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Bernard F. Lynch, City Manager

City of Lowell

375 Merrimack Street,"? Floor, Room 43
Lowell, Massachusetts 01852

RE: LOWELL - Solid Waste/COR
1020 Westford Street
Westford Street Landfill
FMF # 39434
Post-Closure Use — Solar Power Generating RBacilit
Approval and Authorization to Construct
Transmittal Number: X254169

Dear Mr. Lynch:

The Massachusetts Department of Environmental &rote Northeast Regional Office,
Bureau of Waste Prevention, Solid Waste SectioraE3IDEP ") has reviewed the City of
Lowell's (the “City”) application for the post-close use of the closed Westford Street Landfill
(the “Landfill") located at 1020 Westford Streetwell, Massachusetts. The application
(category BWPSW36, “Post-Closure Use — Major”, Brarital Number X254169) was prepared
and submitted to MassDEP on behalf of the City MEC Environment & Infrastructure, Inc.,
Westford, Massachusetts (‘“AMEC”).

The application includes preliminary design plamsthe installation of a 1.5 megawatt
(MW) solar photovoltaic power generating facilitye¥/ Facility”) on the Landfill. The City has
entered a contract with Lowell Solar Landfill LLE Bramingham, Massachusetts for the
installation and operation of the PV Facility.

The proposed PV Facility will consist of approxielst5,016 solar modules attached to
aluminum frames. Three inverters will convert @ power from the modules to AC power for
connection to the regional electric power grid ted&an Street.

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5751. TDD# 1-866-539-7622 or 1-617-574-6868
MassDEP Website: www.mass.gov/dep
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Within the area in which the solar panels will baged the existing topsoil will be
covered by crushed stone. The solar panel sufipones will be supported on metal trays set on
the surface of the crushed stone and ballastedawsitbrete blocks. The trays will be further
secured against movement by twelve inch long gadearsteel spikes set through the crushed
stone. The solar arrays will be placed on slopés avsurface gradient of less than nine percent
(9%). Where necessary to reduce existing langifdtients to maintain the maximum surface
gradient to less than nine percent (9%), additisodl(gravel borrow) will be placed to regrade
limited areas of slope.

Installation of two (2) groups of arrays will regeiremoval/relocation of materials
storage bunkers/structures at the DPW operati@@sadjacent to the salt shed. The plans
provided with this application do not include pr&iens for the relocation or replacement of the
bunkers/structures. The City has not applied tedP for approval of modifications to the
DPW operations area to relocate/reconstruct th&drgrstructures. MassDEP approval of
relocation/replacement plans is necessary priantoreconstruction/replacement of the
bunkers/structures.

MassDEP has determined that the application is midtratively and technically
complete and that, subject to the terms and camditof this decision and permit, the proposed
post-closure use complies with the applicable megoents of 310 CMR 19.000, the
Massachusetts Solid Waste Regulations (the “Sobdté/Regulations”),. The application
demonstrates pursuant to 310 CMR 19.143(3) thanstallation of the solar PV arrays as
proposed and approved by this decision:

» Will not result in a disturbance of the Landfillcthat could cause an adverse impact to
public health, safety or the environment;

* Will not impair the integrity or functioning of thignal cover, the components of the
containment system, the landfill gas control systena the environmental monitoring
systems; and

* Provides for the maintenance of the Landfill cagit/m water drainage facilities, basins,
swales, and other erosion/sedimentation controls.

Therefore, in accordance with M.G.L. Chapter 11156A and 310 CMR 19.143,
MassDEP approves the application and issues tlisEosure Use Permit subject to the City’'s
compliance with 310 CMR 19.000 and the followingditions, imposed by MassDEP pursuant
to 310 CMR 19.043(1tems Subject to Conditions and 310 CMR 19.142(‘Additional
Measures. This decision is a Post-Closure Use Permit @msto 310 CMR 19.14Bost-

Closure Use of Landfills.

wslfPCUsolarfacility30405apv 05/20/13
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Permit Conditions

1. The City and_owell Solar Landfill LLCshall comply with this permit and the requiremeufts
310 CMR 19.000, including, but not limited to, tleguirements established at 310 CMR
19.043(5)Sandard Conditions.

