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1. Introduction

1.1 Facility Overview

CWM Chemical Services, LLC (CWM), a wholly owned subsidiary of Waste
Management, Inc., owns and operates the Model City Facility located in the Towns of
Lewiston and Porter, New York. The Model City Facility is a state-of-the-art hazardous
waste treatment, storage, disposal and recovery facility that accepts hazardous and
industrial non-hazardous waste. All waste management facilities are located in the
Town of Porter. Certain wastes may be accepted for pretreatment to meet land ban
disposal criteria prior to landfiling. Other wastes may be landfilled directly without
pretreatment.

The site contains several closed and one operational landfill, referred to as Residuals
Management Unit 1 (RMU-1). This Engineering Report describes the design,
construction and operation of a new on-site landfill (referred to as Residuals
Management Unit 2 [RMU-2]), which will allow for the continuation of waste receipt and
landfilling at the Model City Facility following closure of RMU-1.

RMU-2 is designed to provide an effective means of secure land disposal while
safeguarding the environment with a double-composite liner system, leachate
management and final cover system in accordance with New York State (NYS)
hazardous waste landfill regulations. Wastes that meet land disposal restrictions (or
other waste under variance) could be disposed in RMU-2. This Engineering Report
addresses specific engineering criteria, provides background information on the RMU-2
design and is organized into individual sections discussing, among other items, general
site information, regulatory requirements and engineering design, as well as the
general construction requirements and typical landfill operation practices.

1.2 Description of RMU-2 Design

The design of RMU-2 is similar to current on-site landfills having double-composite liner
systems — most notably, RMU-1. Rather than perimeter soil berms, RMU-2 will be
bounded by a mechanically stabilized earth (MSE) wall to control stormwater runon
and runoff. RMU-2 will be divided into six cells with intercell berms constructed of
compacted clay. The cells will be constructed in phases as waste disposal capacity is
needed. The floor of each cell will be sloped at a minimum of 1.0% (post-settlement)
toward the cell centerline and ultimately to a leachate collection sump. RMU-2 top of
final cover grades will extend from the perimeter anchor trench in the MSE wall at a
3H:1V slope to a grade break occurring at an elevation ranging from 418.0 feet above
mean sea level (amsl) to 433.5 feet amsl and then at a variable slope (5 to 13%) to
440.0 feet amsl.
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The design gross airspace between the top of the liner system and the bottom of

the final cover system is approximately 4,030,700 cubic yards (cy), of which,

approximately 3,934,000 cy is estimated to be available for waste placement. The

balance of the design gross airspace will be occupied by select fill (for haul roads and

around vertical risers). The minimum estimated site life of RMU-2 is approximately 11.1

years, based on annual gate receipts of 500,000 tons per year and an in-place waste

density of 1.5 tons per cy. A longer site life would result if annual gate receipts are less

and/or the waste density is higher.

The proposed RMU-2 footprint is depicted on Permit Drawing No. 2. Construction of
RMU-2 will require the demolition and, in some cases, relocation of various structures
related to the Model City Facility’s infrastructure as part of this project, including the Full
and Empty Trailer Parking Areas, Stabilization Facility trailer parking areas, Drum
Management Building, Emergency Response Garage, Heavy Equipment Maintenance
Building, the RMU-1 lift station and the trailer containment ramps for the secure landfill
(SLF) 10 leachate holding building and SLF 1-11 Oil/Water Separator Building. A
number of existing groundwater monitoring wells are located within or are in close
proximity to the limits of RMU-2. These wells will be decommissioned and, if the wells
are part of current monitoring events, replacement wells will be installed. A listing of
affected wells is presented in Section 4 of this Engineering Report.

Existing Facultative (Fac) Ponds 3 and 8 are within the footprint of RMU-2 and will be
eliminated in accordance with approved closure plan requirements. The existing Fac
Ponds 1 and 2 will be retained for ongoing use following construction of RMU-2. A new
Fac Pond 5 will be constructed and, in concert with the existing Fac Ponds 1 and 2, will
provide temporary storage of treated leachate for qualification prior to off-site
discharge.

Soils removed from the RMU-2 footprint during development will be used in the
construction of the RMU-2 MSE wall and the compacted clay liner (soil properties
permitting). Surplus soil and/or soil not meeting pertinent performance requirements for
use in the MSE wall or compacted clay liner will be stockpiled on site for future use in
other applications.

1.3 Zoning and Utilities

The portion of the Model City Facility on which RMU-2 will be constructed is currently
zoned for heavy industrial use (i.e., M-3 in accordance with the Town of Porter Zoning
Law), which allows waste management activities, including landfill operations. Existing
active and inactive utilities within the footprint of RMU-2, including water, leachate,
electrical and communication lines, will be either re-routed or removed, as necessary,
prior to construction of RMU-2.

163911351 engineering report revised november 2013 2
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1.4 Required Permits and Approvals

Various permits and approvals will be required from federal, state and local authorities
to construct and operate RMU-2. At the federal level, RMU-2 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. In accordance with Title 40 of the Code of Federal
Regulations Part 761, CWM will submit a TSCA Land Disposal Authorization
Application for RMU-2 to seek approval from the United States Environmental
Protection Agency (USEPA) for the disposal of TSCA regulated polychlorinated
biphenyls.

At the state level, the USEPA has delegated the implementation of RCRA regulations
to the New York State Department of Environmental Conservation (NYSDEC) under
Title 6 of the New York Codes, Rules and Regulations (6 NYCRR) Part 373. The
existing State Pollutant Discharge Elimination System permit for the Model City Facility
will be revised to allow the discharge of treated wastewater from newly constructed Fac
Pond 5 (instead of the current discharge from Fac Pond 3 or 8). Additionally, the
following permit applications and documents will be submitted to the NYSDEC by
CWM for compliance with state permitting requirements established in 6 NYCRR:

e Part 361 — Siting Certificate Application;

o Part 201 — Air Permit Application;

o Part 373 — Hazardous Waste Facility Permit Application;
e Section 401 (CWA) — Water Quality Certification;

e Part 617 — Draft Environmental Impact Statement, and

Part 663 (Article 24) — Freshwater Wetlands Permit

Site wetland delineations performed by Environmental Design & Research, PC in
2002, 2009 and 2012 and jurisdictional determinations from the NYSDEC and the
United States Army Corps of Engineers (USACE) indicate that the proposed area of
RMU-2 and relocated facilities does not impact any NYSDEC-regulated wetlands, with
the exception of impacts to a 100-adjacent area to a state-regulated wetland in the new
Drum Building Area and contains approximately 2.5 acres of federal wetlands. A joint
application under Sections 401 and 404 of the Clean Water Act and state Article 24 will
be submitted.
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At the local level, site plan approval and a permit for excavation will be obtained

by CWM from the Town of Porter. Additional permits may be required as part of the
relocation of existing facilities that are currently located within the RMU-2 footprint.
These additional permits will be obtained as necessary.
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2. General Site Information

2.1 Location and Description

RMU-2 will be located within the Model City Facility owned and operated by CWM. The
facility encompasses approximately 710 acres, of which, about 630 acres are permitted
for hazardous waste management operations. The area encompassed by the RMU-2
perimeter MSE wall is approximately 43.5 acres (to the outside toe of the MSE wall).
RMU-2 will be accessible by existing site roads. As part of a former military complex,
the Model City Facility has a local grid and elevation system to provide control for
construction and survey documentation. This grid system is monumented at the site
with numerous permanent monuments. For clarity, the RMU-2 survey location
descriptions discussed in this Engineering Report, as well as those shown on the
Permit drawings are referenced to this local grid system.

RMU-2 will be bordered to the north by the Stabilization Facility and to the south by
SLF 10 and the Porter/Lewiston town line. The west side of RMU-2 will be bordered by
the leachate tank farm (LTF), truck wash building and SLF 1-6. RMU-1 will border the
east side of RMU-2. The limits of grading for RMU-2 meet local, state and federal
property setback criteria. The proposed construction limits of RMU-2, including the
MSE wall, extend from approximately 10,135E to 11,835E and from 8,135N to
10,000N. The approximate limits of waste (defined by the inside edges of the liner
system anchor trench) extend from 10,185E to 11,790E and from 8,185N to 9,950N.

Presently, the portion of the Model City Facility that will comprise RMU-2 is relatively
flat with little topographic relief. Surface-water runoff from within this area is currently
managed using three stormwater basins: V01 to the north and V04 and V05 to the
west. A significant portion of the RMU-2 area is currently occupied by Fac Ponds 3 and
8, which do not contribute to surface-water runoff. As part of the construction and
subsequent closure of RMU-2, surface-water runoff from within the RMU-2 footprint will
be redirected to stormwater basins V01, V04 and V05.

2.2 Past Geologic and Hydrogeologic Studies

Numerous past investigations have been conducted throughout the Model City Facility.
Geologic and hydrogeologic investigations for the entire Model City Facility have been
performed and were submitted to the NYSDEC and the USEPA in March 1985
(Hydrogeologic Characterization, Golder Associates, Inc. [Golder], March 1985). Two
updates to the 1985 hydrogeologic report were also prepared and submitted in 1988
(Hydrogeologic Characterization Update, Golder, February 1988) and in 1993
(Hydrogeologic Characterization Update, Golder, June 1993). These studies detail the
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physiography, drainage, regional geology, site stratigraphy, hydrogeology and site
hydrologic parameters. In terms of hydrogeology, these studies focused on defining the
uppermost aquifer underlying the Model City Facility, groundwater flow direction and
rates.

Supplemental geologic investigations within the footprint of RMU-2 were also
performed and presented in a letter report entitled Geotechnical Investigation for
Proposed Residuals Management Unit Number 2 Western Expansion Area (Golder,
December 2002), a report entitled Landfill Footprint Analytical Data Study and Western
Boundary Relocation Investigation, Residuals Management Unit Number 2 (Golder,
August 2009) and a letter report entitled RMU-2 Glaciolacustrine Clay Sampling and
Lab Testing Results (Golder, February 2013). A copy of these reports is presented in
Appendix A. In general, the 2002, 2009 2013 geotechnical investigations confirmed the
geologic findings presented in the 1985, 1988 and 1993 site-wide investigations. The
geologic and hydrogeologic information presented in the following sections were
obtained primarily from the 1993 hydrogeologic report, with some additional detail from
the 2002, 2009 and 2013 geotechnical reports.

2.2.1 Site Geology

The Model City Facility is located on the Ontario Plain, which is an area of low
topographic relief between the Niagara Escarpment and Lake Ontario. The regional
bedrock geology consists of the Queenston Formation that is represented by shales,
siltstones and sandstones of Upper Ordovician to Silurian age. This formation is
approximately 1,200 feet thick where it underlies the Niagara Escarpment. Thicknesses
beneath the Model City Facility appear to be thinner, probably on the order of 1,000
feet, which is most likely due to erosion. The bedrock that directly underlies the Model
City Facility is composed of reddish brown shale. The upper 5 to 15 feet of rock surface
is generally highly weathered and broken. Typically, approximately 50 feet of
unconsolidated deposits overlie the bedrock formation. This material was deposited
during several Pleistocene glacial periods and consists of the following units (from
bottom to top):

e Basal Red Till;
e Glaciolacustrine Silt/Sand;
e Glaciolacustrine Clay;

« Middle Silt Till (intermittently); and
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o Upper Tills.
Each of these units is discussed in additional detail below.
Basal Red Till

Basal Red Till is the lowermost glacial unit at the site and is distinguished by its reddish
color, high density and dry indurated texture. This deposit can be described as a very
compact silt and coarse to fine sand with some gravel and shale fragments. The typical
thickness of this unit is between 2 and 10 feet across the Model City Facility.

Glaciolacustrine Silt/Sand

Glaciolacustrine Silt/Sand deposits overlie the Basal Red Till and are represented
mostly by reddish brown coarse to fine sand with some silt and gravel. The typical
thickness of the Glaciolacustrine Silt/Sand varies between 0 and 25 feet beneath the
RMU-2 footprint.

Glaciolacustrine Clay

The Glaciolacustrine Clay unit typically overlies the Glaciolacustrine Silt/Sand unit. The
contrast between these two units is usually sharp. The Glaciolacustrine Clay is
described as very soft to firm reddish brown to gray-brown silty clay with occasional silt
and fine sand partings and seams. The thickness of Glaciolacustrine Clay generally
varies from 5 to 25 feet across the Model City Facility. Within the RMU-2 footprint, the
thickness of Glaciolacustrine Clay varies from less than 1 foot to 25 feet.

Middle Silt Till

Middle Silt Till is found intermittently across the Model City Facility between the upper
and lower parts of the Glaciolacustrine Clay unit. The Middle Silt Till unit is described
as reddish 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 to 12 feet across the
facility.

Upper Tills
The Upper Tills unit is composed of three separate lithostratigraphic units, including the

Upper Silt Till, the Upper Clay Till and the Upper Alluvium. The Upper Silt Till occurs
intermittently throughout the Model City Facility. It directly overlies the Glaciolacustrine

163911351 engineering report revised november 2013 7
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Clay unit and is described as brown to gray-brown silt and coarse to fine sand with
some gravel. The thickness varies from 3 to 10 feet across the Model City Facility.

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

The Upper Alluvium unit occurs intermittently across the Model City Facility and
consists primarily of brown clayey silt with irregular laminations or compact gray silt.
The thickness of this deposit varies from 2 to 6 feet.

2.2.2 Site Hydrogeology

The results of previous investigations (Golder 1985, 1988 and 1993) define the
Glaciolacustrine Silt/Sand unit as the uppermost aquifer beneath the Model City
Facility. Concentrations of total dissolved solids indicate that groundwater in this unit is
considered saline under the NYSDEC water quality standards and is, therefore, not
suitable for use as a potable water supply. The Glaciolacustrine Silt/Sand unit is a
confined aquifer. The Glaciolacustrine Clay, Middle Silt Till and Upper Tills have much
lower hydraulic conductivities than the Glaciolacustrine Silt/Sand and function as
aquitards. The Glaciolacustrine Clay unit is the major aquitard restricting vertical
groundwater flow to the Glaciolacustrine Silt/Sand aquifer from the surface. As
reported in the 1985, 1988 and 1993 hydrogeologic reports, lateral flow in the
Glaciolacustrine Silt/Sand aquifer is generally north-northwest.

Appendix B contains Glaciolacustrine Silt/Sand potentiometric contours from May 15,
2001 and October 2004 well data. In general, these datasets represent the periods of
greatest potentiometric heads since regular recording of site-wide groundwater
elevation data began in the early 1980s. (Although water-level data have been
collected routinely for the Glaciolacustrine Silt/Sand unit since 1977, data collected
through 1983 are generally not considered reliable enough for comparison purposes
because several different procedures were used to measure groundwater elevations,
each with varying degrees of accuracy.) Across the majority of the RMU-2 footprint, the
May 2001 dataset indicates higher heads than the October 2004 dataset.
Consequently, the May 2001 monitoring event data and resulting piezometric contours
were used in the design of RMU-2.

In addition to the confined Glaciolacustrine Silt/Sand aquifer, there is a near-surface-
water table in the Upper Tills. Groundwater in this unit is not considered usable as a

163911351 engineering report revised november 2013 8
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potable water supply due to water quality and quantity. Potentiometric contours in

the Upper Tills indicate that lateral flow of shallow groundwater in this unit is
predominantly north-northwest, following the slope of the ground surface. In addition to
surface topography, potentiometric contours in this unit are also affected by area
drainage features and ponded areas. Barring the effects of these features, the water-
table surface in the Upper Tills unit is approximately parallel to the ground surface. Its
depth is noted to be about 2 to 5 feet below grade.

2.2.2.1 Hydraulic Conductivity of Site Soils

Numerous field and laboratory hydraulic conductivity tests (1985, 1988 and 1993) have
been performed on the geologic units beneath the Model City Facility. The following
table presents the most recently updated (Golder, 1993) geometric mean hydraulic
conductivities for each unit discussed in Section 2.2.1, as well as for the underlying
bedrock units.

Unit Geometric Mean Hydraulic Number of Tvpe of Tests
Conductivity [cm/s] (2) Tests yp
. kn=3x10° 4 Field
Upper Alluvium k,=1x10° 1 Laboratory
o kn=2x10° 182 Field
Upper Glacial Tills ky = 6 x107 3) 6 Laboratory
. - kn=3x10° 5 Field
Middle Silt Till ky=1x107 2 Laboratory
. . kn=5x10" 54 Field/Laboratory
Glaciolacustrine Clay ky =2 x10° 29 Laboratory (4)
. e kn=3x10" 87 Field
Glaciolacustrine Silt/Sand k, = 16x107° 6) 50 Field (5)
. kn = 4x10° 2 Field
Basal Red Till ky = 3x10° 4 Laboratory
Shallow Rock k=1x10" 11 Field
Deep Rock k =5x10° 3 Field
Notes:

(1) cml/s = centimeters per second
(2) k= bulk hydraulic conductivity
kn = hydraulic conductivity in the horizontal direction
ky = hydraulic conductivityé in the vertical direction
(3) ky estimated to be 6 x 10 cm/s due to structural discontinuities in the Upper Tills (see
Sections 6.1.7 and 7.4 of 1993 Hydrogeologic Characterization Update [Golder, 1993]).
(4) Undisturbed boring samples.
(5) Field tests performed in Revised Groundwater Monitoring System wells.

(6) kv is assumed equal to kn for the coarse portion of the Glaciolacustrine Silt/Sand unit.
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3. Design
3.1 Design Overview

The design of RMU-2 is similar to previously constructed landfills at the Model City
Facility having double-composite liner systems. This section provides an overview of
the design of RMU-2, including regulatory requirements and other design
considerations. Specific components of the RMU-2 design, including the MSE wall,
intercell berms, liner system, final cover system and surface-water management
features, are discussed. Finally, a technical discussion of the results for the various
slope stability calculations is presented.

3.2 Regulatory Requirements for RMU-2

RMU-2 has been designed to meet or exceed the requirements for hazardous waste
landfills as specified in 6 NYCRR Part 373-2.14. This section identifies specific
regulatory requirements under 6 NYCRR Part 373 that govern the siting and design of
RMU-2 and discusses the manner in which the RMU-2 design meets or exceeds them.
For sake of clarity, each regulatory requirement is paraphrased in italics, followed by a
discussion of the relevant RMU-2 features.

Required Site Characteristics [Set Forth in 6 NYCRR Part 373-2.14(b)]

e The soil beneath the landfill shall have a hydraulic conductivity of 1 x 10”° cm/s
or less.

As discussed in Section 2.2.2.1 of this Engineering Report, the various strata
underlying RMU-2 have hydraulic conductivities ranging from 1 x 10™ cm/s to 2
x 10°® cm/s. The Glaciolacustrine Clay unit, which largely directly overlies the
uppermost aquifer, has a vertical hydraulic conductivity of 2 x 10 cm/s.

e No waste shall be closer than 10 feet to an aquifer or bedrock.

As discussed in Section 2.2.1 of this Engineering Report, bedrock is typically
50 feet below ground surface across the Model City Facility. Because the
deepest proposed bottom of waste grades is approximately 14.5 feet below
the existing ground surface, the minimum required separation with respect to
bedrock is achieved. By comparing the proposed bottom of waste grades
against the top of the uppermost aquifer (i.e., the top of the Glaciolacustrine
Silt/Sand unit), the minimum separation between the two is approximately 20
feet (based on the design top of operations layer grades and interpolated top
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of Glaciolacustrine Silt/Sand elevations presented in Appendix C-4).
Therefore, the minimum required waste separation with respect to the
uppermost aquifer is also satisfied.

¢ No facility shall be located over groundwater recharge areas serving public
water supplies.

As discussed in Section 2.2.2, the uppermost aquifer is not considered usable
as a potable water supply due to water quality and quantity.

o Facilities shall be located at an elevation at least 5 feet above a flood plain
unless provisions have been made to prevent the encroachment of flood
waters.

RMU-2 is surrounded by an MSE wall that has a constant elevation along the
outer edge of 350.0 feet amsl. Since the 100-year flood elevation for Twelve
Mile Creek is approximately 320.2 feet amsl, the MSE wall will prevent the
encroachment of flood waters into RMU-2.

e All fill areas or excavations shall terminate no closer than 50 feet from the
property boundaries.

RMU-2 is located in the central portion of the site property. At its closest, the
outside toe of the MSE wall is approximately 70 feet from the southern
property line.

e The required horizontal separation distance between deposited hazardous
waste and any surface water shall be determined for each facility after
considering soil attenuation characteristics, drainage and natural or man-made
barriers.

As discussed above, RMU-2 will be constructed with an MSE wall having a
constant elevation of 350.0 feet amsl along the outer edge, which is above the
100-year flood stage for Twelve Mile Creek. The surface-water management
features within RMU-2 have been designed to convey the peak flows from the
25-year, 24-hour storm event while providing the minimum freeboards
recommended in the New York Guidelines for Urban Erosion & Sediment
Control (August 2005). Additionally, the low-permeability cut-off wall
constructed around the landfill will minimize the lateral movement of any
liquids that may migrate through the landfill liner system.
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Design and Operating Requirements [Set Forth in 6 NYCRR Part 373-2.14(c)(3)]

The landfill shall have a liner system that is composed of two liners with
leachate collection and removal systems above and between such liners. The
liner system must have the following components:

A top liner designed and constructed of materials (e.g., a geomembrane)
to prevent the migration of wastes into the liner during the active life of the
landfill and the post-closure care period.

The primary liner of RMU-2 exceeds this requirement by providing a
composite top liner, which is not required under Part 373. The composite
top liner consists of a high-density polyethylene (HDPE) geomembrane
and a geosynthetic clay liner (GCL). Additionally, the HDPE geomembrane
is 80-mil thick, which exceeds the recommended minimum 45-mil
thickness (Minimum Technical Guidelines [USEPA, January 29, 1992]).

A composite bottom liner consisting of at least two components. The upper
component must be designed and constructed of materials (e.g., a
geomembrane) to prevent the migration of waste into the bottom liner
during the active life of the landfill and the post-closure care period. The
lower component must be constructed of at least 3 feet of compacted soil
material with a hydraulic conductivity of no more than 1x107 cm/s.

The bottom liner (i.e., the secondary liner) of RMU-2 consists of an 80-mil
thick HDPE geomembrane and a minimum of 3 feet of compacted clay
with a maximum hydraulic conductivity of 1 x 107 cms.

The liner shall be constructed of materials having appropriate chemical
properties and sufficient strength and thickness to withstand applied
pressure gradients, physical contact with the waste and leachate, climatic
conditions, the stress of installation and the stress of daily operations.

In addition to natural materials (e.g., a compacted clay layer, granular
drainage layers and a layer of operations stone), the RMU-2 liner system
includes standard landfill liner components (including HDPE
geomembrane, geocomposite and GCL) that have been developed to
withstand anticipated stresses associated with installation and operation.
Similar materials have been used successfully in RMU-1 and other CWM
and industry-wide land disposal units.
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- The liner shall be placed on a foundation capable of supporting the
anticipated loading to prevent failure of the liner due to settlement,

compression or uplift.

The geotechnical calculations contained in Appendix C demonstrate the
ability of the soils beneath RMU-2 to support the anticipated loading. The
various components of the RMU-2 liner system have been designed to
accommodate the estimated consolidation of the underlying soils. The
excavation grades for RMU-2 have been established to preserve adequate
soil pressure on the underlying Glaciolacustrine Silt/Sand unit to resist
hydrostatic uplift from the confined aquifer. The hydrostatic uplift
calculations contained in Appendix C-4 are based on groundwater levels
measured during May 2001 and October 2004 that generally represent the
maximum potentiometric heads in the Glaciolacustrine Silt/Sand unit since
regular monitoring of site-wide groundwater levels began.

- The liner shall be installed to cover all surrounding earth likely to be in
contact with waste or leachate.

The placement of waste in RMU-2 will be limited laterally to the inside
edge of the liner system anchor trench at the top of the MSE wall. Surface-
water runoff from active cells (i.e., leachate) will be managed within this
limit of waste by providing temporary perimeter infiltration channels at the
intersection of the waste surface and the liner system. These temporary
channels will be filled as part of final cover system installation.

e The landfill liner system shall include a leachate collection system immediately
above the top liner that will limit leachate depth over the liner to less than 1 foot
or other design and operating conditions specified by the Commissioner. The
leachate collection and removal system must be constructed of materials that
are chemically resistant to the waste and leachate, of sufficient strength to
prevent collapse under the applied loading from waste, final cover and
construction equipment and be designed to function without clogging.

