apart (from

centerline to centerline). Primary and secondary sumps for cells 5, 6, 7, 10,
13 and 14 will be approximately 8.5 feet apart (from centerline to
centerline) . Sump locations are shown on Drawing Nos. 5 through 10 and

detailed on the accompanying set of drawings.

The FML component of the primary liner system is to be 80 mil HDPE (smooth for

Cells 1-6, textured for Cells 7-14). Selection of this material is consistent
with past landfills at Model City and is expected to be compatible with RMU-1
leachate. The 80 mil thickness exceeds the minimum thickness for the FML

component of the primary liner system of 45-mils specified in the EPA
Guidelines, by 78 percent.

SECONDARY LEACHATE COLLECTIQON SYSTEM

The secondary leachate collection system proposed for RMU-1 has been designed
to comply with EPA Guidelines, namely to provide an efficient collection
system for prompt detection of inflow. The secondary leachate collection
system will be the same as the primary with a 24-inch sideslope riser
extending into the sump. Each cell will slope to its respective collection
sump.

Details of the secondary sump are presented on the accompanying plans.
Hydraulic calculations supporting the drainage net/geotextile and granular
layer design are included in Appendix G. Number 2A stone as specified in
Standard Specifications for Construction and Materials, State of New York
Department of Transportation is proposed to be used in the secondary leachate
collection system in addition to geonet and geotextile in Cells 1 through 6
and a geocomposite in Cells 7 through 14. Permeability testing data of the
proposed stone in Cells 1 through 8 will be required to meet a minimum
permeability of 1x10™ cm/s according to EPA guidelines. Permeability testing
data of the proposed stone in Cells 9 through 14 will be required to meet a
minimum permeability of 8x107° cm/s. A perforated leachate collection pipe (8-
inch) will be installed as a main collector in Cells 7/8, 9/10, 11/13 and
12/14. The pipe will provide additional hydraulic capacity to the secondary
leachate collection system.

The secondary leachate collection system on the sideslopes will consist of a
geonet in Cells 1 through 6, and a geocomposite in Cells 7 through 14,
sandwiched between the primary and secondary HDPE liners. This drainage layer
will provide effective transmission of inflow to the base of the cells.

To comply with the EPA Guidelines, a sump is provided within each cell to
accommodate monitoring and pumping of the secondary leachate collection
system. The sump is designed to be depressed about 2.5 feet. An HDPE
sideslope riser pipe will be installed in each sump. This design allcws
access to the secondary leachate collection system without penetrating the
primary liner within the cells. Flow into the riser will occur through 0.5
inch diameter holes drilled into the pipe. The sump is sandwiched between
layers of geonet and geotextile to prevent migration of fines from the primary
clay into the sump. The accompanying set of drawings illustrates the sump
design. The use of a HDPE pipe is compatible with expected site leachate and
waste.
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Hvdraulic Design

Inflow to the secondary leachate collection system can come from several
sources including:

1. Groundwater infiltration.

2. Leaks through the primary liner.

3. Precipitation entering the system prior to installation of the primary
liner.

4. Moisture contained within the soil materials placed to construct the

primary liner system.

The third and fourth sources of moisture identified above will be minimized
by following the construction procedures discussed in Chapter 4 of this
report. Inflow due to groundwater is estimated using the glaciolacustrine
silt/sand (K=3x10" cm/s, Table 1) which is eguivalent to 0.0002 gpd/sf. This
estimate is considered conservative because the 80 mil HDPE liner is ignored
in the calculations and the glaciolacustrine permeability is the highest of
the soil units.

Inflow from the primary leachate collection system is computed as if the final
cover synthetic liner and the primary liner have both failed completely during
the post-closure period. Therefore, the inflow rate to the secondary leachate
system 1is equal to the inflow rate through the top of the landfill.
Infiltration during operations (operations was taken as active conditions with
10 feet of waste over a cell) has been estimated using the EPA HELP model with
a 25-year, 24 hour, SCS Type II storm added to the weather data input. The
Peak daily infiltration rate through 10 feet of waste corresponding to this
rainfall event is 0.1991 in. or 01.2 gal/sf, as calculated with the EPA’s HELP
model. The base was designed to handle a leachate inflow of 2.5x10 cfs/ft of
width while inflow due to rainfall infiltration is 5.8x107® cfs/ft of width.
The final cap over the 1landfill will significantly reduce potential
infiltration during the closure period. Therefore, the secondary system is
designed to handle a total failure of the primary system during operations as
well as into the closure period. If a total failure of the liner occurs, peak
maximum flow of approximately 7,200 to 14,400 gpd could be delivered to the
sump depending on which cell is considered. This is about 5 to 10 gallons per
minute which is well within the pumping capacities of the design.

PRIMARY LEACHATE COLLECTION SYSTEM

The primary leachate collection system proposed for RMU-1 is similar to the
primary leachate collection system designed and constructed for previous
double lined landfills at the site. The use of sideslope risers and multiple
layers of geonet (Cells 1 through 6) or geocomposite/perforated pipes (Cells
7 through 14) for collection and transmission of leachate are utilized in this
design.
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The primary leachate collection system will drain to individual cell sumps.
The sumps will be constructed with dual access provided by a 24-inch diameter
HDPE vertical riser pipe and a 24-inch diameter HDPE sideslope riser pipe. The
leachate pumping system, including controls, electrical cables and discharge
pipe, will be installed inside the sideslope risers. Vertical risers provide
contingency access to the sumps. The vertical risers are protected by concrete
manhole sections as filling progresses during operations.

The primary leachate collection system will be constructed directly over the
80 mil HDPE primary liner component. The primary leachate system is a
combination of drainage net/geotextile (Cells 1 through &) or geocomposite/
perforated pipe (Cells 7 through 14) and a granular layer which provides
capacity to carry inflow to the sumps.

The drainage net/geotextile (Cells 1 through 6) or geocomposite/perforated
pipe (Cells 7 through 14), and granular layer components have been designed
to outlet the estimated infiltration with sufficient capacity to minimize
leachate head buildup. Hydraulic computations for the drainage net/geotextile
system for Cells 1 through 6 are included in Appendix G. Geocomposite
transmissivity and pipe design calculations for Cells 7 through 14 are
included in Appendix G. As the calculations show, one layer of drainage net
or geocomposite in conjunction with the gravel layer and perforated pipe for
geocomposite only is capable of carrying the peak daily infiltration through
the waste. Appendix G contains hydraulic calculations pertaining to the
performance of this layer in combination with drainage net/geotextile
components.

X D N

A geotextile is utilized to overlay the drainage net and granular layer in
both primary and secondary leachate collection systems. It is intended to
prevent fines from the waste or the clay liner from migrating into the
drainage nets or granular layer and thereby reducing the hydraulic capacity.
Trevira 1145 (or egual) was selected as the geotextile over the net because
of 1its operating history in previous landfills at Model Cityv and the
calculations presented in Appendix F. It is expected that the geotextiles over
the primary geonet on the sideslopes and over the granular layer on the base
will be exposed to the environment for a longer period of time than either of
the geotextile over the gecnets on the base secondary or primary leachate
collection systems. Heavier geotextiles such as Trevira 1145 (or equal) have
higher initial strength characteristics which would result in greater
survivability as compared to lighter geotextiles at the same exposure.

E N YSTEM N

The leachate pumping facilities consist of the primary leachate pumping system
and the secondary leachate pumping system. Pumps will be installed in the
sideslope risers in a manner similar to past designs.

The primary leachate system pumps will discharge to a force main at the
perimeter of RMU-1. The force main consists of two lines, a west and an east
transfer line. The west transfer line conveys leachate from six cells to the
lift station at the midpoint along the western berm of the landfill. The east
transfer line conveys leachate from eight cells to the same lift station. Both
force mains are double encased HDPE pipe with gravity drainage to the
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lift station. A leak detection monitor for the carrier pipe will be installed at each vault location, junction
manholes and at the lift station.

The secondary leachate system pumps will discharge to a forcemain dedicated to only the secondary
system. It will parallel the primary leachate forcemain and pass through the vaults in the same manner as
the primary forcemain. The secondary forcemain will be HDPE pipe and be installed within an HDPE
containment pipe. The secondary containment pipe will be monitored for leakage in the secondary riser
vaults and at the lift station. The pipe will be sealed in the containment pipe through the primary vault to
reduce the risk of cross-contamination.

The lift station is a concrete structure encasing a 3,000-gallon steel tank. The concrete structure is
designed as secondary containment in case of a failure of the steel tank. A containment area of 18 by 15
by 3.75 feet resulting in a volume of 5,780 gallons is available from floor elevation to door opening. A
submersible pump is designed to empty the tank and discharge to the Model City leachate treatment
facilities. Emergency shutoff valves, leak detection and an alarm system will be incorporated into tank
operation. The lift station will be heated and insulated to prevent freezing of the leachate.

The secondary sumps will have an automated pump installed within them at the time of construction.
Power will be provided at the equipment control panel and wired to the vault and pump. Controls will be
installed which will allow automatic pumping to the forcemain or hand operation of the pump. Under
hand operation the secondary sumps can be pumped into a tanker truck as a backup to the forcemain. The
operator will record the tank level before pumping, pump the sump until the control system shuts it off,
and record the final tank level. The difference in tank levels will be converted to gallons and recorded on
the RMU-1 operating records.

FINAL COVER

The final cover will consist of one of two systems. The first final cover system consists of (from top to
bottom) 36 inches of vegetative support cover soil, a geotextile or geocomposite drainage layer, a 40 mil
textured HDPE liner, and 24 inches of compacted clay with a maximum permeability of 1x107 cm/sec.
The stability of the final cover system was checked using the sliding work method. This method
evaluates the required minimum liner interfacial friction by resolution of static equilibrium forces. For a
slope of 3H:1V, a friction angle of at least 25 degrees will be required to provide a factor of safety greater
than 1.5 under static conditions. Slope stability calculations for the first type of final cover system are
included in Appendix D-8.

The second final cover system consists of (from top to bottom) 24 inches of vegetative support cover soil,
a geocomposite drainage layer, a 40 mil textured HDPE geomembrane, a GCL layer, and 6 inches of
general fill. Appendix D-8a contains slope stability calculations for the GCL final cover system. In order
to provide a minimum factor of safety of 1.5 under short-term static conditions, a minimum peak friction
angle of 26.0 degrees is required. In order to achieve a minimum factor of safety of 1.0 under short-term
static conditions, a minimum residual friction angle of 17.8 degrees is required. In order to limit
permanent seismic deformation to 12 inches for the design earthquake, 2 minimum residual friction angle
of 22.4 degrees is required under rapid shearing (as opposed to the residual friction angle for static
conditions, which is based on slower shearing rates). It is anticipated that, based on cover soil thickness
and potential equipment loading, the GCL will be subjected to a normal load ranging from approximately
300 psf (with no equipment loading) to 1000 psf (with equipment loading). Therefore, the GCL
specification requires that shear strength testing be performed at 200, 400, and 1000 psf to establish
anticipated shear strength within the 0 to 1000 psf range.

Direct shear testing will be performed on the entire cross section for the GCL final cover system to
identify the critical interface and verify that the shear strength along that interface meets or exceeds the
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minimum required values presented above. Because the GCL final cover design is based on a seismic
event having a magnitude of M5.6, seismic events of equal or lesser magnitudes would likely not
compromise the GCL final cover system. If a seismic event having a magnitude of greater than M5.6
occurs, a field inspection of the GCL final cover system will be performed to identify and evaluate any
damage to the cover system. Evidence of damage to cover system will likely consist of fissures or surface
sloughing. Although the exact approach used to repair damage to the cover system will depend on the
nature and extent of the damage, repairs could range from simply replacing soil and revegetating the area
to systematically deconstructing the final cover system across an area exhibiting damage. In the latter
case, the cover soil would be removed and stockpiled nearby and the underlying geosynthetics cut and
removed to inspect the various layers. The cover system would then be reconstructed in compliance with
the RMU-1 Technical Specifications and provisions of the RMU-1 Quality Assurance Manual.

Appendix K presents a comparison of the hydraulic performance of the GCL in the second final cover
system to the compacted clay layer in the first type of final cover system. A maximum allowable steady-
state flux of 4.2x10” cfs/ft? was calculated for the GCL in order to be hydraulically equivalent to 2 feet of
compacted clay. Under the hydraulic gradient specified in Appendix K, this steady-state flux is
equivalent to a hydraulic conductivity of 1.2x10” cm/s. The final cover GCL specification requires
laboratory testing of the GCL material to demonstrate that the actual steady-state flux through the
material is less than or equal to the maximum allowable value.

The lateral drainage layers in both types of final cover systems were evaluated to demonstrate the
capacity of the designs to manage the peak daily infiltration rate as predicted using the Hydrologic
Performance of Landfill Performance (HELP) model. For these analyses, the HELP model climatic data
was modified to include the 25-year, 24-hour design storm. The first calculation sheet in Appendix G
contains hydraulic calculations that are applicable to final cover areas with compacted clay (i.e., the first
type of final cover system). Appendix G-3 also contains hydraulic calculations that are applicable to final
cover areas with GCL (i.e., the second type of final cover system). Appendix G-3 demonstrates that the
collection pipe design that was originally developed for use in compacted clay final cover areas is also
adequate for use in GCL final cover areas.

In addition to the stability and hydraulic considerations described above, the GCL design is technically
equivalent, or exceeds, the compacted clay system in other areas. The report entitled Technical
Equivalency Report for Proposed Landfill Final Cover Modification prepared by Emcon, dated June
2000, compares the performance and installation considerations for both the compacted clay and GCL
final cover system. As stated in the Emcon report, the swelling and self-healing characteristics of the
GCL enables it to withstand the effects of freeze/thaw and wet/dry cycling of landfill cover systems,
unlike a compacted clay layer. Although GCL offers equivalent or better performance than the
compacted clay layer in the first type of final cover system and is simpler to install, special consideration
must be given to the installation of the GCL in order to maximize long-term performance. Consequently,
several provisions, such as proof-rolling the subgrade beneath the final cover GCL and protecting the
GCL from hydration prior to installation, have been incorporated into the RMU-1 Technical
Specifications and Quality Assurance Manual to facilitate the successful installation and performance of
the final cover GCL. ‘

Waste settlement was calculated using the method explained in Yen and Scanlon’s paper, “Sanitary
Landfill Settlement Rates,” Journal of the Geotechnical Engineering Division, ASCE, May 1975. Worst
case assumptions show a maximum settlement of 5.6 feet during the life of the landfill. This should not
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affect the integrity of the final cover geomembrane, because it is expected to be predominantly even over
the entire surface due to waste filling procedures. There is potential for differential settlement and the
geomembrane has been designed to accommodate the minor movement. Result of waste settlement
analysis is presented in Appendix D-2. Recognize this analysis assumes highly compressible municipal
waste materials and as such calculated settlements will likely exceed actual settlements experience by
RMU-1.

SURFACE WATER

To provide long-term protection against possible erosion of the cover slope, 15-foot wide benches, with
surface water diversion ditches spaced at approximately 90-foot intervals collect a majority of the runoff
surface water which is directed to the south and discharged through down flume piping to the east
retention basin. Only surface water from below the first bench on the northern half of the unit and the
northeast corner, above the first bench, will be directed to the north retention basin. Surface water
calculations utilizing a 25-year 24-hour storm event are presented in Appendix I. Drawing No. 12 of the
accompanying drawings shows the alignment of the surface water drainage system. The seeded topsoil
slope will be maintained to prevent erosion. Sideslope diversion ditches will be constructed to minimize
slope erosion. Appendix | contains erosion calculations for the final cover conditions.

Surface water during construction and operation of RMU-1 will be handled within the landfill cell. At
completion of the final cover, some of the surface water will be allowed to drain to the north exiting
retention basin, then off the site naturally. The majority of the surface water will drain to the east,
through the new retention basin and then off-site in a channel. Jute mesh or other biodegradable mesh
will be used to enhance the establishment of vegetation as soon as possible within the drainage channels.
The channels may require sodding to reduce erosion rates if vegetation is not readily established.

ROADS

RMU-1 will be accessed via Balmer Road to the site’s access roads. The truck entrance is located along
Balmer Road at the northern section of the site where Balmer intersects the site’s Marshall Street.
Marshall Street provides access to perimeter access roads immediately adjacent to RMU-1. The road
entering RMU-1 has been designed to enter over the perimeter berm at the cell separation berms and into
the cells. The proposed filling sequence and waste types do not require a cell separation berm to be
extended during operations (as in the past landfills). If CWM chooses to construct road support berms,
the gravel removed during this construction within the landfill limits will remain in the landfill and be
used as temporary road subgrade across the lift of waste.

During later stages of waste filling, the increasing elevations of the waste mass will prevent the use of
traditional haul roads, which typically have encroached into the permitted waste envelop. Thus, a new
landfill plateau access road (planned for construction in late 2012) will be constructed on top of existing
final cover areas so that the landfill final buildout may proceed without further restrictions imposed by
vehicle access needs. The new single-lane width gravel road will be constructed from the perimeter berm
diagonally up the northern face of the landfill and onto the plateau. Other than topsoil removal within the
road footprint, no other modifications should be needed to the existing final cover to accommodate the
road. The majority of the road will be constructed of general fill and will be surfaced with an 18-inch-
thick layer of crusher run, which will be underlain with a woven geotextile. A guiderail will be included
along the outside edge. Once constructed, the landfill plateau access road will remain in place as a
permanent feature. The accompanying drawings illustrate the planned access into RMU-1.
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CHAPTER 4

LANDFILL CONSTRUCTION

GENERAL

RMU-1 will be constructed using clays, synthetic liners, drainage nets,
geotextiles, and granular material. Each of the individual components of the
design require individualized control during construction. This section of
the report presents the special concerns for each component.