2. The City and_owell Solar Landfill LLCshall assure persons conducting activiteghe PV
Facility and Landfill are familiar with the applicke provisions of this permit and the approved
plans, and that all work performed at the Landfiinplies with 310 CMR 19.000 and the
applicable requirements of this permit.

3. Pursuant to 310 CMR 19.043(5)(@jity to Comply, this decision does not relieve the City and
Lowell Solar Landfill LLC or others, from their obligations to comply with other applicable
federal and state laws and regulations including nbt limited acquiring applicable permits and
approvals, including local permits.

4. New areas of loam placed pursuant to regradingeofandfill [re: “Typical Fill Section Detail
(>1’ Thick)"; drawing number C-9, sheet 10 of 18h# be a minimum of 8 inches in depth and
shall have an organic contéof not less than 8%.

5. Bunkers or other structures to be removed/relociaited the DPW operations area shall not be
relocated/replaced unless and until applicatiotheyCity has been made to and approved by
MassDEP for the relocation/replacement of the brsigguctures.

6. Not less than thirty (30) days prior to commendingstruction pursuant to the application and
this permit, the City shall submit to MassDEP (&inplete, detailed, construction ready plans for
the facility, and (2) an O&M plan for the contingicare and maintenance of the landfill and the
PV facility. Construction ready plans shall incu@mendments as applicable pursuant to
condition 4 above.

7. Not less than seven (7) days prior to commencimgtcoction pursuant to the application and
this permit, the City shall notify MassDEP in wnig of the scheduled date of the commencement
of construction at the site. In addition, the ficdition shall include:

a. The projected schedule for completion of the megorstruction milestones and the PV
Facility;
b. The name and contact information of an on-siteaxirfor the construction;
c. A health and safety plan for MassDEP's files tinatlides, but is not limited to:
i. protocols for monitoring for landfill gas (methatgdrogen sulfide, etc.) as
needed;
ii. protocols for modifying work practices if landfdls is detected at levels of
concern (action levels);

! Activities include, but are not limited to, thenstruction, installation, operation, and mainteraatthe PV
Facility and the Landfill.
2 As calculated by loss on ignition.

wslfPCUsolarfacility30405apv 05/20/13
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15.
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iii. instruction and training of all personnel working the site regarding the
potential health and safety hazards at the Landfiluding, but not limited to
those associated with landfill gas; and

iv. instruction and training of all personnel in corapkie with the conditions of this
permit and how to perform authorized activitiegimanner that is not hazardous
to public health, safety, and the environment.

The City and_owell Solar Landfill LLCshall not commence construction of the PV Facility
until it has provided the plans and notificatioMassDEP and the City of Lowell Board of
Health pursuant to Condition 6 and 7 above.

All construction work shall be completed and cortddainder the supervision of an independent
Massachusetts Registered Professional Engineegifieer of Record”) who shall have sufficient
qualified staff on-site to provide field supervisiand quality assurance/quality control for all
construction activities.

The City,Lowell Solar Landfill LLC and the appertaining Engineer of Record, areoresple

to ensure that all necessary precautions are takemtect the health and safety of workers and
the general public during the construction and afpem of the PV Facility and during its
decommissioning.

All disturbance of the Landfill shall be limited the proposed excavations and installations as
depicted and described in the application and pipecved plans and this permitowell Solar
Landfill LLC and any other contractors performing work at taadfill shall without delay
notify the Engineer of Record or his/her on-sitgresentative upon encountering or damaging
the FML of the landfill cap

If the FML of the cap is damaged the City shallifydlassDEP without delay and in no case
later than the close of business of the next basiday after it becomes aware of the incident.
This notification requirement is in addition to astyer notification requirements required by
statute or regulation including, but not limited 3¢.0 CMR 19.000 and 310 CMR 40.0000.