The leachate collection system above the liner (i.e., the primary leachate
collection system) has been designed to collect and convey leachate to the cell
sumps and to limit leachate depth to less than the thickness of the geonet
within the geocomposite for leachate inflows occurring through waste mass.
This is significantly less than the maximum 1 foot that is allowable under
current Part 373 regulations. Additional modeling of the primary leachate
collection system presented in Appendix E-4 for the first cell of RMU-2 was

163911351 engineering report revised november 2013 1 3



NYSDEC OHMS Document No. 201469232-00007

Residuals Management Unit 2

ARCADB Engineering Report

April 2003

Revised August 2009
Revised February 2013
Revised June 2013
Revised November 2013

performed to simulate conditions due to concentrated runoff draining into

the infiltration channels at the cell perimeter. This modeling was performed
under three operating conditions, including no waste, minimal waste, and
waste placement in accordance with the initial fill progression. The modeling
for the 25-year, 24-hour design storm event for the initial fill progression
indicates that the expected peak leachate depths on the primary liner are
below 1 foot. The modeling for the 25-year, 24-hour design storm event for the
no waste and minimal impermeable waste scenarios indicate that the expected
peak leachate depths on the primary liner are greater than 1 foot for periods of
2.9 and 3.2 days, respectively.

The primary leachate collection system consists of a layer of granular drainage
material and a layer of geocomposite, both of which will have been subjected
to laboratory testing for in-place hydraulic conductivity and transmissivity,
respectively, prior to installation. The geocomposite transmissivity testing will
be performed under loadings and with boundary conditions that are
representative of field conditions and will demonstrate that the geocomposite
meets or exceeds the minimum required transmissivity value presented in
Appendix E-1. Potential clogging has been accounted for by inclusion of a
factor of safety in the geocomposite transmissivity calculations. The primary
leachate collection system also incorporates a perforated HDPE leachate
collection pipe along the cell centerline. Calculations in Appendix E-2
demonstrate the capability of the leachate collection pipe to resist the
anticipated applied loadings with resulting deflections less than the
manufacturer-recommended maximum values. Potential clogging of the
leachate collection pipe has been accounted for by inclusion of a factor of
safety in the calculations. Additionally, cleanouts have been provided at both
ends of each primary leachate collection pipe to allow annual inspection and
flushing of the pipes, thereby reducing the potential for clogging.

e The landfill shall include a leachate collection and removal system immediately
above the bottom composite liner that will also function as a leak detection
system. This system must be capable of detecting, collecting and removing
leaks at the earliest practicable time through all areas of the top liner likely to
be exposed to waste or leachate. The leak detection system must be
constructed with a minimum slope of 1.0 percent and be constructed of either
1 foot minimum granular drainage material having a hydraulic conductivity of 1
x 10° cm/s or a geosynthetic material having a transmissivity of 3 x 10° m?/s.
The leak detection system must be constructed of materials that are
chemically resistant to the waste and leachate, of sufficient strength to prevent
collapse under the applied loading from waste, final cover and construction
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equipment and be designed to function without clogging. The leak

detection system shall be constructed with sumps and liquid removal methods
(e.g., pumps) to collect and remove liquids from the sumps and prevent
leachate from backing up into the drainage layer. The design of each sump
and removal system must provide a method for measuring and recording the
volume of leachate present in the sump and of leachate removed.

The leachate collection system above the bottom composite liner (i.e., the
secondary leachate collection system) has been designed to provide
redundancy to the primary leachate collection system. In the event of a leak in
the primary liner system, the secondary leachate collection system has the
same hydraulic capacity as the primary leachate collection system. The
secondary leachate collection system employs both a layer of geocomposite
and a 1-foot-thick layer of granular drainage material. The secondary leachate
collection system also incorporates a perforated leachate collection pipe along
the cell centerline. As with the primary leachate collection system, the
components in the secondary leachate collection system have been designed
to withstand conditions anticipated for the landfill liner system. As with the
primary leachate collection system, the potential for clogging of the
geocomposite has been accounted for by including a factor of safety. The
geocomposite will be laboratory tested using anticipated field conditions to
demonstrate adequate transmissivity. The sumps for the secondary leachate
collection system contain automated pumps that, in automatic mode, will
discharge to the leachate forcemain through a flow meter within the riser vault
structure to measure the volume pumped. The pumps can also be controlled
manually for discharge into either the leachate forcemain or tanker trucks. If
pumped manually to a tanker truck, the difference in truck liquid level (before
and after pumping commences) will be measured and converted to gallons to
determine the volume of leachate pumped. Leachate levels within the sumps
will be continuously monitored.

e The owner or operator shall collect and remove pumpable liquids in the leak
detection system to minimize head on the bottom liner.

As stated above, automated pumps within the secondary leachate collection
system sumps will minimize the head on the secondary liner system.

e The owner or operator of a leak detection system that is not located completely
above the seasonal high water table must demonstrate that the operation of
the leak detection system will not be adversely affected by the presence of
groundwater.
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Although the secondary leachate collection system will be installed at
elevations below the historical high groundwater levels (in terms of
potentiometric head for the Glaciolacustrine Silt/Sand unit), the presence of the
confining Glaciolacustrine Clay layer greatly decreases the upward flow rate
toward the liner system from the aquifer. Hydraulic calculations contained in
the RMU-2 Response Action Plan (RAP) (ARCADIS, February 2013) indicate
that the worst-case flow rate of groundwater into a cell from the confined
aquifer is approximately 1.88 gallons per acre per day. This estimate is
considered to be conservative because it is based on the historical high
groundwater levels, as measured in May 2001, and does not consider the
reduction in hydraulic head on the bottom of the secondary liner system due to
the presence of the confining Glaciolacustrine Clay layer.

e The owner or operator must design, construct, operate and maintain a runon
control system capable of preventing flow onto the active portion of the landfill
during the 25-year, 24-hour storm event.

As discussed previously, the design of RMU-2 includes an MSE wall that has a
constant top elevation that exceeds the 100-year flood stage of the
neighboring Twelve Mile Creek. The MSE wall is approximately 30 feet above
the surrounding terrain (based on a typical surrounding ground elevation of
320 feet amsl). Consequently, the MSE wall is sufficient to prevent runon onto
the landfill during the 25-year, 24-hour storm event, as well as any floodwater
from Twelve Mile Creek during the 25-year, 24-hour storm.

e The owner or operator must design, construct, operate and maintain a runoff
management control system to collect and control at least the water volume
resulting from the 25-year, 24-hour storm.

Stormwater management features within active portions of RMU-2 (including
infiltration channels, culverts and lined stormwater retention basins) have been
designed to manage the peak stormwater runoff rates and cumulative volumes
for the 25-year, 24-hour storm event as leachate. Stormwater management
features within closed (i.e., capped) portions of RMU-2 (including surface-
water diversion berms, perimeter ditches, pipe downchutes and culverts) have
also been designed to accommodate peak stormwater runoff rates from the
final cover for the 25-year, 24-hour storm.
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3.3 RMU-2 Design Components

RMU-2 is designed with six cells and a total area of approximately 43.5 acres,
including the perimeter MSE wall. It is designed to allow construction in phases as
waste disposal capacity is needed. This section discusses each of the major
components of RMU-2 in detail, including the MSE wall, intercell berms, liner system,
final cover system and surface-water management features. Included for each
component is a discussion of the technical considerations that govern the design.

3.3.1 MSE Wall

As discussed earlier, RMU-2 will be surrounded by an MSE wall consisting of soil
reinforced with geosynthetics. The MSE wall will control stormwater runon from
adjacent areas of the Model City Facility and runoff from RMU-2. The top elevation of
the MSE wall is constant along the length of the wall but varies across the wall width.
The highest point across the MSE wall width is along the outside edge and has a
design elevation of 350.0 feet amsl.

The primary advantage to using an MSE walll is increased airspace efficiency
compared with a traditional unreinforced soil berm. That is, comparable airspace can
be provided with an MSE wall-based landfill design in a smaller total footprint than if a
soil berm were used. Because of the reinforcing properties of the geosynthetics used in
the MSE wall, the outside sideslope of the MSE wall can be significantly steeper than
the outside sideslope of an unreinforced soil berm. For RMU-2, the outside sideslope
of the MSE wall will be 1H:4V (approximately 76 degrees). The inside sideslope of the
MSE wall retains the typical 3H:1V slope to provide adequate liner system stability and
meet regulatory requirements. Permit Drawing Nos. 16, 17 and 18 depict typical cross-
sections and details for the MSE wall.

3.3.2 Intercell Berms

Each cell within RMU-2 will be segregated from adjacent cells by an intercell berm for
the purpose of controlling surface water and leachate. The intercell berms will be
constructed of compacted clay having a maximum hydraulic conductivity of 1 x 107
cm/s and will have a minimum top width of 5.0 feet. Details pertaining to the
construction of the intercell berms and temporary liner system termination at the berms
between construction phases are shown on Permit Drawing No. 19.
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3.3.3 Liner System

The RMU-2 liner system has been designed to meet or exceed the requirements for
hazardous waste landfills as specified in 6 NYCRR Part 373-2.14, entitled Secure
Landburial Facilities. The regulations in this section require that landfills on which
construction commences after January 29, 1992, or lateral expansions of existing
landfills on which construction commences after July 29, 1992, have two or more liners
and a leachate collection system above and between adjacent liners. As shown on
Permit Drawing No. 15, the RMU-2 liner system consists of the following components
(in descending order):

e Primary Leachate Collection System

1 foot of operations layer stone on the cell floors and 2 feet of operations
layer stone on the cell sideslopes;

A layer of non-woven geotextile on the cell floors;

1 foot of granular drainage material on the cell floors with an 8-inch-
diameter perforated leachate collection pipe along the cell centerline; and

A layer of geocomposite on the cell floors and sideslopes.

e Primary Liner System

An 80-mil textured HDPE geomembrane on the cell floors and sideslopes;
and

A GCL layer on the cell floors (which extends a minimum of 15 feet up the
cell sideslopes) that provides a maximum equivalent hydraulic conductivity
equal to or less than 1.5 feet of compacted clay with a hydraulic
conductivity of 1 x 107 cms.

e Secondary Leachate Collection System

A layer of non-woven geotextile on the cell floors;

1 foot of granular drainage material on the cell floors with an 8-inch-
diameter perforated leachate collection pipe along the cell floor centerline;
and
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- Alayer of geocomposite on the cell floors and sideslopes.
e Secondary Liner System

- An 80-mil textured HDPE geomembrane on the cell floors and sideslopes;
and

- 3 feet of compacted glacial till or other suitable clay having a maximum
hydraulic conductivity of 1 x 10" cm/s on the cell floors and sideslopes.

As described above, the RMU-2 liner system is similar to that used in RMU-1, with the
exception of the substitution of GCL for compacted clay in the primary liner system.
The design of the liner system subgrades, leachate collection systems and leachate
pumping system is discussed in greater detail below. Appendix D contains
geosynthetic design calculations pertaining to the liner system.

3.3.3.1 Liner System Subgrades

The subgrade grading plan (i.e., the bottom of the liner system) shown on Permit
Drawing No. 4 has been designed based on the predicted hydrostatic uplift force on the
bottom of the sumps and the cell floors resulting from the historical high groundwater
elevations measured in May 2001. In order to provide a stable sump excavation, the
downward soil pressure acting on the top of the confined aquifer must equal or exceed
the predicted hydrostatic uplift pressure. The hydrostatic uplift calculations in Appendix
C-4 present the lowest allowable sump subgrade elevation for each cell in order to
provide a minimum factor of safety of 1.0 (i.e., the downward soil pressure exactly
equals the hydrostatic uplift pressure) for each sump excavation. A factor of safety of
1.0 is acceptable because the hydrostatic uplift pressure is based on historical high
groundwater elevations and because of the small floor area of the sump excavation
(approximately 15.5 feet by 21.5 feet, as measured at the inside toe of slope) and the
limited time that the sump excavation will be open (approximately 24 hours from the
time that the sump is excavated to the time that the installation of 3 feet of compacted
clay is completed).

The factor of safety against uplift in the sumps will be verified by means of test pits
and/or piezometric measurements in adjacent wells. Prior to sump excavation in each
cell, piezometric measurements will be performed in the wells nearest the cell under
construction. (In order to be applicable, the wells must be screened in the
Glaciolacustrine Silt/Sand unit.) To evaluate potential uplift during sump excavation, a
factor of safety for uplift using the measured piezometric heads will be calculated. If the
resulting factor of safety is less than 1.0, the excavation of the sump will be postponed
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until a minimum factor of safety of 1.0 is achieved by reducing the piezometric
head either naturally or by mechanical means (e.g., active pumping).

After determination of an acceptable factor of safety (i.e., greater than or equal to 1.0),
test pit(s) will be excavated at the sump location to the proposed sump bottom. The
planimetric dimensions of the test pits will not exceed 4 feet by 4 feet. During test pit
excavation, the certifying engineer will note any potential hydrostatic uplift, such as
cracking or heaving of subsoils or influx of groundwater through the floor of the test pit.
If the certifying engineer’s observations suggest hydrostatic problems, low-permeability
soil will immediately be replaced and compacted in the test pits. Additional test pits
may be excavated only after the piezometric levels from wells adjacent to the sump
location indicate a measurable decrease from what was recorded prior to test pit
excavation. If the test pits show no influence from hydrostatic pressure, the sump
excavation will continue to the prescribed dimensions shown on Permit Drawing No.
12. Three feet of compacted clay (i.e., the compacted clay component of the secondary
liner) will be placed within 24 hours from when the sump excavation was completed.

In addition to the lowest allowable sump subgrade elevations, Appendix C-4 also
presents lowest allowable elevations for the cell floor subgrade immediately adjacent to
the sump (i.e., at the floor of the cell but not in the sump) based on a minimum factor of
safety of 1.2. The required cell subgrade factor of safety is greater than the factor of
safety required for the sump subgrade because of the greater installation time of the
secondary liner components across the cell floors. Finally, as discussed above, the
subgrades satisfy the regulatory requirements in 6 NYCRR Part 373-2.14(b)(2) that
specify a minimum vertical separation of 10 feet between waste and an aquifer (in this
case, the top of the confined aquifer).

The cell subgrades are designed to provide a minimum slope of 1.0 percent toward the
sumps (as measured both parallel and perpendicular to the cell centerline) following
compression of the underlying Glaciolacustrine Clay layer. As discussed in Appendix
C-1, consolidation of the Glaciolacustrine Clay is computed at regular intervals across
the floor area in each cell to verify that the minimum slope of 1 percent parallel and
perpendicular to the cell centerline following clay consolidation is achieved. Because
the magnitude of clay consolidation is related to both clay thickness and applied
pressure due to waste thickness and liner and final cover systems, calculation of clay
consolidation using an array of points across the floor area provides a more
comprehensive prediction of post-consolidation floor slopes.
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3.3.3.2 Primary Leachate Collection System

The primary leachate collection system has been designed to limit leachate head to
less than the thickness of the geonet core of the geocomposite for leachate inflows
occurring through the waste mass, which is less than the maximum allowable 1 foot of
head on the liner pursuant to 6 NYCRR Part 373-2.14(c)(1)(ii). As indicated in the
leachate collection and conveyance calculations in Appendix E, the design flow rate for
the primary leachate collection system is based on the predicted peak leachate flow
rates during the 25-year, 24-hour storm event and is consistent with the design
philosophy of RMU-1. As discussed in Appendix E-1, the required geocomposite
transmissivity for the primary leachate collection system is based on the peak daily
infiltration value from the overlying waste mass as determined using the Hydrologic
Evaluation of Landfill Performance (HELP) model and Giroud’s equation. The required
geocomposite transmissivity value obtained from Giroud’s equation is based on a
maximum leachate level on the cell floor that is equal to the thickness of the geonet
core of the geocomposite. This demonstrates that the primary leachate collection
system can convey the flow associated with the peak daily infiltration value through the
waste mass and not exceed the regulatory maximum 1 foot of leachate head. Because
the additional hydraulic capacity provided by the 1 foot of granular drainage layer is not
included in the calculation, the required geocomposite transmissivity value is
considered to be conservative (i.e., greater than that required if the effect of the
granular drainage layer were included).

Appendix E-1 also presents a second required geocomposite transmissivity value for
the closed (i.e., capped) condition. Although the infiltration rate to the primary leachate
collection system will be much less for the closed condition than for the active condition
due to the presence of additional waste material and the final cover system, the
recommended factors of safety are significantly higher for the closed condition. This is
due to the temporary nature of the active condition and the reduced likelihood of the
occurrence of the 25-year, 24-hour storm event while the cell is active. As indicated in
Appendix E-1, the required geocomposite transmissivity value for the active condition
is greater than that for the closed condition; therefore, the active condition
transmissivity value governs. It should be noted that slopes used in the calculation for
the leachate collection system under the active condition are based on the pre-
consolidation grades, as shown on the various grading drawings. This slope condition
is considered appropriate for the active phase, because the thickness of waste
placement during this time is not likely to be significantly greater than the pre-
development native soil thickness. Conversely, for the closed condition, slopes used in
the calculation for the leachate collection system have been reduced from those
depicted on the grading drawings to account for the consolidation of the underlying
Glaciolacustrine Clay layer.
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A perforated HDPE leachate collection pipe will be installed along the cell

centerline in the primary leachate collection system to convey leachate into the sump.

The leachate collection pipe has been sized to provide hydraulic capacity in excess of

the maximum possible flow rate from the upgradient geocomposite. Calculations in

Appendix E-2 demonstrate the required flow capacity of the leachate collection pipe, as

well as the ability of the leachate collection pipe to resist the anticipated applied loads

while not exceeding the maximum allowable deflection (based on manufacturer’s

recommendations) nor the maximum allowable wall compressive stress. Appendix E-2

also evaluates the minimum required cover to allow operation of truck traffic over the

leachate collection pipe. This latter calculation demonstrates that adequate cover will

be in place following completion of the operations layer and thus, no additional cover is

needed above the operations layer to allow operation of truck traffic over the pipe.

Based on experience with RMU-1, twice the amount of pipe perforations have been
included into the design of the primary leachate collection pipe compared to the design
of the primary leachate collection pipe for RMU-1. The calculations in E-2 indicate a
factor of safety of approximately 22.2, which allows for up to 95 percent clogging of the
perforations before the inflow capacity of the leachate collection pipe is reduced to the
point that it equals the maximum possible flowrate able to be conveyed through the
geocomposite. Further, it is noted that the factor of safety is with respect to the
maximum possible flowrate based on the design transmissivity of the geocomposite
which, in itself, includes an additional factor of safety compared to the peak flows
expected to be conveyed through the geocomposite.

The primary leachate collection system in each cell will slope toward a sump that is
depressed approximately 3.5 feet into the floor of the cell. Leachate will be removed
from the primary leachate collection system sump using a submersible pump that will
be lowered into the sump via a 24-inch-diameter HDPE sideslope riser pipe (consistent
with the design of the RMU-1 sumps). Leachate collected by the submersible pump will
be transferred via flexible hose back up the sideslope riser pipe to the riser vault
structure, which is located at the upgradient end of the sideslope riser pipe on the
perimeter berm. As with RMU-1, the design of the RMU-2 sideslope riser pipes allows
for collection of leachate from the sumps without penetration of the liner system. The
sideslope riser pipe will be fitted with an elbow at the toe of the sideslope to allow the
pipe to extend across the floor of the sump. The horizontal extension of the sideslope
riser pipe will be perforated to allow leachate to enter the pipe and be collected with the
submersible pump. The majority of the leachate will reach the sump via the leachate
collection pipe and a tee fitting in the leachate collection pipe will allow the flow within
the pipe to drain directly into the interior of the sideslope riser pipe, thus bypassing the
perforations of the sideslope riser pipe entirely and reducing the clogging potential of
the sideslope riser pipe. Under normal operating conditions, only leachate that is not
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intercepted by the leachate collection pipe will enter the sideslope riser pipe via

the perforations. Calculations in Appendix E-3 demonstrate the ability of the
perforations in the horizontal portion of the sideslope riser pipe to convey the estimated
peak flow rate from both the leachate collection pipe and the geocomposite that
discharges into the sump. This analysis is conservative because it assumes all
leachate generated in the cell must enter the sideslope riser pipe through the
perforations. It does not account for the direct discharge of leachate through the
leachate collection pipe and into the sideslope riser pipe that occurs under normal
operating conditions. Appendix E-3 also demonstrates the ability of the sideslope riser
pipe to resist the anticipated applied loads while not exceeding the maximum allowable
deflection (based on the manufacturer’s recommendations). A second means of
access into the primary leachate collection system sump is accomplished via a 24-
inch-diameter HDPE vertical riser pipe that tees into the horizontal portion of the
sideslope riser pipe (consistent with the design of the RMU-1 sumps). The vertical riser
pipe will be protected by concrete manhole sections as waste filling progresses.

Appendices E-4 and E-5 simulate the performance of the entire primary leachate
collection system (including the geocomposite, the granular drainage layer, the
operations layer, the leachate collection pipe, and infiltration channels at the landfill
perimeter) during the 25-year, 24-hour design storm. These appendices were prepared
to simulate conditions within the primary leachate collection systems with storm-related
inflows at the perimeter of the cells due to the infiltration channels, Appendix E-4
evaluates Cell 20 under three operating conditions, including no waste, minimal waste,
and waste placement in accordance with the initial fill progression. Appendix E-5
evaluates Cells 18, 19, and 20 (Phase 1 of the conceptual landfill progression as
shown on Permit Drawing No. 9 but with Cell 19 assumed to be newly constructed and
with no waste in place) during the 25-year, 24-hour design storm. These appendices
highlight the importance of constructing detention basins within the landfill to limit
drainage areas to the infiltration channels. Specifically, the appendices indicate that
once stormwater runoff to the infiltration channels is reduced by diversion to detention
basins, peak leachate depths will be less than 1 foot and there will be no times of
exceedance. Prior to that, peak leachate depths of approximately 2 feet and times of
exceedance of approximately 3 days will occur on the cell floors. It is noted that
these are peak conditions resulting from the 25-year, 24-hour design storm and are
not representative of typical operating conditions.

3.3.3.3 Secondary Leachate Collection System
The secondary leachate collection system has been designed to provide redundancy in

the event the primary liner system fails. To be conservative, the secondary leachate
collection system is essentially identical in composition to the primary leachate
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collection system (i.e., the two systems have equal hydraulic collection and

conveyance capacity to the cell sump).

As with the primary leachate collection system, access to the secondary leachate
collection system sump is accomplished via a 24-inch-diameter HDPE sideslope riser
pipe that will be installed parallel to that for the primary leachate collection system.
Vertical riser pipes are not fitted to the secondary leachate collection system sumps
due to their location below the primary liner system. Leachate will be collected from the
secondary leachate collection system sumps with automated pumps. In automatic
mode, the pumps will discharge to the leachate forcemain within the riser vault
structure. The pumps can also be controlled manually for discharge into either the
leachate forcemain or tanker trucks. Under manual control, the operator will record the
initial level in the tanker truck, allow the pump to function until the low-level switch
shuts it off and record the final level in the tanker truck. The difference between the
tanker truck levels will be converted into gallons and recorded in the RMU-2 operating
records.

The RAP discusses the flow capacities of the various components for the secondary
leachate collection system, as well as the anticipated flows into the secondary leachate
collection system from potential sources. As discussed in the RAP, the secondary
leachate collection system flow capacities and anticipated inflows are used to establish
the action leakage rates and response rates for the cells comprising RMU-2. Response
actions required for each of these trigger levels are also discussed in the RAP.

3.3.3.4 Leachate Pumping System

The RMU-2 leachate pumping system will consist of a series of riser vault structures
(one for each cell) along the perimeter MSE wall of RMU-2 and two identical
underground leachate forcemains (one for conveying combined primary and secondary
leachate collection system flows and a redundant line to be used as necessary). As
discussed in Section 1.2, construction of RMU-2 will require the demolition of the RMU-
1 lift station. Consequently, leachate collected from both RMU-1 and RMU-2 will be
pumped to the existing SLF 12 lift station, which will be upgraded to accommodate the
anticipated flow rates. These items are discussed in greater detail below.

As shown on Permit Drawing No. 28, the riser vault structure for each cell will consist of
an enclosed pre-cast concrete structure measuring approximately 10 feet by 18 feet.
The sideslope riser pipes from the primary and secondary leachate collection systems
will penetrate the sidewall of the riser vault structure. A 5-foot-diameter pre-fabricated
HDPE manhole will penetrate the floor of the riser vault and extend into the perimeter
MSE wall to facilitate connections between transfer piping within the riser vault and the
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leachate forcemains. Each forcemain (two, in total, as discussed earlier) will be
constructed of double-contained HDPE pipe. The outer, secondary containment pipe
will terminate at the penetration into the HDPE manhole to allow for leak detection. The
leachate forcemains will be sloped so that any liquid in the secondary containment pipe
will gravity drain back to a riser vault structure, a junction or transfer manhole or the
SLF 12 lift station.

The leachate forcemains from RMU-2 Cells 17, 18 and 19, whose riser vault structures
will be located along the western edge of RMU-2, will converge at a junction manhole
within the MSE wall and then drop down the face of the MSE wall and extend below
ground at the base of the MSE wall. From there, the forcemains will convey leachate in
a northerly direction while paralleling the MSE wall and tie into new forcemains that will
parallel the northern edge of RMU-2. This junction manhole will be located to the
northwest corner of RMU-2. The leachate forcemains from RMU-2 Cells 15 and 16,
whose riser vault structures will be located along the northern edge of RMU-2, will
converge at a junction manhole within the MSE wall and then drop down the face of the
MSE wall and extend below ground at the base of the MSE wall. From there, the
forcemains will convey leachate in a northerly direction and tie into the relocated
forcemains from RMU-1 and RMU-2 Cell 20 that flows from east to west.