The clay and synthetic liners will be installed in accordance with the latest
edition of the Chemical Waste Management, Inc., Quality Assurance (QA) Manual
and Specifications. Material specifications for these and other materials are
included in the technical specifications associated with RMU-1.

SITE PREPARATION

Site preparation for RMU-1 includes clearing existing vegetation and stripping
topsoil. Existing utilities impacted during construction of RMU-1 will be
relocated.

Perimeter drainage ditches will be constructed as a site preparation activity
to allow control of surface water run-on and run-off throughout the
construction period. Drainage culverts will be installed as shown in the
accompanying drawings. Initial access roads around RMU-1 will be constructed
during site preparation to prevent disruption of filling activities. In
addition, the curved portion of the abandoned railroad will be removed.
Testing of this area will be performed in accordance with Section 2100 of the
technical specifications.

EXCAVATION

Based on a review of historical records, due to the location and configuration
of the former TNT process areas, no TNT pipelines are expected to be found
during construction of RMU-1. However, if wunidentified pipelines are
encountered during construction, the lines will be sampled, removed, and
disposed of in accordance with results of the testing.

Excavation will proceed to the grades indicated on the accompanying drawing.
Excavation will progress in a manner to allow control of surface water thus
controlling erosion. Excavated soil types will be segregated. Suitable clay
will be stockpiled as close as possible to the excavation area to reduce
construction time. Care will be taken during excavation to segregate soils
that may be unsuitable for compacted clay liner construction. This will be
done by visual inspection and physical testing as needed in accordance with
the Construction Quality Assurance (CQA) Plan. Laboratory testing will
include grain size distribution, Atterberg Limits, and modified proctor tests.
As noted in the soils section of this report, the Upper Clay Till has
properties similar to clay liner requirements and will be stockpiled
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Hydrostatic uplift concerns will require that the sump excavations be checked
before full excavation. One week prior to sump excavation, pilezometric
measurements will be performed in the wells nearest to the proposed cell
under construction. Rust will review this information and evaluate potential
uplift during sump subbase excavation. The new piezometric surface
information will be utilized to determine the factor of safety againsc
potential heave. If the analysis indicates a factor of safety less 1.01,
then the sump(s) excavation grade will be raised to allow for a minimum
factor of safety 1.01. 1In addition, after determination of a satisfactory
uplift condition, test pit(s) will be excavated at the sump to the proposed
subbase. Test pit excavation will be performed in the present of Rust design
engineer. The test pit excavations will be performed by a small backhoe.
The excavated dimensions of the test pit will not exceed 4 feet by 4 feet in
plan. During test pit excavation, the certifying engineer will log the soils
and note any potential groundwater hydrostatic conditions including cracking
of subbase so0ils and groundwater seepage. If the observations sugges:t
hydrostatic problems (i.e., by either tension cracking of the soils or
excessive groundwater seepage), recompacted clay will be replaced in the test
pits. The sump subbase grade will be raised to level where hydrostatic
pressures are retained. If the test pit(s) show no influence by hydrostatic
pressure, further excavation will be performed for the entire sump undercu:
dimensions. A nominal 3 feet of recompacted clay ({(i.e., secondary clay
liner) will be placed within 24 hours. Compaction criteria of secondary clay
liner is presented in the CQA plan. Due to potential irregularities of the
till, the bottom elevation will be verified before full excavation of th

sump.

Upon attaining excavation grades, the surface shall be inspected by the CCA
Engineer. Any weak glaciolacustrine clay incapable of supporting heavy
equipment or any other undesirable material will be overexcavated, removeg,
and replaced with compacted clay. If any such visibly unsuitable areas are
encountered, the recompacted surface of the excavation shall ke proof-rolled
to identify areas of insufficient consolidation to reduce the potential for
differential base settlement.

The perimeter berm is to be constructed of suitable materials from either
RMU-1 or other sources. The area upon which the berm is to be constructed
shall be scarified and free of any rocks, debris, or topsoil that would
interfere with the compaction effort. The perimeter rerm 1is to Ee
constructed by placing and compacting successive lifts of fill compacted to
a nominal 90 percent of Modified Proctor Density. Glaciolacuscrine clay will
not be used as fill for the perimeter berm. The perimeter berm is not
considered a portion of the RMU-1 liner system and as such structural £ill
may be utilized for its construction. For this application, low permeability
characteristics after compaction are not required. Structural £ill could
include soil materials which are granular in nature; as such, an 18-inch 1if:
for the first 1lift and 12-inch lifts thereafter compacted by vibratory
rollers would provide acceptable compaction levels. If the selected berm
soils are clayey in nature then 1-foot lifts compacted by a sheepsfoot roller
will be emploved.
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When compacted clay is to be installed directly above a synthetic material
(such as the initial lifts comprising the soil component of the primary liner
system) compaction will be provided by equipment selected to minimize the risk
of damaging the underlying geosynthetics. In such cases, the initial 1ift of
clay will be permitted to be up to 12 inches thick to minimize the potential
for damage. These initial lifts will be controlled for density and moisture
consistent with the construction of the so0il liners and embankment. No
confirmatory testing for permeability will be conducted for the initial lift
to avoid the possibility of damaging the underlying geosynthetics. As a
result, which respect to the soil component of the primary liner system, the
design provides a nominal 1.5-foot thick liner with the upper 1 foot of soil
yielding a 1.0x10”7 cm/sec maximum permeability.

GEOSYNTHETIC CLAY LINER

The design of RMU-1 Cells 5 through 14 includes the installation of a
geosynthetic clay liner (GCL) in the primary liner between the 18 inch thick
compacted clay layer and the 80 mil HDPE geomembrane in the sump area only.

Construction and documentation will be in accordance with the CWM
specifications entitled “Quality Assurance Manual for the Installation of
Lining Systems CWM Model City Facility” revision dated November 22, 1995
Section 13.0. .

IEMPORARY BERM INSTALLATION

The temporary Intercell berms installed between Cells 7 and 8, § and 10, 12
and 14, and 11 and 13(if cells are constructed at different times) have been
designed to separate the cell’s primary and secondary leachate collection
systems and be removed at the appropriate phasing period. As depicted on
Drawing Nos. 19B and 19C the berm will be constructed as follows:

1. The lower 80 mil HDPE flap will be extrusion welded to the primary 80 mil
geomembrane.

2. The upper 80 mil HDPE flap will be extrusion welded to the secondary 80
mil geomembrane.

3. The lower and upper 80 mil flaps will be extrusion welded together at
their termination.

4. At the perimeter berm and at the adjacent intercell berm the lower and
upper 80 mil flaps will be extended into the perimeter berm anchor trench
or over the intercell berm and anchored with 1' minimum operations layer
stone.

5. The following is the construction sequencing for the future cell tie-in.

a. Remove the protective stone and geotextile, at minimum, from the lower
“secondary” portion of the berm.

b. Complete the entire secondary clay liner and secondary geomembrane of
the new cell and tie into the secondary clay and geomembrane lining
system of the cell transition area.

c¢. Remove the rest of protective stone and geotextile and remove the
upper flap in its entirety. Extrusion weld from upper flap to
secondary geomembrane remains intact.
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d. Place the entire primary clay liner and geomembrane of the future cell
and tie into the primary clay liner and geomembrane of the cell
transition area.

e. Monitor secondary volumes for a period of two (2) weeks. The secondary
leachate flow volumes must be below the Cell 6 response rate for Cell
6 and the combined Cell 7/8 response rate for Cell 7; combined Cell
9/10 response rate for Cell 10; combined Cell 11/13 response rate for
Cell 13, and combined Cell 12/14 response rate for Cell 14 for two (2)
consecutive weeks, prior to the removal of the lower flap.

f. Upon NYSDEC acceptance of the secondary monitoring data and the
certifying engineer’s interim certification through primary
geomembrane, remove the entire lower flap. Extrusion weld from lower
flap to primary geomembrane remains intact.

g. Complete the placement of the primary drainage stone, separator
geotextile and operation stone in the new cell and the cell transition
area.

6. All geomembrane deployment welding and testing will be performed in
accordance with the permit specifications and the QA/QC manual in
Attachment M and N of the permit.

7. Only low ground pressure equipment shall be used to construct this cell
berm.
8. Sacrificial geotextile above and below the geomembrane(s) shall be

Trevira 1155 or approved alternate.
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GEOMEMBRANE INSTALLATION

The 80-mil HDPE component of both the secondary liner system and primary liner
system will be installed in conformance with the RMU-1 Technical
Specifications and the site-specific CQA manual. The primary and secondary 80
mil HDPE liners will be smooth in Cells 1 through 6 and Textured in Cells 7
through 14. Specific detail with regard to the fabrication procedures and
factory quality control assurance will be submitted to the NYSDEC with the
certification report.

PRIMARY LEACHATE COLLECTIQON SYSTEM

Major components of the primary leachate collection system can be categorized
into the following construction activities:

1. Installation of drainage net for Cells 1 through 6 and geocomposite for
Cells 7 through 14.

2. Installation of granular layer.

3. Installation of perforated pipe for leachate collection in Cells 7/8,
9/10, 11/13 and 12/14.

4. Installation of geotextiles.
5. Construction of sumps and leachate withdrawal components.
6. Installation of leachate pumps.

Each of the above items are detailed in the following subsections.

Installation of Drainage Net or Geocomposite

Drainage nets or a geocomposite will be installed directly over the 80 mil
HDPE liners and anchored in the trenches as shown on the drawings. Aall layers
will be unrolled in the same direction to provide proper thickness (webbing
can interlock if crossed). All sheets will be secured in-place by standard
net ties to prevent movement during placement of overlying soil layers.
Geotextile will be sewn at connecting seams. The drainage net will be covered
as soon as practical by the specific geotextile to prevent fine airborne soil
particles from entering.

Installation of Granular Laver and Perforated Pipe (if required)

The granular layer will be spread directly on the geotextile/net or
geocomposite and HDPE liner components. A perforated leachate collection pipe
will be installed in Cells 7/8, 9/10, 11/13 and 12/14 with the geocomposite
to enhance the hydraulic performance of the system. The granular layer will
be placed by spreading a 1-foot layer ahead of selected equipment to minimize
the potential for damaging the underlying
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geosynthetics. Excessive turning and maneuvering of the equipment will not be
allowed. No compaction other than that provided by the spreading equipment
will be required on this layer.

I tion of Geot Component

Geotextiles will be installed in accordance with the technical specifications
and the site-specific CQA manual. Quality control during placement will
provide proper coverage and comnection of sheets.

Const tion o a achate W awva nt

Primary sumps proposed for RMU-1 are consistent with past systems. Dual
access is provided by HDPE sideslope risers and a 24-inch diameter HDPE
vertical riser in each cell. Sideslope risers will be butt fused and anchored
at the top of the slope as shown on the drawings. The sideslope riser will
enclose the pumping system and a 2-inch discharge line. Typically, the sump
will be excavated, the HDPE liner installed, the vertical riser sump assembly
placed, and the sideslope riser installed prior to any backfilling of the
sump. An initial 10-foot vertical section will be installed on the vertical
sump assembly to provide a start for operatioms.

Installation of lLeachate Pumps

Pumps will be installed in the primary leachate collection sumps via HDPE
sideslope risers. The pumps will be modified to operate in the horizontal
position and be installed in the cells by sliding them down sideslope risers
into the primary leachate collection sump. Electrical and control wiring will
be connected to an adjacent control panel located near the cell manholes.
This will allow the primary pumps to operate in an automatic demand mode.

SECONDARY LEACHATE COLLECTION SYSTEM

The components and installation of the secondary leachate collection system
will be similar to the primary collection system installation. The same level
of control and documentation will be used on each system.

The secondary leachate collection sumps will have submersible pumps. As with
the primary pumps, some modifications will be made to allow horizontal
operation. Discharge will be through a flexible hose to the secondary
forcemain. At completion of construction, the pumps will be wired into the
controller system. A level controller similar to the primary system will be
installed. This controller will be capable of indicating liquid level in the
sump. When a pumpable quantity exists, the contractor will allow the
secondary pump to run. The liquid will be discharged to the forcemain after
being metered. The forcemain outlets to the off-station tank.

P ON BERMS

Cell separation berms over the geosynthetic layer will be constructed of
satisfactory on-site materials compacted by normal construction vehicle
traffic. They will be constructed in 1l-foot loose lifts and graded to the
dimensions shown on the plans.
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FINAL COVER

The accompanying set of plans show top of vegetated cover grades of the landfill. These grades are the
surface of the vegetative cover soil. There will be two types of final cover systems. One final cover
system will consist of (from top to bottom) 3 feet of vegetative cover soil, a geocomposite (geonet with
geotextile heat bonded to both sides) or a highly transmissive geotextile drainage layer, a 40 mil textured
HDPE FML, and 2 feet of compacted clay. The compacted clay will be constructed in lifts and
compacted to achieve permeabilities of 1x10”” cm/sec or less. The 40 mil textured HDPE will be installed
in accordance with the latest edition of CWM’s Quality Assurance Plan. The vegetative cover layer will
be composed of 2.5 feet of general fill and 6 inches of topsoil and will be placed over the drainage layer
and graded to final elevations. » ‘

The other final cover system will consist of (from top to bottom) two feet of vegetative cover soil, a
geocomposite (geonet with geotextile heat bonded to both sides) drainage layer, a 40 mil textured HDPE
FML, a geosynthetic clay liner (GCL), and six inches of general fill. The GCL and 40 mil textured HDPE
FML will be installed in accordance with the most current edition of CWM'’s Quality Assurance Plan.
The vegetative cover soil layer will be composed of 1.5 feet of general fill and 6 inches of topsoil and will
be placed over the drainage layer and graded to final elevations.

At closure, the landfill will be vegetated using a grass seed mixture. Soil testing may be performed to
determine fertilizer and lime requirements. Mulching ‘may be performed to reduce erosion potential
during vegetative cover establishment. Periodic inspection will be performed to reseed and repair erosion
areas. Critical sections of drainage ditches will be rip-rapped and underlain with geosynthetics to
minimize erosion as detailed in the accompanying drawings. -

GAS VENTING

The vertical leachate risers will provide outlets for the anticipated minimal flow of accumulated gases
from the landfill. CWM has an ongoing air quality monitoring program used in monitoring SLF-11
which has demonstrated minimal concerns for gas generation in the disposal of similar waste types.
Because biological activity is expected to be limited, gas generation is expected to be minimal.
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CHAPTER 5

OPERATION

WASTE RECEIPT AND HANDLING

Procedures for receipt and handling of waste receipts are described in the Waste Analysis Plan (WAP),
Section C of the Part 373 permit application. Waste may be directed to the landfill without pretreatment
or some waste may be pretreated prior to landfill and placed in the appropriate cell as assigned on the
individual treatment/disposal decisions (Section C-2d, Pre-acceptance Procedures). The disposal
decisions are prepared and approved in accordance with the WAP.

The rate of vertical waste placement in any given location within RMU-1 will be no greater than 23 feet
per month, while not exceeding 100 feet annually. These operational limits control landfill loading and
allow the necessary shear strengths to develop in the Glaciolacustrine clay layer beneath the landfill.

WASTE VOLUME AND SITE LIFE

Total airspace available in RMU-1 is approximately 3,601,900 cubic yards between the top of the
operations layer to the final waste grades. From this total airspace, volume for separation berms, daily
cover and access roads will be deleted, leaving a waste capacity of about 3,482,400 cubic yards.
Estimated site life is approximately 10.4 years for an estimate 500,000 tons per year gate receipts and 1.5
tons per cubic yard in place waste density. :

EQUIPMENT

Equipment to be utilized for RMU-1 include forklifts with drum handling equipment, bulldozers, cranes,
front-end loaders, water trucks, other trucks, compaction equipment, and backhoes. Aged equipment will
be replaced as necessary.

COVER MATERIAL

Daily cover will be placed on waste at the end of each working day. Any soil used for this must have a
minimum permeability of 1.0x10* cm/sec. A geosynthetic cover material and other types of approved
cover materials may be used to satisfy daily cover requirements. Also, bulk waste that has been
demonstrated to meet the permit requirements may be used for daily cover upon approval of NYSDEC.

At closure the landfill will be vegetated using a grass seed mixture. Soil testing may be performed to
determine fertilizer and lime requirements. Mulching may be performed to reduce erosion potential
during vegetative cover establishment. Periodic inspection will be performed to reseed and repair erosion
areas. Critical sections of the drainage ditches will be rip-rapped and underlain with geosynthetics to
minimize erosion as detailed in the accompanying Drawings.
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MISCELLANEQOUS OPERATIONS CONSIDERATIONS

Lictering, vectors, and scavengers are not a problem because of the nature of
the waste and the site security enforced by CWM. Soil over the FML on
sideslopes is provided solely for physical protection of the double liner
system and is not required to meet maximum permeability specifications.
Therefore, procedures to prevent desiccation cracking are not required.
However, this layer will receive periodic inspection and maintenance to repair
erosion and provide that adequate thickness remains in place to protect the
liner.