The City and_owell Solar Landfill LLCshall maintain copies of this decision and perthit,
application, the health and safety plan, and docuatien that site personnel have been trained
pursuant to the health and safety plan at thedsiting construction of the PV Facility.

Pursuant to 310 CMR 19.043 Standard Conditions BlaBsand its agents and employees shall
have the right to inspect the Landfill, any equipistructure or land located thereon, to take
samples, to perform tests, and have access totartdgopy records, and to otherwise monitor
compliance with this permit and all environmengal$ and regulations administered by
MassDEP.

Notice of the landfill located on this site, incing this approval, shall be recorded in the
applicable Registry of Deeds and/or the RegistiotiSe of the Land, as appropriate, pursuant to
the requirements of M.G.L. Chapter 111, § 150A 3ahd CMR 19.141.

wslfPCUsolarfacility30405apv 05/20/13
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16. Prior to commencing operation of the PV Facilitydan no event on or before ninety (90) days
after the date of completion of the constructiomhef PV Facility, the City shall submit for
review and approval by MassDEP a constructionfazation report, as an application category
BWP SW45 Alternative Review Process, that inclutbesis not limited to:

a. As-built plans for the final as constructed PV kgcamended to incorporate all
modifications and alterations, if any, made duiogstruction;

b. A narrative, prepared by the Engineer of Recortidiszusses in part, any modifications
made to the design of the PV Facility;

c. A final O&M plan that consolidates inspection andintenance activities at the Landfill
into a consolidated comprehensive plan includingreatessary revisions; and

d. Certifications by the City and the Engineer of Regoursuant to 310 CMR 19.011.

17. On or before 30 days after the date the PV Fadiigses operation, the City shall submit to
MassDEP an application pursuant to 310 CMR 4.003fdCMR 19.000 for the
decommissioning of the PV Facility and the restorabf the landfill cap and appurtenances
thereto. The application shall include, but notitréted to, a narrative, plans and schedule for
the decommissioning of the PV Facility and thearston of the Landfill's cap and
appurtenancés

18. MassDEP reserves the right to amend, modify, susperevoke this permit pursuant to 310
CMR 19.040 Department’s Modification, SuspensiariRevocation of a Permit. This does not
limit or restrict MassDEP from implementing any etlapplicable authority at the Landfill
including, but not limited to authority pursuant3b0 CMR 40.0000.

19. This permit is effective on the date signed by NDEER below, except as provided by the Notice
of Appeal Rights below and 310 CMR 19.037(4)(b).

20. This permit shall expire on December 31, 2033, joled that MassDEP may amend the term of
permit in accordance with a modification pursuan8t0 CMR 19.039 or 310 CMR 19.040. The
City shall submit to MassDEP on or before AugustZIB2 either an application to renew the
permit or notice of its intent to close the PV Haci Wherein the City elects to close the fagilit
the City shall submit an application for the decassioning of the PV Facility and the
restoration of the landfill cap and appurtenanbeseto pursuant to 15, above.

21. The City and_owell Solar Landfill LLCshall not deviate from this permit and the appdove
design plans. The City shall notify MassDEP ptaany modification(s) of the design and of
any significant changes in the project schedulas$EP may, at its sole discretion, require the
City to submit an application to MassDEP for reviemd approval for any modification/alteration
to the design. In the event that MassDEP detemstimet a permit application is required for a
modification; the City shall submit such applicatim the MassDEP in accordance with the
schedule specified by MassDEP.

22. The City shall continue to perform post-closurewiits at the Landfill pursuant to 310 CMR
19.142Landfill Post-closure Requirements including, but not limited to, maintenance of the

% Appurtenances include, but are not limited torstarater controls, landfill gas control structuresdfill gas and
groundwater monitoring wells.

wslfPCUsolarfacility30405apv 05/20/13
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Landfill's cap to prevent growth of trees, brushl ather vegetation with root systems that could
be detrimental to the cap, and to prevent erosidheocap.