Leachate collected form RMU-2 Cell 20, whose riser vault will be located on the
northern edge of RMU-2 Cell 20 (adjacent to the southern edge of RMU-1 Cell 2), will
be directed into the existing leachate forcemains in the southern perimeter berm of
RMU-1. This leachate will be combined with the leachate from RMU-1 Cells 2, 4, 6,
9/10, 12/14 and 11/13 as it is conveyed north along the eastern perimeter berm of
RMU-1. The combined flow from all cells of RMU-1 and RMU-2 Cell 20 will converge at
an existing manhole at the northwestern corner of RMU-1 Cell 1 and then through new
forcemains that will generally flow to the west and parallel the northern edge of RMU-2.
As these forcemains flow towards the SLF-12 lift station, they intersect the forcemains
from RMU-2 Cells 15 and 16 and then from RMU-2 Cells 17 through 19. The combined
flow from all of RMU-2 and RMU-1 will be conveyed to the existing SLF-12 lift station
and then to the LTF.

The RMU-1 lift station is located at a low point along the RMU-1 leachate forcemains.
A new leachate transfer manhole will, therefore, be installed at this low point and to the
east of the RMU-1 lift station. The purpose of the new manhole is to provide a means
for leak detection at the forcemain low point. This will allow the majority of the RMU-1
forcemains to remain in service without modification. The proposed layout for the RMU-
2 leachate forcemains, as well as modifications to the RMU-1 leachate forcemains are
shown on Permit Drawing No. 26.
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Appendix F-1 contains a hydraulic model of the combined RMU-1/RMU-2

forcemain system and demonstrates the feasibility of the proposed design. Based on

the pumping scenario presented in Appendix F-1, the resulting maximum flow rate to

the SLF-12 lift station is approximately 645 gallons per minute (gpm). To manage this

peak flow rate, the existing SLF-12 lift station pump will be replaced with two new

submersible pumps. The two identical pumps to be installed at the SLF-12 lift station to

provide redundant operation. Each pump will be capable of meeting the 645 gpm

demand. The hydraulic model contained in Appendix F-1 indicates that a pump head of

60 feet will be required to deliver the minimum required 645 gpm flow rate. The SLF-12

lift station pump will function intermittently, depending on liquid level in the existing

storage tank within the lift station building. Modifications to the existing SLF-12 lift

station are shown on Permit Drawing No. 33. The aboveground forcemains between

the SLF-12 lift station and the LTF will be replaced with two underground double-

contained HDPE forcemains as shown on Permit Drawing No. 34.

Leachate pumped from the SLF 12 lift station will discharge to the three existing
storage tanks located in the LTF for temporary storage prior to treatment at the
aqueous wastewater treatment system (AWTS) facility. Based on the results of the LTF
storage capacity analysis presented in Appendices E-4 and E-5, the temporary storage
and treatment capacities of the LTF and AWTS, respectively, are sufficient to manage
the anticipated leachate volumes collected from RMU-2.

3.3.4 Final Cover System
The RMU-2 final cover system is identical to the cover system approved by the
NYSDEC in July 2009 for use with RMU-1. As shown on Permit Drawing No. 20, the

RMU-2 final cover system consists of the following components (in descending order):

e 6 inches of vegetated topsoil;

18 inches of general soil fill;

e Alayer of geocomposite;

o A 40-mil textured HDPE geomembrane; and

e A GCL layer that provides a maximum equivalent hydraulic conductivity equal

to or less than 2 feet of compacted clay with a hydraulic conductivity of 1 x 107
cm/s.
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In addition to the final cover system, 6 inches of general soil fill will be installed as
a separation layer between the top of final waste and the GCL layer.

The maximum final cover sideslope is designed as 3H:1V, with a minimum plateau
slope of 5 percent that allows for gravity drainage of stormwater under post-settliement
conditions. Appendix G presents hydraulic design calculations for the geocomposite
and collection piping in the final cover system. The stability of the final cover system is
discussed in Section 3.4 of this Engineering Report.

Waste settlement calculations in Appendix C-2 predict a maximum settlement of
approximately 0.6 feet at the location of maximum landfill elevation. Since several
years will elapse as waste grades increase toward the maximum elevations, a
significant portion of this total settlement will likely have occurred before the final cover
system is installed. Appendix C-2 also demonstrates the ability of the final cover
system to accommodate the predicted differential settlements.

3.3.5 Surface-Water Management Features

Consistent with RMU-1, the surface-water management features for RMU-2 have been
designed for the estimated peak runoff rates resulting from the 25-year, 24-hour storm
event. The stormwater runoff calculations in Appendix H were performed using
HydroCAD v.8.5 (HydroCAD Software Solutions, LLC), which utilizes a TR-20-based
methodology (similar to TR-55). Surface-water management features for capped and
uncapped (i.e., active) areas of RMU-2 are discussed separately below.

3.3.5.1 Capped Conditions

Stormwater runoff from capped areas of RMU-2 is intercepted by a series of surface-
water diversion berms constructed periodically along the 3H:1V sideslopes. The
surface-water diversion berms discharge into downchute pipes, which convey the flow
down the 3H:1V sideslopes and out to the toe of the perimeter MSE wall. A v-notch
perimeter ditch will be constructed along the inside edge of the perimeter access road.
The perimeter ditch will intercept and convey runoff from the final cover that is
downgradient of the lowermost surface-water diversion berm. The perimeter ditches
discharge through pipe downchutes to the toe of the perimeter MSE wall. Runoff from a
portion of the eastern face of RMU-2 and the western face of RMU-1 will drain into an
RMU-1/RMU-2 ditch that will be located between the two units. This shared ditch will
discharge to the north through an RMU-1/RMU-2 subsurface culvert system.

The surface-water diversion berms are grass-lined open channels and have been
designed for two scenarios, each with different runoff conditions and channel flow
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resistances. The first scenario is intended to model conditions associated with
recently capped areas and uses a higher runoff curve number to reflect the sparse
vegetation that is typical of newly seeded areas. Under the first scenario, the open
channels are assumed to have very short vegetation in them and consequently have
lower Manning “n” values. The first scenario results in greater peak discharges from
the various RMU-2 watersheds and faster, shallower flows in grass-lined open
channels. The second scenario is intended to model conditions associated with
established vegetation on the cap and thicker vegetation in grass-lined channels. The
second scenario results in lower peak discharges from the watersheds and slower,
deeper flows in grass-lined open channels. To be conservative, riprap-lined channels
(e.g., perimeter ditches and various other ditches at the toe of the perimeter MSE wall)
and culverts (including the RMU-1/RMU-2 culvert system, the perimeter ditch culverts
and the downchute pipes) have been designed to accommodate the greater peak
discharges associated with the first scenario. Appendix H presents design calculations
for the open channels and culverts associated with RMU-2.

The proposed grading for RMU-2 causes a portion of the shared RMU-1/RMU-2 ditch
between the two units to be unable to gravity drain along the surface. Consequently, an
RMU-1/RMU-2 culvert system will be installed between RMU-1 and RMU-2 to convey
runoff that enters this segment of the shared ditch to be able to drain to the V01
stormwater retention area to the north of the landfill. The culvert system will consist of
an open-ended corrugated smooth-bore HDPE culvert pipe and a series of pre-cast
concrete manholes along the culvert length. The culvert system will convey flow along
the existing RMU-1 perimeter berm and will daylight at the northwest corner of RMU-1.
The culvert system has been designed to convey the 25-year, 24-hour storm event
estimated peak discharge under newly graded conditions (i.e., the first scenario
discussed above). Appendix H-6 presents the culvert system design calculations.

Surface-water runoff from capped portions of RMU-2 ultimately drains to one of three
existing stormwater retention areas at the Model City Facility (VO1, V04 or V05) as
shown on Figure 1, Attachment 1 of Appendix H-8. The retention areas are required to
be able to store the 25-year, 24-hour stormwater runoff volume for their respective
tributary areas. Appendix H-8 contains an assessment of the capacity of stormwater
retention areas V01, V02, V04 and V05 and the resulting runoff to each for the design
storm event. (Although it does not receive runoff from RMU-2, V02 is included in
Appendix H-8 because it is affected by the relocation of the Drum Management
Building.) The watersheds draining to each stormwater retention area are based on
existing topography collected for a previous site stormwater drainage evaluation
(Blasland, Bouck & Lee, Inc., December 2003) but modified to account for proposed
changes associated with RMU-2. The capacities of the existing stormwater retention
areas are also based on surveys performed for this previous site stormwater drainage
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evaluation. Consistent with the design for the RMU-1 East Stormwater Retention

Basin (ESRB), the stormwater retention areas are assumed to have adequate capacity
to provide a minimum of 1 foot of freeboard for the second runoff scenario (i.e., with the
entire watershed modeled using lower runoff curve numbers). The retention areas are
also evaluated under a hybrid scenario with half of the tributary RMU-2 watershed area
represented by a higher runoff curve number and the other vegetated areas
represented by a lower curve number. (Only RMU-2 is considered to be partially
vegetated for the hybrid scenario because all other landfills at the Model City Facility
are either capped or will have been capped prior to installation of cap on RMU-2.) Due
to the temporary nature of the hybrid scenario and consistent with the RMU-1 ESRB,
less than 1 foot of freeboard is assumed to be acceptable for this condition. As
indicated in Appendix H-8, stormwater retention areas V04 and V05 will require
upgrades to provide the necessary storage volume and minimum 1 foot of freeboard.
The storage capacity of the stormwater retention areas under the hybrid condition
includes a provision for 1 year of sediment accumulation from newly capped portions of
RMU-2. Appendix H-7 presents calculations to estimate soil loss from the RMU-2 final
cover, which are used to calculate the sediment accumulation in the retention areas
from newly capped portions of RMU-2.

3.3.5.2 Uncapped Conditions

Stormwater runoff from active areas of RMU-2 will be managed within the limit of waste
(defined previously in Section 2.1). During the initial stages of waste filling in each cell,
stormwater runoff will be managed via infiltration channels along the perimeter of the
cell formed by the intersection of the waste surface and the operations layer
(consistent with the design of RMU-1). Once waste filling has progressed to a stage
where gravity drainage is possible, stormwater runoff will be managed in lined
stormwater retention basins constructed within the active cells. As waste filling in the
final cell is nearing completion, stormwater from the uncapped area of the cell will be
managed via a combination of pumping into a riser vault or the lined retention basin
and infiltration at the perimeter of the cell (assuming the cover system has not been
constructed along the cell edge).

3.4 Slope Stability Calculations
CWM’s geotechnical consultant, P.J. Carey & Associates, PC (PJC), performed
several slope stability calculations for RMU-2 and Fac Pond 5. The slope stability

calculations performed by PJC include following:

e Appendix C-5: Slope Stability Analysis — Final Buildout;
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Appendix C-6: Slope Stability Analysis — Final Cover;

Appendix C-8: Mechanically Stabilized Earth Wall Analysis;

Appendix C-9: RMU-2 Initial Fill Progression; and

Appendix C-10: Fac Pond 5 Stability Analysis.
3.4.1 RMU-2 Slope Stability

The top of waste grades, top of vegetative cover grades and initial waste grades in Cell
15 (as shown on Permit Drawing Nos. 6, 7 and 8, respectively) are designed to provide
adequate slope stability factors of safety for their respective conditions. Stability
calculations for the landfill and MSE wall are performed with Geostudio 2012 version
8.0.10.6504 by Geo-Slope International and using the Morgenstern-Price method with
half sine function side forces, which satisfies both moment and force equilibrium. The
calculations are used to determine the factor of safety against potential failures and to
estimate permanent displacements during seismic events. The shear strengths and
unit weights used in the analyses are based on past testing, tests performed
specifically for RMU-2, testing associated with previous geosynthetic testing at the site
and the recommendations contained in a report prepared on behalf of CWM by experts
in the field of landfill stability and geosynthetics design. Shear strengths for the
geosynthetic interfaces and geosynthetic/soil interfaces in the liner system may vary
depending on the specific products used in construction. Therefore, the assumptions
made in the slope stability analyses concerning these liner material properties need to
be verified through testing. Additional detail regarding parameter selection is provided
in Appendix A-1.

3.4.1.1 Final Buildout Stability

Analyses for RMU-2 final buildout are performed at six cross-sections chosen based on
the combination of MSE wall height, waste height and thickness of the various soil
strata. Slope stability calculations presented in Appendix C-5 indicate that the landfill
final buildout presented on Permit Drawing No. 7 provide static factors of safety equal
to or greater than 1.5 in all locations. The behavior of the landfill under seismic
conditions is evaluated to determine the potential for permanent displacement of the
landfill or its liner system in response to seismic events predicted to have a 2 percent
probability of exceedance in 50 years. The bedrock acceleration associated with
events of this probability is 0.117g based on the 2008 United States Geological Survey
(USGS) National Seismic Hazard Maps. However, the USGS only has detailed
disaggregation information for the 2002 predicted acceleration information which has a
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maximum acceleration at the top of bedrock of 0.16g. Consequently, the more
conservative 2002 data is utilized for the displacement analysis. SHAKE analyses are
performed for a selection of vertical columns associated with different waste and MSE
wall heights using six acceleration time histories modified to match the target bedrock
response spectrum. The results from the SHAKE analyses are used to evaluate the
potential for displacements using the procedures described in Bray, J.D and
Travasarou, T. Simplified Procedure for Estimating Earthquake-Induced Deviatoric
Slope Displacements. Using these techniques, it is concluded that there is zero
probability that displacements would exceed 6 inches at the baseliner level or below,
and that the probability of movements exceeding 2 centimeters is less than 1%. These
predicted results are well within the seismic slope stability limitations guidelines used
by the NYSDEC (6 inches), especially considering the use of the older, more
conservative 0.16g for bedrock peak acceleration versus the currently recommended
0.117g.

3.4.1.2 Final Cover System Veneer Stability

The RMU-2 final cover system veneer stability is analyzed in Appendix C-6. Three
conditions are evaluated, including long-term static stability, short-term static stability
(during construction with equipment loading) and seismic stability. The long-term static
and seismic stability analyses are performed assuming an infinite slope. As with the
other landfill stability analyses, a factor of safety of 1.5 is considered acceptable for
static conditions using peak interface friction angles. Factors of safety of 1.5 are
achieved for both short- and long-term static conditions provided the peak interface
shear strength of the final cover system is greater than or equal to that described by a
@'= 26.6 degrees for normal stresses of 0 to 500 pounds per square feet. In addition to
the peak interface friction angle, a residual interface friction angle of 18.4 degrees is
calculated for long-term static stability. The short-term static stability with equipment
loading is performed using a finite slope analysis and based on the longest 3H:1V
length present in the design. Equipment loading conditions are analyzed using the
approach described by Koerner and Soong (1998). The required peak and residual
interface shear strengths for the short-term static stability analysis with equipment
loading are ¢'=26.2 degrees and @', = 18.2 degrees, respectively. Therefore, the long-
term static condition requirements govern the required peak interface shear strength.

Under seismic conditions, the final cover is evaluated for displacement using the
results of the SHAKE analysis and performing a Newmark Method of displacement
analysis. The Newmark method was applied utilizing the resulting acceleration time
history of the final cover layer. The performance of the final cover is considered
acceptable if the predicted displacement is less than 12 inches. Consequently, the
minimum required large-displacement residual interface friction angle is calculated by
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constraining the permanent displacement to 12 inches. Peak accelerations for the

top of the waste mass are obtained from the SHAKE analyses described above and
presented in Appendix C-5. Calculations were done at two locations showing high
acceleration values. Limiting the final cover displacement to 12 inches results in a
minimum yield acceleration of approximately 0.046 g. This yield acceleration and the
minimum required factor of safety of 1.0 are used to determine a minimum required
large-displacement residual interface friction angle of ¢'= 21 degrees for the final cover
system.

3.4.1.3 MSE Wall Stability

Appendix C-8 presents the stability analyses for the MSE wall, including external,
internal and global stability. The MSE wall is analyzed for stability under long-term
static, short-term static with vehicular loading, construction time and seismic conditions.
End of construction pore pressure development is also analyzed. Geogrid length and
strength are controlled by long-term conditions. The SlopeW module of Geostudio is
utilized to determine required length, strength and vertical placement of geogrid layers.
Factors of safety are determined for long-term design strength of the geogrid and pull-
out and slippage along the grids. Potential failures for both rotational and sliding are
considered by allowing optimization of the failure surface shapes. Pore pressures
generated during the placement of the MSE wall fill are calculated using the coupled
stress-consolidation analysis utilizing the SigmaW and SeepW modules of GeoStudio
2007. These pore pressures are then included in stability analyses to determine
stability during the construction process. The calculations presented in Appendix C-8
indicate that adequate factors of safety are achieved for external, internal and global
stability under construction, static, operational loading and seismic conditions.

In addition, an analysis utilizing an earthen buttress against the exterior surface of the
MSE wall has been included. This analysis is performed to depict a geometry that
would be stable if it is assumed the georeinforcement is no longer functional. It is
presented as an eventual contingency.

3.4.1.4 Fill Progression Stability

The stability of the initial fill progression design (depicted on Permit Drawing No. 8) is
evaluated in Appendix C-9. The analysis includes an evaluation of potential failures
confined to the waste materials and baseliner, as well as failures passing beneath the
liner system. Pore pressures generated during the filling process are calculated using
coupled stress-consolidation analysis utilizing the SigmaW and SeepW modules of
GeoStudio 2012. These pore pressures are then included in stability analyses to
determine stability during the construction process. The allowable rate of fill placement
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is established based on providing a factor of safety in excess of 1.5 during all
times of filling.

The evaluation is based on the operational plans for the initial fill progression in Cell 20.
These plans include the access road and temporary stormwater detention within the
cell. The calculations presented in Appendix C-9 indicate that adequate factors of
safety are achieved during all periods of the filling process. It should be noted that the
sequence of filling explored assumed a generally uniform rate of fill during the first
sequence of approximately 50,000 cy per quarter. Other combinations of fill rates that
are greater at times could be acceptable and would have to be evaluated given the
conditions at the time. The fill rate computed for safe rate of filling is limited only to the
initial fill progression. Once the operational areas are increased in size (i.e., with
construction of Cell 18 and, later, additional cells), the allowable rate of filing may
increase.

An evaluation for performance under seismic conditions, identical to those described in
Section 3.4.1.1, is performed for the operational condition. The predicted displacement
under the seismic design is less than 1 cm.

3.4.1.5 Excavation

The stability of the excavation required for RMU-2 construction adjacent to RMU-1 is
evaluated based on where the glaciolacustrine clay is the thickest, the existing RMU-1
grade is the highest and the proposed excavation deepest along the shared boundary
between the two units. The stability analysis demonstrates the factor of safety against
failures involving RMU-1 is in excess of 2.

3.4.2 Fac Pond 5 Berm Slope Stability

The critical cross-sections for the new Fac Pond 5 were evaluated based on the height
of berm, thickness of upper glacial till and thickness of soft clay. Stability analyses are
performed for Fac Pond 5 in the same manner as described above for RMU-2 and
using the same parameters. All factors of safety exceeded 1.5 for long- and short-term
conditions. Details of the analysis and results are presented in Appendix C-10.

3.5 Fac Pond 5 Design
As discussed in Section 1.2, a new Fac Pond 5 is proposed to compensate for the
removal of Fac Ponds 3 and 8. Fac Pond 5 will be constructed to the north of RMU-2

and between SLF 12 and SLF 7. The existing Fac Ponds 1 and 2 and the new Fac
Pond 5 will provide temporary storage for treated leachate during qualification and prior
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to off-site discharge. The final grading design and details for the new Fac Pond 5
are shown on the Fac Pond 5 Permit Drawing set contained in Attachment D-2 of the
Site-Wide Permit.

The new Fac Pond 5 will be include a Part 373-compliant liner system consisting of the
following components (in descending order):

e 1 foot of ballast material on the floor;

¢ A non-woven cushion geotextile on the floor to protect the primary
geomembrane;

e A 30-mil ethylene interpolymer alloy (EIA) primary geomembrane on the floor
and sideslopes;

e A GCL on the floor and sideslopes;
e A geocomposite leak detection layer on the floor and sideslopes;
e A 30-mil EIA secondary geomembrane on the floor and sideslopes; and

o 3 feet of compacted glacial till or other suitable clay having a maximum
hydraulic conductivity of 1 x 10" cm/s on the floor and sideslopes.

EIA geomembranes were chosen for the Fac pond liner system because the liners will
be exposed on the sideslopes and EIA has a much smaller coefficient of thermal
expansion compared with polyethylene. EIA geomembranes have been used
extensively in exposed applications to line surface impoundments and can be ordered
in large pre-fabricated panels to minimize the number of field seams. The material is
typically seamed using hot wedge welders. Aside from the improvement in thermal
expansion/contraction performance, installation of EIA geomembranes involves similar
considerations as polyethylene liners (e.g., booting penetrations, terminating in anchor
trenches, protecting the liner from puncture with cushion geotextiles).

The perimeter berm of Fac Pond 5 will be established at elevation 335.0 feet amsl.
Containment capacity to the top of the perimeter berm of the Fac pond is
approximately 24.7 MG. Usable capacity for the Fac pond is approximately 21.9 MG.
The usable capacity is based on the need to limit liquid elevation to elevation 333.0 feet
amsl to provide 2 feet of freeboard.
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A new transfer pipeline will be installed between the existing Fac Ponds 1 and 2

and the new Fac Pond 5 to allow for transfer of liquid between the two Fac ponds and

to allow off-site discharge from either Fac pond. A new valve house immediately north
of Fac Ponds 1 and 2 will contain valves and connective piping to tie the new transfer

pipeline into existing above-grade filters and to existing subsurface piping that leads to
the Niagara River outfall.
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4. Construction
4.1 Overview

RMU-2 will be constructed in phases as land disposal capacity is needed. A variety of
materials will be used, including clays, HDPE geomembranes, GCLs, geocomposites,
geotextiles, granular material and soil fill. This section presents general aspects
associated with the installation of each of the individual components comprising RMU-
2. The installation of the liner system and final cover system components will be
performed in accordance with the RMU-2 Construction Quality Assurance Plan
(CQAP) (ARCADIS, August 2009). Material specifications for these and other materials
are included in the Technical Specifications. A Stormwater Pollution Prevention Plan
(SWPPP) will be prepared prior to any earthwork activities. The SWPPP will include a
Soil Erosion and Sediment Control Plan, which will be prepared in accordance with the
latest New York State standards for such plans that are in effect at that time.

4.2 Site Preparation

Site preparation for RMU-2 construction includes clearing existing vegetation, stripping
topsoil, excavating soil, relocating existing facilities, utility removal and replacement
and abandoning several monitoring wells and piezometers. The following sections
discuss the abandonment and/or relocation of certain facilities and structures, including
Fac Ponds 3 and 8 and select monitoring wells and piezometers. The construction of
new Fac Pond 5 is also discussed below, along with a description of site drainage and
vehicle access to RMU-2.

In order to compensate for the treated wastewater volume reduction due to the removal
of Fac Ponds 3 and 8, a new Fac Pond 5 will be constructed between SLF-12 and
SLF-7 and used in concert with the existing Fac Ponds 1 and 2. The usable capacities
of the existing Fac Ponds 1 and 2 and the new Fac Pond 5 are approximately 19.3 MG
and 21.9 MG, respectively. These capacities will be sufficient to manage the annual
volume of treated wastewater prior to annual discharges at the facility. Generally, one
batch will be qualified and discharged per year in accordance with the SPDES permit.
A typical volume is between 15 and 20 million gallons per year. Alternatively, CWM
may choose to perform multiple discharges per year in accordance with the SPDES
permit. It is anticipated that the qualification and discharge process will be conducted
within Fac Pond 5. During that time, treated effluent will typically be continuously
discharged into Fac Ponds 1 and 2 from the effluent holding tanks, thereby providing
uninterrupted storage for the AWTS.
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Upon further installation of final cover of RMU-1, the total volume of wastewater
treated at the facility will be significantly reduced until such a time that the third cell of
RMU-2 is constructed. At that time, it is anticipated that the final cover will be installed
over portions of RMU-2 to reduce the volume of leachate and contact water treated at
the facility. CWM has evaluated the capacity needs for storage of wastewater during
operation of RMU-2 and has found that the existing Fac Ponds 1 and 2 and new Fac
Pond 5 will have sufficient capacity for their intended use. The CWM evaluation is
included in Appendix L.

4.2.1 Elimination of Fac Ponds 3 and 8

Fac Ponds 3 and 8 will be eliminated as part of site preparation for RMU-2
construction. Fac Ponds 3 and 8 lie within the footprint of RMU-2 and will be filled with
structural (as required) and general soil fill to the excavation grades shown on Permit
Drawing No. 3. It is anticipated that Fac Pond 8 will be closed prior to permitting for
RMU-2 (it is currently in progress). Fac Pond 3 will be eliminated only after the
construction of Fac Pond 5 (discussed below in Section 4.2.2) because of the need to
continuously provide storage of treated leachate prior to discharge to the environment.