SAFETY AND FIRE CONTROL

RMU-1 373 permit application contains a detailed description of the safety and
fire control procedures. Further detail regarding this aspect of the
landfill’s operation can be obtained from the Health and Safety Manual and the
Standard Divisional Practice Manual.

LEACHATE COLLECTION SYSTEM

Leachate and liquids from the secondary systems will be extracted through
sideslope risers, therefore filling operations will not be interrupted to pump
leachate. This extension is shown on Drawing No, 20. The vertical concrete
casing will be extended as the HDPE sections are needed.

Typically, when the waste height adjacent to the riser is near the riser top,
the next segment of riser will be placed. Between construction segments, the
HDPE pipe will be flanged except for pumping. This will limit the potential
for debris in the riser.

Pumps and control systems will be inspected and maintained in accordance with
site procedures and manufacturer's recommendations. Discharge 1lines are
equipped with access points to allow flushing as needed.

The perimeter leachate force main header system for RMU-1 is an extension of
the site’s leachate handling system. Several access points for cleaning have
been added for operational concerns. If operations indicate a buildup of
solids in the header system, it can be flushed.

GROUND AND SURFACE WATER MONITORING

CWM Chemical Services, Inc., at the Model City Facility has ongoing programs
for monitoring air and surface water quality at the site. Details of these
monitoring programs are presented in revisions to Attachments I and K of the
facility 6 NYCRR Part 373 Permit. Copies of these plans are on file with
NYSDEC and are available at the Model City Facility. ' In addition, Golder
Associates has prepared a new groundwater monitoring plan, for the RMU-1 area
which is included in the Part 373 permit modification application. Future
monitoring of RMU-1 will be in accordance with NYSDEC approvals.
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RUNOFF CONTROL

Containment of surface water runoff within the embankments of RMU-1 can be
accomplished for a 25-year, 24-hour storm by operating RMU-1 in accordance
with NYSDEC approvals and methods stated in this report.

RP/CWMNYORK/AA7
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APPENDIX A

BORING LOGS
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General Note:

1.

Residuals Management Unit No. 1, RMU-1 has replaced the proposed SLF-13
designation that was referred to during field investigation. All informa-
tion contained in this appendix is applicable to the RMU-1 site location
even if a SLF-13 reference is stated.

All work was performed for CwM Chemical Services, Inc. Other references
should be considered outdated as a facility or Owner name.
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MEMORANDUM
DATE: November 6, 1989
TO: Files

CcC: Mike Ruetten
Tony Pawloski

FROM: John Starke

SUBJECT: Subsurface Investigation
Model City Landfill - RMU-1 Project
Donohue Project No. 17365.020

During the week of October 30, 1989, five soil borings were performed at the
CWM - Model City facility, located near the south and eastern perimeter of
FAC. Pond No. 9. The borings were drilled by Empire Soil Testing. The
purpose of the investigation was to further define the geologic units beneath
the proposed RMU-1 facility and to obtain soil samples for laboratory testing.

With the exception of B4-89, the borings were extended through the surficial
glacial till and terminated in the wunderlying glaciolacustrine clay unit.
Boring B4-89 was extended through the subsoil units, including the
glaciolacustrine clays until auger refusal, indicating possible bedrock.

Generally, the borings indicate the site is mantled by B8 to l1.5 feet of
glacial till soils primarily consisting of brown lean clays having varying
amounts of sand and gravel. Underlying the glacial till is the
glaciolacustrine wunit primarily consisting of gray lean clays having
occasional sand and silt seams. At Boring B4-89 the glaciolacustrine unit was
Observed to be approximately 29 feet thick. Brown sands and sandy silts/silty
sands were present below the glaciolacustrine clays at B4-89 which extended to
the maximum depth investigated, approximately 41 feet.

Groundwater was encountered only in B4-89, approximately 11 feet below the
ground surface after drilling.

The subsoil conditions observed in these borings generally correlated well
with the "B" series borings performed by Golder Associates presented in their
"Hydrogeologic_ Characterizaticn Update Report" for Model City, dated
February 1988. Some localized anomalies of the top of glaciolacustrine clay
contours is present, however, the overall stratigraphic trends are consistent

with Golder's presentation.

Soil samples were recovered from each boring by standard penetration test
methods and shelby tubes. Testing of these samples will include: tri-axial



strength testing for both drained and- undrained conditions, unconfined com-
pressive strength, direct shear testing, consolidation, Atterberg limits,
natural moisture content and dry unit weight determinations, and particle size

analysis.

Upon completion of drilling and water level measurements, each boring was
grouted to the surface with a bentonite slurry. Approximately 1.5 to
2.0 pounds of granular bentonite per gallon of water was used in the slurry
mix. Boring locations were staked for survey after completion of drilling.
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I. INTRODUCTION

The following report presents the results of our firm's subsurface
investigation performed on October 31 through November 2, 1989 at
the site of the proposed landfill (RMU-1) at the Chem-Waste Ser-
vices Facility, Balmer Road in Model City, New York.

The test boring program was requested and authorized by Mr.
Anthony Pawloski, P.E. of Donohue and Associates Inc., 4738 North
40th Street, P.0O. Box 1067, Sheboygan, Wisconsin 53082. Test
boreholes were located in the field by the client at locations as
indicated on the Test Boring Location Plan which is attached as
part of this report. Borehole coordinates and elevations were
provided by Donohue and Associates. The site is presently the
land surrounding Facultative Pond #9 at the Chem-Waste Facility.

II. METHOD OF INVESTIGATION

Standard drilling techniques were employed to advance the hollow
stem augers through the overburden soils. Representative soil
samples were obtained by driving a two (2) inch outside diameter
split spoon sampler into the undisturbed soils beneath the augers,
using a 140 pound drive hammer falling 30 inches. Data regarding
compactness and consistency of the overburden soils are related to

the penetration resistance of the standard split spoon, in accor-
dance with the "Standard Penetration Test"™ (ASTM D-1586).

Three-inch (3") undisturbed samples (Shelby Tubes) were also ob-
tained from various depths in each of the five (5) test boreholes.

All recovered samples were classified in the field by our drill
foreman, and transported to our Hamburg, New York office where vi-
sual classification was performed by a geologist. Included with
this report is our "General Information and Key to Subsurface
Logs" as a supplement to explain the terms, symbols, and defini-
tions which are utilized in our visual classification.

III. SUBSURFACE CONDITIONS

The general subsurface conditions at the site consist of
occasional fills underlain by clayey silts, soft to hard silty
clays and f-c sands. Depths at completion ranged from 17.0 feet

to 41.1 feet below grade.
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Free standing water was encountered at 11.8 feet below grade in
boring B-4-89 and at 14.5 feet below grade in boring B-6-89 at the
completion of drilling. No free standing water was encountered in
borings B-3-89, B-5-89 or B-7-89 at the time of completion.

The stratification lines shown on the boring logs are approximate,
where in-situ the changes between strata may be more gradual. The
subsurface information represented by the attached logs indicates
conditions present only at the time and location of the investiga-
tion. Variations may be encountered in subsurface conditions that
are not evident due to the location or depth of test boreholes.

A laboratory testing program consisting of grain size analysis,
atterberg limits, natural moisture content, unit weight,
unconfined compressive strength, consolidation permeability, di-
rect shear and maximum density is currently in progress on the re-
covered samples. This testing program was set up under the direc-
tion of Donohue and Associates, Inc. The results will be made
available as soon as the testing has been completed.

The following pages contain data recorded in the field by the
drill foreman. This data, along with the recovered samples and
their visual classification, constitutes the subsurface investiga-

tion report.

All recovered samples will be retained for a maximum of sixty (60)
days, at which time the samples will be destroyed unless otherwise

directed.

Empire Soils Investigations, Inc. 1is a full service organization
which can supplement this report with additional services in the
areas of foundation design, environmental assessments and con-

struction quality control.

If you have any questions, please contact our office at any time.

EMPIRE SOILS INVESTIGATIONS, INC.

(Guuke Lot

Frank R. Minnolera, Jr.
Geologist

FRM/clc
Enc.
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GENERAL INFORMATION & KEY TO SUBSURFACE LOGS

The Subsurface Logs attached to this reportpresent the observations and mechanical data coliected by the drifler at
the site, supplemented by classification of the material removed from the borings as determined through visuai
identification by technicians in the laboratory. Itis cautioned that the materials removed from the borings represent
only a fraction of the total volume of the deposits at the site and may not necessarily be representative of the
subsurface conditions between adjacent borings or between the sampled intervals. The data presented on the
Subsurface Logs together with the recovered samples will provide a basis for evaluating the character of the
subsurface conditions relative to the project. The evaluation must consider all the recorded details and their
significance relative to each other. Often analyses of standard boring dataindicate the need for additional testing or
sampling procedures to more accurately evaluate the subsurface conditions. Any evaluation of the contents of this
report and the recovered samples must be performed by Professionals. The information presented in the following
defines some of the procedures and terms used on the Subsurface Logs to describe the conditions encountered.

1. The figures in the Depth column defines the scale of the Subsurface Log.

2. The sample column shows, graphically, the depth range from which a sample was recovered. See Tabie 1 fora
description of the symbols used to signify the various types of samples.

3. The Sample No. is used for identification on sample containers and/or Laboratory Test Reports.

4. Blows on Sampler — shows the resuits of the “Penetration Test", recerding the number of blows required to drive
a splitspoon sampler into the soil. The number of blows required for each six inches of penetration is recorded.
The first 6 inches of penetrationis considered to be a seating drive. The number of blows required for the second
and third 6 inches of penetration is termed the penetration resistance, N. The outside diameter of the sampler, the
hammer weight and the length of drop are noted at the bottomn of the Subsurface Log.

5. Blows on Casing — shows the number of blows required to advance the casing a distance of 12 inches. The
casing size, the hammer weight and the length of drop are noted at the bottom of the Subsurface Log. if the
casing is advanced by means other than driving, the method of advancement will be indicated in the Notes
column or under the Method of Investigation at the bottom of the Subsurface Log.

6. Allrecovered soil samples are reviewed in the laboratory by an engineering technician, geologist or geotechnical
engineer, unless note otherwise. The visual descriptions are made on the basis of a combination of the driller's
field descriptions and observations and the sample as received in the laboratory. The method of visual
classification is based primarily on the Unitied Soii Classification (ASTM D 2487-83) with regard to the particie
size and plasticity. (See Table No. }1) Additionally, the relative portion, by weight, of two or more soil types is
described for granular soils in accordance with “Suggested Methods of Test for identification of Soils” by D. M.
Burmister, ASTM Special Technical Publication 479, June 1970. (See Table No. I11) The description of the
relative soif density or consistency is based upon the penetration records as defined on Table No. (V. The
description of the soil moisture is based upon the relative wetness of the soil as recovered and is described as dry.
moist, wet and saturated. Water introduced in the boring either naturally or during drilling may have atfected the
moisture condition of the recovered sample. Special terms are used as required to describe materials in greater
detail; several such terms are listed in Table V. When sampling gravelly soils with a standard two inch diameter
splitspoon. the true percentage of gravel is often not recovered due to the relatively small sampler diameter. The
presence of boulders and large gravel is sometimes, but not necessarily, detected by an evaluation of the casing
and samplers blows or through the “action” of the drili rig as reported by the driller.

7. The description of the rock shown is based on the recovered rock core and the driller's observations. The terms
frequently used in the description are included in Table VI.

8. The stratification lines represent the approximate boundary between soil types and the transition may be
gradual. Solid stratification lines are based on the driller's field observations.

9. Miscellaneous observations and procedures noted by the driller are shown in this column, including water leve!
observations. it is important to realize the reliability of the water level observations depends upon the soil type
{water does not readily stabilize in a hole through fine grained soils), and that drill water used to advance the
boring may have influenced the observations. The ground water level typically will tluctuate seasonally. One or
more perched or trapped water levels may exist in the ground seasonally. All the available readings should be
evaluated. if definite conclusions cannot be made. it is often prudent to examine the conditions more thoroughly
through test pit excavations or water observation wells.

10. The iength of core run is defined as the length of penetration of the core barrei. Core recovery is the length of
core recovered divided by the core run. The RQD (Rock Quality Designation) is the total pieces of NX core
exceeding 4 inches in length divided by the core run. The size core barre! used is aiso noted.
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DATE
» »
STARTED M_ \Y4 'J LS HOLE NO. B-1
fnisnen 471 SIS A INS) SUBSURFACE LOG |sure eiev. N-A. 2204
M
SHEET 1 ofF_2 C.W. DEPTH h__see NOte_f
PROJECT SLA-SLF-T3 LOCATION SLA
Model City, New York
- “ g 8LOWS ON zo
z {E| = SAMPLER g SOIL OR ROCK
S HE S ryzre 83 CLASSIFICATION NOTES..
L) - 6t 120 18| N | R
AT ] 3 TOPSOIL
719 o Red-Brn. Clayey SILT, little f-c Sand,
137 17 (moist, medium) B
- 31 74 30 Contains tr. gravel, tr. fract. rock —
- frags.(hard
Ny EELEE rags. (hard) I
5 31 2 48 — No recovery Sample #3
/14 110] 18 Red-brn. f-c SAND, some Silt, tr. due to stone lodgea
Z5] 39 a1 gravel, tr. clay(moist, compact) in shoe of spoon i
5114] 12 .
JO" T2 36 Contains occ. Clay seams(firm) o e ]
4/16110] 19 Red- &n. Clayey SILT, some f-c Sand, |
| 201 30 |39 tr. gravel, tr. fract. rock frags. . i
7 121 27 (moist, hard) i i
] 7215 93 Contains *and" f-c Sand
15— 8 } g v Brn.-gry. f-c SAND, some Silt, Tittlg- -j
some f-m Gravel(moist-wet, firm) |
I 120] Ta I .- [
] 12 14 (78 ]
101 21| 10 .
— Contains tr. clay -
20 17121 27
7] "l/ PEERVIERVE ; ]
25~ , L —
JAINT | 2 Red-brn. & gry. Silty CLAY, little . i
2 | 7 4 f-c Sand, tr. gravel(moist, soft)
130 . . —
12 17130 1100/0.4 Red-brn. f-m SAND, some Silt, little |
] f-m Gravel(moist, v. compact) |
3 —+
AA1317 | 27 Red-brn. f-c SAND, little-some Silt, |
14| 8 4] little-some f-c Gravel(moist, compact) |
. -(
140 - i
N = No blows to drive “ spoon " with 140 Ib. pin wt. falling_B_O__"per blow  CLASSIFICATION Visual - by
C = No blows to drive T casing " with Ib. weight falling “per blow Geol ogist
ASTM D-1586 Using Hollow Stem Augers

METHOD OF INVESTICATION




" DATE
g starrep /14788 WARARY _. HOLE NO. B-3
1 Firasuen _4/14/88 SRRl SIS SUBSURFACE LOG |surr eiev. N/A 313

See Note
€T __1 of_l G.W. DEPTH
PROIECT SCA-SLF-13 LOCATION SCA
Model City, New York
— “ % BLOWS ON z o
g < SAMPLER Sg SOIL OR ROCK
BEE D kL CLASSIFICATION NOTES
R 0 - & 12 18

I TOPSOIL
7 7 Red-brn. Clayey SILT, little f-c Sand} u
tr. gravel(moist, medium) o

]
\
Uyf—

¢ 3] T3 Contains some-and f-c Sand (hard)

- / —————— -—

L
"' T

3 | TUBE 3" Undisturbed samp]E—_
(Shelby Tube) obtained

& ' from 10.0-12.0" i
4 g 3 Grey-brn. Silty CLAY, tr. sand 1.4' Recovery B

(moist, medium) . A

~

e (B AN W ke BN
cpl
|
|

5 | TUBE 3" Undisturbed sample
(Shelby Tube) obtained |
from 15.0-17.0"
1.9' recovery

6 121 (soft) a
2] 3 3 |
Z 1111 Contains occ. Silt partings & seams |
11 2 2 (v. soft)
. L
] - |
. 3F i
! 4/18_1 18 62 Red-brn, f-c SAND, little f-m Gravel, |
i 75| 100/0.4 little Silt(moist, v. compact)
l N n oring Complete with Sample Spoon Free Standing Water [
i 7] Refusal at 32.0" recorded at 21.5' at [
= Boring Completion —
- Boring backfilled withH
! ~ . bentonite grout at -
¢ - completion s
L i
N = No blows to dnive 2 " spoon 12 * with 140 ib. pin wt. falling_ﬁ__"pev blow  CLASSIFICATION Visual by

h Ib. weight falli blow Geologist
“cast ” wit . wey alling________“per blow
ASTHD-1586 Usng Hollow Stam Augers

‘ C = No blows to drive

METHOD OF INVESTICATION
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DATE pu—
starTeo __4/14/88 WiRldBY . HOLE NO. B-4
Finiswep 4/ 14/88 bt Y ORI SUBSURFACE LOG | surs erev. VA 218 ¢

1 1 ~ See Note 1

SHEET OF C. W. DEPTH —_—

PROIECT SLA-SLr-13 LOCATION SCA

Model City, New York

|
|
!

SOIL OR ROCK : ‘
CLASSIFICATION NOTES

SAMPLES
BLOW ON
CASING C

ds DEPTHFT

] SAMPLE RO
o
o
-
-~

3 : OPSUIL "
Red-brn. Clayey SILT and f-c Sand, =
tr. gravel(moist, medium) . a

i
N

oy —
o
o

A2 17 |12 Red-brn. f-c SAND, some Silt, tr. |

5 e} 14|28 gravel, tr, clay(moist, firm) .

