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1. INTRODUCTION

Loureiro Engineering Associates, Inc. (Loureiro) prepared this Solid Waste Type IB Permit

application and supplemental report (application) at the request of the Hillsboro Town Solar,

LLC to modify the post-closure use of the Town of Hillsborough (Town) municipal landfill

(NHDES Site No. 198704088, Permit No. AO #WMD 00-17) located at 45 Municipal Drive in

Hillsborough, New Hampshire (the Site).

Hillsboro Town Solar, LLC in corporation with the Town wishes to install a 4.3 acre, 861

kilowatt solar array at the landfill. This document describes the proposed modifications and

operations including the design, construction and post-closure activities and maintenance

required to achieve compliance with the existing permit and post closure plan.

1.1 Background

1.1.1 Site Description

The Site is an approximately 16-acre former municipal solid waste landfill owned and operated

by the Town. The property is identified as Lot 174 on the Town of Hillsborough’s Assessor’s
Map 11-O. The landfill is located within the Town’s Central Business District zone and is shown
on Figure 1 (Site Location Map). The Site is bounded by the Hillsborough-Deering Regional

High School to the north and east, by the Town police station building and commercial

properties to the south and by undeveloped woodlands to the west and northwest. On-cap

stormwater management systems include drainage swales on the west and east sides of the

landfill. Stormwater in general drains into a detention pond on the south side of the landfill.

Stormwater from the detention pond drain through a culvert at the southern end and into a

wetland area on the south side of the property. The nearest surface water body is the

Contoocook River located approximately 1,000 feet south/southwest of the Site. The location of

the Site is presented on the cover sheet of the attached plan set. Refer to Drawing 2 for a plan of

the Site.

1.1.2 Historical Site Operations

In 1974 the Site was approved to operate as a municipal solid waste landfill and accepted

municipal solid waste until 1989; only construction and demolition material was accepted after

1989. Disposal of municipal construction and demolition (C&D) material continued to

November 2000. Following cessation of waste the Site’s cap was constructed reaching
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substantial completion in December 2002. However, the NHDES identified some deficiencies in

slopes which required alteration; repairs were completed in mid-2006 with closure by late 2006.

1.1.3 Current Conditions and Structures

Since closure, the Site has not change significantly.  The Town operates a transfer station and

recycling center at the Site but at off-cap area.  The transfer station is located on the western side

of the landfill. There are no current uses on the capped portion of the landfill. The Town

currently maintains the vegetated surface of the landfill by performing mowing on a bi-annual

basis and maintains the swales and other cap appurtenances as needed.

1.2 Statement of Need

New Hampshire recently passed Senate Bill 98 referred to as “Group Net Metering” which
allows for the development of a solar array to power one location and share the value of the

excess power to another location as long as they are serviced by the same utility company.

The Community Solar Garden proposed here at the Hillsborough municipal landfill provides the

reuse of a “Greyfield land” that is otherwise underused town-owned land.  This proposed

modification use will support the State of New Hampshire 25 x ’25 Renewable Energy Initiative
whose goal is for New Hampshire to obtain 25% of its energy from clean, renewable sources by

the year 2025.

Another key benefit and need for this use is to create "Groups" that share the value of the solar

electricity from the solar garden. By signing up for a group, homeowners, businesses, schools

and/or towns will benefit by receiving a bi-annual payment (i.e., a Solar Rebate) with an

equivalent of 1 cent off their current electric kilowatt-hour rate.
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2. DESCRIPTION OF PROPOSED MODIFICAITONS

2.1 Solar Array

Hillsboro Town Solar, LLC proposes to install a 4.3-acre, 861 kilowatt fixed tilt racking solar

array. The solar array will be located on the top portion of the landfill generally on areas with

slopes no greater than 10 percent. Refer to Drawing No. 3 for the proposed conditions. The

solar array will be ballasted with an above-cap-surface, pour-in-place concrete ballast block.

The concrete ballast will be poured into a high molecular weight polyethylene (HMWPE) plastic

tub that will remain in place after the concrete cures. Refer to Drawing No. 4 for the details.

Prior to placement of the ballast block, the 9-inch vegetated layer will be removed and replaced

with a layer of non-woven geotextile overlain by 15 inches of compacted, crushed gravel

meeting the specifications of NHDOT item 304.4.  The crushed gravel will be used to create a

level pad approximately 8 feet long and 2.5 feet wide beneath each ballast block (1-foot offset

from edge of tub). Refer to Drawing No. 4 for the details.

The self-leveling racking system that supports the solar panels are cast in the ballast block.  The

racking system consists of a series of rail supports constructed from G90 galvanized steel and

panel mounting rails constructed from 6005 aluminum.  Stiffing members will be installed on the

racking system constructed of 304 stainless steel.  The racking system will be connected using

3/8-inch Magnacoat® bolts and serrated flange nuts. Refer to Drawings in Appendix A.