4.2.2 Construction of Fac Pond 5

Material that is excavated from the floor area of Fac Pond 5 will most likely be used to
initiate construction of the eastern perimeter berm. This will allow a channel to be built
between Fac Pond 5 and SLF 7 to divert runoff from SLF 7 around the Fac Pond 5
footprint. Additional fill material will be obtained from on-site stockpiles or be imported
from pre-screened off-site sources.

A new liner system will be installed in Fac Pond 5, as described in Section 3.5. A
sideslope riser pipe will allow for monitoring of liquid levels in the sump of the leak
detection system and for removal of accumulated liquids. A pre-fabricated riser house
will be installed near the top of the perimeter berm at the sideslope riser pipe location.
The sideslope riser pipe will penetrate the wall of the riser house so that transfer piping
from the submersible pump is sheltered from inclement weather. The riser house will
also contain a dual-walled tank for storage of liquids pumped from the leak detection
system. Access to the riser house for tanker trucks and other general maintenance
vehicles will be provided by a ramp from an access road on the adjacent SLF 7.

A new buried Fac pond transfer line will be installed between Fac Ponds 1 and 2 and
Fac Pond 5. The transfer line will include two parallel double-wall HDPE pipes (6-inch
inside 10-inch) covered by a minimum of 18 inches of soil. In most areas, this soil cover
is achieved by building a berm over the pipes. As indicated on the Fac Pond 5 Permit
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Drawings in Attachment D-2 of the permit, the pipeline will consist of a series of

high points and low points. Leachate transfer manholes equipped with leak detection
systems will be installed at each low point. The leachate transfer manholes will provide
access points so that the lines can be dewatered before the onset of winter weather
and the associated risk of standing water in the lines freezing. At each Fac Pond, the
pipeline will terminate with cam lock fittings to allow connection to flex hose that can, in
turn, connect to submersible pumps in the ponds or to allow discharge into the ponds.
Either of the two parallel lines will be able to be used to fill or drain either pond. At Fac
Ponds 1 and 2, the pipeline will pass through a valve house that allows the pipeline to
connect through to Fac Ponds 1 and 2 or to divert to the existing off-site discharge line.
Piping will be installed to allow either of the two parallel lines to be used to transfer
liquid from Fac Ponds 1 and 2 to Fac Pond 5 or vice versa, fill Fac Pond 5 with effluent
from the site’s treatment plant and to discharge liquid from Fac Pond 5 to the existing
discharge piping leading to the Niagara River. The existing discharge filter system will
be relocated from its current location at Fac Pond 3 to an area adjacent to the valve
house.

4.2.3 Abandonment of Monitoring Wells and Piezometers

A number of monitoring wells and piezometers are located within the footprints of or in
close proximity to the limits of RMU-2 and Fac Pond 5. These monitoring wells and
piezometers will be decommissioned in accordance with existing protocols developed
for the site. Prior to abandoning any monitoring wells or piezometers, CWM will notify
the NYSDEC of the need to abandon the structures and will not proceed with
abandonment activities until the NYSDEC has provided authorization. Depending upon
the nature of the monitoring well or piezometer (e.g., its age, type of construction,
purpose, whether it is included in current monitoring programs), replacement structures
may be installed if deemed necessary by the NYSDEC or CWM.

The following table summarizes existing monitoring wells and piezometers to be

decommissioned (Addendum No. 1 to Residuals Management Unit Two, Preliminary
Groundwater Monitoring Plan [Golder, August 2009]).
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Monitored Unit/Purpose

Wells/Piezometers Requiring Decommissioning

of Well/Piezometer Currently Monitored Not Currently Monitored
RMU-1 ¢ R115S
¢ R117LD
e R117UD
¢ R118S
¢ R118D
e R119D
¢ R1P09S
¢ R1P10S
Fac Pond 3 e F301S
e F302S
e F302D
Fac Pond 8 e FB801S
e F802S
e F802LD
e F802UD
SLF 7, SLF 11 e B21
e B21A
e B22
e B22A
e B22B
Corrective Measures ¢ RRO1S
Control Well o B34A
Miscellaneous e B-113
e B-114
o G-16-2/3/4
e G-17-1/4A/4AB
o 7-12

4.2.4 New Infrastructure Construction

As discussed in Section 1.2, several structures will be demolished due to their location
within the RMU-2 footprint. Specifically, the full and empty trailer parking areas,
Stabilization Facility Trailer Parking Area, Drum Management Building, Heavy
Equipment Maintenance Building, Emergency Response Garage and the Trailer
Containment Ramps for the SLF 10 leachate holding building and SLF 1-11 Qil/Water

Separator Building will be relocated outside of the RMU-2 footprint. The approximate
locations of the replacement structures are shown on Permit Drawing No. 2. Details

relating to the new full trailer parking area, the trailer containment ramps for the SLF 10
and SLF 1-11 buildings and the Stabilization Facility Trailer Parking Area are shown on
drawings contained in Attachment D of the Sitewide Permit.
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Existing active and inactive utilities within the footprint of RMU-2, including water,
leachate, electrical and communication lines, will be either re-routed or removed, as
necessary, prior to construction of RMU-2. Site electrical feed and water supply
relocation details are shown on Permit Drawing Nos. 35 and 36.

4.2.5 Site Drainage and Vehicle Access

Temporary and permanent drainage ditches and culverts will be constructed as a site
preparation activity to allow for the control of surface-water runon and runoff throughout
the RMU-2 construction period. New access roads will be constructed at the perimeter
of RMU-2, as necessary, to facilitate construction of RMU-2. During initial stages of
waste filling, incoming truck traffic will proceed west from the scales, turn south on Hall
Street (between SLF 12 and Fac Pond 5), proceed to the sample racks, then turn west
on M Street and proceed to the road west of the north-south drainage ditch at the
northwest corner of Fac Ponds 1 and 2, then turn north and proceed to the road along
the southern edge of SLF 12, turn right and proceed east either to the Stabilization
Facility or directly to RMU-2. This traffic pattern is intended to minimize two-way traffic
on Hall Street. The truck routing may change as waste filling progresses in RMU-2,
particularly as new access ramps are constructed into the landfill.

Access to the new Drum Management Building east of RMU-1 will be via the existing
road south of the main facility guardhouse. Runoff from paved parking areas around
the new Drum Management Building will drain to the V02 stormwater watershed and
existing detention basin. Runoff from the roof of the building and from peripheral
vegetated areas will drain radially away from the building and into undeveloped areas
to the north, east and south of the building.

4.3 Excavation

Prior to and during all excavation and soil disturbance activities associated with RMU-2
and associated project construction, existing site soils will be monitored for potential
chemical and radiological contamination. This monitoring is described in the RMU-2
Project Specific Excavation Monitoring and Management Plan (CWM, February 2013).

Following stripping and stockpiling of topsoil from the footprint of the portion of RMU-2
to be constructed, excavation will proceed to the grades depicted on Permit Drawing
No. 3 in a controlled manner to facilitate stormwater management and erosion control.
Temporary drainage ditches and culverts will be constructed, as necessary, to allow for
control of surface-water runon and runoff throughout the excavation period. As with
RMU-1, excavated soil will be segregated based on soil type and stockpiled on-site for
possible future use.
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Care will be exercised during excavation to segregate soil that may be unsuitable

for use in the compacted clay layers. This will be done by visual inspection and
physical testing, as needed, in accordance with the CQAP. Because the Upper Clay
Till has properties similar to those required for the compacted clay layers, material
excavated from this unit will be stockpiled separately. Excavated soil (or other
proposed soil sources) that will be used for construction of the compacted clay layer
will be subjected to laboratory analyses and a liner test pad pre-qualification. The test
pad program will be performed in accordance with test pad specifications and the
CQAP.

As discussed in Section 3.3.3.1 of this Engineering Report, hydrostatic uplift concerns
in the sump excavations require that piezometric heads in the confined aquifer be
measured prior to excavation. Refer to Section 3.3.3.1 for additional information
regarding the exploratory procedures specific to the sump excavations.

Upon attaining the grades depicted on Permit Drawing No. 3, the surface shall be
inspected by the certifying Engineer. In accordance with the CQAP, any visibly weak
soil incapable of supporting heavy equipment or any other deleterious material will be
overexcavated, removed and replaced with compacted clay. If any such visibly
unsuitable areas are encountered, the re-compacted surface of the excavation shall be
proof-rolled to identify areas of insufficient compaction to reduce the potential for
differential base settlement.

4.4 MSE Wall and Intercell Berms

The perimeter MSE wall is to be constructed in phases commensurate with cell
construction and will consist of suitable materials from either the RMU-2 excavation or
other sources. The construction of the MSE wall and the intercell berms are discussed
separately below.

4.41 MSE Wall Perimeter Berm

Portions of the RMU-2 footprint to be covered with the perimeter MSE wall will be
scarified and cleared of rocks, debris or topsoil that would interfere with compaction
efforts. The bottom of the wall will be constructed at a depth at least 6 inches below
ground surface. (Greater depths may be employed, if necessary, to achieve final top of
MSE wall design elevations considering the height of the individual MSE wall facing
baskets.) At the outside toe, a pad of crushed stone will be installed to a minimum
depth of 2.5 feet below ground surface. During construction, welded wire basket forms
(i.e., facing) will be used to develop the flexible MSE wall face and 1H:4V slope. The
welded wire basket forms, the geosynthetic reinforcement (i.e., geogrid) and reinforced
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backfill materials will be installed in successive lifts, as depicted on Permit

Drawing No. 18. The reinforced backfill will be placed in controlled lift thicknesses and
each lift will be compacted as set forth in the pertinent section of the Technical
Specifications.

4.4.2 Intercell Berms

The intercell berms will be constructed of qualified clay compacted to achieve a
maximum hydraulic conductivity of 1 x 10" cm/s. The installation of the intercell berms
will be performed in accordance with the requirements in the CQAP for the compacted
clay layer in the secondary liner. Since the intercell berms will remain in place as
subsequent cells are opened, the geosynthetic liner system components and operation
layer stone will be installed over the top of the completed intercell berms. In this way,
the intercell berms isolate the primary and secondary leachate collection systems for
each cell. A typical intercell berm detail is provided on Permit Drawing No. 19.
Requirements for temporary termination (i.e., runout) of the liner system on the
unconstructed cell side of the intercell berm are also included on Permit Drawing No.
19.

4.5 Low-Permeability Cut-Off Wall

A low-permeability cut-off wall will be installed along the inside toe of the MSE wall as
indicated on the Permit Drawings. Consistent with RMU-1, the cut-off wall will extend to
the underlying Glaciolacustrine Clay layer. As shown on the Permit Drawings, the top
of the cut-off wall will contact the bottom of the liner system secondary clay layer.
Because the top of the Glaciolacustrine Clay layer is expected to vary across the RMU-
2 footprint, soil borings will be performed along the cut-off wall alignment prior to the
construction of the cut-off wall to determine the top elevation of the Glaciolacustrine
Clay layer.

As indicated in Section 2.2.1, the thickness of the Glaciolacustrine Clay layer within the
RMU-2 footprint varies from less than 1 foot to 25 feet. Based on the currently available
boring information (Golder, 2002), the clay layer may not be present in certain areas
along the cut-off wall alignment. If the clay layer is not encountered at the anticipated
elevation (as estimated from the preconstruction borings) during construction of the
cut-off wall, the following procedure, which was originally developed for SLF 12 Cell A,
will be implemented:

e Excavate down to the elevation where clay or the “maximum termination

depth” is encountered, whichever comes first. The maximum termination depth
is 5 feet below the anticipated clay elevation.
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o If clay is not encountered at or above the maximum termination elevation,
a reasonable effort should be made to widen the trench (if possible, based on
the construction techniques employed) to key into a clay layer that may exist in
the trench side wall. Preference should be given to widening the trench toward
the inside of the landfill footprint.

e If no clay is encountered in the sidewall or trench bottom, installation of the cut-
off wall should proceed from the maximum termination elevation.

This procedure also applies for portions of the cut-off wall alignment where the non-
existence of the clay layer is established during the preconstruction boring activities.

4.6 Construction Observation and Inspection

As discussed in Section 3.3.3, the design of RMU-2 includes a primary and secondary
liner, each of which contain a geomembrane as the upper component. The lower
component in the primary and secondary liner consists of GCL and compacted clay,
respectively. The following sections discuss the installation of the compacted clay layer
in the secondary liner, the geosynthetic liners (i.e., the GCL and geomembrane), the
leachate collection and conveyance systems and the operations layer.

4.6.1 Compacted Clay Layer

The RMU-2 secondary liner includes a minimum 3-foot-thick compacted clay layer on
the cell floor and interior sideslopes of the MSE wall. The source for the compacted
clay layer will either be suitable stockpiled clay material that was excavated from the
RMU-2 footprint or an alternate pre-qualified source. The clay material will conform to
the minimum requirements set forth in the pertinent section of the Technical
Specifications. The clay will be compacted to achieve a hydraulic conductivity no
greater than 1 x 10" cm/s. The installation and associated documentation of the
compacted clay layer will be performed in accordance with the CQAP.

4.6.2 Geosynthetic Liners

The RMU-2 primary liner includes a GCL layer that extends across the cell floor and
partially up the sideslopes. Both the primary and secondary liners incorporate 80-mil
textured HDPE geomembranes that extend across the cell floor and up the interior
sideslopes of the MSE wall. Non-woven geotextile is also used as a cushioning layer
beneath the GCL in the primary liner and as a separator between the granular drainage
material and the operations layer stone in the primary leachate collection system.
These geosynthetic layers will conform to the minimum requirements set forth in the
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pertinent sections of the Technical Specifications and be installed in accordance
with the CQAP.

4.6.3 Leachate Collection and Conveyance Systems

The geocomposite layer in the primary and secondary leachate collection systems will
be installed directly over the HDPE geomembrane in the primary and secondary liner,
respectively. The geocomposite will conform to the minimum requirements set forth in
the pertinent sections of the Technical Specifications and be installed in accordance
with the CQAP.

Each leachate collection system also contains 1 foot of granular drainage material on
the cell floor with an 8-inch-diameter perforated collection pipe along the cell centerline.
The granular drainage material will be spread directly over the geocomposite. In order
to protect the underlying geocomposite layer, construction equipment will not be
permitted to operate on the geocomposite until the granular drainage layer has been
installed, at which point, low ground pressure equipment (tracked equipment with a
contact pressure less than or equal to 5 psi) may be allowed. Excessive turning and
maneuvering of construction equipment will not be permitted. No additional compaction
of the granular drainage material beyond that achieved by the spreading equipment is
necessary.

The leachate collection pipe will be installed directly on the geocomposite along the cell
centerline. Because the floor grades of each cell are surveyed during construction to
determine compliance with the design parameters, no survey or vertical adjustment of
the leachate collection pipe is necessary. The operation of construction equipment
across the leachate collection pipe will not be permitted until the minimum cover
thickness over the pipe crown, specified in the Technical Specifications, is achieved.
The granular drainage material and perforated leachate collection pipe will conform to
the minimum requirements set forth in the pertinent sections of the Technical
Specifications and be installed in accordance with the CQAP.

The sideslope riser pipes for the primary and secondary leachate collection system
sumps of each cell will be installed in an approximately 2-foot-deep trench up the
interior sideslope of the MSE wall. The full sideslope liner system thickness will be
provided continuously across this sideslope riser trench. Bedding material will be
placed around the sideslope riser pipes to provide support and limit deformation due to
the overlying waste material and liner and cover systems. The sideslope riser pipes will
be butt-fused and extend into the riser vault structure as shown on Permit Drawing No.
28. The HDPE vertical riser pipe from the primary leachate collection system sump and
protective concrete manhole will be extended as waste filling activities progress. An
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initial 10-foot vertical section of HDPE pipe and two manhole sections will be
installed during the liner system construction.

Submersible pumps will be installed in each primary and secondary leachate collection
sump through the sideslope riser pipes and discharge to the forcemains that convey
flow to the upgraded SLF 12 lift station. The pumps will have controls to govern the
pumping operation, including a high-level alarm, pump on, pump off and a low-level
protection shut-off. The pumps discharge through a flexible hose to rigid piping within
the riser vault. A flow meter will be installed in the primary and secondary rigid piping to
measure leachate flow volumes at each vault prior to discharge into the forcemains.
Check valves will be installed within each riser vault to prevent reverse flow back to the
sumps.

The leachate removed from the primary and secondary sumps is discharged into one
of two identically sized combined forcemains located in the RMU-2 MSE wall. The
forcemains within the RMU-2 MSE wall consist of double-walled DR 11 HDPE pipes
having interior carrier pipe diameters ranging from 3 to 6 inches. The two forcemains
are buried a minimum of 4 feet below final grade and run parallel within the MSE wall.
The forcemains from Cells 15, 17, 18 and 19 combine with the two forcemains from
Cell 16 at a junction manhole located midway between the riser vaults of Cells 15 and
16. The forcemains continue north conveying flow from Cells 15 through 19 to another
junction manhole, at which point, the flow from Cells 15 through 19 combine with the
flow from all RMU-1 cells and RMU-2 Cell 20. The leachate forcemains from this last
junction manhole have 8-inch-diameter carrier pipes and continue to the SLF 12 lift
station. All HDPE piping will be installed and tested in accordance with the CQAP and
the Technical Specifications.

The SLF 12 lift station will be upgraded as discussed in Section 3.3.3.4 and as
depicted on Permit Drawing No. 33 to provide the required flow rate to the LTF. The
SLF 12 lift station upgrades and installation of the new leachate forcemains to the lift
station will be completed prior to demolition of the RMU-1 lift station to minimize
impacts to the daily operation of RMU-1.

4.6.4 Operations Layer

The operations layer consists of select fill used to protect the geosynthetic components
of the lining systems and provide a firm, well-draining layer on which to place waste.
This layer prevents direct contact between the liner system and the waste materials, as
well as between the leachate collection system and the waste materials. The
operations layer will be installed in accordance with the Permit Drawings, CQAP and
Technical Specifications.
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4.7 Final Cover System

Permit Drawing No. 7 depicts the top of the final cover system, which is described in
Section 3.3.3. The final waste grades will be proof-rolled and be free of large debris
and waste storage containers. The grading layer will consist of general soil fill. All
stones and other protrusions that could potentially damage the overlying GCL will be
removed from the separation layer surface prior to proof-rolling and subsequent
placement of the overlying GCL, geomembrane and geocomposite. Once the final
cover geosynthetics have been installed, only low ground pressure equipment will be
allowed on the final cover until a minimum soil depth of 18 inches has been achieved
over the geosynthetics. Further, a minimum of 12 inches of soil is required to be in
place over the geosynthetics for operation of low ground pressure equipment.

At closure, the landfill (and all other project areas of soil disturbance) will be vegetated
using a grass seed mixture similar to that used for RMU-1 and as described in the
Technical Specifications. Select soil testing, including pH and organic content testing,
may be conducted to determine the necessity for fertilizer and lime requirements.
Mulching may be performed to reduce the potential for erosion during the
establishment of vegetation on the final cover. Periodic inspections of the final cover
surface will be performed to identify areas that require reseeding due to potential
erosion or inadequate vegetative cover. Grass-lined open channels (i.e., surface-water
diversion berms) will be lined with temporary erosion control mat to minimize soil loss
due to erosive forces until establishment of cover system vegetation.

4.8 Gas Venting

The vertical riser pipes from the primary leachate collection system sumps will provide
outlets for the anticipated minimal flow of accumulated gases from the landfill.
Historical landfill air quality monitoring programs have demonstrated minimal concerns
for gas generation in the disposal of similar waste types.

4.9 Stormwater Retention Area Upgrades

As discussed in Section 3.3.5.1, existing stormwater retention areas V04 and V05 will
require upgrades to contain the anticipated runoff from the 25-year, 24-hour design
storm considering the tributary area following closure of RMU-2. Approximately 330
linear feet of the perimeter of the V04 retention area will be raised to a constant
elevation of 314.75 feet amsl. Approximately 345 linear feet of the perimeter of the V05
retention area will be raised to a constant elevation of 317.26 feet amsl. The fill to be
used to increase the perimeter elevations of these two retention areas should be
clayey in nature (i.e., USCS groups GC, SW, SC, CL or CH) to limit infiltration into the
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finished surface. Final grade will be obtained with the installation of a 4-inch-thick
topsoil layer to support vegetation.
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5. Operation
5.1 Waste Receipt and Handling

Procedures for receipt and handling of waste are described in the Waste Analysis Plan
(WAP). Waste may be directed to the landfill as allowed by the Land Disposal
Restriction regulations or chemically treated through stabilization prior to landfilling. All
waste is placed in the appropriate cell as assigned on the individual treatment/disposal
decisions. The disposal decisions are prepared and approved in accordance with the
WAP.

An initial fill progression design for the first cell to be constructed (Cell 20) is depicted
on Permit Drawing No. 8. This initial fill progression design represents waste grading
conditions following approximately 1.5 years of waste placement, based on an
assumed quarterly waste placement rate of 50,000 cy and approximately 300,000 cy of
total waste volume provided by the initial fill progression design. (The waste placement
rate for the initial cell is less than the maximum annual value [500,000 tons per year]
allowed for the site due to landfill stability requirements as discussed in Section
34.14)

5.2 Waste Volume and Site Life

As discussed in Section 1.2, the gross air space available in RMU-2 is approximately
4,030,700 cy between the top of the operations layer and the final waste grades. Of
this total, approximately 3,934,000 cy is estimated to be available for waste placement.
The minimum estimated site life of RMU-2 is approximately 11.1 years, based on
annual gate receipts of 500,000 tons per year and an in-place waste density of 1.5 tons
per cy. A longer site life would result if annual gate receipts are less and/or the waste
density is higher. Appendix | contains the estimated site life calculation.

5.3 Equipment

Equipment currently used in RMU-1 will be utilized for RMU-2, including forklifts with
drum handling equipment, bulldozers, cranes, front-end loaders, water trucks,
compaction equipment and backhoes. Equipment will be replaced/updated, as
necessary.

5.4 Daily Cover Material

Daily cover will be placed on waste at the end of each working day. Cover material will
typically consist of spray-on cover material, synthetic cover or other NYSDEC-
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approved material. Soil cover having a minimum hydraulic conductivity of 1 x 10™
cm/s may also be used, although it is not preferred due to consumption of waste
volume. Specific bulk wastes with low contaminant levels may also be used for daily
cover, as approved by the NYSDEC.

5.5 Miscellaneous Operational Considerations

RMU-2 operations will generally be consistent with those employed for RMU-1, as
described in the RMU-1 O&M Manual. Littering, vectors and scavengers are not
anticipated because of the nature of the waste and the site security enforced by CWM.
Waste that has the potential to become an airborne dust must be containerized or
sprayed with water during disposal in accordance with the Model City Facility Fugitive
Dust Plan. All acid-sensitive and acid-generating wastes must be separated by a
horizontal distance of at least 50 feet in the landfill. Final disposal location of all waste
will be recorded using a 50-foot by 50-foot grid system and Global Positioning System
coordinates.

5.6 Safety and Fire Control

The RMU-2 Part 373 Permit application contains a detailed description of the safety
and fire control procedures. Further detail regarding this aspect of the landfill’s
operation is provided in the Facility Contingency Plan.

5.7 Leachate Collection and Pumping System

Leachate and liquids will be extracted from the primary (and secondary, as necessary)
leachate collection systems via the sideslope riser pipes. Therefore, waste placement
operations can continue uninterrupted as leachate is pumped from the sumps. As
waste grades advance, additional HDPE pipe sections will be added to the vertical riser
pipes for the primary leachate collection system sumps. Additional pre-cast concrete
manhole sections will be added concurrently to provide continuous protection for the
vertical riser pipes. Between construction segments, the upper ends of the HDPE
vertical riser pipes will be closed off to limit the potential for entry of debris into the riser

pipe.

Pumps and control systems will be inspected and maintained in accordance with site
procedures and manufacturers’ recommendations. Discharge lines will be equipped
with access points to allow for flushing, as needed. Additionally, several access points
will be incorporated into the new leachate forcemains to facilitate periodic flushing, as
needed.
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5.8 Air, Ground and Surface-Water Monitoring

CWM has ongoing programs for monitoring air and surface-water quality at the Model
City Facility. Details pertaining to these monitoring programs are presented in
Attachments M and N of the Site-Wide Part 373 Permit for the Model City Facility.
Copies of these programs are on file with the NYSDEC and are also available at the
Model City Facility. A new groundwater monitoring plan for the RMU-2 area is included
in Section J of the RMU-2 Part 373 Permit application. Future monitoring of RMU-2 will
be in accordance with this new monitoring plan and the existing requirements of the
facility groundwater monitoring network.