4 3 | TUBE Attempted to obtain JI™
: undisturbed sample

n (Shelby Tube) from 5.0k

B 7.0'- no recovery =

5 Red-brn, Silty CLAY, little-some f-c -
Wi Sand(moist,'medium) L]

~yw
~4

1% No recovery Sample #6‘(
6 32| 41 . o
] I3 38 oy due to soil conditionsH

- Red-brn. f-c SAND, some Silt, little |
f-c Gravel(moist, v. compact)

Grey-brn. Silty CLAY, tr. sand(moist) b Glomcs ac -

2% Obtained 3" undisturbed
] i sample(Shelby Tube) frph
. 25.0'-27.0" ||
7 1.5' Recovery |

30T 5 7 Red-brn. f-c SAND, little Silt, tr.
151 33 22 gravel(moist-wet, firm)

No free standing wat
+/H ;S g% 10% (v. compact) . /enc. at boring comp]gtxnr
1 - : Boring filled with 1
_ Boring Complete at 37.0 bentonite grout at

_ completion.

L1
isual

N = No blows to drive 2 " spoon 12 " with 140 Ib. pin wt. falling_BQ_"per blow. CLASSIFICATION Visua by “

Geologist

C = No hlows 1o drive T casing ~ with b. weight falling___;_"pef blow.

ASTM D-1586 Using Hollow Stem Augers
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DATE » » B_‘l
FIN;SHED__4L1_]_/_L(8_ ittty w@ i Iited SUBSURFACE LOG | surr erev. N-A.

Boring Complete with Sample Spoon Free Standing Néferi ]

—nd

e 2 o2 |c.w.peprtn S€€ Note
SCA-SLF 13 ' ocation _ SCA
: PROJECT LOCATION Model City, New York
- - g BLOWS ON zZu SO L OR ROCK
, B SAMPLER °g ! NOT
g R H R e e 52 CLASSIFICATION OTES
h AQC = o 12 .| N LR
14 7 TTT 3 1RS tr, s1)lt, tr. gravel(moist, ‘

N et, v. compact ¥
-j 511 5040. 1 Contains "and" Silt, tr. clay, tr. |

415 1771106/0.D €ract, rock frags, / B

and Auger Refusal at 42.9' recorded at 19.5' at
Boring Completion

e

1
|
1

|
|

L i
N = No blows (o dnve_2 “ spoon_ L2 pun_ 140 pin wt. falling__30 _“per blow.  CLASSIFICATION \é'iSl]Ja] by
C = No blows to drive " casing “ with Ib. weight falling “per blow. eologist
! ETHOD Or rvtsrenrom ASTM D-T586 Using Hollow Stem Augers
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DATE
» » -
STARTED _M \'4 " 8 HOLE NO. B-2
finisnep | 3/14/88 ettt et ey SUBSURFACE LOG sure. etev. __ N.A, 3203
SHEET 1 o ! |c.w.oepth _See Note
PROJECT _ SCA-SLF-13 tocation __SCA
Model City, New York
— “ g BLOWS ON zo SO R C
: |E| = SAMPLER 09 IL OR ROCK
S HE Ayt g 5 CLASSIFICATION NOTES
- b2 | N | 2V
= 0= 11 2 TOPSUIL
= 517 7 Tan~brn. Clayey SILT, little f-c Sand, .- saF=n =
tr. gravel, tr. roots(moist, medjum) ]
> J/2 161 14 Red-brn. f-c SAND and Clayey Silt, | = **, 1
23] 2} 39 tr. gravel(moist, compact) Attempted to obtain 3|
. undisturbed sample  []
(Shelby Tube) from
40'" TUBE 9.0'-11.0'= 0.T' recovery
_/4 e Contains tr. fract. rock frags.(v. [Pushed stone
38| 39 65 compact)
1ﬁ—
M/ 113 Red-brn. & gry. varved Silty CLAY, 3" undisturbed sample {
| 4] 3 7 tr. sand, occ. Silt seams(moist, (Shelby Tube) obtained
W6 TuBeE medium) from 17.0'-19.0" i
1.8' recovery
20 4| 5 Becomes brn.-gry, contains little ]
] 513 g f-c Sand ]
25778 2] 5 Red-brn. fine SAND, little Silt, tr.|oriller reports enc. ]
14] 13 19 gravel(wet, firm) “running sands" at ]
|approximately 25.0' |
30 ] 1
9 | 10| 2} Red-brn. f-c SAND, some f-c Gravel, |
7 52| 7 79 little-some Silt(moist, v. compact)
36 &reé‘St&ndihngatgrl -
A8 154 10U/, : : rec ¥at 8.0 34t Bor'ing}
_ Boring Complete with Sample Spoon CompTetion.” “Boring
_ Refusal at 35.8' packfilled with
bentonite- 3jrout at
Lag. completion ,_I]‘,
N = No blows to dnive 2 ” spoon 12 * with 140 Ib. pin wt. fallingﬂ__"per blow  CLASSIFICATION Visua] - by
Geologist
C = No bluows to drive " casing ” with Ib. weight falling________""per blow.

METHOD OF INVESTICATION ASTM D-1586 Using Hollow Stem Augers




DATE
B-175
NS 5-1-86 SUBSURFACE LOG SURF. ELEV 325.6
HEET 1 _of 1 G. W. DEPTH See Note #1
Project LOCATION
r lol @ BLOWS ON z 0
I gl S g g SOIL OR ROCK NOTES
% g g ) /'!s 12 N gg CLASSIFICATION
Lo ] 5" 12 18-
N 117212315 10 ™\ TOPSOIL 3 Vam NOTE #1
15 Brown SILT, some Sandg, trace clay L 2'0. Lelziaitely
— - [Moist - Loose) G.W. at 2.2° 24 hrs. after -
50/.5 completion ]
Gray SHALE, medium hard weathered, Run #1,2.5 -5.0
; thin bedded some fractures 95% Recovery B
] ! 50% RQD —t
660 ® 5 g
(9
TABLE | TABLE Il TABLE 11}
Split Spoon Ide_ntification ofvsoil type is made on basis of an The following terms are used in ciassifying
Sample estimate of particle sizes, and in the case of fine soils consisting of mixtures of two or more
grained soils also on basis of plasticity. soil types. The estimate is based on weight
of total sample.
Shelby Tube Soll Type Soll Particle Size
Sample Boulder > 12”8 Term Percent of Total Sample
Cobble 3" -12 “and” 35-50
Gravel - Coarse { 3" - %" Coarse Grained “some"” 20-35
Auger or Test - Fine %" - 44 (Granular) “little” 10-20
Pit Sample Sand - Coarse #4 - #10 “trace” less than 10
- ?:edsum :lg - :;go (When sampling graveily soils with a stand-
I -Tine - ard split spoon, the true percentage of
Siit-Non Plastic (Granular) . . ravel is often not recovered due to th
Rock Core ! : g ed due to the
Clay-Plastic (Cohesive) <#200 |Fine Grained relatively small sampler diameter.)
TABLE IV TABLE V
The relative compactness or consistency is described in accord with the Varved - Horizontal uniform layers or
following terms. seams of soil(s).
Granular Solls Cohesive Solls Soi ) .
Term Blows per Foot, N Term Blows per Foot, N Layer - Soildeposit more than 6™ thick.
Loose < 1 Very Soft < 3 Seam - Soil deposit less than 6” thick.
Firm 11-30 Soft. 3-5 Parting - Soil deposit less than %" thick.
Compact 31-50 Medium 6-15
Very Compact > 51 Stift 16 - 25 Laminated - Irregular, horizontaland angled
Hard > 26 seams and partings of soil(s).
(Large particles in the soils will often significantly influence the blows per
foot recorded during the Penetration Test.)
TABLE VI
Rock Classification Terms
Term - Meaning
Hardness Soft Scratched by fingernail
Medium Hard Scratched easily by penknife
Hard Scratched with difficulty by penknife
Very Hard Cannot be scratched by penknife
Weathering Very Weathered Judged from the relative amounts of disintegration
{ Weathered iron staining, core recovery, clay seams, etc.
Sound
Bedding Laminated Natural breaks in (<1 )
Thin bedded Rock Layers (1" -4 )
Bedded (47 -12" )
Thick bedded (12" - 36" )
Massive (>36" )
(Fracturing refers to natural breaks in the rock oriented at some angle to the rock layers.)




DATE
starteo __10/31/89 \4 : : HOLE NO. B-3-89
FINISHED __10/31 /89 bl Lol SN ONSNS SUBSURFACE LOG | surr. erev. __ 320.2
SHEET 1 or_1 C.W.DEPTH _See note |
PROIECT RMH-1 LOCATION Bﬁ Img[ Boad
Chem-Waste Services Model City, New York
= el s 8LOwS ON Q(u)
: g = SAMPLER _ SOIL OR ROCK
NHE R oy TS.E CLASSIFICATION NOTES
| - oL 12wl N
0 I AUGER OVERBURDEN SOILS Q(U) obtained using
- Forney "Geotester" []
T/ i 8]s Red-brn. Clayey SILT, little f-c | Penetrometer i
8116 16 Sand, tr. gravel (moist, stiff)
5 Q(T) obtained using
12718 4.1] Red-brn. laminated Silty CLAY, ig;]v:izt CL-600 =T
1311 21 Tittle f-c Sand (moist, stiff) Q(Tj=1.7 T.S.F. in L
. Sample #2 L]
'19_ 3/ 5|6 Contains little-some f-c Sand, Poor recovery Samp]E--
706 13 (moist-wet, medium) , #3 ]
Th 4] TuBE 3" Undisturbed Sampld ]
15—t (Shelby Tube) ]
obtained from 13.0-"ff
N 15.0'
519112 Red-brn. f-c SAND, some Silt, Attempted to push
. Tittle f-c Gravel (moist, firm) tube at 18.0'Refusal [
2Q 13115 25
i ~ encountered -
- UpPl~ T X n
- Glacio\acust~Ind (ARP 12~15-87) |
Clay Q(T)=0.3 T.S.F. in {]
qN61112 0.7} Gray Siltv CLAY, tr. sand, tr. Sample #6 i
b 213 4 gravel (moist-wet, soft) |
T 3" Undisturbed SampTq
N (Shelby Tube) B
- obtained from 25.0'-~ 2
- 27.0" H
- Boring Complete at 27.0' No free standing =
L. 304 water encountered at
- Boring.Completion |
: Coordinates :
_ N-8226.6 1
] E-1195.7
| _J
N = No blows to drive 2 - Sspoon 12 - with 140 Ib. pin wt. falling_L"per blow. CLASSIFICATION Visual by
C = No blows to dnve " casing  with Ib. weight falling_____“per blow. Geologist
METHOD OF INVESTICATION: ASTM D-1586 USING HOLLOW STEM AUGERS




DATE > » i
FINISHED SQOILS INVESTIGATIONS INC. SU BSURFACE LOG SURF. ELEV. .

HEET 1 _of2 C.W.DEPTH S€e note
PROJECT RMU-1 ' tocation __Balmer Road
Chem-Waste Services ’ Mode] City, New York
= |z ¢ BLows on Q(u)
B SAMPLER SOIL OR ROCK NOTES
s |2 F T T T.S.F CLASSIFICATION
_ 0 - & 2 18 N B
51 /i 6] Red-brn. CTayey SILT, some-and Q(U) obtained using
5 201 37 A0 f-c Sand, tr.gravel (moist, FILL) | Fourney "Geotester®
: Penetrometer i
412 19118 4.0 Red-brn. Taminated Clayey SILT, : .
i 21 27] 39 little f-c Sand, tr. gravel (moist| 1) Obtained using -
' hard) — Soiltest CL-600 B
> 3 %1 15 - Brn. Silty CLAY, little f-c Sand T?;yfge_ TS E in T
X 2T tr. gravel (moist, mediym) o(T)=1.7 T.5.F.
’ - 1.5 Becomes brn.-gray contains tr. Sample #2 ) |
17116 P8 aravel (hard) Q(T)=1.3 T.S.E. in [
S (111 0.4 (wet, soft) Sample #3 .
‘ i} e 5 g(T)TO';z;T'S'F' in [
1073 . - ' ag® ample -
i ‘;‘“°”°’“‘°”521a92' C oas-ey | QT=0.15 T.S.F.n |
— Sample #5 |
j. - 3" Undisturbed Samplel|
(Shelby Tube)obtained

RE from 10.0-12.0' 1
3" Undisturbed SampTd
(Shelby Tube)obtained

—
G

111 U.3

p 2 ‘ from 14.0-16.0" B
g 2 57 Q(T)=0.15 T.S.F. in H
: ' Sample #8 n

314 > Q(T)=0.2 T.S.F. .in
111 0.8 Contains little f-c Sand Sample #9 i

23 3 Q(T)=0.35 T.S.F. in
I3 0.5 . Sample #10 i
T ; (medium) Q(1)=0.3 T.S.F. in H
113 s Sample #11 N
3Ta c Q(T)=0.3 T.S.F. in—g
s 5 _ Sample #12 _H
. Contaims tr, sand Q(T)=0.15 T.S.F. in {]
816 g Sample #13 | |
112 0.5 Q(T)=0.3 T.S.F. in |
414 6 Sample #14 1]
112 0.4 Becomes red-brn. (soft) Q(T)=0.2 T.S.F. in ]
213 4 Sample #15 |

33 03 (medium) Q(T)=0.1 T.S.F. in
313 6 Sample #16 SE i i
1]2 0.5 Becomes gray (soft) Q(T)=0.25 "T.S.F. in 1
2]a c —R'E:Er_n'.'g-c , some STTT, Tittre sample #17 |
44 f-c Gravel, tr. clay (moist-wet, |
817 | [12 firm) I
1/1191319 Red-brn. f-m SAND, tr, little silt i
o d 312 1 (moist-wet, firm) 1

N = No blows todnve__2 " spoon_L12 _  with_140 b pin wt falling_30 _“perblow. CLASSIFICATION Yisual by
3 C = No blows to drive “ casing__ * with Ib. weight falling______"per blow. Geologist

| METHOD OF INVESTIGATION ASTM D-1586_USING HOLLOW STEM AUGERS

R/T Foren



——y

it - . B E EEEEERE.!

OATE
» »
starten _10/30/89 VL LI HOLE NO. __ B
FinisHED _ 10730789 | i dabattien UONINS] SUBSURFACE LOG | suss. eev. _317.4
SHEET 2 of_ 2 C.W.DEPTH See note '
prOjeCT ___ RMU-1 LOCATION Balmer Road
Chem-Waste Service s ‘ Model City, New York
- “ g LOWS ON .
R H samPLEr Q(u) ‘ SOIL OR ROCK NOTES
SRR D T S.F CLASSIFICATION
L4 - ol 121 /18| N Dol
- Boring Complete with Auger refusal | Free standing water [
_ at 41.1' recorded at 11.8' atl
o — Boring Completion
L -t
N = No blows todive__ 2~ spoon_ 12 with. 140 pin wt. falling__32_"perblow CLAssiFicaTion _Visual by
C = No blows to drive “ casing “ with Ib. weight falling_____ “per blow. Geologist
METHOD OF INVESTICATION ASTM D-1586 USING HOLLOW STEM AUGERS




[DATE = -
CINISHED s e iney SUBSURFACE LOG | surr. ecev. 319.8
SHEET 1 ol = | C.w.DEPTH See note
PROIECT RMU-1 LOCATION Balmer Road
Chem-Waste Serviceg Model City, New York
= - g BLOWS ON Q(U)
z 1z = SAMPLER SOIL OR ROCK
s 3o o IS CLASSIFICATION NOTES
- 6 12 1. N
0T d T - , ,
_ Brn. Clayey SILT, little f-c Sand %(U) obtained using |,
30 | 46 51 (moist, FILL) ourney "Geotester™
Penetrometer B
- Q(T) obtained using []
Soiltest CL-600
4/ 2 3:3 | Red-brn. Clayey SILT, little f-c 3‘(’}")’2'1’65 T.S.F. in H
Sand, tr. gravel (moist, hard) Sample #1 |
| 3] 4] 1.8 Brn. Silty CLAY, little f-c Sand 0.8 T.S.F. in [
107 617 10 tr. gravel (moist, medium) 8§;312'§2 ]
4/ 41212 0.4 | Becomes red-brn. (wet, soft) Q(T)=0.2 T.S.F. in ||
15 316 5 cLaY : Sample #4 n
" &lacis @it @ 2.0 Fr, Attempted to push
&RP (i2-15-89), Tube from 15.0 to []
N 17-0' Refusal on ]
sl 1/1.0 0.2 Becomes gray (very soft) 8?%;38?1 T.S.F. in :
20l 111 1 Sample #5
_] 6 | TUBE 3" Undisturbed Sample,
] (Shelby Tube) obtained
i from 20.0-22.0'
. Boring Complete at 22.0' No free standing
water encountered at (]
] Boring Completion =T
-] u
B Coordinates H
. N-8506.2 -
- £E-12746.8 -1
N = No blows todrve___2 “spoon__ 12 with_140 Ib pin wt. falling_30__“perblow. CLASSIFICATION _Visual hy

C = No blow- to drive

METHOD OF INVESTICATION

” casing ” with

Ib. weight falling__“per blow.

