A Project of Many Firsts: The South

Hadley Landfill Vertical Expansion

Presented by:
Bryan M. Wehler, P.E., P.G.

July 28, 2011

r; ARM Group Inc.

Earth Resource Engineers & Consultants

—

P &' ARM Group Inc. 1




Presentation Outline

A Site Location and Landfill History

A Project Statistics/Permitting History/Timeline

A Site Investigation and Subsurface Conditions

A Vertical Expansion Design and Review Process

A Contingency Berm and Financial Assurance
Mechanism

A MSE Berm Inspection and Maintenance Program
A Solar Integrated MSE Berm

A MSE Berm Construction and Photos

A Construction/Post-construction Monitoring

r&‘ ARM Group Inc. ARM Group Inc. ' 2

A Technically Oriented Earth Sciences & Engineering Firm

i’



Site Location

e AT s
AR e GRS \

25
st SITE
; I o u.o.-u.‘-u-_‘-:- ____________________
[

South Hadley Landfill
South Hadley, Massachusetts
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Aerial Image




Rendering of Cell 2D Vertical Expansion
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Landfill Operational History

The Landfill is owned by the Town of South Hadley and is operated by South Hadley
Landfill, LLC, a subsidiary ofnterstate Waste Services (IWS)TheTown of South
Hadley has disposed of municipal and industrial solid waste at the South Hadley Lanc
since approximately 1951

A November1951 to August 1969 The landfill was operated as a burnjsigwhere
solid wastes disposed on site were generally left uncovered and periodically burne
along with liquid wastes

A 1969to 19967 The disposal site was operatechasanitary landfill. Théandfill
stopped accepting waste for disposal as of May 31, 1996 in compliance with an
Administrative Consent Order.

A 1996 to 2003 No landfilling operations occurred at sif@ringthis period.

A 2003 to Present In 2003, the double lined Cell 1 area was construcet 2A was
constructed in the spring of 2006 as a horizontal expansion of Cell 1 overlying a
portion of the unlined landfihrea; Cell 2B, another piggyback expansion overlying
unlined landfill was permitted in 2008; Cell 2C was constructed in the summer of
2010; and Cell 2D, the subject of this presentation, was permitted and constructec
the fall of 2010.
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Cell 2D Project Statistics
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Permitting History/Timeline

A 20067 2007- Conceptual design work occurs.

A February-March 20097 Notice of Project Change (NP®&)r
Massachusetts Environmental Policy Act (MEPA) compliance was
submitted.

A April 10, 2009 MEPA determines a Supplemental Environmental
ImpactReport (SEIR)s notnecessary.

A September21, 2009 Site Suitability Reporapproval.

A January, 2010i Cell 2D Authorization to Construct (ATC) application
IS submitted tdMassDEP

A January 20, 2010° MassDEHRssues policy document on MSE berms
A October 27, 2010 Cell 2D ATC approval is issued.

A December 23, 2010 Cell 2D construction is complete.

A February 8, 2011i Cell 2D Authorization to Operate (ATO) is issued.

r; ARM Group Inc. ARM Group Inc. 8

A Technically Oriented Earth Sciences & Engineering Firm

B



Subsurface Investigation

A Extensive test pitting and test boring investigation

/
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Subsurface Conditions
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SHEARSTRENGTHOEFMSW

A Bray, et. al. (2009), evaluated previous MSW shear strength testing from
various studies, which included more than 100 lscpde laboratory tests,
and compared these results with 63 samples that were laboratory tested ¢
part of the subject research paper. While there are many variables that af
the shear strength of MSW, Bray,
characterized by = 15kPaa nd U amdgp®6 & e 0 .

A ARM examined stability in accordance wilekkos et. al (2010),which
recommended that a confining strdssed variable shear strength would be
employed according to the formula offered4askkos as there was some
concern about theffectof increased confining stresses upon MSW shear
strength at depth. In employing that method, ARM demonstrated that all
FS6s were above 1.5

A Past precedent from previous expansion designs at South Hadley Landfill
used an effective stress friction angle3oR e

h ARM Group Inc.
Q ARM Group Inc. A Technically Oriented Earth Sciences & Engineering Firm 1 1

B




MSE Berm Design

Determine effective stress soil parameters (g f ¢)

v, Waste strength and soil strength  aArwm collaborated withrensar
International Corporation on the