5.9 Surface-Water Management

Surface-water runoff from active areas of RMU-2 resulting from the 25-year, 24-hour
storm event will be managed within the RMU-2 permitted limit of waste as leachate.
Prior to opening a new cell within RMU-2, CWM will prepare a Leachate Level
Compliance Plan to demonstrate that the surface-water management features and the
leachate storage and treatment facilities have sufficient capacity to manage leachate
from active areas of the RMU-2 immediately after the 25-year, 24-hour storm event in
accordance with current facility requirements.
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PR SCCONDARY - GENERAL F,u.7 THE GEOCOMPOSITE OVERLAP.
NOTES: 3. IF GEOTEXTILE IS UNABLE TO BE PEELED BACK WITHOUT
: CAUSING DAMAGE, A PATCH OF GEOTEXTILE SHALL BE HEAT
1. SYNTHETIC COMPONENTS OF SIDESLOPE LINFR SYSTEM SHALL BE PROPERLY DI oven e T OEIEE

ANCHORED UNTIL FINAL BACKFILLING OF ANCHOR TRENCH.
4. ZIP TIES SHALL BE PLACED EVERY 5' ALONG ADJAGENT PANELS
2. GEOSYNTHETIC PROTECTION LAYER SHALL BE CONSTRUGTED AFTER
COMPLETION OF LINER INSTALLATION AND BACKFILLING OF ANCHOR TRENCH. AND EVERY 6% ALONG BUTT SEAMS AND IN ANCHOR TRENCHES.
GEOSYNTHETIC PROTECTION LAYER WILL BE REMOVED (AS NECESSARY)

DURING CONSTRUCTION OF FINAL COVER SYSTEM. TYPICAL GEOCOMPOSITE SEAM
SIDESLOPE LINER SYSTEM ANCHOR TRENCH @ @

IMAGES: PROJECTNAME: —

GENERAL NOTES:
?’OF NEJ/ 0. GEOSYNTHETICS ARE SHOWN AT AN EXAGGERATED SCALE FOR CLARITY.
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SIDESLOPE LINER (3 7
NG N

A
' ;RRSFTEI%%ARRIER

TRAFFIC/FALL
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16-20" ¥
L uvos ,I :5:( > \\ (}’QEE.S-) ) 1 UNER SYSTEM \ 17 _/ PROTECTION BARRIER
/ ! [ ' 183 LRMU—27 N—— I -
I Ry - 9
| > X 16°—
] i FINAL GRADE
SLOPE VARm—/ PERIMETER
=S ) ) PERMETER ACCESS ROAD (PERMITTED) —\ .
CCESS EXISTING RMU—| -
7 ROAD L it PERMETER DITCH -
Rt / RMU~1 PERWETER BERM -
gl‘l?SETS!.NOPE LINER RMU-1/RMU-2 ﬂ %—l - - L RMU—1
SIDESLOPE LINER BITeH . e - /
SYSTR””w N A T S T —— -
- ' -1 S~Io~o
EXISTING GROUNDWATER : S=I>-
/_ EXISTING GRADE MONITORING WELL ———————————— —~a_ =~
VARIES
(TYPICALLY 3-107)
TYPICAL MSE WALL SECTION @ RMU-1/RMU-2 SECTION @
TRAFFIC/FALL
LNER SYSTEM PROTECTION BARRIER
[ rmu-2 N ~ —
(cew 20/ s S 162"
PERIMETER
ACCESS ROAD EXISTING GRADE
SLF 10 DITCH \/ oL
”””””” — -
—_—— L
SIDESLOPE LINER Z EXISTNG FAC == SF 107
SYSTEM POND 8 7 "
-~
-
e - N
P P
- - -
| ="
i = NOTE:
E T 1. SECTION TAKEN LOOKING EAST AND IS TYPICAL
- OF RMU-2 ALONG NORTHERN EDGE OF SLF 10.
L —
g _________ —_—
4 RMU-2/SLF 10 NORTH SECTION @
1
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y LINER SYSTEM
z2l TRAFFIC/FALL ANCHOR TRENCH TRAFFIC/FALL
z x PROTECTION BARRIER = PROTECTION BARRIER
§_ e
E L < .
PERIMETER 16'-3
ACCESS ROAD PERINETER
5 NER SYSTEM ACCESS ROAD
| ANCHOR TRENCH 2
SIDESLOPE LINER
E SIDESLOPE LINER 15 / sYswem
z SYSTEM b SF 18
pa = WALL SLF 10
g e e oD L —
SIF 1-8 ILDI
N (WDTH VARIES) | |
EMISTING FAC % s I
E EXISTING GRADE . — -~ EXSTING FAC EXISTING GRADE
P N POND 3 S — T T
:§: o NOTE: - NOTES
e 1. SECTION IS TAKEN LOOKING NORTH AND IS TYPICAL
5 e 1. SECTION TAKEN LODKING SOUTH AND IS TYPICAL OF = TERN
E e RMU~2 ON THE EASTERN EDGE NEAR SLF 1-8. OF RMU-2 ALONG THE WESTERN EDGE OF SLF 10.
gl g
3|( —
I -
E RMU-2/SLF 1-6 SECTION @ RMU-2/SLF 10 WEST SECTION @
[
&
%
=
i
A
[
3] INSIDE FACE OF TRAFFIC/
Le FALL PROTECTION BARRIER
oz
B LINER S
6 YSTEM
Eg ANCHOR TRENCH n TRAFFIC /FALL
s ‘s \17_/ PrOTECTION BARRIER
P ——
E: PERIMETER ACCESS ROAD |
p
o PERIMETER
F ACCESS ROAD
z
2 E 7 L4 Ay
£ SO0 S0aNal s alanlany
=T SIDESLOPE LINER
o SYSTEM
zg
g’.«i RECONSTRUCTED ROAD \
I MSE WALL
i " ™~
Y A = NOTES:
&g -1 ggb’;Hz 3\ e 1. TRAFFIC/FALL PROTECTION BARRIER WILL BE DESIGNED TO ARREST TYPICAL VEHICLES ANTICIPATED TO BE
g9 oircH \ 23 ) o OPERATED ON THE PERIMETER ACCESS ROAD AND TRAVELING AT THE POSTED SPEED AND WILL COMPLY WITH
23 P OSHA FALL PROTECTION REQUIREMENTS CONTAINED IN 29 CFR 1810.23.
§,§’ e 2. TRAFFIC/FALL PROTECTION BARRIER WILL ALSO INCLUDE A PROVISION FOR ATTACHING A TEMPORARY LITTER
e EXISTING GRADE e FENCE TO MINIMIZE THE POTENTIAL FOR WIND-BLOWN DEBRIS TO LEAVE THE LANDFILL WHILE THE LANDFILL IS
"E _____________ - IN OPERATION. TEMPORARY LITTER FENCE MAY BE REMOVED FOLLOWING FINAL CLOSURE OF LANDFILL
P T T 3. EXACT CONFIGURATION OF TRAFFIC/FALL PROTECTION BARRIER WILL BE DETERMINED AT TIME OF CONSTRUCTION.
8 ONE POSSIBLE CONFIGURATION INCLUDES PRECAST CONCRETE HIGHWAY BARRIERS INSTALLED END—TO—END AND
ROIE OF SUFFICENT HEIGHT TO MEET OSHA FALL PROTECTION REQUIREMENTS OR ALTERNATIVELY EQUIPPED WITH AN
I g K NOTE: ADDITIONAL RAILING SECURED TO THE TOP TO MEET OSHA FALL PROTECTION REQUIREMENTS.
[~}
s23 4. THE INDICATED LOCATION OF THE BARRIER IS BASED ON THE ASSUMED SETBACK DISTANCE FOR VEHICLE
£ 1 e s ol T T oo mGA LOADING USED IN THE MSE WALL DESIGN CALCULATIONS. THE BARRIER WILL BE DESIGNED SO AS TO NOT
¥ : COMPROMISE THE FUNCTIONALITY OF THE MSE WALL GEOGRID LAYERS
IS RMU-2 SOUTH SECTION TRAFFIC/FALL PROTECTION BARRIER
gg R NOT TO SCALE
& g
% [
e
= A A A=A A A AN AN AN A A A A A D D A N A A A AN A A A A
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NYDOT #1 STONE NYDOT #1 STONE

PRIMARY REINFORCEMENT
LAYER NUMBER 4 5 6 7
ELEVATION 324.0 | 325.5 | 327.0 | 328.5 NYDOT #4 STONE PRIMARY NYDOT #4 STONE
LENGTH (FROM FACE) FT | 31.5 | 30.5 | 301 | 31.8 | 31.4 | 31.50 | 31.5 | 349 | 361 | 37.4 | 366 | 36.4 | 240 | 206 | 18.3 REINFORCEMENT \ i L) S
LONG TERM DESIGN LN
STRENGTH (LBS/FT) 6800 | 6800 | 5900 | 5900 | 5900 | 4900 | 4900 | 4900 | 4900 | 4900 | 3000 | 2300 | 2300 | 3000 | 3000 2N
ALLOWABLE LIMIT A Z STRUCTURAL aER(;%NDRGEELﬁ_EINFORCEMENT
Egs TEUIh.‘LoYv'Iﬁ%A%%D FACE SHOWN IS NOMINAL i ""‘7
1/4 H TO 1V SUPPORT STRUT |
OTHER HEAVY |
EQUIPMENT .
= SECONDARY REINFORCING EXTENDING 10 FT S~ SECONDARY REINFORCEMENT
INTO WALL FROM FACE MARY WITH MINIMUM LONG TERM
LONG—TERM DESIGN STRENGTH =1000 LB/FT R STRENGTH OF 1000 LB/FT IN
e STRUCTURAL FILL
Al
N———— |
AN = PRIMARY REINFORCING eat 0 PRIMARY REINFORCEMENT
— A . WRAP RUNOUT
BITION == NYOOT 42 STONE PAD ! == _,I NOTES
ARA M SOIL Wi :
2
| B CED INONSROEN 1. ALL NYDOT STONE SHALL MEET NYDOT 703 COARSE AGGREGATE
e 3 e AL A CONDITION A " PHYSICAL REQUIREMENTS. CONDITION B
= o ' WH IMARY (WHERE PRIMARY
CON?\IT'ON = FT BELOW GRADE RENFORGRULNT IS 15 APART) PRIMARY REINFORCEMENT PER DESIGN. REINFORCEMENT IS 3.0° APART)
. 3. SECONDARY REINFORCEMENT IN CONDITION B WILL HAVE A MINIMUM

NOTE:

1.

MECHANICALLY STABILIZED EARTH

REINFORCING AT A GIVEN ELEVATION CAN BE ELIMINATED WHEN FINAL GRADE
OUTSIDE THE LIMITS OF MSE WALL EXCEEDS 3 FOOT ABOVE THE LAYER OF
REINFORCING FOR A DISTANCE OF AT LEAST 25 FEET BEYOND THE WALL.

(MSE) WALL SECTION @

TOP OF FACED BERM

SLOPED FILL AT
TYPICAL GRADE CHANGES

OUTSIDE
CORNER
UNIT

NOTES:
1. SEE FACING UNIT DETAIL FOR FACING MATERIALS AND DIMENSIONS.

2. ADJACENT FACING UNITS SHALL BE INSTALLED TO PROVIDE 4" OVERLAP OF
HORIZONTAL WIRES.

PROJECTNAME: —

TEMPORARY TERMINATION DETAIL @

IMAGES:

LONG TERM STRENGTH OF 1000 LB/FT IN STRUCTURAL FILL.

BEND HORIZONTAL WIRES ON
VERTICAL LEG OF FACING UNIT

A

FRONT FACE OF WALL

CUT HORIZONTAL WIRES
ALONG BOTTOM LEG OF
FACING UNIT

1. FACING UNIT SHALL BE USED TO FABRICATE CONTINUOUS CORNER.
A MINIMUM OF 24° OF FACING UNIT MUST BE PROVIDED IN BOTH
DIRECTIONS AS MEASURED FROM THE CORNER BEND.

OUTSIDE CORNER UNIT @

1.50"

SUPPORT STRUT 16"
oc, (TYP, FIELD
ADJUST AS REQUIRED)

SUPPORT STRUT
(SEE DETAIL) 16"
OC, TYP FIELD
ADJUST AS
REQUIRED

0.24"¢
ELECTROPLATED
WIRE

SUPPORT STRUT

1.8" x 12.6"
(0.19°¢ x 0.24"¢)

ALTERNATIVE WELDED WIRE FORM: : WELDED WIRE MESH 5" SECTION A—A
W 4.5 HORIZONTAL © ENDS AND AS SHOWN
IN DETAIL W 3 VERTICAL @ 1.8” C—C |...1 50 ..| (TYF’)
NOTES: | :
1. ALL FACING UNITS SHALL BE GALVANIZED PER ASTM A123 AFTER BENDING, ' 25.9" |
UNLESS OTHERWISE SPECIFIED. (MEASURE INSIDE
2. ALL FORMS AND STRUTS WILL BE FABRICATED WITH BLACK STEEL WIRE. HOOK—INSIDE HOOK)
3. OVERALL LENGTH OF WIRE FORMS IS 100", EFFECTIVE CONSTRUCTED WIDTH IS
et A A SUPPORT STRUT DETAIL (6 )

4. USE HOG RINGS TO TIE THE WIRE FORMS TOGETHER AT OVERLAPPING ENDS.

WELDED WIRE FORM FACING DETAIL @

FACING DETAIL @

0085 a%0. PIPE BEDDING
0-0
2808 208t ~—REINFORCED FILL
sseod Bsis
05058 S0
ooooc 0200
%0 52528 0508
1858504 2095 — CONTINUE_FACING COMPONENTS
930, 5922"  AND REINFORCEMENT UNDER AND
0208 2605  ABOVE PIPE
o008 0508
2040 2 AnCnCr
it
mﬁ' Fi’éﬁ'éouﬁﬁ’%[’ \"FRONT FACE WELDED WIRE
JOINT AS SHOWN IN SECTION A-A
ENGINEERING PLANS
FIELD CUT WWF FACING UNITS
A { FOR CLOSE FIT AROUND PIPE
(26" MAX. PIPE DIAMETER,
—-
N
—— ==
IR P - Sp——
Ap——q——————o A
__J"'____I_
ELEVATION VIEW

NOTES:
1. SEE WELDED WIRE FORM (WWF) FACING UNIT DETAIL FOR FACING MATERIALS AND DIMENSIONS.
2. SEE ELEVATION VIEW FOR GEOGRID TYPE, LOCATION, AND DIMENSIONS.

3 AT PIPE PENETRATIONS. A REINFORCED CONCRETE HEADWALL WILL REPLACE THE AFFECTED
KETS. THE GEOGRID LAYERS WILL BE STRUCTURALLY TIED TO THE HEADWALL
BASED ON DETAILS TO BE DEVELOPED AS PART OF CONSTRUCTION. THE STRUCTURAL
CONNECTION MAY CONSIST OF CASTING THE CONCRETE AROUND THE GEOGRID END OR
PROVIDING A BAR ON THE BACK OF THE HEADWALL AROUND WHICH THE GEOGRID CAN BE

WRAPPED AND RUN BACK AWAY FROM THE HEADWALL A MINMUM OF 4 FEET.

A WHERE PIPES INTERFERE WITH GEOGRID LAYERS, GEOGRID LAYERS WILL BE CUT ALONG THE
PIPE AND THE REMOVED GEOGRID WILL BE REPLACED WITH ADDITIONAL GEOGRID LAYERS TO
EITHER SIDE OF THE PIPES.

5. PIPE SHALL BE FUSED HDPE.

PIPE PENETRATION DETAIL AT WELDED WIRE FACE @

=1
iR
In]
=&
JProfecsional Engineers Neme CWM CHEMICAL SERVICES, LLC  MODEL CITY, NEW YORK ARCADIS Project No.
| RESIDUALS MANAGEMENT UNIT 2 PERMIT DRAWING st
NOT TO SCALE I Engineers No, Dale
AUGUST 2009 1 8
— e oy [ | 0272013 |REVISED NOTE CALLGUT, MSE WALL GRID, AND TABLE|NWE [ BMS| N Ms E WAL L D ETAI LS ﬁwﬁp‘:ﬁ pebll
Lo No. | Date Rovisions By | Ckd P.0. Box 68
INCH ON THE — REPRODUGTION "THIS DRAWING 15 THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCIC by |Drawnby Chekedby IS OF NEW YORK, INC. Syracuse, New York
ORIGINAL DRAWING: SCALE AND MAY NOT BE REUSED OR ALTERED IN WHOLE OR IN PART WITHOUT THE pJC PJC GENERAL TEL. 315.446.9120
EXPRESS WRITTEN PRRMISSION OF SAME. e




OFF="REF*

G LISEACT\B002372512011 U_2\23725G19.0wg  LAYOUT: 19 SAVED: 2/18/2013 243 PM ACADVER: 18.1S (LMS TECH) PAGESETUP: M-LDZB-PDF PLOTSTYLETABLE: PLTCONT1.CTB PLOTTED: 2/25/2013 1:14 PM _BY: BARTORI, KATHERINE

o
W

CITY: SYRACUSE DIV/GROUP: ENVCAD DB: K. DAVIS G. STOWELL L. FORAKER LD: PIC:W. POPHAM PM:W.RANKIN TM:B. STONE LYR: ON='

NYSDEC OHMS Document No. 201469232-00007

SELECT FILL
(OPERATIONS LAYER)

5000 g2 0 D0 00ks e S L 4:0%.
AT ]/;4; I‘I‘(J{'. 7
Z T e

24" SELECT FILL
OPERATION LAYER

NON—WOVEN
GEOTEXTILE

BASE LINER SYSTEM (TYP)@

80 M
TEXTURED HDPE

GEQTEXTILE
12° GRANULAR LA

GEOCOMPOSITE
80 MIL TEXTURED HDPE
COMPACTED CLAY-

PROJECTNAME: -—

GEOSYNTHETIC AT
CLAY IJNER—/ ¥
NON—WOVEN

€ BERM

ACTIVE CELL | FUTURE CELL

5" TYP.
(3’ MIN.)

15" (SEE NOTE 2 AND 4)
(CONTRACTOR'S ACCESS BENCH)

SACRIFICIAL GEOTEXTILE

1 MINIMUM TEMPORARY SELECT FILL
ABOVE TOP OF OPERATIONAL LAYER
(SEE NOTE 4)

TEMPORARY GENERAL FiLL

GRANULAR LAYER

SELECT FILL
OPERATION LAYER

SLopg

PR ANT AR S

@ MN) (2 MIN.)
—TEMPORARY
0l / PLYWOOD
o b—b° §. 0%
T o
R
_%OI;E/' /

STABILUZE EXCAVATED SURFACES
AND TEMPORARY GENERAL FILL

WITH VEGETATION (AND EROSION
CONTROL MAT IF NECESSARY)

N

NOTES:

1.

THE ACTUAL THICKNESS OF THE COMPACTED CLAY COMPRISING THE INTERCELL BERM WILL BE
DETERMINED FROM THE HIGHEST TOP ELEVATION OF THE 3’ THICK SECONDARY CLAY LAYER
ADJACENT TO THE INTERCELL BERM.

2. CONTRACTOR'S ACCESS BENCH 1S FOR REMOVAL OF TEMPORARY COVER MATERIAL AS PART OF

FUTURE CONSTRUCTION OF CELLS.

3. EXTEND PRIMARY GEOMEMBRANE TO RUNOUT FOR SECONDARY GEOMEMBRANE AND EXTRUSION
M.

WELD LINERS TO SEAL OFF SECONDARY LEACHATE COLLECTION SYSTEI

4, A MINIMUM OF 1° OF SELECT FILL SHALL BE PLACED ABOVE COMPACTED OPERATIONS LAYER

TO PROVIDE PROTECTION OVER CONSTRUCTED LINER SYSTEM RUNOUT. SELECT FILL ON
CONTRACTOR'S ACCESS BENCH SHALL BE REMOVED DURING CONSTRUCTION OF FUTURE CELL.

TYPICAL INTERCELL BERM @ A

GENERAL NOTES:

N

AN

EXTEND PRIMARY /
GEOMEMBRANE (SEE NOTE 3)

EXTRUSION—WELD PRIMARY
AND SECONDARY

\. GEOMEMBRANE (SEE NOTE 3)

24" SELECT FILL
OPERATION LAYER

NON—WOVEN GEOTEXTILE

12" GRANULAR LAYER

GEOCOMPOSITE
80 MIL TEXTURED HDPE

ON—WOVEN GEOTEXTILE

2" GRANULAR LAYER

GEOCOMPOSITE
80 MIL TEXTURED HDPE

COMPACTED CLAY

1. GEOSYNTHETICS ARE SHOWN AT AN EXAGGERATED SCALE FOR CLARITY.

2. DETAIL SHOWS TEMPORARY TERMINATION OF LINER SYSTEM LAYERS ON UNCONSTRUCTED SIDE
OF INTERCELL BERM. TEMPORARY FEATURES TO BE REMOVED DURING CONSTRUCTION OF

FUTURE Cl
N OF NEp =
i < o
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TOPSOIL

Dyayelyaluadeabuslealyplsabuabuabusbiplsalalatuol
o | T
’/——GENE‘AL FILL

GEOCOMPOSITE
\40 MIL TEXTURED HDPE
\_czosmms‘nc CLAY LINER
\SEPARATION LAYER (SEE NOTE 1)

TOP OF WASTE

NOTE:

1. SEPARATION LAYER SHALL CONSIST OF GENERAL FILL
MATERIAL HAVING A MAXIMUM PARTICLE SIZE OF 2—INCHES.

FINAL COVER SYSTEM

NOT TO SCALE

30°X30" WEATHER PROOF
LOCKABLE HATCH

40 MIL HDPE BOOT SUP

40 MIL HDPE INTERIOR BOOT (SEE
STAINLESS STEEL BANDS (2), NEOPRENE 3
AND SILICONE ARCUND TOP OF BOOT

FINAL GRADE

"~ o, CONCRETE RISER MANHOLE

[ "————TERMINATE HDPE VERTICAL RISER
BENTONITE PIPE 2' BELOW MANHOLE RIM
ANNULAR
SEAL (TYP.)
(SEE NOTE 2)

NOTES:
. MANHOLE TO BE EXTENDED 2.5° (MIN.) ABOVE FINAL
GRADE.

2, SEAL ANNULAR SPACE AROUND RISER PIPE WITH
BENTONITE PRIOR TO FINAL COVER PLACEMENT.

. 40 MIL HDPE INTERIOR BOOT TO BE LEFT UNATTACHED

TO MANHOLE AND EXTERIOR BOOT SUP TO ALLOW FOR
MOVEMENT.

FINAL COVER VERTICAL RISER PENETRATION

NOT TO SCALE
i
gR
Profosslonal Engineers Nema
|JOSEPH MOLINA
SCALE(S) AS INDICATED Iz Enginoers Ho.
072644
Is-hh Dlhbq Project
'rmsaARONE | | uaEFTgu\ngv . Dain Revist By o |V 1']_ {P|wAR
gwoums ) REPR( mnmﬁgmsﬁwwmmum|mmnnmemm Designedby [ Drawn by Checked by
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FINAL COVER SYSTEM

PORTION OF SWDB
FOR CONTACT
STORMWATER RUNOFF

& (MIN)
TEMPORARY 2 (MIN.
1)) [ pLywooD &)
1 (MIN.) -\
2 (MIN.) =
* MIN. TEMPORARY
______ ~a SOIL COVER
o e e e e e e e v i e + S € S e € S S § e Yl © e s S S e & ¢ (SEE NOTE 1)
FUTURE / } 2 (MIN) &TEMPORARY PLYWOOD
TE=IN 40 MIL TEXTURED HDPE
TEMPORARY
TOP OF WASTE L e LOCATION
GEOTEXTILE

NOTE:

1. TEMPORARY SOIL COVER REPRESENTS EARTHEN MATERIAL TO BE REMOVED DURING FUTURE TIE-IN
CONSTRUCTION YO ACHIEVE PERMIT GRADES. GEOSYNTHETICS TO BE PROTECTED DURING REMOVAL.