Geologist

ASTM D-1586 USING HOLLOW STEM AUGERS




-.-.-.l.l.l.l.ll.l.l.l.ll.l.lilll

DATE
FINISHED menetnscraeisned SUBSURFACE LOG | surr. eev. __3
SHEET 1 of_1 e C. W. DEPTH j_eg_u_q_f_L\
PROJECT RMU-1 LocaTion __Balmer Road
Chem-Waste Services Model City, New York
- w| © 8LOWS ON X
R a(u) "~ SOIL OR ROCK NOTES
£ |2 %[0T n T.S.Fl CLASSIFICATION
“ o 12 ws| M
- T 2 Orange and brn. mottled Silty CLAY | Q(U) Obtained using
7 3 |6 5 tr. sand, tr. roots (moist, soft) Fourney "Geotester" []
Penetrometer m
— Q(T) Obtained using H
— Soiltest CL-600 B
5 Torvane —]
1/12 14 |4 3.1 Becomes red-brn. contains little Q(T)=1.5T.S.F. in |
13| 23 17 f-c Sand, tr. gravel (stiff) Sample #2
L1 /R 17 Red-brn. f-c SAND, some Silt, tr, __:
17 ] 10 34 gravel, tr. clay (moist, compact) i
: G lacislacns4rine€ Cla1. MR8 25 -09). :
J 4 /1.0 0.3 Brn.-gray Silty CLAY, tr. sand Q(T)=0.15. .T.S.F. in{
15— 1 |1 (wet, very soft) Sample #4 i
5 | TUBE 3" Undisturbed Sadei
7] (Shelby Tube) obtaing
I -1 from 15.0'-17.0'
L 2Q Boring Complete at 17.0' Free standing water i
N recorded at 14.5' at|
N Boring Completion
. Coordinates =
N N-8863.6 |
i E-12712.2 1
N = No blows to drive 2 - spoon 12 * with 140lb. pin wt. falling__BQ___"per blow. CLASSIFICATION Visual b.y
C = No blows 1o drive Y casing ” with Ib. weight failing_______"per blow. Gpn]ngi st
METHOD OF INVESTICATION. ASTM D. -1586 USING HOLLOW STEM AUGERS




DATE
starTen _11/2/89 V1 EF 1 HOLE NO. ____R=7-89
nishen 1172789 Deithiniaeryverdiisd SUBSURFACE LOG |surr etev. 3181
SHEET 1 o1 —— G.w.DEPTH _See note
project __ RMU-1 ' LOCATION Balmer Road
Chem-Waste Serviges Maodel City, New York
- wl @ B8LOWS ON
' EHE e SOIL OR ROCK NOTES
g |32 [T T2 T.S.H CLASSIFICATION
0 - AYAriv4ars i
' iy R 33 T Red-brn. and gray laminated Clayey | Q(U) Obtained using |4
10 1 SILT, tr. sand, tr. roots, tr. Fourney "Geotester"
| gravel (moist, medium) Penetrometer
j Q(T) Obtained using
5 B 1§o1”ltest CL-600 B
J/l2l1l12 3.3 | Contains "and f-c Sand (hard) At 7 T.S.F in |
' 19 | 38 31 Sample #2 |
- 1o A31z7.119 Red-brn. f-c SAND, some Silt, ]
22 | 20 41 little f-c Gravel (moist-wet, T
compact) i
m Glaciolacnsirin@ Clay. 4RP (12 -15-€4 . :
A/lal 112 0.5 Gray Silty CLAY, tr. sand (wet, Q(T)=0.2. T.S.F. in
15- 213 4 soft) Sample #4 i
s | TImE 3" Undisturbed SampTe|
] (Shelby Tube) obtaingq
. from 15.0-17.2' u
sl 05 |
L 20 314 -
|7 TUBE 3" Undisturbed Sampld
: (Shelby Tube) obtaindg
7 l from 20.0-22.0' [
_: Boring Complete at 22.0° No free standing
water encountered aTy]
7] Boring Completion I
N Coordinates -
] , N-9051.1 —
-1 . E-12698.4 =
L o
N = No blows 10 drve_ 2~ spoon__ 12 with__1401b. pin wt faiting_30__“per blow.  CLASSIFICATION Visyal by
Geologist

C = No blows to dnive " casing. * with Ib. weight falling_______"“per blow.
METHOD OF INVESTICATION ASTM D-1586 USING HOLLOW STEM AUGFRS

O i
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DATE ey »

eniswep  4/15/88 SUBSURFACE LOG | surr. erev. __N/A 3181
eer . ———— c w pepr €€ Note
proJecT __SCA-SLF-13 LOCATION __SCA

Model City, New York
- w % BLOWS ON z U
R SAMPLER ) SOIL OR ROCK
= 12| oo &5 CLASSIFICATION NOTES
- e 2w N | B
O T 1] 1 TOPSOIL .

_ >T75 3 Red-brn. C]ayey SILT, little f-c Sancju undisturbed sample L

Ty Z U tr. roots(moist, soft) (Shelby Tube) obtained:

ltrom 2.0-4.0" |

o - & ]. t
5 /s Orange-blk. & brn. mottled Silty CLA{ -2 TSCOVery 0

13 5 tr. sand, occ. Silt partings(moist, a

_ soft)

T/F (216 i
-10 12718 43 Becames brn.(hard) -
15 1

54| 14 Red-brn. Clayey SILT, little-some

7 71 14 23 f-c Sand(moist, stiff) B
. y S ]
207 6 | TUBE } 3"undisturbed sample

- (Shelby Tube) obtained]

Tl77273 o . |from 20.0-23.0" 1

- 3 5 Grey-brn. Silty CLAY, tr. sand(moist12.0' recovery .

. wet, medium) n
25 —1

811]°2 Contains tr. gravel(soft)

R 1 2 3 - 9 i
By ETREEE Red-brn. f-c SAND, little Silt, little i

) TT f-c Gravel, tr. clay(wet, firm) |

h — »

g T
3 1d 1 | 18 Contains some Silt(moist, compact) [No free standing wat

] 22| 43 |40 enc. at boring comph]a']“'

; = tion. Boring backfi
] Boring complete at 37.0° w}%g benzonige qrout g
— completion
1 Lg !

N = No blows to drve_2 ___ ~ spoon__ 12 with__140 ib. pin wt. falling_30__“per blow.  CLAssIFicaTioN _Visual by
" casin u léh Ib. weight ffllin “per blow. Geol 091 st
BSTFD-1556 Using Hollow Stem Augers

C = No blows to drive

METHOD OF INVESTICATION




2

N = No blows to deive

" spoon

* with 140 Ib. pin wt. falling__2Y 30 g __“pet blow

C = No blows to drive

T casing

with Ib. weight falling______“per blow.

FDATE
. » » -
STARTED M_ \A J N HOLE NO. B-6 —
Finisnep _+/19/88 vehidoibsibenstined SUBSURFACE LOG | surr.eev.  N/A 2185
I — See Notes
SHEET ] OF ] C. W. DEPTH i
PROJECT SLA-SLr-13 LOCATION SCA )
Model City, New York
- - % BLOWS ON z o .
z |z = SAMPLER g SOIL OR ROCK
SRR ryz ryzar s CLASSIFICATION NOTES
4 sl 2 e N | 2V
=0 ERE TUPSUIL
-—/ 35 n Red-brn. Silty CLAY, tr, sand, tr. B
gravel, tr. roots(moist, soft) =
- —
Sy PRI Red-brn. Clayey SILT, little f-c Sand, ]
B 20 135 32 tr. gravel(moist, hard) :
BVE 26143 i
_ Brn. SILT, tr. sand, tr. clay(miost, —
43|36 78 v. compact) n
. o I
- |
15 3" undisturbed samplel]
Q4 | TUBE (Shelby Tube)obtaine
N from 15.0 - 17.0'
J/1512 14 Grey Silty CLAY, tr. sand(moist-wet, ] 2-0' recovery i
) 5|7 9 medium) |
20 -]
BREEE (soft) i
2 |2 4
H
25 3" undisturbed sample
.7 | TUBE (Shelby Tube) obtained
from 25.0 - 27.0' ]
N 2.0' recovery |
™ T
d/1811 13 Brn.-gry. f-c SAND, little Silt, tr. .
315 6 clay(wet, loose) |
A 3 |
- | I
41911114 ecomes red-brn., contains some Silt Free Standin? Water \—
24190 38 little f-c Gravel(maist- rec, at 30.5' at boringl
4 compietion. Boring
Boring Complete at 37.0' backfilled with benton-
L 46 ; ite grout at completion,

CLASSIFICATION

Visual by
Geologist

METHOD OF INVESTICATION

ASTM D-1586 Using Hollow Stem Augers




A
b

!
2

g
A
1

2
X
»
3
|
g
]

e

C = No blows to drive

METHOD OF INVESTICATION

T casin * with
ETH D-1586 Using Hollow Stem Augers

Ib. weight falling_______“"per blow

DATE y
eiishep 3718/88 et b C X ORI SUBSURFACE LOG | sure. etev. N/A 210z
SHEET ] OF 2 C. W. DEPTH See NOtes
PROJECT SCA-SLF-13 LOCATION SCA
ModeT Tity, New York
= v g BLOWS ON zZo
z |z} = SAMPLER S¢ SOIL OR ROCK
SR Aryzryr s §3 CLASSIFICATION NOTES
L0 A 6 VAT I i
111 2 OIL
7] T ) Red-brn. Clayey SILT, little f-c Sand, _
tr. gravel(moist, FILL) ?;huqd15§9rbed sample
_ elby Tube) obtaine
| 2 | TUBE 0= 1200 from 3.0'5.0!
5 1.1' recovery
—~ 3 13 | 8168/0.1 Driller reports
encountered abandoned
_ :steel water line. i
_ Boring moved 20.0"
A0 Red-brn. Clayey SILT, little f-c Sand, ~H
N TIE 18 tr. gravel(moist, stiff) B
_ [
13_ 51215 Brn. Silty CLAY, some f-c Sand, tr. | ¢ -:
o/ R gravel (moist, medium) X L
'20" . iy
{7 | JUBF 3" undisturbed sample ||
_ - , (Shelby Tube) obtained
8 | 12[ 1d ) Red-brn. & gry. SILT, tr. sand, tr. |from 20.0-27.0' i
7] g1 1 T3 clay, occ. clay partings(moist, firm ]hZ'ICEQPVETX/__ i
S EIE > = T
- 3 s Grey-brn. Silty CLAY, tr. sand i 2
(moist, soft) : . u
RV SCRNEE (medum) ]
315 b ]
S T WoR/110 Red-brn. f-c SAND, little Silt, litt]e i
217 9 f-c Gravel, tr. clay(wet, loose) WOH = Weight of hammen
and rods [
| Lag] i
N = No blows to drve_ 2 spoon_L2 __~ with__140 16 pin we fatling__ 30 “perblow  CLASSIFICATION _Visual by

Geologist

- Ta
.',

74,




' - RN EREFEEEEEEEFEER
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]

DATE
STARTED

2 2

SHEET QF

einisHeD _4/15/88 Slejiecdinuxyetvwehiied SUBSU

Wilod B2

B-7
HOLE NO.

RFACE LOG | sure. eLev. N/A

c.w.peptn €€ Note

prOEcT _SCA-SLF-13

LOCATION SCA

Model City, New York
- “ g BLOWS ON z o
R SAMPLER S SOIL OR ROCK
i oo &3 CLASSIFICATION NOTES
40 A 6 w2 e N RV
/82 {4 | 31100}0.4 Contains some Silt(moist, v. compact]
7 Boring Complete with Sample Spoon No free standing waterH
B Refusal at 41.4' encountered at boring H
— completion -
43 | 1
_ Boring backfilled with
bentonite grout at i
] completion- B
7 [
N B
N = No blows to drive “ spoon 12 with 140 Ib. pin wt. fl“inli)._"pef blow.  CLASSIFICATION Visual . by
Geologist

C = No blows to dnive

" casing

” with Ib. weight falling_____““per blow.

[

o

METHOD OF INVESTICATION




OATE 4/18/88 DT
FINISHED M SQOILS INVESTIGATIONS INC. SU BSURFACE LOG SURE. {ELEV. N/A3/94

SHEET _] oF__ 2 c.w.oeptn _See Note
prOJECT>CA=ILI =13 LOCATION oLA
- Model City, New York
- |l g BLOWS ON z
I g = SAMPLER o9 SOIL OR ROCK
- : 3 s oo % CLASSIFICATION NOTES
n - 6 12, el N | ®Y
1117 3 TOPSUIL
- - 718 10 Orange-brn. & blk. mottled Clayey SILT, u
tr. sand(moist, medium) u
- MiE T2 6 24 Orange & gry.-brn.mottled SILT, tr. ]

3¢ 3 30 sand, tr. clay(moist, v. compact)

W

Orange-brn. Clayey SILT and f-c Sand
34 (moist,. hard)

T
i
w
—{©
=
—Iro
Fon Y
1

{/15113] 14 Becomes brn.-grv.(stiff)

68| 1( Gry-brn. Silty CLAY, tr. sand, occ.
6] 20 16 Silt partings(moist, stiff)

€ f\\

0 3" undisturbed sampleT]

(Shelby Tube) obtainedH
i from 25.0-2/.0" a
i 0.9' Recovery n

E R A AN E
n
iy
~4
W
m

3 - - ——
0 814 3 Contains occ. Silt seams(medium)

7] 7% 7 i
o ~ (‘ -_
— 7 - C ‘0 »
39 1
JN3218 1 13 Grey f-c SAND and Silt, tr. clay, tr |
- cof 4 38 gravel(moist, compact) |
140 . ;i

N = No blows to drive 2 “ spoon 1z . with 140 Ib. pin wt. falling 30 “per blow.  CLASSIFICATION ;;3?2; ; tS)yL

C = No blows to drive " casin * with, 1b. weight falling. "per blow.
STM D-1 i ~
l' METHOD OF INVESTICATION 586 US]ng Hollow Stem Augers




DATE
» »
STARTED M \'4 J L . HOLE NO. B-8
FINISHED 4/18/88 eabaliancpsenciined SUBSURFACE LOG | sure. fey. . N/A
SHEET 2 o 2 c.w.pepth _€€ Note
SLA=SLF=13 SCA —
PROJECT 10
LOCATION. — 5 de T T7 Ty, New Tork
- - g BLOWS ON é o
N - SAMPLER Q SOIL OR ROCK :
SR HEN 7z rez &3 CLASSIFICATION NOTES
L 4 -~ 5 i, N | @Y
i 10 | 44[10040.5 Becomes red-brn., contains 11file 7-c -~ 4
ravel /
- oring Complete with Sample Spoon No Free Standing WaterH
- Refusal at 41.0' encountered at Boring H
. Completion ]
45 . ) —
N Boring backfilled witH |
bentonite grout at
B completion i
7 -
i (
N |
r— wn ————
L 2 12 Visual b
isu
N = No blows to drive “ spoon  with 140 1b. pin wt. falling_ﬂ__“per blow. CLASSIFICATION S - y
Geologist

C = No blows to drive

" casn * with 1b. weight fallin _"per blow.
! 5-15t86 Usmgwﬁg]h;w Stem uoszergw

METHOD OF INVESTICATION

Lo IR I



DATE p—
eniswep _4/19/88 et onsIned SUBSURFACE LOG | susr. eev. __ N/A 320.2

sHeeT 1 of 1 C.w.peptn S€e Note

erojecT . SCA=SLF=13 tocaTion _SCA
Model City, New York

8LOWS ON
SAMPLER

0 & 12
& 12 18-

4 10¥S0LL H
] 71 8 7 Blk. organic SILT, little f-c Sand, -1
tr. roots, tr. clay(moist, loose) a

SOIL OR ROCK
CLASSIFICATION NOTES

SAMPLES
SAMPLE NO
BLOW ON
CASING C

CODEPTNFT

LU
-
™~

q//z 9] 15 Red-brn. Clayey SILT, little f-c Sand,
24 2¢ 39 tr. gravel(moist, hard)

3 10 14 Becomes laminated, brn.

wn
i

|

I T

2| Grey-brn. Silty CLAY, tr. sand i
2 4 (moist-wet, soft)

|
[N} [%)

20+ 5 | TUBE 3% undisturbed sampleT
- . (Shelby Tube) obtainedH
- from 20.0'-22.0' 5
2.0' recovery n

6 |21 2 Contains "and" f-c Sand

7 | 4] 24 Red-brn. f-c SAND, little Silt, litt]e
34 30 58 f-c Gravel, tr. clay(wet, v. compact

Boring Complete at 32.0° Free Standing Water
] recorded-at 31.0' at
7] . Boring Completion

1

Boring backfilled wit ]
bentonite grout at

e N
[

| completion.
* | N = No blows to drive 2_. soocm]'2 " with 140 Ib. pin wt. falling 30 “per blow. CLASSIFICATION vi SU&] , b-y
Geologist

C = No bluws to drive T casing ~ with ib. weight falling_______"per biow
m ASTM D-1586 Using Hollow Stem Augers

METHOD OF INVESTICATION .