All electric wiring and cabling will be aboveground and mounted to the solar array racking

system and/or within aboveground conduit supported with steel pipe supports embedded in

concrete ballast blocks that will be placed above the capping system similar to the solar array

ballasts.
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3. DESIGN CRITERIA

3.1 General Design Requirements

The solar array was evaluated to determine compliance with the design requirements outlined in

Env-SW 1103.5.  Specifically, the design was prepared to demonstrate that solar array structures

or uses above the landfill capping system is not anticipated to impact or cause damage to the

existing capping system.  As part of this evaluation, the solar array design was analyzed using

American Society of Civil Engineers (ASCE) Structural Engineering Institute (SEI) Standard

No. 7-10 – Minimum Design Loads for Buildings and Other Structures to determine the uplift,

overturning, slide loads on the solar array and the corresponding soil pressure from each of the

ballast blocks.  Calculations prepared by GameChange Racking, LLC and approved by a New

Hampshire licensed professional engineer is included in Appendix A  Calculations of the

allowable soil bearing capacity and slope stability of the cap system was prepared by Loureiro

Engineering Associates, Inc. and approved by a New Hampshire licensed professional engineer

is included in Appendix B.

3.2 Impact Evaluation

In accordance with Section VI of the Type IB permit application the following impact evaluation

was performed of the proposed solar array.

(1) The effect the modification will have on facility function, capacity, life expectancy,

service type and service area.

The design and analysis of the solar array took into account the potential impact on the capping

system.  The system was evaluated for both short term impacts occurring during construction of

the array as well as long term impacts once the array is constructed.

Short Term Impacts

During construction, impacts to the cap could occur due to machine loads and general

construction activities.  To protect against these impacts, use of low ground pressure equipment

will be used to transport the solar array system parts on the cap surface.  The equipment will use

the existing gravel road for the majority of travel and enter the vegetated cap area at points

closest and perpendicular to the gravel road to limit travel on the vegetated surface. Turning of

equipment will be limited and will be performed in large sweeping arcs to limit impacts to the

vegetated surface and capping system layers.  If necessary, temporary gravel roads will be
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constructed on vegetated surfaces to support equipment and then removed and the vegetated

surface restored after use.

Removal of the 9-inch vegetated layer will be performed with a low ground pressure mini-

excavator using an experienced operator.  The operator will be assisted, as necessary, by a

laborer to limit the disturbance of the underlying 12-inch drainage layer and flexible membrane

liner.

All gas vents in the vicinity of the solar array will be flagged and protected from equipment and

construction activities.

All equipment and solar array parts will be stored and staged off the landfill cap area and

transported using the gravel road as needed. Temporary storage of equipment and solar array

parts will be limited to the gravel road.

Temporary erosion controls (e.g., compost wattles) will be used to minimize erosion and

sedimentation of disturbed areas.  All disturbed vegetated areas will be temporarily stabilized

using erosion matting or similar temporary stabilization products.  All disturbed vegetated areas

will be restored following the completion of construction activities.

Long Term Impacts

The location of the solar array and ballast blocks will be along the flatter portions (10% or less

slopes) of the landfill cap, limiting the potential for slope instability. The factor of safety (FS)

against sliding for a 10% slope was determined to be 4.66 for unsaturated conditions and 4.1 for

a saturated drainage layer condition; both values exceed the 1.5 minimum FS. Refer to

Appendix B for the calculations supporting this finding.

The concrete ballast blocks will be constructed on 15 inches of crushed gravel resulting in

approximately 27 inches of separation between the bottom of the ballast block and the flexible

membrane liner, limiting the soil pressure on the flexible membrane liner system. The maximum

soil pressure predicted by the GameChange Racking, LLC analysis is 530 pounds per square foot

(psf). The soil pressure resulting from the weight of the solar array system and the weight of the

concrete ballast block without wind or snow loads is 283.6 psf. The bearing capacity of the soil

beneath the ballast block was determined to be 1,846.6 psf or 615 psf using a FS of 3. Refer to

Appendix A and Appendix B for calculations supporting this finding.

Hillsboro Town Solar, LLC will provide routine inspections and maintenance of the solar array

system and the surrounding cap area.  Hillsboro Town Solar, LLC will perform bi-annual
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mowing and maintenance of the vegetated area within the solar array footprint.  The Town will

still be responsible for mowing and maintaining the other portions of the vegetated cap surface.

Additionally, snow removal will be performed around the perimeter of the panels to allow

shedding of snow from the panels and to prevent snow drifting and piling over the panels.