TEMPORARY FINAL COVER SYSTEM TERMINATION
AT SIDESLOPE OR TOP PLATEAU

NOT TO SCALE

LOCATION OF FUTURE

TEMPORARY PLYWOOD FINAL COVER TIE-IN

TEMPORARY SOIL

COVER (SEE NOTE 1) —\ -
= 077 "1\ ANAL COVER
Fg " 977, ., ‘i ' SYSTEM
TEMPORARY SEPARATOR " /
GEOTEXTILE =28 2 4
= 2.5¢' 249
(04 3
lz vk
- %
1 Kt
1= SEPARATION ""q
3 LAYER " S .
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i FINAL COVER TERMINATION AT RISER VAULT PRIOR TO FINAL COVER PLACEMENT.
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NOTES: 1' RIPRAP
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2. INTERIOR SIDESLOPES OF SURFACE WATER DIVERSION BERMS SHALL BE LUINED WITH TEMPORARY EROSION CONTROL MAT.
3. FINAL COVER COLLECTION PIPE SHALL BE 8"#. PIPES SHALL BE PERFORATED SMOOTH-BORE CORRUGATED HDPE.
n PERIMETER DITCH

NOTES:

1. RIPRAP UNING MAY BE INSTALLED IMMEDIATELY FOLLOWING CONSTRUCTION OF DITCH
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INSTALLED IMMEDIATELY FOLLOWING DITCH CONSTRUCTION, LINER FLAP SHALL BE

\2/

SURFACE WATER DIVERSION BERM
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V4 RMU-2-7 <_|_ APPROXIMATE FOOTPRINT OF
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CULVERT SCHEDULE
______________________________ CULVERT ID DESCRIPTION
= cv-1 1-18—IN-DIA HDPE © 0.3%
— Cv-2 1—24—IN-DIA HOPE @ 0.3%
Cv-3 1-15—-IN-DIA HOPE ® 0.3%
Cv-4 1-24—-IN-DIA HDPE @ 0.3%
CV-5 1—24-IN-DIA HDPE © 0.3%
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8-INCH-DIA HDPE CARRIER PIPE WITHIN 12-INCH-DIA -
“HDPE CONTAINMENT PIPE (TYP 2 LINES) !

-3 FORCEMAIN TRENCH
410UTSIDE RMU-2

Sk

2

(3-INCH-DIA JA HDPE CARRIE
1! PIPE WITHIN 6—INCH-DIA

.

S—INCH-DIA HDPE CARRIER \
~* PIPE_WITHIN 10—INCH-DIA 3
4.5, HDPE CONTAINMENT PIPE

FORCEMAIN ‘brROP DOWN: -
LOCATION ALONG MSE
WALL FACE

‘HDFE CONTAINMENT PIPE
2 LINES)

i
6-INCH=DIA HOPE CARRIER
IPE_WITHIN 10—INCH=DIA
HDPE CONTAINMENT PIPE
2 LINES)
/

N EACHE
g FORCEMAIN TRENCH
 QUTSIDE RMU-2

{ATE
FORCEMAIN TRENCH
WITHIN RMU-2

. 311, 5/

FORCEMAIN DROP DOWN
LOCATION ALONG MSE
WALL FACE

" G—INCH=DIA HDPE"
! PIPE WITHIN ‘ID-INCH—DIA

,;‘ | HDPE CONTAINMENT PIPE ‘Q(A
11 A(TYP. 2 LINES) —

"SLF 1-6
(CLOSED)

7 (TYP. 2 LINES)
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\}

306.3 =,
SZINCH-DIA HDPE 'CARRIER
PIPE WITHIN 6—INCH-DIA
| HOPE co AINME| P"zr. ‘I
lm'P NES) |

*3~INCH~DIA HOPE CARRIER

PIPE WITHIN 6-INCH-DIA
HDPE CONTAINMENT PIPE

. (SEE NOTE 4)
s T

>

CELL 17

8=INCH-DIA HDPE CARRIER
PIPE WITHIN 10—INCH-DIA -~
HDPE CONTAINMENT PIPE

~“(TYP. 2 LINES})

XISTING 6-INCH—DIA HDPE CARRIER -

IPE INSIDE 10—INCH-DIA HDPE

ONTAINMENT PIPE (TYP 2 LINES)

EXISTING RIIU=1 LEACHATI
RISER VAULT (TYP.)

"|h

4 ~ ¥ z
EYISTING PRIMARY AND SECONDARY
.5—INCH-DIA HDPE CARRIER PIPE
* WITHIN 10—-INCH-DIA HDPE

' \(SEE NOTE 3) / l

¥ CONTQINMENT PIPE
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* EADE o

o i R
g A A A A AR A A A A A A A A A -
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JOSEPH MOLINA

TEXISTING 6—INCH—| DIA'
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HDPE CONTAINMENT
PIPE (TYP. 2 LINES)

© CELL 2 \

S-INCH-DIA HbPE cARKER

.5
2

NN

S 5 11

—4=INCH-DIA HOPE CARRIE

\PIPE WITHIN 8—INCH=DIA

’ HDPE CONTAINMENT PIPE
’ (TYP 2, SEE NOTE 5)

FORI EMAIN DROP DOWN
JLOCATION ALONG MSE

"f
PIPE WITHIN 10—INCH—DIA 't !k
"\ HDPE CONTAINMENT PIPE “'hn i
(TYP. 2 LINES, SEE NOTE 6}, |
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LEGEND:

——————  APPROXIMATE PROPERTY LINE
— - TOWNSHIP LINE

ELEVATION CONTOUR
—-ww----—- GRADE BREAK
——Fid—— EXISTING FORCEMAIN
——FH—=— PROPOSED FORCEMAIN

EXISTING GELL LEACHATE COLLECTION SUMP AND
N * RISER PIPE

PROPOSED CELL LEACHATE COLLECTION SUMP AND

—_—
RISERS PIPE

" Hc— EXISTING RMU—1 ELECTRICAL/COMMUNICATION CONDUIT

ev-16 LEACHATE RISER VAULT AND ID NO.

LEACHATE JUNCTION MANHOLE (TYP.
MH—14, MH—15, MH-16 AND MH-17)

LEACHATE TRANSFER MANHOLE (TYP.
MH—11, MH-12, MH-13 AND MH-18)

TOP OF OPERATIONS LAYER
ELEVATION AT CELL LOW POINT

200);( PERMANENT CONTROL MONUMENT

ﬁ DETAIL REFERENCE NUMBER
w DRAWING REFERENCE NUMBER

REFER TO DRAWING NO. 2 FOR ADDITIONAL BASE MAP INFORMATION.

PROPOSED RMU—2 GRADES SHOWN ARE TOP OF OPERATIONS LAYER
GRADES (REFER TO DRAWING NO. 5). RMU-1 GRADES ARE PERMIT
TOP OF OPERATIONS LAYER GRADES.

EXISTING RMU—1 LIFT STATION TO BE REMOVED. EXISTING FORCEMAIN
TO TE INTO NEW MH—12 NEAR FORMER LIFT STATION LOCATION.

EXISTING MH—-2 TO BE REMOVED AND REPLACED WITH NEW MH-11
AND TIE IN WITH EXISTING FORCEMAIN.

5. RMU-2 CELL 20 LEACHATE TRANSFER SYSTEM TO TIE INTO EXISTING

RMU—1 FORCEMAIN AT CELL 2 VAULT.

6. EXISTING FORCEMAINS IN RMU-1 PERIMETER BERM TO BE MODIFIED

AT SOUTHWEST CORNER OF CELL 2 AS NECESSARY TO
ACCOMMODATE PROPOSED RMU—-1/RMU—2 CULVERT SYSTEM. REFER
TO DRAWING 25 FOR ADDITIONAL INFORMATION.

7. PIPE INVERTS REPRESENT INVERT ELEVATION OF INNER CARRIER

PIPE.
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IS OF NEW YORK, INC.

GWM CHEMICAL SERVICES, LLC o MODEL CITY, NEW YORK
RESIDUALS MANAGEMENT UNIT 2 PERMIT DRAWING

LEACHATE TRANSFER SYSTEM PLAN

GENERAL

ARCADIS Project No.
B0023725.2009.00008

.?\TJ‘EUST 2009
26

ARCADIS of New York, Inc.
8725 To=path Road

P.O. Box 66

Syraruse, New York

TEL. 315.446.9120




NYSDEC OHMS Document No_201469232.00007

—_ —

wg LAYOUT: 27 SAVED: 8/14/2013 9:08 AM ACADVER: 18.15 (LMS TECH) PAGESETUP: M-LD2B-PDF PLOTSTYLETABLE: PLTCONT1.CTB PLOTTED: 8/14/2013 9:12 AM BY: STEINBERGER, GEORGE

%
5. ~

r GENERAL\ .

| <:l y ) FILL N\ 1
j - T LEACHATE
=) c!~ 7_ FORCEMAN '\ J
1 i / PIPING
; 2 = & \
g / S T TIeEY
A H 6—FT—DIA HDPE MANHOLE hEg 44 |-=§ \
0 .
DOUBLE CONTAINED HDPE _/ < N HDPE VENT - - l § R [ 2 .
PIPE (TYP) (SEE NOTE 2) ) 6-FOOT-DIA HDPE MANHOLE A . B YA = |
B . . : 24—INCH-DIA HDPE \ I‘T’H'e"_um ()
2] 24—INCH—DIA HDPE MANWAY MANWAY WITH COVER SAND - /
R Lo WTH COVER BEDDING (G}
. MATERIAL
INFLUENT FORCEMAIN SHES 4 STAINLESS STEEL 8—FT-DIA REINFORCED
(TYP. 2 PARALLEL LINES FROM N1/ $ BALL VALVE (TYP) CONCRETE MANHOLE BASE \ /
2 SOURCES, 4 LINES TOTAL) PERMETER n DETAIL A 7/
—\ /] . EFFLUENT FORCEMAIN I DITCH N NOT TO SCALE -
(¢ = ! T (TYP. 2 PARALLEL LINES) : - 22/ ~ -~
[ — - 1) gl o 1 S WY i/ 1 16'—3" WIDE PERMETER ~ .
I I iR - ~If y : DOUBLE CONTAINED HDPE PIPE | REgss RO
.« .| ,-DoUBLE CONTAINED K . 3 I :
) ) HOPE PIPE (TYP) (SEE NOTE 2) . ( ” _ i /_ (TYP) (SEE NOTE 2) | % P — Mﬁf’y :
i HF——F— ) R PR\ W T WRAP_EXPOSED A R R L AT , <17 N |
T = T T % = = - - FORCEMAIN WITH 2—INCH e 1 et —J
A e I A : INSULATION AND MSE WALL ~ . : \ I
i ) ‘ METALLIC JACKETING—\ 0.5% SLOPE g }
MANHOLE STEPS 4—INCH=DIA F— -
LEAK DETECTION PROBE (TYP) HDPE VENT 24-INCH—DIA. CORRUGATED - = /
SMOOTH—BORE HDPE SLEEVE 12.65 < ]
LEAK DETECTION LEAK PIPE (SEE NOTE 2) LEACHATE FORCEMAIN PIPING SEE /
ACCESS BOX DETECTION W (DOUBLE CONTAINED} ™\ DETAL A
(12"x24" OPENING) PROBE LEACHATE —
8-FT—DIA REINFORCED FORCEMAIN TRENCH
CONCRETE MANHOLE BASE LEAK DETECTION ACCESS BOX OUTSIDE RMU-2 NOTE:
(12"x24" OPENING, ABOVE)
I > PLAN A 1. MAINTAIN 12 FODT OFFSET WHILE RUNNING PARALLEL TO MSE WALL.
g 2. SLEEVE PIPE PROVIDES FOR EXPANSION/CONTRACTION OF EXPOSED FORCEMAIN ALONG FACE OF
PLAN MSE WALL. CENTER FORCEMAIN WITHIN SLEEVE PIPE. EXPOSED FORCEMAIN TO BE INSTALLED WHEN
PIPE 1S 70—90° F TO REDUCE EXPANSION/CONTRACTION UNDER SEASONAL EXTREMES.

s :
1z LEACHATE FORCEMAIN TRENCH WITHIN RMU-2 @

LEAK DETECTION ACCESS BOX: 4—INCH—DIA HDPE VENT (SEE NOTE 1)
! 1 k- SCALE: 1"=5
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4—INCH~DIA , STAINLESS STEEL (=3
INCH-DIA HDPE VENT o0 D SCREEN OVER OPENING T g}'a‘fr%s Q) PN O W W N ettt
STAINLESS STEEL m . il SUITABLE MATERIAL PREVIOUSLY
SCREEN OVER OPENING i 1 It EXISTING GRADE RESTORED SURFACE TYPE SHALL EXCAVATED FROM TRENCH OR
GRADE ™ | m 4 '/— MATCH PREVIOUSLY EXISTING GENERAL FILL 4
ELECTRICAL/ /" 9\ Il A » 5 —
COMMUNICATIONS W i LEAK DETECTION PROBE 6—FT—DIA HDPE MANHOLE ; 7. TR
o ﬁl:J] i EXTRUSION WELD o=t / )
DOUBLE CONTAINED HDPE PIPE LEAK DETECTION PROBE FULL CIRCUMFERENCE ELECTRICAL/ 4
(TYP) (SEE NOTE 2) ON BOTH SIDES (TYP) COMMUNICA'HONS LINE 4
T = 1 DOUBLE_CONTAINED HDPE PIPE STAINLESS STEEL BALL VALVE (TYP) :
6 § | § {TYP) (SEE NOTE 2) i FLANGE CONNECTION (TYP) 3 MIN— )
I =t PR 1| 2 I | Elaielsbmnlid > ar
EXTRUSION WELD FULL le— 6—FT—DIA HDPE MANHOLE = 1 . — ) WARNING TAPE-—— 4
CIRCUMFERENCE ON —— - — - I~ N — i
BOTH SIDES (TYP) T ) \
4
STAINLESS STEEL 2-INCH—DIA BALL VALVE FOR L — ——
l—LEAK DETECTION SENSOR = EL. VARIES | EACHATE FORCEMAIN i 4
BALL VALVE {TYP) MOUNT 2" OFF MH FLOOR LEAK DETECTION (MH—12 ONLY) i _ 12° MiN. COVERA || X s DOURLE CONTANED) )
2—INCH-DIA Al INOH L L. v Py e P
4 FOR EEAKD DE?QI&IT_'IC;JN . ol PIPE SUPPORT AS RECOMMENDED BY SAND e . e {
FOR LEAK DEVECTION : = = < | |MANHOLE MANUFACTURER BEDDING
(SEE NOTE 3) E (SEE NOTE 4)(MH-11, : Te . 4 - p . S MATERIAL: )
b . MH—12, MH-13, MH—18)}) —H - . et Ta SN - =it ~ 4
= i REINFORCED
P / . ) CREC N | AS PER MANUFACTURER | T CONGRETE coLLaR - :
- . a * 4 i « . = : .
LEAK DETECTION SENSOR
PIPE SUPPORT (TYP) —/ SECTION SECTION MOUNT 4* OFF MH FLOOR :
o [aam. i N e e SR 4
NOTES: 1. TYPICAL DETAIL FOR MANHOLES MH~11, MH—12, MH—13, AND MH-18. SEE DRAWING 26 4
FOR MANHOLE LOCATION. l‘-B" MIN 12° MIN
| A1 TYPICAL DETAL FOR MANHOLES MH-14, MH—15, MH~16, AND MH—17. SEE DRAWING 28 ) ) )
M FOR MANHOLE LOCATION. 2. PIPE SIZES VARY DEPENDING ON MANHOLE LOCATION. SEE DRAWING 26 FOR PIPE SIZES. 4
L
= 2. PIPE SIZES VARY DEPENDING ON MANHOLE LOCATION. SEE DRAWING 26 FOR PIPE SIZES. 3. PIPE PENETRATION AND CONFIGURATION INSIDE MANHOLES MAY VARY DEPENDING ON EACH ATE Fo RCEM AlN )
z MANHOLE LOCATION. L 4
o A§ 3 LEAK DETECTION PIPE AND VALVES INSTALLED AT LOW POINTS OF DOUBLE CONTAINED A
s HDPE PIPE ONLY. 4. LEAK DETECTION PIPE AND VALVES INSTALLED AT LOW POINTS OF DOUBLE CONTAINED TRENCH OUTS|DE RMU-2 9
4 HDPE PIPE OMLY. 4
o 4. SEAL END OF SECONDARY TRANSFER HDPE PIPE FOR TESTING PURPOSES. 1" THICK A
FLATSTOCK RING TO BE EXTRUSION WELDED TO BOTH PRIMARY AND SECONDARY PIPES. 5. SEAL END OF SECONDARY TRANSFER HDPE PIPE FOR TESTING PURPOSES. 1" THICK
i FLATSTOCK RING TO BE EXTRUSION WELDED TO BOTH PRIMARY AND SECONDARY PIPES. GENERAL NOTE:
Q2
£ A1, ALL PIPING EXCEPT MSE WALL SLEEVE PIPE TO BE HOPE DR-11
z TYPICAL LEACHATE JUNCTION MANHOLE @ LEACHATE TRANSER MANHOLE @
"
[=]
g
g Q
¢y
Priiz islonal Enginee: > Nama CWM CHEMICAL SERVICES, LLG e MODEL CITY, NEW YORK ARCADIS Project No.
JOSEPH MOLINA RESIDUALS MANAGEMENT UNIT 2 PERMIT DRAWING B0023725.2009.00006
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5 12012 ADDED DETAIL 4 AND GENERAL NOTE 3 NWF [BMS | 6723 Towpath Road
o A o [osl TRANSFER SYSTEM DETAILS
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3" S.5. BALL VALVE (TYP 3)
3" HDPE (TYP)

3" FLANGED QUICK CONNECT
COUPLING (FEMALE)

2" HDPE (TYP)

2" FLANGED QUICK CONNECT

COUPLING (FEMALE)

SEE _NOTE 11)

PADDLE—WHEEL FLOWMETER

CLASS 1 DIVISION 2 GROUP D
HAZARDOUS CLASSIFIED LOCATION

2° S.5. CHECK VALVE
* S.S. BALL VALVE (TYP 3)
2°X 2" X 2" TEE

3" S.5. CHECK VALVE——_|

N

N
g'—0"
MIN.

24—INCH-DIA DR-11
HDPE PRIMARY

A
3" FLEX HOSE WMTH
QUICK CONNECT
COUPLING AT EACH END —— \

SIDESLOPE RISER PIPE

10" MIN,;

Y

I /_ 2° X 2" X 2" TEE WITH 2° S.S. BALL VALVE
/_ WITH 1/2° NPT TAPPED S.S. FLANGE AND 6' OF

1/2" CLEAR TUBING (FOR SAMPLING)

11
/PREFABRICATED CONCRETE VAULT

M= 2" FLEX HOSE WITH QUICK CONNECT
COUPLING AT EACH END

[T~—— 24" DIA. DR—11 HDPE SECONDARY
SIDESLOPE RISER PIPE

PRECAST STEEL—REINFORCED

CONCRETE SLAB (THICKNESS TO BE
DETERMINED BY PRECAST SUPPLIER)

POLYPROPYLENE CLOSED—CELL EXPANSION JOINT FILLER

1 1/4" EPDM HOSE TO PRIMARY SIDESLOPE RISER

5' DIA. HDPE MANHOLE

LEACHATE FORCEMAIN SLOPED TO DRAIN TO
RISER VAULTS, LEACHATE JUNCTION MANHOLES,
OR LEACHATE TRANSFER MANHOLES

DOUBLE CONTAINED LEACHATE FORCEMAIN

SUBMERSIBLE PUMP
8" X 8" X 3" REDUCING TEE

> :FINISH MSE WALL GRADE (TYP)

6" X 6" X 2" REDUCING TEE

CENTERLINE 24—INCH-DIA
DR—11 HDPE PRIMARY
SIDESLOPE RISER PIPE

£—0"

0’32’ 0"

PIPE

PENETRATION

6" THICK LAYER OF COMPACTED
SELECT FILL (NO. 2 CRUSHER RUN)

NON—-WOVEN GEOTEXTILE (TYP)

1" THICK HDPE FLATSTICK (SEE NOTE 2)
GRATING (SEE NOTE 1)

LEAK DETECTION PROBE

VACUUM BREAKER VALVE J A
SECONDARY TRANSFER PIPE

20:0.000TTOTOT U Y
RN IDCEN WS CEX

SEAL (SEE NOTE 10)

L— 2—-INCH-DIA BALL VALVE FOR
LEAK DETECTION (SEE NOTE 9)

SECTION A-A"

25 [}

1°=2.5

Bl

(FOR CLEANOUT AND INSPECTION)

CENTERLINE B—INCH-DIA DR—7.3
/  HDPE PRIMARY COLLECTION PIPE

2"—6"——

|————— CENTERLINE 24—INCH-DIA

DR—11 HDPE SECONDARY

SIDESLOPE RISER PIPE

PRE—FABRICATED CONCRETE
VAULT

PRE—CAST
CONCRETE

1—>>

SEPARATION
Wi

ALL\

_/— DOUBLE CONTAINED LEACHATE
FORCEMAIN (TYP 2), REFER

( TO DRAWING 26 FOR PIPE
A' SIZES

i <

=i
¢
¢

@

6'-7 1/2"

GRATING

\ (SEE NOTE 1)

[ N

1LY

T

R
T{—— VACUUM BREAKER VALVE ) o
i (TYP. 2)

My
S\ 1* THICK HDPE FLATSTOCK

(SEE NOTE 2)

—=1 [=—— VAULT THICKNESS TC BE DETERMINED
BY PRECAST SUPPLIER BASED ON NEED

117 II

TO ACCOMMODATE CAST—IN—PLACE

ELECTRICAL /
CONTROL ROOM

Lo —

T
‘//( PIPE BOOT CONNECTORS (TYF)
6 X 6'—6"

LT ACCESS
2'-6" X 6'-8" . 15-3
CONTROL ROOM 176
ACCESS DOOR
2.5 [} i
5 e —

&€$ WMO & \‘\‘\\

- —
CLASS 1 DIVISION 2 GROUP D r
HAZARDOUS CLASSIFIED LOCATION ———— |
e
3" X 1/4" 5.5. U-BOLT WITH .
1/4" S.S. NUTS AND WASHERS S e T
3" HDPE ELBOW (2) g0
3* S.S. QUICK CONNECT THREADED FITTING CUT PIPE AS SHOWN I MIN.
DISCHARGE FROM DETENTION BASIN ] 1/2" EXPANSION JOINT FILLER
TO CONNECT HERE (TP)
gt
— GRATING
24—INCH—DIA DR—11 HDPE
PRIMARY SIDESLOPE RISER (SEE NOTE 1) | |
L I T T ITITITLL
EXTRUSION WELD 3" PIPE PENETRATION X 7
PIPE PENETRATION (TYP) (SEE NOTE 7) o /5"—"5——
gﬁ?‘nmﬁ °; &ngﬂgfgw) FINAL GRADE EL. 349.5+ AT FRONT OF VAULT
. VAULT ACCESS DOOR 6' X 6'-8"
( ) VAULT FLOOR (TOP OF FLATSTOCK) EL. 348.7+
HEIGHT VARIES

1" THICK HDPE FLATSTOCK (SEE NOTE 2)

5' DIA. HDPE MANHOLE

LEAK DETECTION PROBE

(=—]

ks i R et
1 1/4° EPDM_HOSE TO
PRIMARY SIDESLOPE RISER
SUBMERSIBLE PUMP
DOUBLE CONTAINED LEACHATE

FORCEMAIN (TYP 2)
SECTION B-B'

2.5 0 2.5 5
= — __———— |

GENERAL NOTES:
1.

GRATING TO BE FIBERGLASS CONSTRUCTION, PLACED LOOSE, WITH REMOVABLE SECTION
OVER MANHOLE TO FACILITATE ACCESS.

1* THICK HDPE FLATSTOCK WITHIN VAULT TO BE CONTINUOUS, HEAT FUSED AT ALL
SEAMS, AND TO TOP EDGE OF HDPE MANHOLE.

LOCATE VAULT LEAK DETECTION PROBE ON INLET SIDE OF LEACHATE
COLLECTION/TRANSFER PIPING.

ALL PIPING TO BE HDPE DR-11.

RISER VAULT PIPING CONFIGURATIONS MAY VARY WITH FIELD CONDITIONS.

SEE DRAWING NO. 31 FOR ELECTRICAL DETAILS.

PIPE PENETRATIONS SHALL BE ACHIEVED USING CAST—IN—PLACE BOOT CONNECTORS.
ANY PROPOSED ALTERNATE BUILDING DESIGNS TO BE APPROVED BY ENGINEER.
INSTALL LEAK DETECTION VALVES AT LOW POINTS ONLY.