d JE BN B AN b A AN e SN M AN AN Jm 2N AN N am A

DATE » » B-1
STARTED _._.4_/]_9/_83_ \Y4 J L HOLE NO. 0
SHEET __ of_] G. W. DEPTH M_(
PROJECT SCA‘SLF‘]3 LOCATION SCA
Model City, New York
- w 2 aLOws ON zu O OC
T Iz = SAMPLER Oy SOIL OR ROCK
S HER oy ryraer g3 CLASSIFICATION NOTES
) A o 1201 N PV .
16 6 OPSOIL
. 10l 14 16 Brn. Clayey SILT, little f-c Sand, u
tr. gravel, tr. organics(moist, stiff =
- H
5 —
_// 2171 16 Becomes red-brn. (hard) |
26| 21 42
-1 Poor recovery sample—{-
/3 ;8 %1 5 Grey f-c SAND, some Silt, tr. clay #3 |
(wet, firm) a
] i
RSy TR Grey Silty CLAY, tr. sand, occ. Silt T
. 373 3 partings & seams(moist-wet, soft) K
20~ 5T TUBE 3" undisturbed sample|]
- (Shelby Tube) obtainedT
m from 20.0'-22.0" i
- 7.9" recovery H
Slfeli] T
4| 6 5 i
3 —
d/M 714 3¢ Red-brn. f-c SAND, tr. silt, occ. finé 2
40 36 70 Sand lenses(wet, v, compact)
. Boring Complete at 32.0° Free Standing Water H
- recorded at 29.8' at H
- Boring Completion. _4_
i Boring backfilled wit
] bentonite grout at
7 completion.
L -
N = No blows todnve__ 2~ spoon__ 12~ with_240 1 pinwe falting_30 _“per blow.  CLASSIFICATION \Gléglljg;'i?{
C = No blows to drive T casing * witl Ib. weight failing________“per blow
ASTH D- ]586 Using Hollow Stem Augers
METHOD OF INVESTICATION




wous w0, ¥ =320
SUBSURFACE LOG | nur. urv. _J20
Cw.oer™ Bee Botesy
ocanion _Nodel Citv, Wy
—'_ £ oW On )
: el = Saamse E + SOIL OR ROCK
: |8 oo . CLASSIFICATION NOTES
1 2 sl 2/ w| ™ 1
Qe ———
- Rote: =
| : Matsr encountered at a
i - 40° + while @rilling]]
Recovery not noted,
5T1/As1 11010021 [31] | Red-Brown Clayey SILT, little f-c |
sand, little gravel
n (Moist - Hard) 1
0TAZ (7 e 13 |21 <one 1 i
15
d/sale &€ 112 L
- 18,0 +. g
20 i CLAY AT
J/B4 1112 2] 4 Grey CIAY, trace f. gravel - 1
- (Moist - Soft) BT, B i
2‘_ SS WoB] 1] 2} 3 Similar w/silt lenses (>C Zone 2 |
a /5’37 |
L30
- . 212 s
b ] -
- Jr_ 1l 2 3 smm‘v/;.s £. sand lenses 37,00 | :
- - : Driller notes change [
N -7 at 37,0* 3
- - 1/ hd : -
') P‘ Zone 3 A
"'buo.mg..._z_-...._n_--m_u_g_.nnwu_m_'nu—. CLASSIFICATION Yisual by
€ * Mo bigm. 10 drive “ casmg, Swith B weight talling_____“pev blow. Geologist
w Nvestication 3_3/4 Bollow Stem Auger Casing & Standard Penetration Test




L. 3e % |

HE —r x SOIL OR ROCK
s Iz 2 s . L OR
: § { [T CLASSIFICATION NOTES
‘ “ . w - - —
[4%7/s8 [95 3 Brown Pine SAND, some Silt

ta 1 a2l

'-‘

c'“b‘w\lo&mﬁ'm ~ with__

“”"ODOI INVISTICATION 3 3/4 BAlVlew Cram

Beemar Manldam ¢ Pece S0 -

e

N < (Met -~ Very Compact)
- P a5+ i
- Damp Red Decomposed SHALE i
Ls"'zﬁ, 40 .
- 2% Stainless Steel
- Boring Terminated at 45.5° well installed, &

See Drawving ¢2 foof
wvell construction ™
details. all

wvelds inspected by
the geoclogist, o

o=

my

~""°blo-\todnm_7 "~ spoon__12 "eith 140 N pin et falling 30 ~pev blow CLASSIFICATION Visual by
B. weght falling______“per biow __Geologist




‘N:‘"D 1-12-84 a , woLt wo, __B-34 A
$ ___1-16-8-4 bty itied SUBSURFACE LOG |sumr.srev. _ N.A.
"‘“"m“""———;_'__ = c.w.oerrn _6.12°
art ———9 ' 1-27-84~ —
reonct Monitoring Weils wocation 1550 Balmer Road
SCA Model City Facility Lewiston, New York 27 o. 4
= [=|8] S by SOIL OR ROCK o
A ozoaE ks CLASSIFICATION
s L ul/ ul ¥ b
-8 Al 0.7° 10PSOLI ' B
7 Moist,tan-brown Clayey SILT,some
- fine Sand,some f-c Gravel
5 i
NS 16| 21| 37 Moist,hard,red-brown Silty CLAY |
with occasional tan & gray Silt and |
] and fine Sand seams |
1
™ Driller notes cobbles/]
N[z 2121} 19 40 Wet ,compact,brown fractured ROCK gravel between 9.0" ™7
FRAGMENTS and f-c Sand,some Silt, [te 13.0 :
= trace clay i
- Moist,stiff,gray-brown Silty CLAY, ueT ) |
little fine-coarse Sand,trace clay - 9.
N2z 7329 o.z- ® [
J Moist-wet,hard,red-brown SILT,some 1
- fine-coarse Sand,trace clay
,zo" Moist,medium,gray-brown Silty CLAY, i
trace-little fine Sand,occasional GC
Silt partings 18.5 - 3S ]
Becomes moist-wet,very soft |
Contains little f-c Sand,with occa- |
sional Sand seams
First free standing I
water recorded at B
approximately 36.0°'
¥et, ioose,brown & gray f-c SAND, i
little Silt,trace gravel S i
35 -4¢ i
i
12 = with___ 140 Jb. pn wt falling._ 3__0 “per blow. CLASSIFICATION Visual by
~ with M weight falling _____“per blow. —_TT—?&'QJ%;;#_——
ASTM D-B 86— Using 3 3/4" 1.D. Wollow Stem kuge




SUBSURFACE LOC

woue no.___B-34s cont .

sums. fLev. _NCA.

c.w.oerrn _6.12°
1-5733 (4

SCA Model Lity.Facility

tocation 1550 Balmer Road

Lewiston, New York

L.A

—

gl S - SOIL OR ROCK
oz E CLASSIFICATION NOTES
- ' 17 w
1 R
30 gecou?s compact,contains little fine Running sand between
rave 36' and 45°
Driller washed bore-
hole from 40' to 45'
9| 3763 = Wet,very compact,brown fine SAND, |prior to setting well|]
some Silt,trace gravel | point
BRT
Wet,very compact,red-brown and gray 4§ 50"
f-c SAND,some fine Gravel,little
10138 100J0.3' - Silt
: Boring complete with Auger Refusal | Free standing water
Py at 51.5 feet recorded at 12.2°' on
2 ] 1-13-84 with bottom
I of hole at 20.0 feet(
B Welds on casing in-
7 spected on 1-13-84
T Two-inch 1,D,
o stainless steel well
- installed with bottom
N at 42.9°, see
Drawing 2 for well
_" construction details. |-
4]
g
!
;g’q
]
10
\ .
Iy Ni
-~
,.":'“’"“ﬁ—z - so0om_12__ - with_140 & s ot tating_ 30 ~periow. crasswicanion _ViSudl by
) “Wdine - - with Geologist

| ] 3.1

L

i . weight talling______~per blow.
ACSTM N.I5RA. Usinag 3 3/4"”1.0. Hollow Stem Auger




TEST BORING Loc

2 w WEHRAN  ENGINEERING

Project No.C=77213Client SCA _SERVICES, INC.

Boring No. 34
Project’ CEEM-TROL POLLUTION SERVICES, INC.

Date Start _8/2/77
Location ___NIRGARR COUNTY, NEW YORK Date Finish 8/3/77
Type of Rig_SE AUGER Driller _EMPIRE SOILS Inspector__WSP__
i £ | Elev~ ,? ? Sample ; '3 o
a ) s 3| 4 alsecon o g ° Classification Remarks
: 5 .Inﬂf 3] g Z 12 6" Penetr 5?.; - 0" Elev. a 2499 .' Bl
ﬂ!\" Prasvise OEFOSMT!
| (=3 123 lgng o roum. DT Sroce. Tne. g | Yery derme,
? 7] —troce. e Groved dng
‘ ¢ ks 23119 [R8 | w@z‘: ‘ .
° s | 4 T tgeen Clen S |
, 3 B o ClAY TS et
{ |8 [ Bx """"U""" \emenaTions et 3
. | 9 g .
lo ey 5 Seaci A T T
B A o | § X Bl A 1.0
X l 1=} [--.:‘\ o Sum, ’-%":i- Ucﬂj =Y,
5 12° | Re=<. g.,; H%-_%.--.‘?. \‘I\T'.{:.Gtwcé\_ s’hs >
& | dE Tt it B0 g [
o |s i % =l{ el e veily e, WEALZ.
L. JF"f =) S Z Bemmm "Imar-ud" w‘r-”,\ Ie=e"
o 1 L= ar L LI |
£ = 3 4" ese. e‘-ﬁhm-\cu}-.uut T=feaimT
h 7 é X Qee_ loaau-c'{'h"%ﬂg &,_‘:,L
o LR ' Y
Sy {4 B[ hy | =70 oA BhE 1= we
Sl Py ;
— 75‘;‘“- z e‘j%i’r\-JCw See .
- i A n
N o il | ;| Lo ey
i. ' " | e g: R ovoum Ruor
2 3 67‘5..9’3-\ u} Bee . l!g“ kw S | Bee.
" ‘ . ~
= 2|3 ay %Mt [l = VT A~ on,
2 ) q ~ —
k . 18° | e, \ Gra.w_Q_
2 35" |, . )
&‘—\k °‘ '\ o k= {a] 15__ :Q &-—Aﬂcmﬁ&' TER R \\,AM‘%G_ i
<2 3o ;‘: Red-‘mrom e Sﬁnb'm :&*'\r'ﬂ'r...:
18 Qe V| S \.‘ﬁlg T Crave Rl 2. -
AV A e A TR O
g | Lo




————— . R

—

—
—1-20-84 )
STARTID . A"??‘Cqb‘f HOLE NO B-434
J— 1-23-84 | Stimchidbmdeiiitbideie surr_etev. _NCA.
T 1 _or 2 | %O""‘jj sw.orrn _6.45'"
rROJICT Monitoring Wells r_Road ==
SCA .Model City Facility iew York
MLOwWS O —
g samania v SOIL OR ROCK ‘ N%T
Sozoaszm i CLASSIFICATION €S
- . At w
[ 0.8 10PSOIL — -
116 111113124 Moist, stiff, brown Clayey SILT and i
fine-coarse ﬁand.trace gravel
o -— B
BXEY -
- Moi1st-wet, hard, Drown SILT,Some 0k -125"
2113178114132 fine-coarse Sand,some f-c Gravel, ' ' !
trace clay
Moist-wet,soft,brown and gray Silty i
412 12) 2 4 CLAY with occasional Silt partings, §
trace gravel GC
12.5-27! -
3 WOHr1.0° 2| - Becomes very soft §
61212 1315 Becomes soft,contains occasional ) ] 1
fine-medium Sand and Silt seams First free standing
water recorded at 26'
Running sand between |-
' [ 2
718115 g 3 Wet,compact,brown f-c SAND and Silt,|%’ 2nd 41
little fine Gravel Driller washed ahead |
from 26' to 41' prior i
to well installation
5175145 N2 Becomes very compact (>SS
i 27-ug’ B
16 50y0.5* k

= with

Ib. weight (alling_____~per blow.

12 - wien 140 & pin et tating 30 -per biow.  crassiricanion _ViSU21 by

Geologist

smwit m s Hesma 2 /4" T A UATYAu Ctam Brimow




- | — .

;ﬂ w WEHRAN  ENGINEERING
| v TEST BORING Log

x Project No.S=77213 Client SCA_SERVICES, INC. Boring Ne.__34

Project Date Start

-

!
' Location Date Finish______
) Type of Rig Driller. inspector_______
£ |l e E- Sampie -4 S .
! § E?ev % g 5 &Sooon s g 5 Classification Remarks
0 |2 1 Szl 212 6" Penerr 23] T ForElev. = 2199 ’
' | 1 Wl 17 G-mﬁ.b*ﬁum m‘?’ DANDrace S:n“&m
2= -y ’ & p o,
J|F= Cay b:x:am\rs u-&w%\nt e .
Eb SFtND, e T \quaéasg‘
> A
EBi%o (G0 | o0 Grding Bt T BAND, o) | ST
17" | = ‘\?)M Sce lavmers Redl.Symn Sl}T .
Tk 4g-
Pea- wiscantin Gacime TTo: \ L
N . — cerse,
===l 120/=" t\a Red v %C%S\LA ) 12\‘.
> e M o W ece. vaess : A '
3 Qee, Cabnlen 2 Bderm@ agbse
Becampo=l, el Semi= ‘ sty
4‘% lcc/‘f §"7.

3 | Reee.




[DATE
stantep 1-20-84 wouwo._B-43ACont
ppasuep _1-23-84 SUBSURFACE LOG | sunr. fev.  N.A.
2 o2 c.w.otrrn _6.45' |
sMrrt 1-27-83
monct —_Monitoring Wells SGEATo o~ =
SCA Model City Facility Lewiston, New York *_
A HEE T SOIL OR ROCK
- - - SAaerL iR
HEC j. j “ﬁ 1 CLASSIFICATION NOTES
‘8 -l s " [ 3+ v . 4
Moist,very compact,red-brown SILT, ;
i some f-c Sand,trace fractured rock, [
trace clay )
¥ BRT 5
4= k10| 42 100/0J3" Contains "and* fractured Rock o -45' i
M Eragments r
g Boring complete with REFUSAL at -
= 45.3 feet Welds inspected on -
7 casing on 1-23-84 1
5Q Two-inch 1.D. i
stainless steel well
y installed with bottom["
] at 40.5', see 5
i Drawing 2 for well H
. construction detai‘ls(
- Ei‘
. | s
- ! ) "
" | B
~ ! .
— i ~
-..__-____-

S Mo dme 2 - Visual by

L y N
gy S te drne " Cavng = with___ B weight falling_. ____“ror blow. — GQOLO_Q st
B2 O NVTSTIcaTiAw: ASTM D-1586, Usina 3 3/4% I.D. Hollow Stem Auger

ooon_12_ - with_W0_p, gin wt. tatting 30__~per biow. CLASSIFICATION




1 VTG WEHRAN ENGINEERING |
| TEST BORING LOG
Project Na.£277213Client SCA SERVICES, INC. Boring No. 43 __
" Project CHEM~-TROL POLLUTION SERVICES, INC. Date Start _8/12/77
J Location NTAGARA COUNTY, NEW YORK Date Finish _8/15/77
f Type of Rig. O AUGER Driller_  EMPIRE SOILS lnspector_ RDM/GAT
é = . g E Sample -4 .:."‘ N .
; § ‘ = g S | &|Spoon biows s g 3 Classification Remarks
. & a‘t.m.r G a Z 2 6" Penetr | 3 a 'O Elev. '.32.3.
g Lf S it
92 ] | sl T 18 R4
g (‘:" CEU" 4 918 Browm CLray "SH-; SO P*:.\Ti
14 1 Z Fs o | 13 k5 S‘a—tﬂ. ,Some Gn:.u-e_l dnﬁ '
5 ’ -
3 X7 3 = |30 o Teredty @'= Q.luﬁl iy
), ] ' i 33| — D~ Ch-caj m\'Lc.L:..u. s resie
1 231 2" | R 20 ~
% B U I
NG N
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S s | — 7o
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e ‘
g £ ﬁl 11. skesl5 1 6 SoH=Twm
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g ] - 3 -M BS 24- R
75— "
B a = G G = T
1| ; Li=
1y 77
g | 2 Pugurme,, DEPaaT . T:"::a <,
2o & 'éc—t‘\ré\‘e&
} 9 s la | Brown, <5 SAND, |t
3= 14 = ; *%meSL i)
= 1< =
R N Silt
g ' SN :"_ Grondd . 2o roundte_~hy well -
s R ] 1 [0 E\S“aa_/-)s ‘b ~N \‘E\J*éo:a
‘5“ | Cméo...j M‘&w u..\/ CL:.. T
!S_ ] ”__E;_ beds ¢‘?‘ Reael c*“’*"\ S\LT‘
TTREC Stme <5 Sana
u_li““-o = T B




—udad, el .

w WEHRAN  ENGINEERING ':
TEST BORING Loc

BKH.

sdad, [\ T

hedid.