At the end of the contract with the Town, Hillsboro Town Solar, LLC is responsible for

removing all equipment and ballast blocks (including crushed gravel) and restoring the landfill

capping surface to its original conditions.  At that time, the Town will resume maintenance of the

restored vegetated cap area.

(2) The effect the modification will have on the environment, public health and safety.

The design and construction practices proposed herein will provide for protection of the capping

system which will support the protection of the environment, public health and safety.

(3) The effect the modification will have on the state’s ability to achieve goals and objectives
specified in RSA 149-M:2, namely achieving 40% minimum weight reduction in the solid waste

stream on a per capita basis by the year 2000 and avoiding the disposal of recyclable materials

in a lined landfill with a leachate collection system.

This consideration is not applicable to this modification request as the landfill is closed and no

longer accepting solid waste.

(4) The effect the modification will have on establishing and maintaining integrated waste

management systems consistent with the hierarchy of waste management methods in RSA 149-

M:3 [the methods, in descending order of preference as specified in RSA 149-M:3, are: source

reduction; recycling and reusing; composting; waste-to-energy technologies (including

incineration), incineration without resource recovery; and landfilling].

This consideration is not applicable to this modification request as the landfill is closed and no

longer accepting solid waste.

(5) Consistency with the state solid waste management plan and the applicable district plan,

pursuant to RSA 149-M:12, l(b).

This consideration is not applicable to this modification request as the landfill is closed and no

longer accepting solid waste.
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4. POST-CLOSURE MONITORING & MAINTENANCE PLAN

The post-closure monitoring plan as provided in the 2006 Weston & Sampson Closure Report

will be supplemented by the efforts outlined below for the solar array area.

4.1 Capping System Monitoring & Maintenance

4.1.1 Settlement

Hillsboro Town Solar, LLC will perform bi-annual inspections of the cap area beneath and

within the vicinity of the solar array for signs of irregular settlement. This inspection will be

documented using the inspection form provided in Appendix C.  The forms will be sent to the

Town and its engineer within 24 hours of the inspection event.

Additionally, the Town and/or its engineer will perform an inspection of the solar array area

during its biannual cap inspections and document the findings as part of its annual solid waste

report.

4.1.2 General Maintenance and Erosion Control

Hillsboro Town Solar, LLC will perform bi-annual mowing and maintenance of the vegetated

surfaces surrounding and in the vicinity of the solar array system.  These activities will be

completed in a manner to support a healthy and erosion resistant vegetated surface.



2015-02-27-RPT-TYPE IB MOD
5-1

5. CONSTRUCTION SCHEDULE

The following is an anticipated schedule for the construction of the solar array:

ACTIVITY START DATE END DATE

Type IB Permit Review and

Approval by NHDES

March 9, 2015 April 10, 2015

Contractor/Subcontractor

Coordination

April 13, 2015 April 24, 2015

Mobilization and Site

Preparation

April 27, 2015 May 8, 2015

Receipt of Solar Array

Equipment

May 11, 2015 May 15, 2015

Installation of Ballast Blocks

and Racking System

May 18, 2015 June 5, 2015

Installation of Panels, Wiring

and Conduit

June 8, 2015 June 12, 2015

Connection to Grid, Startup

Testing

June 15, 2015 June 26, 2015

Site Restoration and

Demobilization

June 29, 2015 July 10, 2015
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APPENDIX A

GameChange Racking, LLC Ballast Calculations and Drawings

























APPENDIX B

Loureiro Engineering Associates, Inc. Calculations













APPENDIX C

Hillsboro Town Solar, LLC Cap Inspection Form
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HILLSBORO TOWN SOLAR, LLC
HILLSBOROUGH LANDFILL CAP INSPECTION FORM

Date: ________________________________________________________________________

Weather Conditions: ___________________________________________________________

Ground Conditions: ___________________________________________________________

Inspected By: ___________________________________________________________

Signature: ___________________________________________________________

Reviewed By: ___________________________________________________________

On-Cap Features:

1) Vegetative Layer in good condition? Yes ___ No____

2) Are side slopes in good condition? Yes ___ No____

3) Evidence of Erosion Yes ___ No____

If so, Where? ___________________________________________________

4) Is Cap Settlement Uniform? Yes____ No____

If No, Where? ___________________________________________________

5) Are there Depressions in Cap Surface? Yes____ No____

If Yes, Where? ___________________________________________________

6) Evidence of damage due to burrowing animals? Yes____ No____

7) Evidence of damage to cap due to unauthorized access? Yes____ No____

8) Evidence of damage to solar array? Yes____ No____

If Yes, Why? ___________________________________________________
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9) Landfill vents in good condition? Yes____ No____

10) Is access road across the landfill cap in good
Condition? Yes____ No____

11) Overall condition of cap? Good ___ Fair _____ Poor ___

Other On-Cap Observations (If Any):
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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