RIGHT OF APPEAL

The City of Lowell (the “City”) is hereby notifiethat it may within twenty-one (21) days file a
request that this decision be deemed a provisideaision under 310 CMR 19.037(4)(b), by
submitting a written statement of the basis on Wwiie City believes it is aggrieved, together with
any supporting materials. Upon timely filing ofchua request, the decision shall be deemed a
provisional decision with an effective date twente (21) days after the Department's receipt of
the request. Such a request shall reopen the etiraiive record, and the Department may rescind,
supplement, modify, or reaffirm its decision. Bedl by the City to exercise the right provided in
this section shall constitute a waiver of Cityghti to appeal.

Appeal - Any person aggrieved by the issuance of thigsaet except as provided for under

310 CMR 19.037(4)(b), may file an appeal for judicieview of said decision in accordance with
the provisions of M.G.L. c. 111, s. 150A, and M.Gd. 30A, not later than thirty (30) days

following the receipt of the final decision. Theamtling of a person to file an appeal and the
procedures for filing such appeal shall be goveimethe provisions of M.G.L. c. 30A. Unless the

person requesting an appeal requests and is grangtdy of the terms and conditions of the
decision by a court of competent jurisdiction, deeision shall remain effective.

Notice of Appeal — Any aggrieved person intending to appeal thesdetto the superior court
shall provide notice to the Department of intenttoncommence such action. Said notice of
intention shall identify with particularity the s8s and reason(s) why it believed the approval
decision was not proper. Such notice shall beideal/to the Office of General Counsel of the
Department and the Regional Director for the regjooffice that made the decision. The
appropriate addresses to send such notices are:

Office of General Counsel
Department of Environmental Protection
One Winter Street
Boston, Massachusetts 02108

Regional Director
Department of Environmental Protection
Regional Office
205A Lowell Street
Wilmington, MA 01887

No allegation shall be made in any judicial app#ahis decision unless the matter complained
of was raised at the appropriate point in the adstrative review procedures established in those

wslfPCUsolarfacility30405apv 05/20/13
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regulations, provided that matter may be raisechuglmwing that it is material and that it was

not reasonably possible with due diligence to haeen raised during such procedures, or that
matter sought to be raised is of critical impor@ane the public health or environmental impact

of the permitted activity.

Should you have any questions relative to thisiegigbn, please contact David Adams at
phone number 978-694-3295.

Sincerely, Sincerely,
This final document copy is being provided fo you electronically by the
Department of Environmental Profection. A signed copy of this document
is on file at the DEP office listed on the letterhead.

DCA JAC

David C. Adams John A. Carrigan
Environmental Engineer Section Chief

Solid Waste Management Solid Waste Management
JAC/DCA/dca

Cc:

Lowell Board of Health
FSingleton@ci.lowell.ma.us

Robert J. Bukowski, P.E.

AMEC Environment & Infrastructure, Inc.
2 Robbins Road

Westford, Massachusetts 01886

wslfPCUsolarfacility30405apv 05/20/13
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Project | dentification

Facility: Westford Street Landfill
Address: 1020 Westford Street
Lowell, Massachusetts 01851

Site Owner:  City of Lowell

Address: 375 Merrimack Street,”? Floor, Room 43
Lowell, Massachusetts 01852
Contact: Bernard F. Lynch, City Manager

PV Operator: Lowell Solar Landfill LLC
Address: 111 Speen Street
Framingham, Massachusetts 01701

Facility Number: 39434
Regulated Object Number: 330323
Permit Number: none

Locatiorf:  Latitude/Longitude 7R1'15” West Longitude 437’ 35" North Latitude

MSPCS: 211,963 mE 930,656 mN Mainland Zone N3D8
UTM: 306,952 mE 4,722,013 mN Zone 19

Size of property: 42 acres

MEPA: Project does not trigger MEPA review thrddso

Secretaries Decision: December 10, 2012

Current Application: Post-Closure Use - Major BWPE8N
Transmittal Number: X254169
Date: January 17, 2013
Received: January 18, 2013

Engineer of Record: AMEC Environment & Infrastruetuinc.
2 Robbins Road
Westford, Massachusetts 01886
Robert J. Bukowski, P.E.