[Ny

TR N OGH koM RO AR RO Lou G Lkd b

Project NoG=77213 Client SCA_SERVICES, INC. Boring No.___43
Project Date Start
Location : - - Date Finish______
Type of Rig Driller. Inspector_______
S| Elev-| 2 ; s;‘mp'e g’ S
N e 2| o | &iSpoon b 3 o Classification Remark
g | atien 65 Z | 6" Penetr %g = ‘0" Elay. = 223! ] e
| E’ > N Bs llg =" Gvnd.xhsCéQ\’ﬂ ’61%"“ .
) 4 p— i e ,
1§ N E Iy 42.'—o" .
sl - Pas-Wnscoust? Sracran et
5] 43 12 & 28 | a5 } Vderse,
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l_m
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_ 4 ‘g T ‘h\ em&
Vaam \TLB
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- TEST BORING LOG
G IS ' BORING NO. A-949
Ty Ny SHEET NO_| oOF 2
PROJECT : SLF No. || - Model City, N.Y. T
CLIENT : SCA Services, Inc. ELEVATION — 373,55
BORING CONTRACTOR: tmDire 5011S CIS T SiwE T CoRE T TURE J0ATE STARTE /5- Zo—1
WATER SaT s DATE FINISHED -Z—o-do
%‘{ TWATER EL_ | SCREEN TXEE ;;2‘] ;—f _;,{L R,L L—, YT
wWT. /o b INSPECTOR cm
! FALL éo‘ ‘ 7—=/ ‘# CoJ‘"f Cieve Soga0
SAMPLE
WELL °n T CLASSIFICATION REMARKS
CONSTRUCTION =2\ ne. rvee (SR0T0 0
‘ z d 3 O/b
A ' ,° ;| as jo-fa Tolsor f./j!'e ESILZWM * ::Mer:
i — /i-7e G lecral To// (] | herd
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- [e-cw] ShGEF
~N. 4 3-4 6/55/&/““”4-”’6 D?- CL-CH Ht!‘ ’
s " T |ss[T=¢
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WERAN ENGINERING

TEST BORING LOG

Gertonshe sec)

Snd fhck)

s S e BORING NO. 3-99
PROJECT : SLF No. 1| - Mogei City, N.V. SHEET NO. 2 OF 2.
CLIENT : DLA Services, Inc. JOB NO. ; v ——

o E"‘ S25LLE CLASSIFICATIO
| CONSTRUCTON 3:.-: na (e SO N REMARKS
i //'/' 1 ﬂfCaand’ &J o 7 ARLE
) f',” o -/ oo™ .
. E - 25 |ss . Grr o é:gq/aggc
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WE-RAN ENGIEING . » TEST BORING LOG

‘ i
b 2L | 3591700 -\ .Dczom’a:ea’ /&c/ SHALE
4"

N

“% i END OF Bol/rg
S
]

‘ « COBING BNGIEES ~
PROJECT : SLF No. il - Model Citv, N.Y. Eﬂots:'NG b el
l CLIENT : SCA Services, Inc. J08 NQUHEUZOK'Z —
BORING CONTRACTOR: EMDIre 50118 ELEVATIO
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SQILS INVESTIGATIONS INC.
M

January 5, 1990

Donohue & Associates, Inc.

4738 North 40th Street

P.O. Box 1067

Sheboygan, Wisconsin 53082-1067

Attention: Mr. Anthony R. Pawloski, P.E.

Reference: CWM-Chemical Services, IncC.
Testing Results
RMU~1 - Model City, New York

Gentlemen:

Enclosed are the results of the laboratory testing program on.
the recovered shelby tube samples obtained from RMU-1 in Model
City, New York.

We appreciated the opportunity to perform this work for you. 1If

you have any questions, or we can be of further assistance,
please do not hesitate to contact us.

Sincerely,

EMPIRE SOILS INVESTIGATIONS, INC.

Frank R. Minnolera,”Jr.
Geologist

FRM/clc

S-5167, SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075, 716-649-8110, TELEFAX 716-649-8051
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SUMMARY OF LABORATORY TEST RESULTS

SCA/RMU-1
MODEL CITY, NEW YORK

NATURAL
WATER  DRY UNIT  LIQUID PLASTIC PLASTICITY
SAMPLE CONTENT  WEIGHT, LIMIT LIMIT INDEX
BORING NO SAMPLE NO. DEPTH (FT) (%) (1bs/ft ) (%) (%) (%)
B-3-89 S-4 13.0-15.0 15.6 118.8 16.9 11.5 5.4
S-7 25.0-27.0 22.7 106.9 -- . --
B-4-89 s-6 10.0-12.0 39.6 81.8 -- .- --
5-7 14.0-16.0 -- -- 37.8 19.7 18.1
B-5-89 S-6 20.0-22.0 28.8 97.8 30.2 21.8 8.4
B-6-89 s-5 15.0-17.0 40.1 82.1 37.1 22.6 14.5
B-7-89 s-5 15.0-17.0 30.9 94.0 22.0 15.2 6.8
S-7 20.0-22.0 31.3 92.4 -- -- --
BD-89-134

SCA-RMU. j fc
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277.00/

UNCOMFINED COMPRESSION TEST

15.69

Compressive Stress, psi

Axial Strain, %

Sample number:®

Uncontined strength, psi = |
Undrained shear strength, R%iwmmmmm

Rate oFf stra1n, Z7min

Mater content, Z
Veid ratio T

(SREUPALEON) H i o]
‘Dru densxtga pcf

Specimen diameter, in 7
Specimen height, in

Description: EBrown CLAY & SILT, trace gravel

LL = | PL = | P1 = |68 = 2.75 | Tupe: 3I* SHELBY TUEE

Project No.: BD-89-134 Client: DONOHUE & ASSOCIATES INC.
Date: 12-18-89
Femarks: Project: SCA ~RMU-1, MODEL CITY, NEW YORK

Location: BORING NO. B-3-£9
-4 13°-15°

UNCONF INED COMPRESSION TEST
Empire Soils Investigations, Inc.

Fig HNo.
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277003.

UNCONFINED COMPRESSION TEST

18.008
@
Q.
. )
"
bt
-
w
gL
=
n
4]
A
Q-
=
]
o
Axixl Strain, 2 {
Sample number: 1
Uncontined strength, psi SRR N %1t RV R
Undrained shear strength, PSl.mmmmmnW, ?5 SRV SO OVAPON AU I
Rate of strain, % min 8.s061
Mater contents X o b S2e5 o
Mold ratio e 9.8364
Saturation, # . T eaus U0 o o
Dry densitw, pc# T 1.8 L
Specimen diameter, in T 2.81 . ..
Specimen height, in S5.62 i
Description: Brown CLAY & SILT, *trace gravel 2 zand _
LL = | PL = | P1 = [6S = 2.75 [ Tuype: 3 SHELBY TUEE
Project Mo.: BD-37-134 Client: DOMOHUE & ASSOCIATES INC.
Date: 12-18-89%
Femarks: Project: SCA -~ FMUJ-1, MODEL CITY, NEW YORK
Location: BORING MO. B—4-g9
-7 14-18
UNCONFINED COMPRESSION TEST
Fig Mo. Empire Soils Investigations. Inc.
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TEST DATA: SAMPLE DATA:
"é Specimen Height (cm): 11.32 Sample Identification: Boring B-4-89
& Specimen Diameter (cm): ‘ 6.99 Sample No. S-7, (14.0'-16.0"')
Dry Unit Weight (pcf): - 89.7 Visual Description: Greyish-brown
Moisture Content Before Test (%): 35.2 silt & clay.

Moisture Content After Test (%): 33.6 Remarks:

Cell Confining Pressure (psi): 95.0

Test Pressure (psi): 85.3 89.8 Maximum Dry Density

Back Pressure (psi): 80.0 79.8 (ASTM D ) (pef):
Differential Head (psi): 5.3 10.0 Optimum Moisture Content (%):
Flow Rate (AV/t)(cm¥/sec)04.67x10 > A8.64x107> Percent Compaction:

Permeability (cm/sec): O3.52xlO.8 1\3.55:&10”8 Permeameter Type: Flexible wall.
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UNCONFINED COMPRESSION TEST

Compressive Stress, psi

"o 1@ 20 30 4@

Axial Strain, %

Sample number?: 1
Uncontined strength, psi ] 528 i e
‘Undrained shear strength, psi |  2:68 IS O |
Rate of strains, Z/min 0. 8v6

Vater contents 2. S22 8] TR SO

Void ratio 1.0436 | R I

Saturations % e o 282 8L TN Y
‘Dry densitys pcf BB R TR
‘Specimen diametery in L 283 b e e
Specimen height, in S.62
Description: Prown CLAY & SILT

LL = TPL = | PI = [68 = 2.75 | Type: 3* SHELBY TUBE
Project No.: BD-89-134 Client: DONOHUE & ASSOCIATES INC.
Date: 12-18-89
Remarks:

Project: SCA -~ RMU-1, MODEL CITY, NEW YORK
Location: BORIHG NO. B-5-89
S-4 29’ -227
LUNCONFINED COMPRESSION TEST
Empire Soils Investigations, Inc.

Fig HNo.
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UNMCONFINED COMPRESSION TEST

Compressive Stress, psi

1@ 15 20

%) S

Axizxl Strain, «
Samp le number: 1
Unconfined strength, psi _ 3.8 [ T .
Undrained shear strength, psi . | . 1.2% L e
Rate of strains #Zs/min - 9.818
Water contenty X D22 L e
Void ratio m.mwuwmmm.NMMWmmW.MNMNM“M}aQ?ll ........
Saturations X ) 1982
Dru density, pcd JB2.1 b
vRE&&W?OW§13m9t°r’“¥OMW b e B e = o ey 2.81 e
Specimen height, in 5.50

Description: Brown CLAY & SILT
LL = | PL = [ PI = 165 = 2.75 | Tupe: 3~ SHELBY TUBE
Froject No.: BD-E%-134 Cliemnt: DOHOHUE & ASSOCIATES INC.
Date: 12-12-89
Remarks: Project: SCA -~ RMU-1, MODEL CITY, NEW YOR
Location: BORING MO. EBE-5-89
S=5 157177
UNCONFINED COMPRESSION TEST
Fig Mo. | Empire Soils Investigations, Inc.
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UNCONFINED COMPRESSIOM TEST

16.00

Compressive Stress, psi

Sample number: 1 !
Unconfined strength, psi | 2233 ..
Undrained shear strength, epsi BRTS: 4= TN AR g

Rate of strain, A /min 9.3860
MWater content, 7 i o S1.8 . U S
Void ratio ...} 89543 1} i !
Saturation, U T U8R T L
Dry density, pc+ . = ] 8.8
Specimen diameter, in = B2 - S SR
Specimen height, in 5.82 . i ”i__, ‘
Description: Brown CLQY & SILT L

LL = fPL = [PI = [GS = 2.75 | Twpe: 3° SHELEY TUEE

ML L LT

Project Ho.: BD-8%7-124 [Client: DOMOHLIE 3. RSSOCIATES IHNC.
Date: 12-18-89 !
Remarks: iProject: SCA ~ FMU-1, MODEL CITY¥, HEM YORK
i
pLocation: BORIMNIZ M. B-7-59
i s-5 15°-12°
i UNCONFINED COMPRESSION TES
Fig Ho. I Empire Soils Investiqations, Inc.
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J & L TESTING COMPANY, INC.

QEOTECHNICAL, GECMEMBRANE, GEOTEXTILE ANO CONSTRUCTION

- MATERIALS TESTING AND RESEARCH
November 6, 1989

Project No. 89S466-01
PER No. 378-378-11

CWM Chemical Services, Inc.
P.0. Box 200

1550 Balmer Road

Model City, New York 14107

Attention: Mr. Joseph Pizzuto

RE: FINAL REPORT
SLUDGE STABILIZATION EVALUATION
UNCONSOLIDATED UNDRAINED TRIAXIAL
STRENGTH TESTING OF STABILIZATION MIXES
MODEL CITY FACILITY

Gentlemen:

In fulfillment with our proposal dated January 30, 1989
and subsequent revisions and clarifications made during the
course of this testing program we are pleased to submit
herein our final report of the sludge stabilization study.

Our work consisted of a comprehensive program of mixing
six (6) designated sludges with stabilization materials,
curing specimens for prescribed time periods and evaluating
their engineering properties through a series of
unconsolidated undrained triaxial tests. A description of
the materials tested, preparation, curing and testing
procedures are presented in the following sections.

MATERIALS OF INVESTIGATION

The materials supplied to our laboratory for this testing
program were supplied in sealed five (5) gallon buckets
obtained from CWM Chemical Services Jlaboratory in Model
City, New York. The samples were labeled as follows:

Material Description 1.0. Number
A1Tied - Amphenol Corp. G71312-MDC
Eastman Kodak M63483-MDC
General Electric F62375-MDC
Harrison Radiator H55059-MDC
Oneida Silversmith F70531-MDC
Industrial Services Corp. E57748-MDC
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Mr. Joseph Pizzuto -2- November 6, 1989

The stabilization material was Type I Cement derived from
a local source and provided by CWM Chemical Services Inc.

MIX RATIOS
Stabilization mix ratios were prepared by CWM and

supplied to our laboratory for this testing program. These
mixes were as follows: '

Sludge Material Mix Ratio
Allied - Amphenoi Corp. 1 1b. Sludge: 1/4 1b. cement
Eastman Kodak 1 1b. Sludge: 1/4 1b. cement
General Electric 1 1b. Sludge: 1/4 1b. cement
Harrison Radiator 1 1b. Sludge: 1/4 1b. cement
Oneida Silversmith 1 1b. Sludge: 1/4 1b. cement
Industrial Services Corp. 1 1b. Sludge: 1/4 1b. cement

PREPARATION AND TESTING PROCEDURES

Initially two (2) laboratory batches were prepared for
each of the first five (5) waste streams using a ratio of
one (1) pound of sludge to 1/4 pound of cement. The
attached data Tables 1 and 2 labeled "Test 1" represents
tests performed on batches cured at room temperature.
Samples were extracted from the batches for strength testing
(ASTM D-2850) at curing intervals of 1, 7 and 14 days.

The data labeled "Test 3" was performed to simulate the
effect of placing and compacting the stabilized sludge
within the landfill after the material is allowed to cure in
the roll-off boxes at near room temperature for a maximum of
three (3) days.

The "Test 3" Tlaboratory batches were tested using the
following general procedures:

1. The batches were allowed to cure at room temperature
for one (1) day.

2. Samples were then extracted and trimmed for strength
testing (ASTM D-2850).

3. The remaining material was remolded on the third day
and allowed to cure four (4) days (the 7 day test)
for the next test sequence.

4. The last set of tests were performed on the 14th day.

Additionally, an attempt was made to evaluate the effects
of freezing on the strength of the first five (5) batches of
stabilized sludge. The following presents our procedures
and observations associated with this portion of the project
known as Test Series 2.




R il P~ GO N =N -l

sl K Sl
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l. The samples were mixed as prescribed. o

2. The batch was buik placed in a freezer at 25°F to
simulate exposure of the material in a roll-off box
to subfreezing weather.

3. After 24 hours, three samples were extracted and
trimmed for strength testing. The were then allowed
to thaw to room temperature before performing uncon-
solidated undrained strength tests.

4. Upon testing, the ends of the samples crumbled and
yielded little to no strength. However, the center
of the sample was relatively strong compared to the
ends which were exposed directiy to the subfreezing
temperatures. These test results are not presented
due to their low strength. ~

To investigate the freezing problem further, we remixed
batches and repeated the procedure. This time we extracted
several samples, inspected the material under a 5X
magnification and observed the following:

1. The end surfaces of the sample had frozen water
crystals.

2. These crystals decreased in size and quantity the
further they progressed into the sludge matrix.

3. In the center of the matrix, crystals were very few
and small in size. (about 3 inches into the exposed
surface).

From these observations we concluded that subfreezing
conditions froze the water before it could react and hydrate
with the cement. The first 3+ inches of penetration
appeareg to be the most critical after 24 hours of exposure
to a 25°F environment. Lower temperatures would most likely
increase this depth of penetration.

By the direction of CWM we suspended the freezing portion
of our testing program. Consequently, Test Series 2 is not
presented.

The sixth batch, labeled E57748, was tested using the
same procedures as Tests 1 and 3 for the first five (5)
batches.

A more detailed outline of the preparation and test
procedures is presented in Appendix 6. Individual test
results, raw data and test summaries are presented in
Appendices A through F. As shown, testing consisted of
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Unconsolidated Undrained Triaxial Tests per ASTM D-2850
generally using 1.85 inch diameter samples with a height to
diameter ratio of of approximately 2.2.

DISCUSSION OF TEST RESULTS

It is obvious from the test results that the strength
forming process of a sludge cement mixture is quite complex
and highly dependent on the sludge components other than
free water which reacts with the cement. The chemistry of
this hydration process and the ancillary chemical reactions
which either enhance or reduce strength were not addressed
in this study. The focus of this work was to determine the
total strength of the material at the end of 1, 7 and 14
days of curing to provide the engineer with appropriate
strength data for stability evaluations.

A. General Observation

Our general observations are as follows:

1. Each sludge varies in strength with the same quantity
of cement stabilizer. The rate of strength gain and
ultimate strength over a 14 day period varies de-
pending on the sludge components and the chemistry
associated with the curing process.

2. In general, the higher the water content the lower
the strength for the same sludge cement mixture.

3. Low temperatures (below freezing) tends to freeze the
free water precluding it from hydrating with the
cement. This was evidenced in the Series 2 tests
which were discontinued.

4. Curing time is critical to fully develop strength of
the mixture.

5. Sample disturbance after the first three days of
curing tends to reduce the ultimate strength of the
sludge probabiy due to the breaking of material bonds
between the hydrated cement and the siudge.