SEAL END OF SECONDARY TRANSFER HDPE PIPE FOR TESTING PURPOSES. 1° THICK
FLATSTOCK RING TO BE EXTRUSION WELDED TO BOTH PRIMARY AND SECONDARY PIPES,

PIPE LAYOUTS SHOWN WITHIN RISER VAULTS ARE PRELIMINARY AND MAY BE MODIFIED
BASED ON AS—BUILT CONDITIONS WITHIN THE VAULTS AND/OR TO ACCOMMODATE SPECIFIC

RECOMMENDATIONS FROM EQUIPMENT MANUFACTURERS.
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— —
HINGE SIDE—\
N OEE /—HlNGE SIDE m
OPERATOR MTENFACE UNT % / s W mer
HINGE SIDE: %%gggmgm HINGE SIDE gggggmgm
—\\ —\\ 8‘
ool e o :
A
PRIMARY Foncmm SECONDARY
1
W ﬁ W RCP-2-X PRIMARY/SECONDARY
REMOTE CONTROL PANEL @
FRONT OF PANEL LAYOUT
NOTES:
1. LUINEWORK FROM AUTOMATED CONTROL
SOLUTIONS, INC. 1000 YOUNG STREET,
SUITE 450 TONAWANDA, NY 14150,
7/29/02 "REMOTE TRANSMITTING UNIT
PANEL AND PRIMARY & SECONDARY PANEL
LAYOUTS” DWG26.DWG,
2. RMU-2 CELLS 17, 18, AND 19 TO BE
CONNECTED TO EXISTING RTU-RMU1--2,
3. THE PRIMARY/SECONDARY REMOTE
CONTROL PANEL TO BE INSTALLED WITHIN
| EACH RMU-2 CELL RISER VAULT. "X*
DESIGNATION IDENTIFIES SPECIFIC CELL
% THAT PANEL CONTROLS.
4 RTU-RMU2-1 NORTH RTU-RMU1-2
= REMOTE TERMINAL UNIT @ REMOTE TERMINAL UNIT @
g FRONT OF PANEL LAYOUT FRONT OF PANEL LAYOUT (EXISTING)
) NEWp-S
Eg 60‘“F.h&()'4, O"“‘\
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e fLO g REMOTE TERMINAL UNIT PANEL AND PRIMARY [fwm | 59
= —— — e 7 =l el & SECONDARY CONTROL PANEL LAYOUTS ~ [&&=e
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120 V WEATHERPROOF DUPLEX 120 V WEATHERPROOF
GFCI DUPLEX RECEPTACLE "E“E"T‘c'-‘\c GFCI DUPLEX RECEPTACLE
(MOUNTED ON OUTSIDE CRCUIT (MOUNTED ON OUTSIDE
WALL OF BUILDING) PR T | WALL OF BUILDING)
[] PANEL RECEPTACLE n m ﬂﬂﬁ PANEL
T &
LIGHTING Ny
TRANSFORMER N
RMU1 AND
S HEATER
480V
POWER
DISTRIBUTION INTERIOR
crmm========= CIRCUIT LIGHT
UNDGRD. COMM CONDUIT BREAKER SWITCH
=ONDGNK. POWER CONDUIT. PANEL \j e PRE_FABRICATED
- — BUILDING

(REFER TO UNDERGROUND
CONDUIT INSTALLATION
DETAIL, THIS SHEET)

NEW 3/4 "x10° GROUND
ROD. SEE SECTION 168450
FOR GROUNDING DETAILS

BUILDING
ACCESS
DOORS

aet

NORTH REMOTE CONTROL BUILDING PLAN @

MAGNETIC MARKING TAPE
6" BELOW FINAL GRADE

NOTES:
1. NUMBER AND SIZE OF CONDUITS MAY VARY.

2. CONDUITS TO BE SPACED 6" APART MINIMUM.

3. POWER CONDUITS: RIGID STEEL PVC COATED (PLASTI—BOND), SIZE
MAY VARY.

4, 1/0 COMM CONDUIT: 1° RIGID STEEL PVC COATED (PLASTI-BOND).

TYPICAL UNDERGROUND CONDUIT

INSTALLATION DETAIL @
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LIGHT
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480V
POWER
DISTRIBUTION
CIRCUIT
BREAKER
PANEL
>
TO REMOTE TERMINAL
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GRADE LEVEL =
£
[l

(MIN.) —

(REFER TO UNDERGROUND CONDUIT
INSTALLATION DETAIL, THIS SHEET)

NOTES:

1.  BUILDING DIMENSIONS AND PANEL LAYOUT ARE APPROXIMATE.

2. FINAL BUILDING AND PANEL LAYOUT MAY VARY.
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SECONDARY PUMP COMBINATION
STARTER/DISCONNECT NEMA 4X

PRIMARY PUMP COMBINATION
STARTER/DISCONNECT NEMA 4X—-l

PRE—FABRICATED
INTERIOR WALL

3 GT/’

PULL BOX FOR j:
INCOMING POWER

I DV
EXPLOSION PROO!
INTERIOR LIGHTS

PRIMARY SIDESLOPE RISER PUMP
480 V POWER RECEPTACLE

24~INCH-DIA PRIMARY
SIDE SLOPE RISER PIPE

PRE—FABRICATED
" VAULT

SECONDARY SIDESLOPE
RECEPTACLE

|1~ SIDE SLOPE RISER PIPE

2.5KW CONVECTION
L HEATER

FINAL MSE
WALL GRADE

120 V DUPLEX EXPLOSION- PROOF
RECEPTACLE MOUNTED ON INSIDE WALL
OF VAULT FOR SUBMERSIBLE PUMP

LEAK DETECTION PROBE
W/ 1°NPT MOUNTING
CONN. ON GRATING

24=INCH=DIA SECONDARY
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RISER PUMP 480V POWER

DOUBLE—CONTAINED
LEACHATE FORCEMAIN

e 2)\

SECONDARY SIDESLOPE RISER PUMP
480 V POWER RECEPTACLE RATED
CLASS 1, DIV 1, GPS D (MOUNTED
ON INSIDE WALL OF VAULT).

TO FLOWMETER — |
-
EXPLOSION PROOF SEALS—{|

EXPLOSION PROOF| VAULT ACCESS DOOR
INTERIOR LIGHTS /_

P
[[——CLASS t DIVISION 2
GROUP D HAZARDOUS
CLASSIFIED LOCATION

FINAL MSE
{ WALL GRADE

@ lt—— 5=FT—-DIA HDPE
MANHOLE

MAGNETIC MARKING TAPE
6" BELOW FINAL GRADE

VARIES i
(2’-0" MIN.)| coNpuIT *

WMM

O:,.,u.ugoovn"ogu.ﬂ ¢S°o° 9" STONE LAYER

2020505 o:o"o,g,o,n"o"o:g“
983008200sessstuace,  ACCESS ROAD ONLY

&
0802020 000,
193932088 :.o,o 0903020503,
2, 03 0°°°

—COMPACTED GENERAL
FILL MATERIAL. GRADE
MAY VARY

%, CONDUIT UNION

90 DEG SWEEP 90 DEG SWEEP

6 SAND ¢
BEDDING e R
MA‘I‘ERIAL/ /:SLE :AA#:LRI(AGLE)NEN

NOTES:

1.
2,
3.
4.

NUMBER AND SIZE OF CONDUITS MAY VARY.

CONDUITS TO BE SPACED 6" APART MINIMUM.

POWER CONDUITS: RIGID STEEL PVC COATED (PLASTI-BOND). SIZE MAY VARY.
1/0 COMMUNICATION CONDUIT: 1" RIGID STEEL PVC COATED (PLASTI-BOND).

MSE WALL UNDERGROUND CONDUIT @

INSTALLATION DETAILS

LEAK DETECTION PROBE LEAK_DETECTION
MOUNT 4° OFF MANHOLE ELECTRODE HEAD
BOTTOM FLOOR
; SIGNAL WIRING
SECTION B-B TRANSITION FITTING
2° HOPE BUTT
C' B' FUSE X 2°
I > | O N TWO ELECTRODE PROBES ERCOS S
; FLUORESCENT LIGHT 2" DIA. PVC WALL SUPPORT
\ CIRCUIT BREAKER PANEL BRACEETS
24—INCH=DIA T0 FLOWMETER
T — SLORE RISER PIPE Y RANSFORMER &
120 V WEATHERPROOF L] Z" | fcslip 5 XN PRIMARY AND
GFCI DUPLEX RECEPTACLE i EXPLOSIONERROOE [ SECONDARY
(MOUNTED ON OUTSIDE = [ 3" (TP) DUPLEX RECEFTACLE MAIN POWER \2 /
WALL OF VAULT) 24—INCH-DIA DISCONNECT SWITCH PANEL NEMA 4X
e g B—INCH=DIA PRIMARY T
A H | stopE miser Pipe B S o A % /— MANHOLE BOTTOM
v C NOTES:
7 O 1. MOUNT PROBE FIITING 6" ABOVE GRATING
IN RISER VAULTS.
\\ PRE-FABRICATED ~4 > - 2. EXTEND ELECTRODES TO 1/2” ABOVE BOTTOM
| INTERIOR WALL [~~~ 2.5kw CONVECTION FINAL MSE 81 [ - OF 2° HDPE PIPE.
1,0KW_CONVECTION HEATER WALL GRADE o~ ]
Y H—— 120 V WEATHERPROOF GFCI
m#‘:‘.“.‘—}g g‘;‘; HEATER ::Iv DUPLEX RECEPTACLE (Moum.lgo RISER VAULT LEAK
UmeREnouD PoRE CoOUT_ ON OUTSIDE WALL OF VAUL
—————————— te J N~ pre_rABRICATED : DETECTION DETAIL
. I I CONCRETE VAULT =
X ~
©y A UNDERGROUND .
DETAILS, THEIVSI SHEEI"). ) X xaggs CONDUIT 120 ¥ DUPLEX RECEPTACLE GENERAL NOTES:
gon 3{; s’:‘é?.o.?"&‘iﬁ" C < B DOOR (GFCI) MOUNTED ON INSIDE WALL 1. LINEWORK FROM AUTOMATED CONTROL SOLUTIONS, INC. 1000 YOUNG
B oo 15400, W oaTrougs OF VAULT. STREET, SUITE 450 TONAWANDA, NY 14150, 4/2/02 "RMU-2 RISER
I Gt VAULT ELECTRICAL DIAGRAM AND DETAILS” DWG27.DWG.
g B00R (30 WIDE) o 178" 2. LOCATE VAULT LEAK DETECTION PROBE ON INLET SIDE OF LEACHATE
§ COLLECTION HDPE MANHOLE, MOUNT PROBE 4" FROM FLOOR.
3. ALL CONDUIT TO BE RUN AGAINST WALLS NEAR GRATING OR HIGH
g NEAR CEILING CORNERS, AS APPROPRIATE. USE CONDUIT SEALS PER
PLAN SECTION C-C' N.E.C. ARTICLE 500 FOR ALL CONDUITS IN THE MAIN PUMPING AREA
OF THE RISER VAULT.
i 28 o 28 ¥ 4. REFER TO ELECTRICAL SPECIFICATIONS FOR CONDUIT AND CABLE
g 1"=25" INFORMATION.
N 5. REFER TO DRAWING 28 FOR RISER VAULT MECHANICAL DETAILS.
i
8
CWM CHEMICAL SERVICES, LLC @ MODEL CITY, NEW YORK ARCADIS Project No.
SCALE AS NOTED |JOSEPH MOLINA RESIDUALS MANAGEMENT UNIT 2 PERMIT DRAWING B0023725.2009.00008
IP No. Date
o RMU-2 RISER VAULT ELECTRICAL AUcUST 2000 31
B Dois Sgned | Projoct Mg ARCADIS of New York, Inc.
6723 Te Roed
— e — = e DIAGRAM AND DETAILS =
INCH ON THE hd REPRODUCTION THS DRAWING 18 THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCK Designed by Checked by New York
‘ORIGINAL DRAWING: SCALE mrmumw&nmu%wgwmms ACS, INC. LAF TPA GENERAL TEL. 315.448.8120




NYSDEC OHMS Document No. 201469232-00007

1) F.0.C. (NEW) (1) F.0.C. (NEW)

™© su-'1/11 o¥s | ucr

REMOTE TERMINAL

(1) \ORTH REMOTE
\3% / CONTROL BUILDING

GENERAL NOTES:

1. LINEWORK FROM AUTOMATED CONTROL SOLUTIONS,
INC. 1000 YOUNG STREET, SUITE 450
TONAWANDA, NY 14150, 6/10/02 "RMUZ
INSTRUMENT RISER DIAGRAM® DWGZE.0WG.

2. THIS DRAWING SHOWS PROCESS INSTRUMENTATION
AND CONTROL

SHALL BE RESPON! FOR ALL WRING,
WHETHER SHOWN OR NOT, NECESSARY FOR A
COMPLETE AND OPERABLE SYSTEM.

3. ALL SHIELDED AND UNSHIELDED CONDUCTORS

ELDED
BE INCLUDED IN THE SAME CONDUIT AS
THREE PH POWER.

4. THIS DRAWING DOES NOT SHOW CONDUIT
SYSTEMS. PROVIDE, AS A MINIMUM, PULL BOXES
AS RECOMMENDED BY CONDUCTOR
stNUFACTURER CONDUIT SHALL NOT BE USED

- OWDUIT SHALL BE SIZED FOR CONDUCTORS
OWN PLUS REQUIRED SPARES.

6. CONDUCTORS SHALL NOT BE SPLICED EXCEPT AT
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ERMINALS,

LIST OF ABBREVIATIONS:

FE - FLOW ELEMENT

FV - FLOV VALVE

LE - LEVEL ELEMENT

ME - MOISTURE ELEMENT
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SEC - SECONDARY (RISERY

LEGEND:
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INFLUENT FROM SLF-12
_\ \3 / 4' X 6" CONCRETE PAD

8000 GAL VERTICAL STEEL
TANK 10'-0"¢ X 14'-0" SWD

LADDER WITH SAFETY CAGE:
LEAK DETECTION DEVICE 12" ACTUATOR SHUT-OFF
AT INVERT OF VALVE

CONTAINMENT PIPE x
— FIBERGLASS GRATING AND ROLLED STEEL

N : /_ CONTAINMENT RING UNDER TANK
6" FLANGED 8" 90" ELBOW (TYP-2)
NOZZLE (SPARE)

SUBMERSIBLE DISCHARGE
PUMP (TYP-2)

CLASS 1 DIVISION 2 GROUP D
) HAZARDOUS CLASSIFIED
LOCATION

ELECTRICAL FROM
EXISTING PANEL TO
SUBMERSIBLE PUMPS

AIR RELIEF VALVE

WALL PENETRATION WITH

ANNULAR SEAL (TYP-2) ANNULAR SEAL (TYP) 2" SUMP DISCHARGE
8 CHECK VALVE (TYP) 8" INLET NOZZLE (TYP~2) & EFFLUENT TO /
G = LEACHATE TANK FARM . QUICK CONNECTS TO FLEX
8" 90° ELBOW DOWN - ELECTRICAL AND COMMUNICA_TION TO BE REMOVED AND 8" INLET (P PIPE AT TANK ROOF (TYP--2)
(1. 2) E FROM EXISTING PANEL TO & OPENING IN_ BUILDING NOZZLE (TYP)

AUTOMATIC SHUTOFF VALVES (TYP-2) WALL SEALEO———— N\ (E;Q

\ ,, :_I' ] P
| / 8" HOPE DISCHARGE PIPING

6"/8" REDUCER (TYP-2) — |

£
6" OUTLET NOZZLES WTH
QUICK CONNECTS ON
INSIDE OF TANK (TYP-2)
)

8" FLANGED / )
NOZZLE (SPARE) / 27 SUMP

DISCHARGE:

TO LEACHATE TANK FARM

I'-' — J-—————8" HDPE CARRIER PIPE WITHIN 12* 4 X 6" (WEST SIDE OF TANK)

I_-__J HDPE CONTAINMENT PIPE FROM CONCRETE PAD—\

RMU—1/RMU=2 (TYP~2)

=££
—12qu
-
£

8" ACTUATOR
VALVE (TYP-2)

8,000 GAL. STEEL TANK
10 FT. DIA X 14 FT. HIGH

INTERNAL 6" FLEX HOSES

» 8" HDPE INLET PIPING
6" FLANGED NOZZLE FROM RMU-1/RMU-2

(SPARE) (EAST SIDE OF TANK) 1

LEVEL TRANSMITTER ]
AND H—H LEVEL SWITCH | I
8" FLANGED NOZZIJE/ ELECTRICAL AND COMMUNICATION
(INSTRUMENTATION) FROM EXISTING PANEL TO LEVEL
—/'X ~_ INSTRUMENTATION
8° BALL VALVE LADDER TO ELECTRICAL AND I&C

a——INFLUENT PIPE

TOP OF TANK PANEL (TYP) FROM SLF—12
A e é 1 T {£AK DETECTION DEWICE
. - AT INVERT OF
(INSTRUMENTATION) 8" HDPE OUTLET PIPING CONTAINMENT PIPE
8" HDPE FUSION CARRIER PIPE Wty S 6" FLANGED NOZZLE (SPARE)
WELDED PIPING BLIND FLANGE \ STEEL GRATE ~——2" su SEAGATE FoRGEWARL 2
WALKWAY WITH “E.SCHR‘.?GE””P TERMINATE DOUBLE
HANCRAILS \ 2° SUMP DISCHARGE CONTAINED HDPE PIPING AT
T EAST BUILDING WALL (TYP-2)
SUMP PUMP
WALL PENETRATION WITH —_— TWO 8" FLANGED
ANNULAR SEAL (TYP. 2) \ NOZZLES (SPARES)
8" EFFLUENT TO LEACHATE EN;{-;‘SSEESTX‘?IS%E SUBMERSIBLE PUMP
8" HDPE CARRIER PIPE WITHIN D . POt ING (N (GODWIN GSP300HV
: REMOVED AND O 6" FLANGED NOZZLE OR SIMILAR, TYP. 2
12" HDPE CONTAINMENT PIPE TO BUILDING WALL SEALED (SPARE) )
LEACHATE TANK FARM (TYP. 2)
-'- w i
L
E
g LA NOTES:
PROCESS PLAN 1. BASEMAP INFORMATION ON THIS DRAWING WAS DIGITIZED FROM

A PHOTOCOPY PROVIDED BY CWM.
2. EXISTING TANK DISCHARGE LINES NOT SHOWN FOR CLARITY.

3. EXISTING TANK DISCHARGE LINES (INCLUDING PIPES, VALVES,
PUMPS, ETC.) TO BE REMOVED AND REPLACED AS REQUIRED.
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DOUBLE CONTAINED HDPE LEACHATE
TRANSFER PIPES FROM SLF 12 LIFT SLF 12 LIFT STATION

STATION TO THE LEACHATE TANK FARM
8—INCH —INCH TYP.
(8~INCH INSIDE. 12-INCH TYP. 2) SPARE TRANSFER' LINE Ill | EXISTING GRADE RESTORED SURFACE TYPE SHALL
TERMINATES INSIDE SLF 12 MaTCH PREVIOUSLY EXISTING
LIFT STATION WITH BLIND
FLANGE ON CARRIER PIPE \
SRR 7 oy G
1400 00+50 RN e G T T e T TS O T GO TS Y
2400 1450 + T 20°0°%0°0 “.9“.9"0".9“.0 "_Q'°_0°,0°_0°_
& b SUITABLE MATERIAL .0°00°'0.000C0000000000000:000000
v PREVIOUSLY EXCAVATED FROM | ° 0 ©0°d°0oo°geg@ganegageseangs
TRENCH OR GENERAL FILL 000C0000000000000000000C0.00
SECONDARY N °c20°0°0%0°0¢0°0°0°0°0°0°00°
CONTAINMENT ENDS R 0.0 000N00COC0o 0000000000000
AT BUILDING WALL SR\ "0 P° 02 0°05090850%80850¢8020¢°0°
00BCHC0000D0N0D00000000C0 00 :
. e g:gegegegogegagegogegegege g
00000000000 C00000000000C000 :
WARNING TAPE —————_ [ 70209907 0°020%02020%°09020¢000° b
Q000000 CoD0UN0D000D0CHO0TICD
BNe g e 000000000 gR0%geaegaae
[ )0 ©.0.C'0.0.0 FTTTDU 00 00
DOUBLE CONTAINED HDPE e < g 0°¢ 20200
LEACHATE TANK TRANSFER PIPE (8—INCH : &
3450 T FARM SECONDARY INSIDE 12-INCH TYP. 2) L &
CONTAINMENT WALL AN Vi
SECONDARY
CONTAINMENT ENDS f
AT VAULT WALL
4+0p- 5
SAND BEDDING MATERIAL:
4+50 _\ = 3 .
SPARE TRANSFER LINE i . |2
TERMINATES WITH BLIND % e b e et e e 9=
FLANGE ON CARRIER PIPE f
NEAR POINT OF CONNECTION— CONNECT TO EXISTING —={8* MN. 12" MIN.
PIPING BETWEEN PAIR -
OF 90° ELBOWS 52" MIN.
(SEE NOTE 1)
TANK T-150 TRANSFER LINE TRENCH DETAIL q
NOT TO SCALE
PLAN
L _a )] 1. REFER TO DRAWINGS IN ATTACHMENT D-2 OF THE
0 3 a0’ OVERALL SITE/RMU—1 PERMIT FOR FURTHER DETAIL. A
SCALE: 1"=30"
(2) 90° PIPE ELBOWS APPROXIMATE LOCATION OF
IN'HORIZONTAL— /_ TIE-IN TO EXISTING PIPING
G 50 | 4
————N E
320 e ~ ELBOWIN ] [T 1 320
EXISTING GRADE RS - < VERTICAL (1) 90' PIPE
8 L = ———— ELBOW IN ) 218
e (1) 90" PPE ELBOW HORIZONTAL (1) 90" PIFE
_________ - IN" HORIZONTAL W eare
36| [ 2= 0w EE i s e e e s—— e eEe—ne s \ L 318
_____ =TT (2) 45° ELBOW PIPE WITHIN LEACHATE
17 I b i IN"HORIZONTAL [T TANK FARM SECONDARY 34
———— CONTAINMENT AREA

—— 1.50%
- —— —""SIF 12 LIFT STATION WALL (BUILDING -— | .
Si2 [~ ELEVATIONS UNKNOWN, REFER TO DRAWNG |’ ko {1) 90" FIPE ELBOW IN VERTICAL Sid

33 FOR PIPE LAYOUT WITHIN BUILDING)
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1 INTRODUCTION

1.1 INFORMATION REVIEWED

The CWM site has had numerous subsurface investigations, laboratory testing programs and quality
control tests performed for the design, evaluation and construction certification of previous landfills. In
addition, test borings and laboratory testing was performed specifically for the RMU-2 facility design. A
review of the pertinent geotechnical information was performed to select design parameters for the
settlement and stability analyses that were performed in support of the RMU-2 design. This review
included the following data sources, many of which have been previously submitted to the NYDEC in
support of previous design and permit activities:

e Test Borings performed by others within the CWM site limits adjacent to and within the
limits of RMU-2

e Summary of Stratigraphic Unit Typical Index Property and Hydraulic Conductivity Values,
Annual Groundwater Interpretation Report, Golder Associates, February 2009 (TABLE 1)

e Subsurface Investigation Report for SCA — Secure Landfill #13 performed by Empire (1988)
e RMU-1 Laboratory Testing performed by Empire (1990)

e “Peer Review Panel Report, Shear Strength Evaluation for Slope Stability Analyses, RMU-1,
Model City Treatment, Storage and Disposal Facility, Model City, New York”, by Koerner,
Gilbert, Stark, Adams, dated March 2001.

e Geotechnical Investigation for RMU-2 12/18/02 by Golder Associates
e Laboratory Testing on Structural Fill Samples for RMU-2 performed by Geotechnics, (2009)

e Laboratory Testing on Samples of Glaciolacustrine Clay for RMU-2 performed by
GeoTesting Express (2013)

This information, with the exception of the boring logs and the Peer Review Panel Report are
provided in other parts of Appendix A for convenience. Computations and analyses of the data performed
by P. J. Carey & Associates, PC (PJCA) are contained in this document as figures, tables or attachments.

1.2 PURPOSE OF THE REVIEW

The purpose of this review was to allow the selection of consolidation properties, permeability,
drained and undrained shear properties and moduli that were needed to perform the various analyses for
the project. The collection of additional test data since the design of RMU-1 and the fact that tools used
for the analyses performed for RMU-2 require different parameter sets than used for some of the

APPENDIX A-1
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previously performed analyses resulted in the need for an overall review of parameters assigned to various
strata for use in analyses.

1.3STRUCTURE OF APPENDIX A-1

This appendix is separated into sections dealing with
e Consolidation Properties for the Glaciolacustrine Clay (GC)
e Permeability and Deformational Properties for Non-GC materials
e Soil Materials Shear Strength (both drained, undrained static, and undrained seismic)
e Landfill Material Shearing Properties
A summary of parameters adopted for use in the analysis is presented at the end of Appendix A-1.

Properties not listed above are covered in the individual sections of the design appendix covering the
design aspect requiring the property.

APPENDIX A-1
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2 GLACIOLACUSTRINE CLAY CONSOLIDATION PROPERTIES

2.1 EVALUATION OF ONE DIMENSIONAL CONSOLIDATION TEST RESULTS

211 MAXIMUM PAST PRESSURE

The apparent maximum past pressure (mpp) can be estimated using the plots of void ratio vs log of
pressure plots. There are a number of methods normally utilized for this determination. The most popular
of these (Casagrande Construction) is significantly impacted by sample disturbance and poor fit initial
snugness in the oedometer ring resulting in lower estimates of the mpp. Senol and Saglamer" reported a
method of plotting accumulated strain energy versus log of pressure that was found to represent a
significant improvement over the Casagrande Construction and Schmertmann methods. This method was
used to estimate the mpp for each of the one dimensional compression tests available.