Array Capacity: 1.5048 MW DT

* For reference only. As provided in application.
® Does not include portions of the landfill currgniwned by others.
® Under Standard Test Conditions (STC).

wslfPCUsolarfacility30405apv 05/20/13
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plan:

plan:

report:

plan:

Major modification for

Landfill Gas Management System
At the Westford Street Sanitary Landfill

City of Lowell

Middlesex County, Massachusetts

Transmittal Number: 95033
approved: December 21, 1994

Lowell Landfill

Closure Plan

Lowell, Massachusetts
February, 1995

Transmittal Number: 51023
approved: March 31, 1995

Construction Quality Assurance
Report

Westford Street Landfill Closure
Lowell, Massachusetts

October 1996

Transmittal Number: none

As Built Grading and Closure of
Westford Street Landfill in
Lowell, Mass.

Sept. 21, 1996

Transmittal Number: none

wslfPCUsolarfacility30405apv
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Documents Part of this Application

report:
Massachusetts Department of Environmental Protecti
BWP SW 36 Major Post-Closure Use Application for
1.502 MW Solar Photovoltaic Installation
Westford Street Landfill
City of Lowell, Massachusetts
January 17, 2013

plan:
City of Lowell
Westford Street Landfill Solar Development
Lowell, MA
January, 2013

letter:
AMEC Environment & Infrastructure, Inc. to MassDEP
February 8, 2013
Re: Response to Notice of Technical Deficiency

plan:
Westford Street Landfill
Solar Development
Lowell, MA
January 2013
Revision: 1/17/2013
Revision: 2/8/2013

report:
Massachusetts Department of Environmental Pratecti
Supplemental Submittal for Post-Closure Use Permit
Application for 1.502 MW Solar Photovoltaic
Installation
Westford Street Landfill
City of Lowell, Massachusetts
May 10, 2013

plan:

City of Lowell
Westford Street Landfill Solar Development

wslfPCUsolarfacility30405apv
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Lowell, MA

January, 2013

Revised — May, 2013
Discussion

Site Background:

The City of Lowell Westford Street Sanitary Lanbfthe “landfill”) is a former municipal solid
waste landfill situated between Westford Street &tadiman Street in the Princeton
Village/Drum Hill area of the City of Lowell. Clesl to waste circa 1996, the landfill was used
for the disposal of ash from the City of Lowell nitipal waste incinerator; municipal wastes
(MSW) consisting of residential, commercial andustlial waste; and oxide box waste
including from remediation of the abutting Glenvi®and & Gravel site in Chelmsford,
Massachusetts.

The landfill site is currently used for a varietiypmst closure activities. Originally established
by the Brady family (Glenview Sand & Gravel), dugiits history the site has been subdivided
into several separate properties, including thaet2 parcel currently owned by the City of
Lowell and the subject of this application. Otpertions of the original landfill site, not
currently owned by the City and not subject to #ipgplication, include properties currently used
as an automobile dealership (Lowell Ford) and esgidl apartments (Oak Residences
Apartments, formally Princeton Properties). Theg/©f Lowell currently uses the portion of the
site for a salt shed and a DPW materials storagiitya Combustible gas (LFG) generated by
the landfill is currently converted to electricalezgy for distribution on the regional grid at an
internal combustion engine powered generator locagdween the landfill and Stedman Street.