6. All six streams of unstabilized sludge received in
buckets were relatively firm when the material was
left undisturbed. There was no apparent free water
on the surface of the sample. Once the material was
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removed from the buckets and placed in the grout
mixer the strength decreased rapidly. The material
became soft, developed free water and became a
viscous liquid.

7. Adding cement to the grout mixer greatly reduced the
material viscosity, eliminated free water and
stiffened the material noticeably.

8. The hydration (strength gaining) process visually
appeared to develop almost immediately once the
material was compacted in the mold.

B. Series No. 1 Test Results

As shown by the test data on Tables 1 and 2, Series 1
tests were not subjected to remolding during the curing
period and developed a considerable gain in strength with
age. At 14 days of curing, the Eastman Kodak and Oneida
Silversmith sludges became extremely hard and broke much
like a concrete cylinder. It is pertinent to note that very
little change in water content was noted over the 1, 7 and
14 day period indicating that initial hydration was
substantially accomplished during the first 24 hours of
curing. The remaining strength gain can be attributed
mostly to the curing of the sludge and cement. Similar
strength gains were also noted with the other materials but
exhibited breaks more <closely resembling soils with a
cohesion and friction angle.

C. Series No. 3 Test Results

From Tables 1 and 2 it can be seen that the strength of
the sample decreased after remolding. However, much of the
strength was regained after a period of curing. On the 4th
day after remolding (7 day age), the strength of some
samples (Allied- Amphenol, Eastman Kodak, Harrison Radiator
and General Electric) regained and exceeded or were close to
that of the samples tested after one day of curing. Only
the materials representing the Oneida Silversmith and
Industrial Services sludges had strengths less than the one
day strengths after 7 days of curing. Of all the samples
tested with the prescribed mix ratio, the only material to
have low strength gain after remolding and 14 days of curing
was the Industrial Service Corporation sludge. This
material also had the highest material water content. We
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could not perform 14 day tests on the Allied Amphenol or the
Eastman Kodak sludges due to the 1lack of available
materials. However, extrapolation of the 1 and 7 day tests
leads to the conclusion that acceptable strength values
would likely be achieved if 14 day tests could have been
performed.

D. Comparison of Test 1 and Test 3 Data

Although there were slight differences in water contents
between the buckets used for Tests 1 and 3 of the sludge
samples, a number of comparisons can be made.

1. Since the 1 day (24 hours) tests were performed under
the same non-remolded conditions for both test
series, the only difference in strength data should
be related to differences in moisture content and
inherent variability of the materials. Table 2 can
be used to make these comparisons.

2. After 7 days of curing, strength gains would continue
to occur for Test Series 1 with a commensurate loss
in strength for Test Series 3 due to remolding on the
3rd day of curing. This loss of strength due to re-
molding is clearly shown on Table 2 for Test Series
3. Obviously, material variability must be con-
sidered in this comparison.

3. After 14 days of curing, strength gains continued to
occur for Test Series 1. (See Table 1 and 2) This
is as expected because there was no remolding of the
materials. For Test Series 3, strength gains
generally increased but the data is less consistent
probably due, in part, to remoiding and variability
of the materials and moisture content.

CONCLUSIONS

Based on the aforementioned discussion, the following
conclusions can be drawn from this study.

l. If the material is subjected to freezing before it is
placed in the landfill, substantial losses in
strength are expected.

2. The addition of cement at a ratio of 1 1b. sludge to
1/4 1b cement realizes substantial gains in strength
over a 14 day period of curing.
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The strength of the sludge after 14 days is directly
related to its ability to cure without disturbance
or remolding.

Unnecessary disturbance of the sludge should be
avoided to maximize the ability of the material to
develop its full strength.

Available water for curing is critical in developing
strength for the proposed design mixes. Based on
this study, it appears that substantial increases in
strength can be realized for the Industrial Services
Corporation sludge if the delivered moisture content
is lowered or the cement content is increased. From
an economic view point, decreasing the moisture con-
tent would be preferrable if the stabilization pro-
cess is fixed for all sludges (1 1b. sludge to 1/4
1b cement). Otherwise, the process may have to be
adjusted when this stream arrives at the site for
processing.

Based on the data developed in this study a con-
servative set of design strength values would be as
follows:

800 psf
13.5 degrees

Cohesion
Friction

"o

See Figure 1 for a summary of strength
characteristics. ,

When using these properties consideration should be
given to the placement of Industrial Service
Corporation stabilized sludge into areas of the
landfill outside the limits affected by slopes and
the stability of the landfill. Alternately, the
process can be adjusted to increase the strength of
this material with additional cement provided the
chemistry of the waste does not adversely affect the
curing process. More research is necessary for this
material.
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The test results presented herein represent the strength
characteristics of the delivered materials stabilized with
Portland cement (Type 1) provided by CWM Chemical Services
Inc. Care should be taken to monitor the streams of waste
as they are delivered. Substantial deviations 1in water
content or chemistry of the waste streams could yield
different properties from these tested.

Sincerely,

TING COMPANY, INC.

7.

Boschuk,”/Jr., PE, REP
President

JBJ/d1z
L-D#108
Enclosures
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SUBSURFACE INVESTIGATION REPORT
SCA - SECURE LANDFILL #13
MODEL CITY, NEW YORK

I. INTRODUCTION

The following report presents the results of our firm’s subsurface
investigation performed on April 11 through April 19, 1988 at the
site of the proposed S.C.A. Secure Landfill #13, S.C.A., Model
City, New York. The program was divided into two phases. Phase I
being the field investigation and Phase II the laboratory testing.

The test boring program was requested and authorized by Mr.
Michael Reutten of Donahue and Associates, 4738 North 40th Street,
Sheboygan, Wisconsin, 53081. Test boreholes were located in the
field by Mr. Mark Powers of Donahue Associates at locations as in-
dicated on the Test Boring Location Plan which is attached as part

of this report. The site is presently an undeveloped parcel of
land located within the S.C.A. facility.

II. METHOD OF INVESTIGATION

Standard drilling techniques were employed to advance the hollow
stem augers through the overburden soils. Representative soil
samples were obtained by driving a two (2) inch outside diameter
split spoon sampler into the undisturbed soils beneath the augers,
using a 140 pound drive hammer falling 30 inches. Data regarding
compactness and consistency of the overburden soils are related to
the penetration resistance of the standard split spoon, in accor-
dance with the "Standard Penetration Test" (ASTM D-1586).

Standard sampling techniques were also employed to obtain 3" un-
disturbed samples (Shelby Tubes) from various depths. A total of
fifteen attempts were made at obtaining undisturbed samples with a
total of thirteen samples recovered. These recovered samples were

waxed and sealed in the field by the driller, and returned to our
office.

A total of ten bag samples were obtained by Mr. Powers from the
borings. These bag samples consisted of auger returns from
various depths in the upper soil strata.

All recovered samples were classified in the field by our drill
foreman, and transported to our Hamburg, New York office where
visual classification was performed by a geologist. Included with
this report 1is our "General Information and Key to Subsurface
Logs" as a supplement to explain the terms, symbols, and defini-
tions which are utilized in our visual classification.
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Included with this report are the results of the soils testing
program performed by our laboratory as per Mr. Powers instruc-
tions. All testing was performed according to ASTM specifica-

tions. These results are tabulated in Appendices "A" through D"
of this report.

Please note that the triaxial test results will be provided as
Soon as the testing has been completed.

III. SUBSURFACE CONDITIONS

The general subsurface conditions encountered at the site consist '
of interbedded sands, silts, and clays. Depths of boring comple--

tion ranged from 32.0 feet below grade in borings B-3, B-9, and
B-10 to 42.9 feet below grade in boring B-1.
Free standing water was encountered at depths ranging from 8.0
feet below grade in B-2 to 31.0 feet below grade in B-9 at time
of completion. No free standing water was eéncountered in borings
B-4, B-5, B-7, and B-8 at time of completion. It should be noted

that all borings were backfilled with bentonite grout at time of
completion.

The stratification lines shown on the boring logs are approximate,
where in-situ the changes between strata may be more gradual. The
subsurface information represented by the attached logs indicates
conditions present only at the time and location of the investiga-
tion. Variations may be encountered in subsurface conditions that
are not evident due to the location or depth of test boreholes.

The following pages contain data recorded in the field by the
drill foreman and test data established within our laboratory.
This data, along with the recovered samples and their visual clas-
sification , constitutes the subsurface investigation report.

All recovered samples will be retained for a maximum of sixty (60)

days, at which time the samples will be destroyed unless otherwise
directed.
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Empire Soils Investigations, 1Inc. is a full service organization
which can supplement this report with additional services in the

areas of foundation design, environmental assessments and con-
struction quality control.

If you have any questions, please contact our office at any time.

EMPIRE SOILS INVESTIGATIONS, INC.

5@2%'&-%/

Frank R. Minnolera,
Geologist

bjl
Enc.
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APPENDIX A

LABORATORY TESTING RESULTS
SCA - SECURE LANDFILL #13

BAG_SAMPLES
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APPENDIX "a"
TABLE 1
PHYSICAL, COMPONENTS ATTERBERG LIMITS

PLASTIC
DEPTH GRAVEL SAND FINES LIQUID LIMITS INDEX

2-3- 8.6% 32.2% 59.2% 17 1
3-10" 5.1% 27.2% 67.7% 18 3
2-5" 1.5% 17.1% 81.4% 31 11
3-7" 2.1% 13.0% 84.9% 25 9
2-7" 1.0% 15.9% 83.1% 26 8
5-8° 0.1% 5.3% 94.6%. 19 0
4-8" 1.5% 14.2% 84.3% 29 12
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EMPIRE SOILS INVESTIGATIONS, INC. Fig. No. 1
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MATERIAL DESCRIPTION

ARSHTO

C CLAY SOME SILT LITT!

[=

e

SAND TRRCE GRrQuel

Date:

6-27-88

Project No.:
Project: SCA SANITARY LANDFILL # 13

" 0 Location: BORING B-$,

BD-88-52

257 =27

GRAIN SIZE DISTRIBUTION TEST REPORT

EMPIRE SOILS INVESTIGATIONS, INC.

|
|

Remarks:

SHELBY TUBE SAMPLE

N.W.C. = 24,2 %
DRY UNIT WEIGHT
PCF

=

Fig. No. 15
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MATERIAL DESCRIPTION

uscs

RASHTO

2 CLAY AND SILT SOME SAND TRACE GRAVEL

CcL

- o Locaticon:

Project No.: BD-88-52
Project: SCA SANITARY LANDFILL # 13
BORING B-7, 3°-57

Date: 86-27-88

GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS, INC.

Remarks:

SHELRY TURE SAMPLE
19.8 4
DRY UNIT WEIGHT

N.UW.C.

115.1 PCF

Fig. No. 16




GRAINM SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
m Test | %+3* “ GRAVEL < SAND < SILT « CLAY
. [o] 18 0.0 18.4 8.0 28.7 44.9
h PI Dgs Dsa Dsg D3g Dis Dig Cc Cu
P ol 23 4 15.87 @.21 | e.ge2
' MATERIAL DESCRIPTION uscs AASHTO
- o CLAY SOME SILT SOME GRAVEL TRACE SAND CcL-ML
[. Project No.: BD-88-52 Remarks:
Project: SCA SAMITARY LANDFILL # 13 SHELBY TUBE SAMPLE
Location: BORING B-7, 20°-22°
. © ’ N.WM.C. = 32.5 %
n DRY UNIT WEIGHT -
. Date: 6-27-88 (NOT TESTABLE>
GRAIN SIZE DISTRIBUTION TEST REPORT
. EMPIRE SOILS INVESTIGATIONS,s INC. Fig No. 17




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

Uscs ARSHTO

T CLAY LITTLE SILT TRACE SAND TRACE

GRAVEL

cL

Project No.: BD-88-32
Project: SCA SANITARY LANDFILL # 13

b4 »
| e B-—s 25 —27

+- VOL T RIC
el 1Y

s - &
ile AWINAIIG

’

Date: 6-27-88

Remarks:
SHELBRY TUBE SAMPLE
N.W.C. = 38.3 %
DRY UNIT WEIGHT

= 98.9 PCF

GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS,

INC.

Fig. No. 18




GRAIN SIZE DISTRIBUTION TEST REPORT
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o I8 11 8.88
!
MATERIAL DESCRIPTION uscs ARSHTO
C CLAY SOME SILT TRACE SAND TRACE GRAYEL cL
Project No.: BD-88-S2 Remarks:
Project: SCA SANITARY LANDFILL # 13 SHELBY TUBE SAMPLE
O Location: BORING B-9, 28°-22’
N.W.C. = 26.7 % {
DRY UNIT WEIGHT -
Date: 4-27-88 = PCF
GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS, INC. Fig. No. 13
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GRAIN SIZE DISTRIBUTION TEST REPORT

Project: SCA SANITARY LANDFILL # 13
O Locaticn: BCRIMG B-i8, 2¢°-22°

Date: 6-27-88

GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS,

INC.

Fig. No. 20
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|
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o 2 10 a.10 3.380 '
MATERIAL DESCRIPTION Uscs AASHTO
QO CLAY SOME SILT LITTLE SAND TRACE GRAVEL cL
Project MNo.: BD-88-52 Remarks:

SHELRY TURE SAMPLE
N.W.C. = 24.9 «
DRY UNIT WEIGHT

= 197.2 PCF
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APPENDIX C

Part of Appendix B
RMU-1 Report

LABORATORY TESTING RESULTS
SCA - SECURE LANDFILL #13




APPENDIX "C"

Table 3
Dry Natural Maximum
Densgity Moisture Stress
96.7 pct 28.1% 639 pst
107.2 pef 17.2% 1548 psf
86.9 pcf 19,.9% 1218 pst
115.1 pcf 19.8% 2678 psf

Peak

Strain
AL XL 22)

18.,3%
12.5%
6.8%

10.9%
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Part of RMU-1
Appendix B

APPENDIX D

LABORATORY TESTING RESULTS
SCA - SECURE LANDFILL $#13

PROCTOR VALUE FOR COMBINED
BAG SAMPLES AND SHELBY TUBE MATERIALS
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PROCTOR TEST REPORT
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115 | l
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later content, ¥
*Moditied” Proctor, ASTM D 1557-78, Methad &
Elevr Classification Nat. 7z “ <
Se.G. L PI
Depth uscs RASHTO Moist. | o L No.4 |No.298
2.5 3.4 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 9.9 ¥
Maximum dry density = 125.5 pc+ O
Project No.: BD-88-52 Remarks:
Project: SCA SANITARY LANDFIL! #1X
scation: COMBINATION OF BAG SAMPLES
AND SHELBY TUBE SAMPLES
Date: &6-27-1988
PROCTOR TEST REPORT
1 EMPIRE SOILS IMVESTIGATIONS,s INC. Fig. Mo. _24
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SPECIMEN DATA . INITIAL | FINAL RELATED TESTS. SAMPLE DATA:B-G
MOISTURE, CONTENT, %, 31.8 27.4 BORING NO. SUPF ELEY
75592 recrc onmvry 2288 | sampLeno OEPTH-FT _ 2827

YO0 RATIO, ¢ ’8260 —————

DESREC oF saTumaTion % | 102,2 | 110,0 |ORGAMC CONTENT.% | VISUAL DESCRIPTION: ____See Tube Log

LIQUID LIMIT, % -

DAY DENSITY, per 90.6 |-

PLASTIC Limi? % =
#EIGHT, Ngues 1 .000 0 e 909 PLASTICITY INDEX =

—p———

DIAMETER, mCHES — -
1w hew 2,50 CIQUIDITY NOEX e '.z'm:',‘:N":f-.m_:mua;:r:w': CONSOL'DA-”OM

TEST ANALYSIS: PERCENT CLav nil¢ —f—-— TEST REPORT
FPECTIVE M-GiITU SRESIUNE, fof - AcTiviry TUTT T pee——s
N 1.6 UNORAINED SHEAR SCA-Model REPORT NQ: L-4

PRECONSOLIDATION PRESS., faf STRENGTH, sy , puf - SLF - 13

NET PRECONSOLIUATION PRESS., 147 3 Donahue A iat
cousmcssion mocx, ¢ .. .28 __ |DORawN BY: TH ue Associates

RLCOMORESSION IDEY, € .. _. 036 CHECXED BY CK oATE: 7-21-88 F’ROJ.NOV; B0-83-52
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TECT DATA: SAMPLE DATA:

Specimen Height (em): 14,08 Sampls Identirlca{.{cm__éompos{t'n Sample
Speciman Diameter {cm): 1.2 —
Dry Unie Weight (pcf): 111.,3 Visual Duseription:_ Qudobrawn Clay
Moisture Content Bafore Test (V):_12,4 Some S11%

Moistura Content After Test (%): 16.3 Remarks:

Call Confininy Praossuze (psi): 85

Teast Preszure (pAil: A58 1| Mauimum Dry Density

Back Presaure (psi): 80 S0 (RSTM B 1g557) (pcf): 128 4
Differential Head (pai): & 10 Optimum Moiwtuzw Content (%): 9.9
Flow Rate (AV/¢)(cm¥/aac)Q 3, 20x10"4 »4 Purvanl Coempaction: 88,8

Purmeability (cm/sec): OB.Z]X]Q'7 £3,15x10"" Permeametor Typelonstant liwad Triaxia)
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MYDRAULIC GRADIENT - Ah/L (em