212 COMPRESSION AND RECOMPRESSION INDICIES

Using plots of either void ratio versus log of pressure or strain versus log of pressure, idealized plots of
strain or void ratio versus log pressure were constructed as follows:

e Extend the test curve to a void ratio or strain equivalent to 0.42 e,

e Create a line running from ey, o', parallel to the recompression portion of the curve, to
the maximum past pressure.

e Connect the point at 0.42 e, to the point above and then compute compression
coefficient (C. )or the compression ratio (CR) depending on whether it is a e log p or
strain log p plot

The values computed in the above fashion result in higher maximum past pressures and higher
compression indices. The recompression properties are typically unchanged from previously reported
values.

213 APPARENT PERMEABILITY

Time rate of consolidation determinations for RMU-2 require the determination of the permeability of the
GC to be assigned that will allow simulation of the consolidation properties of the clay, rather than the
typical coefficient of consolidation used in one dimensional time rate of consolidation evaluations. The
“k” value of the GC was determined in the normally consolidated range utilizing the definition of ¢, in
Terzaghi’s consolidation theory. The calculation of the k values is presented in Attachment 2.

Calculations were performed on the three one dimensional consolidation tests performed by Golder in
2002 and reported in Appendix A-2. The resulting values are presented graphically in Figure 1. Values of
k associated with overconsolidation ratios (OCR) of less than 2 are presented in Figure 2. The relationship
derived using the values with OCRs of less than 2 was used for analysis in the project. Time rates of

1 «Aykut Senol and Ahmet Saglamer, “Determination of Pre-consolidation Pressure with New, “Strain-Energy-Log Stress” Method”, EJGE Paper
2000-015.
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consolidation for higher OCR values in the test are not considered appropriate for use in field predictions,
as they are heavily influenced by the time dependent deformation responses not controlled by
permeability. A conductivity ratio (k./kn) of 1 was assumed for the clay layers to be conservative.
Typically, the horizontal permeability is higher than the vertical permeability for lacustrine deposits.

2.2 AVAILABLE TESTS

One consolidation test from the RMU-1 Empire testing and 3 consolidation tests performed by Golder
Associates from samples obtained from the SB-02 series borings reported in Appendix A-2 were available
to review and determine the compression characteristics of the GC materials. 1t should be noted that the ey
, compression indices and other results presented may vary from those reported by the testing lab.
Reasons for this may be a difference of interpretation or use of a laboratory available specific gravity or
moisture content in lieu of an assumed or in some cases incorrect value used in the original lab report. The
resulting values of e, Recompression ratio (RR = C/1+ey ), Compression Ratio (CR = C,/1+e; ) and
maximum past pressure (MPP) are presented below. Plots of the laboratory data used to obtain the
information in the table below are presented in Attachment 3

Boring Depth (ft) €0 MPP RR CR
(tsf)

B-6 25-27 0.826 2.8 0.032 0.225

SB023A 14-16 0.492 3.3 0.016 0.0945

SB 02 3A 28-30 0.606 4 0.015 0.186

SB 02 2A 28-30 1.153 30 0.013 0.180

Values Applied to 1-D Baseliner Settlement Analysis — Conservatively Chosen

Lightly 3 or 4 tsf|0.015 0.2
Overconsolidated whichever is
GC less
Overconsolidated OCR= 6 or 6 | 0.008 0.08
GC tsf, whichever

is less

Note that reduced values were utilized for the overconsolidated GC in the 1D analysis given that the
thickness of the layer was conservatively limited to 2 feet.
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Based on the above listed results the following values were chosen for use in the analysis in the two
dimensional time rate of loading analyses, weighting the SB results more heavily than the B-6 values

Parameter Lightly Overconsolidated GC Overconsolidated GC
€0 10 05

Cc 0.322 0.141

C 0.03 0.023

OCR* 4 6

A 0.14 0.060

K 0.013 0.01

k=C;/2.303, A = C/2.303 and are parameters for the modified cam clay model

* the OCR was applied to the excavated state so it is higher than the in situ OCR
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3 PERMEABIILTY AND DEFORMATIONAL PROPERTIES OF NON-GC
STRATA

3.1 GENERAL

The non-GC subgrade strata below the baseliner system are the

Compacted Clay Liner (CCL)

e Upper Glacial Till (at some locations) and Glaciolacustrine Transition Materials (UGT)),
e Glacial Sand and Silt (GSS)

e Lower Glacial Till (LGT), and

e Shale Bedrock (BR).

3.2PERMEABILITY AND DRAINAGE

All of the above layers are significantly stiffer than the GC and will compress far less under the
proposed landfill loading. Therefore, they do not release substantial pore water as the waste is added to the
landfill. The modeling of the time rate of consolidation of the GC is primarily a function of the hydraulic
properties of these layers as well as the thickness and boundary conditions. The layers can be divided into
two classes, those that are conductive and those that are relatively non conductive. The conductive layers
are the GSS and the BR. The UGT also has the potential to act as a drainage pathway to the GC but exists
in any appreciable thickness only outside the constructed baseliner and is separated from the bottom of the
baseliner with the perimeter cut off structure. The GSS is the primary pathway for drainage of
consolidation water from the GC as loads are applied. The thichness and continuity of the GSS, site wide,
has been previously documented. For convenience Figures from the Golder 2002 study depicting the
thickness of the GSS (Figure 3 of Golder) has been included in Attachment 1.

Non conductive layers at the site are the CCL and overlying baseliner system which do not allow
drainage through the baseliner. The LGT impedes drainage to the underlying bedrock.

Golder Associates reported permeability values for the various units at based on in-situ testing (slug
tests in piezometers or wells). This data is summarized in Table 1 as listed in Section 1.1 of this Appendix
and included in Attachment 4. It should be noted that slug test data typically underestimates the in situ
hydraulic conductivity of formations, especially stratified and heterogenous units, such as the GSS. For
this reason the upper limit of k was adopted for the GSS estimate. The bedrock value was estimated to be
the same as the GSS. The values adopted for the two dimensional time rate of consolidation modeling are
shown below. It should be noted that all modeling was performed in Ib, ft, day unit sets.

Material Horizontal Permeability (cm/sec) Ky Kn

CCL 2x107 0.1
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Material Horizontal Permeability (crm/sec) Ky Kn
UGT 2x10° 1
GSS 2x10" 0.1
LGT 2x107 1

Bedrock 2x10* 1

As will be shown in the evaluation of the fill progression plan, the pore pressure dissipation rates are
not very sensitive to the chosen k values for the non GC materials as long as they result in achieving
conductive or non conductive layers relative to the GC.

3.3DEFORMATION MODULI

The moduli of the various non-GC materials are required to perform time rate of consolidation
modeling. From the perspective of settlement of the liner at subgrade level associated with the filling of
the landfill, it should be mentioned that the settlement of these layers is quite small relative to the GC and
has been ignored in past permit submittals. The discussion presented below is divided into selection of
properties for the 1 dimensional settlement analysis performed for baseliner settlement and the selection of
deformation properties for two dimensional modeling.

3.31 ONEDIMENSIONAL SETTLEMENT OF SUBGRADE CALCULATIONS

The compression behavior of the UGT and GSS was conservatively estimated to be described by a
CR of 0.08 and an RR 0of 0.008. These values represent approximately 2.5 times the stiffness of the lightly
oversonsolidated GC. A maximum past pressure (MPP) of 8 tsf was assumed. The contribution of the
UGT and the GSS to the overall settlement is minor.

3.3.2 TWO DIMENSIONAL TIME RATE OF CONSOLIDATION

Moduli for the UGT, GSS and LGT were estimated using the Standard Penetration Test (STP) values
(N) that had been obtained in the borings performed at the site. A total of 51 borings reviewed in the
vicinity of RMU-2 were examined and the measured N values filtered by stratum. The geometric mean
(gmean) of N for each stratum was determined. N values exceeding 100 blows per foot were limited to
100. The geometric mean was then used to estimate Young’s Modulus (E). The gmean for each of the
strata and the estimated Young’s Modulus is presented below. List of borings is provided in Attachment
5.

Stratum Geometric Mean of N (blows/ft) | E (psf)

UGT and Transition GC 27 300,000
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GSS

48

300,000

LGT

>100

600,000

It should be noted that the assigned moduli are lower for the GSS and the LGT than those predicted by
Callanan and Kulhawy as reported in Figure 5-13 of the EPRI Manual using the approximate relationship

E/p, =5xNg

Where p, is the pressure of one atmosphere and Ng is the N value assuming 60 % energy efficiency
transmission. The predicted values for the GSS and LGT are approximately twice as high as assumed.
The assumption of lower values is conservative in the calculation of time rate of consolidation, but not
significantly so. In addition, the assigned E values were not increased with increasing confining load as
would be done if a more refined analysis of the settlement of these layers were warranted. An increase in
modulus roughly proportional to the square root of the increase in effective stress associated with loading
of the landfill would be anticipated.

All other layers were assigned modulus values but were not involved in release of consolidation water
so the value chosen was not significant to the analysis.
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4 SOIL MATERIAL SHEAR STRENGTHS

4.1 GLACIOLACUSTRINE CLAY

411 GENERAL

A number of consolidated undrained triaxial compression tests have been performed on samples of
the Glaciolacustrine Clay (GC) at this site. Testing has been performed by several investigators and the
results have been analyzed to allow both drained and undrained strength envelopes to be chosen. The
evaluation and selection of the various strength parameters for use in the analyses is presented
subsequently.

412 DRAINED SHEAR STRENGTH

Three Consolidated Undrained Triaxial Compression tests (CIU) were performed by Empire in 1988
and reported by Donahue & Associates. In addition, three additional CIU tests were performed by Golder
Associates in 2002, and are included in Appendix A-2. This data was analyzed by PJCA to allow drained
strength assignments to be made for both the overconsolidated crust and softer lightly overconsolidated
portions of this stratigraphic unit. Of the six tests, one, SB 02-4 @ 28-30 ft depth represented useable data
on the lightly over consolidated GC. Two of the Golder tests on other lightly over consolidated clay
appear to have experienced leakage during the shear phase of the test and did not result in useful data. The
data from the three Empire tests and the aforementioned Golder test result were evaluated for fit to a
curvilinear model that has shown to provide a closer prediction over the widest stress range of drained soft
clay behavior:

. . 100kPa*™"
q=n"-Tan@/y,e, T

This expression predicts a zero strength at zero normal stress and a gradually diminishing secant ¢'
with increasing stress. The results from the four CIU on the lightly overconsolidated GC were well
described by a ¢'1oopa= 28.77°, and an m of 0.853. Details of the data fitting and plots of the test data
versus the q predicted are presented in Attachment 6. This model of drained strength description was
adopted along with a strength modifying function to account for the lower shear strength on near
horizontal shear planes. The use of the modifier function, named “clay ellipse staticshear” and depicted
below, reduces the effective ¢'100kpa ON horizontal planes to ~21°. This reduction in strength allows for the
possible presence of lower strength horizontal beds that have been found in similar GC deposits elsewhere
in the north New York Great Lake Basin.
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Over consolidated portions of the GC were found to have much higher shear strengths, as reflected in
SB 02-04 @12 to 14 feet, where the drained strength was described by a ¢'=31.0° and ¢' = 243 psf. An
evaluation of the test data is provided in Attachment 6

413 UNDRAINED SHEAR STRENGTH — STATIC CONDITIONS

Unconsolidated Undrained (UU) triaxial compression tests, CIU triaxial compression tests and vane
shear tests have been performed at the site. Within the limits of RMU-2 , fifteen (15) UU tests were
performed by Golder on “undisturbed” samples of GC. These results along with the vane shear tests
performed in the SB 02 borings (three tests total) and the results from the three 1988 Empire CIU tests
were used along with the basin SHANSEP equation

s
— =s.ocr"

Oy

to determine the S and m coefficients along with a single selection of maximum past pressure, to
allow the over consolidation ratio to be automatically approximated by the stability software. Details of
the calculation are presented along with predicted and measured strengths in Attachment 7.
Representation of the data was achieved with the following parameters
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e So0f0.34,
e m=0.7,and
e Maximum Past Pressure = 5000 psf.
A value of S of 0.34 is used in the stability analysis.

The S, of the overconsolidated GC is modeled in utilizing the above parameters with the exception
that the Maximum Past Pressure is increased to 8000 psf, consistent with the consolidation test values.

Direct simple shear tests (DSS) were performed on undisturbed samples of the lightly consolidated
GC. Shelby tube samples, obtained from SB12-01 and SB12-02. The two series of test were performed,
one a CKoDSS and a second with static shear force added during consolidation equal to 0.2 X 6,”. The test
results, provided in Attachment 7. The test results show that the ratio of Sy/c,” is 0.21 to 0.19 under
CKoDSS conditions and increases by approximately 26% to 0.24 at the highest vertical stress (6 tsf) when
the static shear stress of 0.2 ¢,” was applied. It should be mentioned that the testing apparatus utilized by
GeoTesting Express did not allow slow steady vertical or shear load application during the consolidation
stage of the testing. The loads were applied in discrete increments that resulted in actually higher shear to
vertical stress ratios during a significant portion of each load step. This step loading produced greater
horizontal shear strain that a gradual continuous loading would have produced and, therefore, reflects a
shear strength that is considerably post peak and conservative.

The DSS testing program results are incorporated into the strength assignment for the GC materials
(both lightly overconsolidated and overconsolidated GC, through the use of a directional modifier
function. Two functions are developed, “clay ellipse” to reflect conditions where the stress state in the
soils are best described by ko conditions and the “clay ellipse static shear” to reflect conditions where static
shear stresses where the construction of the waste mass or perimeter berm has resulted in effective stresses
that include static shear during the consolidation. In the future, DSS testing with static shear during
consolidation applied more gradually, better reflecting field conditions, The testing of this kind will likely
result in an increase in the S/, ratio. At such time the directional modifier functions should be modified.
The two functions are depicted below.
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414 UNDRAINED SHEAR STRENGTH — SEISMIC CONDITIONS

Under the seismic design event the clay soils are fully consolidated and are experiencing a significant level
of shear stress in their consolidated state (consolidated due to filling of waste). Hyodo et al (1993)° and
Sugiyama et al (1996)° demonstrated that as the static shear stress during consolidation increases the total
shear stress, defined as the cyclic undrained shear plus the static shear also increases. A depiction of the
phenomena of increasing undrained strength with increasing shear ratio during consolidation is presented
in Figure 7 by Bjerrum (Bjerrum, 1973)*. Bjerrum’s Figure 7 shows a significant rise in the measured
shear strength as ratio of p' with increasing shear stress during consolidation also from a t/c, of 0 of
0.35and approximately 0.35 to 0.5 when t/c', was increased to 0.25. This is an increase of 43%, less than
reported by Hyodo, but significant. The above cited articles indicate that in addition to the shear strength
along nearly horizontal oriented failure planes, as documented by the DSS testing discussed in 4.1.3, the
presence of significant static shear stress during consolidation is also expected to increase the monatomic
undrained shear strength for steeply oriented failure planes (those tested in triaxial compression). This
would result in a predicted increase in the S factor in the SHANSEP model for S,. However, a series of
triaxial tests with increased t/c', ratios to model the increase in shear strength for static conditions for more
steeply failure surfaces has not been performed at this time. Therefore, the static undrained shear strength
parameters for the GC, both lightly overconsolidated and overconsolidated, will be used to predict the
undrained strength of the GC for yield acceleration predictions. Using these values ignores the predicted
increase in strength along failure surfaces that are inclined to the horizon. Therefore, it is conservative.

2 Hyodo, Yamamoto, and Sugiyama. (1993). “Undrained cyclic shear behaviour of clay with initial static shear stress”, Department of Civil
Engineering, Yamaguchi University, Ube 755, Japan Transactions on the Built Environment vol 3, WIT Press.

3 Sugiyama, Hyodo, Yamamoto, and Fuji. (1996). “Undrained Cyclic Shear Behaviour of Overconsolidated Clay Subjected to Initial Static Shear
Stress”, Proceedings of the School of Engineering of Tokai University, Vol.22(19970000) pp. 114-115.

4 Bjerrum, Laurits, “Problems of Soil Mechanics and Construction on Soft Clays”, State of the Art Report to Session IV, 8" Intemational
Conference on Soil Mechanics and Foundation Engineering, Moscow, 1973.
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Often the a 20% reduction the shear strength of clays is applied to the static shear strength results
(0.8 x Su). This reduction applies to a test run at the same speed of shearing and assumes approximately
15 cycles to failure (Idriss and Boulanger)®. The design earthquake magnitude for this site is 5.6 which is
predicted to be only 5 cycles, as opposed to 15 cycles in a 7.5 magnitude event (Table 3-3 in Kramer)®.
This results in less potential for shear strength loss for the clay strength under the site seismic design event
compared to the standard 15 cycles normally assumed. As depicted in Figure 25 in Idriss and Boulanger a
predicted ratio of the cyclic strength divided by Su is 1.2 for 5 strong motion cycles. This would result in
multiplier or 0.96 (1.2x0.8) being applied to the monatomic undrained shear strength. A copy of Figure 25
is included in Attachment 7. In addition to magnitude impacts on the strength, the presence of significant
static shear, at lateral acceleration levels at this site, eliminates the any shear stress reversals during the
seismic design event. The lack of stress reversals will reduce any pore pressure build up during the
seismic design event.

All of the above factors considered, it is considered conservative to use the undrained strength
parameters for the GC materials developed for the static conditions without reduction, applying the
directional modifier associated with static shear stress presence (clay ellipse staticshear) for seismic
conditions at this site.

4.2 UPPER GLACIAL TILL (UGT)

The CIU test performed on the sample from 10-12ft in SB 02-04 was used to estimate the shear
properties of the UGT. A least squares linear fit of the test result provides a ¢' = 31° and c' of 184 psf.
This result is consistent with low plasticity and relatively high N values for this stratum obtained in this
stratum. A ¢' = 31° and ¢’ of 150 psf were adopted for the design. A total unit weight of 125 pcf was
adopted for design.

4 .3STRUCTURAL FILL

Two series of CIU tests and 12 UU tests were performed on samples of potential structural fill
obtained from test pits on site. The goal of these tests was to establish the likely strength properties of
materials that would be used as on site borrow. It should be mentioned that quality control testing will be
performed on the structural fill, therefore the testing represents an expectation of strengths that can be
obtained. The testing was performed by Geotechnics, of Pittsburgh, PA. Testing requirements were
selected by PJCA. The results of the tests are provided in Appendix A-3.

® Idriss, I. M., and Boulanger, R. W. (2004). "Semi-empirical procedures for evaluating liquefaction potential during earthquakes.” Proc., 11th
International Conference on Soil Dynamics and Earthquake Engineering, and 3rd International Conference on Earthquake Geotechnical
Engineering, D. Doolin et al., eds., Stallion Press, Vol. 1, 32-56.

® Kramer, S.L. (1996). Geotechnical Earthquake Engineering, Prentice Hall, Inc., Upper Saddle River, New Jersey,
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431 DRAINED SHEAR STRENGTH

The two samples with the higher plastic index (P1) were selected to be tested in CIU triaxial
compression tests with pore pressure measurements. The two tests provided the following results

Sample [0) c' (psf)
FAC Pond WEST 28.7 196
SULLY’s 264 363

The normal stress range for the proposed berms that will be constructed of structural fill is from 0 to
4000 psf. For this pressure range the FAC Pond West sample represents the weaker of the two materials
and was adopted as the design strength. For stress above 4000 psf the Sully material would represent the
lower strength material. A design total unit weight of 128 pcf was used for drained analyses, based on the
compacted unit weights measured in the moisture content/density testing performed. If a normalized ¢'
model is used the average values obtained for both data sets was ¢'10okea = 33.44 °and m = 0.878.
Evaluation of the test results by PJCA is presented in Attachment 8.

43.2 UNDRAINED SHEAR STRENGTH

The undrained testing of 12 compacted fill specimens was performed to allow an undrained strength
envelope to be approximated for the structural fill. The resulting values of UU from the 12 tests are
plotted in Figure 3. As was expected the UU tests show some dependence on confining stress, as they are
only partially saturated. The dependence was greatest for the FAC pond 3 East sample which was non
plastic. The confining stress levels vary widely within the perimeter berm even for consistent levels of
vertical effective stress. Therefore a conservative envelope was utilized for the design calculations for
undrained conditions associated with vehicle loadings on the MSE wall. The design envelope is included
in Figure 3

In addition to the short term undrained strength envelope of 2000 psf for the compacted soils a longer
term R envelope for use in the analysis of equipment loadings at times into the future was developed from
the CIU testing on the Sully’s material. This envelope is depicted in Figure 4. The stress parameters to be
assigned for cohesive structural fill for undrained conditions occurring at times greater than 3 months
following completion of berm construction is ¢ = 26.3° and ¢ of 353 psf.
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5 LANDFILL MATERIAL SHEAR STRENGTHS

The shearing properties of the landfill materials;
e Waste
o Baseliner
e Sideslope Baseliner
e Compacted Clay Liner (CCL)

were examined in detail by a panel of experts commissioned by CWM in 2000. The panel completed
its evaluation in March of 2001 and issued the report referenced in Section 1 of this Appendix. The report
has been submitted to the NYDEC as a part of ongoing work at the site. PJICA has reviewed this report in
detail and agrees with the recommendations pertaining to the landfill materials. A summary of the
properties recommended by the report is presented below. It should be noted that CWM can, based on
testing of new materials that could be incorporated into the lining systems, adopt different shearing
properties for design in the future if desired. The liner materials are purchased or engineered products that
can be modified. The adoption of the recommendations assumes that CWM can at a minimum achieve
the properties with respect to shear resistance, which they have already demonstrated.

5.1 WASTE

A shear strength of waste materials described by a ¢' =30 degrees was adopted based on the Peer
Review Panel report. This recommendation is consistent with the behavior observed at the site during the
operations of RMU-1 and earlier units, where slopes of 2H:1V have been created and performed without
incident for a significant time period, clearly indicating the overall shear strength of the waste is well in
excess of the original shear strength described by an effective friction angle (¢) of 24°.

5.2BOTTOM LINER

The recommended shear strength versus normal load function presented in the Peer Review Panel
report was adopted for use in the analysis. The graph below represents the function used in the Geoslope
analyses. The Peer Review Panel based these strengths on large displacement test values. Therefore no
further reduction for deformation potential need be applied. CWM intends to use similar materials for the
bottom liner system as have been tested for RMU-1. Therefore, this strength envelope is applicable for
application to RMU-2.
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5.3 SIDE SLOPE LINER

A large displacement shear strength of the side slope liner materials described by a ¢' =13 degrees was
adopted based on the Peer Review Panel report. It should be noted that this recommendation does not
reflect the higher shear strengths that are typically measured on these materials at normal stress levels
below 1000 psf. The recommended value of shear strength for the side slope liner material should not be
any different from that obtained for the final cover system at stresses below 1000 psf.

5.4 COMPACTED CLAY LINER

The Compacted clay liner (CCL) strength was adopted from the Peer Review Panel Report. This
strength represented the large displacement shear and peak shear strength of the clay, as no significant
strain softening was observed. The recommendation was g =n' x tan 10 ° +1000 psf.
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6 MATERIAL PROPERTY SUMMARY

Material properties as assigned in the slope stability analysis are presented in the following table.

SUMMARY OF SHEAR STRENGTH PROPERTIES FOR STABILTY ANALYSIS

Soil Type Total Unit Cohesion. 0} Other/Additional
Weight (pcf) (psf) (degrees)
Final Cover 125 275
Waste 111 0 30
Bottom Liner 120 N/A N/A See Baseliner Function Above
(Textured Liner)
Side Slope Liner 115 0 13
(Textured Liner System)
Compacted 120 1000 10
Clay Liner (CCL)
Upper Till 125 150 31
Over Consolidated 125 100 30
Glaciolacustrine Clay (OGC)
(Drained)
Lightly Over Consolidated 118 Normalized ¢’
Glaciolacustrinc-'e Clay (LOGC) @' 100ea = 28.7°, m=.147
(Drained) with anisotropic function
Glaciolacustrine Clay 115 N/A N/A SHANSEP Model
(Undrained) $=0.34m = 0.7 for static MPP=5000 psf
for LOGC
MPP=8000 psf for OGC
with anisotropic functions
Glaciolacustrine Sand/Silt 135 N/A 34 (Considered Impenetrable in most
analyses)
Lower Till N/A N/A N/A
(Considered Impenetrable)
Structural Fill 128 195 287 For all analysis allowing failure within
(Drained) perimeter berm. Other strengths and
weights were used for analyses not
allowing failure withing the berm mass
Structural Fill 130 2000 psf For Short Term conditions after initial
(Undrained) construction
Structural Fill 130 353 26.3 Undrained conditions more than 3 months
(Undrained) following construction
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Notes:

1) Unit weights used in the above table are based on values consistent with the materials
present on site. The above unit weights are the same as those used in previous
calculations for the final cover and waste materials. Unit weights for the till, compacted
clay liner and Glaciolacustrine clay are lower than previously used representing a slightly
more conservative result than use of the previous values would provide. These lower
values were used to be consistent with data gathered at other sites in a similar setting to
this facility.

2) The liner system values have been reduced to the three materials presented above. These
are the three critical materials or interfaces identified by the Peer Review Panel.
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