Wall Stability (MSEW Program) MSE Berm Geogrid Design
v, External Stability s || L

v, Sliding

v, Bearing Capacity L

v, Overturning b -
v, Internal Stability W .
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Berm Stability Analyses

AASHTO/FHWA Design Methodology

Internal External Bearing
Stability Stability Capacity

A Geogrid Strength
A Geogrid Pullout
A Global Slope Stability

Overturning (Eccentricity)
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Settlement Predictions

Consolidation Analysis:

Proposed Waste Existing Waste® Historic Waste?
Mod. Primary Consol Index = 0.22 0.20 0.18
Mod. Secondary Consol Index = ~ 0.07
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Settlement Profiles and Sections

LEACHATE PIPE SETTLEMENT
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Waste Capping Systems
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Subgrade Drainage Collection System
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MassDEP Review/Comments

1) No overtopping of MSE berm during a 5@8ar
storm event

2) Remedial Contingency Berm and Financial
Assurance Mechanism in the event of a Berm Failul

3) MSE Berm Inspection and Maintenance Program
4) Comprehensive Cold Weather Construction Plan
5) Third Party Geotechnical Review of MSE Berm

h ARM Group Inc.
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Remedial Contingency Berm and

Financial Assurance Mechanism
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MSE Berm Inspection and

Maintenance Program

A Inspection Frequency/Timing

A Inspection Scope and Reporting Requirements
0 Stormwater Management Evaluation
0 Erosion Assessment

Vegetation Inspection

Tension Crack Evaluation

Toe Heaving Inspection

Geogrid Assessment

Bulging/Sagging Evaluation

Road Surface Inspection

Guiderail and Safety Fence Inspection

Animal Damage/Vandalism

A MSE Berm Maintenance Program
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THIRDPARTYTECHNICAREVIEW
KEYISSUES

1. The municipal solid waste (MSW) shear strength
values used In the stablility analysis

2. The need for a thre@imensional (3D) stability
analysis

3. The potential detrimenta&ffects of subgrade
differential settlement to the integrity of the MSE
berm
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Subgrade Reinforcement
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. Solar Integrated

Another First

MSE Berm
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Why Solar at Landfill Sites?

+# Provides emissiofree energy that can provide power
to onsite facilities and neighboring
households/businesses.

++ CompatibleLandUsel large, sloping, undeutilized
land area often setback from neighbonagidences

“* May be considered aanvironmental benefity the
state regulatory body

+t Publicrelations benefits
++ Additional revenuestream where REC values are higl
+ Solar energy fits intRenewable Energy Padoncept

++ Relative ease of transmission interconnection where
LFGTE project exists thereby substantially lowering
one of the major development costs
T ARM Group Inc.




Current Market Drivers

Federal Tax Credit
0 30% investment tax credit (ITC) against installed cost of system
State Solar Rebate Programs
o Highly variable
Alternative/Renewable Energy Portfolio Standard
o Vary by state
Solar Renewable Energy Certificates (SRECs or RECSs)
0 Up to $0.60 per kilowathour (kWh) in some places (e.g., New Jersey)
State Energy Grant Programs
o Vary by state
Net Metering
o Sell surplus power back to the utility at retail rate
Accelerated Depreciation (MACRS)
0 Modified Accelerated Cost Recovery System

o To T o P Do D»
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A New Look for MSE Berms
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Solar Integrated MSE Berm
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A Unique PV Application

Modified MSE Berm Facindpetail
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Sized to Meet Owner Objectives

* No need to wait until final grades are achieved.
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Solar Project Statistics

SystemSize

270 rigid panels

Ar7.7 kW (rated capacity)

A10-Watt panels (poherystalline silicon solar cells)
ASystemlength approximately 480 feet

AEstimated annual power outpu®3,000kWh

Environmental Benefits

AOffsets 170,000 gallons of gasoline consumed

ASupplies electricity to over 8 homes for 25+ years

A quivalent to carbon sequestering capacity of 323 acres of forest
KOffsets CO2 emissions from 27,990 propane cylinders for home
BBQOs
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Construction

--! /} Subgrade preparation and
—

‘m‘ : . ) .
— =2 drainage layer installation.
P | .
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Cell 2D, Stage 2 Construction Photos
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T&L C ' Earthwbrk Contractor

- Pinnacle Design/Build
Group, Inc.
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Stage 1 MSE Berm Settlement Plate

Locations and Magnitudes
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