With the exception of the access driveway (aka Mg@r Street), the portion of the landfill
currently owned by the City was capped with a téximembrane cap (an “FML”) and has an
active landfill gas extraction and collection systeWithin the portion of the access driveway
known as McGregor Street, the roadway pavemeneseas the landfill cap. Within other areas
of the original landfill site, driveways/parkingtéoand buildings serve as the landfill cap.

Constructed circa 2000, the flexible membrane cap designed to consist of a 40 mil HBPE
membrane overlain by 30 inches of soil consistihfpottom to top) 12 inches of drainage sand,
and 18 inches of vegetative support soil (congistinl2 inches of water retaining mineral soil
and 6 inches of loam/topsoil). While the landfdlp was generally constructed pursuant to the
approved plans, “as-built” information demonstrgtthat the soil layers meet or exceed design
specifications for depth is not available. Pipfagthe gas extraction and collection system is
embedded within the drainage layer of the cap.

" High Density Poly-ethylene

wslfPCUsolarfacility30405apv 05/20/13
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Storm water from the landfill is directed to twg (h-site ponds. One, the smaller, the “south
pond”, is located at the southerly end of the @#est of the salt shed). The second, the “north
pond”, is located at the northerly end of the aajacent to the junction of Westford Street and
Wood Street. Storm water flows to the “north pord detention basins located adjacent to
Westford Street north of the landfill. Strom watlews directly to the “south pond” without
detention to control the rate of flow. From thengs, storm water infiltrates to ground water.

Proposed Solar Facility:

The City is proposing to install a 1.5 MW photowadt (solar) electric power generating facility
on the landfill. The City has entered into a 2@njease with Lowell Solar Landfill LLC for
installation and operation of the facility.

The system is to consist of approximately 5,01@rsphnels (modules) arranged in 15 groups
(originally proposed as 6,132 solar panels in 2fugs) connected to three (3) inverters. The
solar panels will be distributed on portions of #ite with a ground surface gradient of under
9%. The inverters, with associated transformeilé be located adjacent to the solar panel
groups within the landfill (i.e. above the land§ilcap). The facility will connect to the regional
grid at Stedman Street (adjacent to the existing.

Two (2) groups of solar panels will be located adjd to the City of Lowell’s salt shed and will
displace current DPW activities in that area, idahg the removal/relocation of material storage
bunkers. As provided in the plans the removahefliunkers is to be performed by “others” and
is not part of the facility installation. The pkimcluded with this application do not include
provisions for relocation or replacement of thekmrs. The City has not submitted plans for
relocation of the DPW activities.

The area for each group of panels will be prepaseplacement of dense graded crushed stone
MassDOT specification M2.01.7) over the existingate. Where fill is not required to
maintain a maximum ground surface gradient of flkas 9%, the crushed stone will be a
minimum of 6 inches in depth. Where fill is reqdrto maintain a maximum of less than 9%
slope at the surface, the crushed stone may beased to up to 12 inches in depth. Where
greater than 12 inches of fill is required, a lagktgravel borrow” (per MassDOT specification
M1.03.3) will be placed under the crushed stomealllareas the existing layer of vegetative
support soil will be left in place.

In areas of fill greater than 12 inches in deptl, fill beyond the limits of solar panels will be
covered by a new layer of vegetative support $oélrQ) and grassed. As specified in the plan
details this new loam is proposed to be 6 inchie&.th The specified thickness does not conform
to standards as established at 310 CMR 19.112(8) (e approved landfill closure design. As
originally approved the vegetative support portbthe landfill cap consists of two (2) layers
totaling 18 inches in thickness — a 6 inch layeloain, overlying a 12 inch layer of water

wslfPCUsolarfacility30405apv 05/20/13
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retaining mineral soil (incorrectly specified agsdmary fill” in the plan details). As specifieg/b
this application the fill soil does not meet th@aqved specification for the mineral soil layer.

The panels will be supported on ballasted metgbtpdaced on the ground surface. Trays will
be secured to the ground from slippage by 12 iooly balvanized steel spikes driven into the
crushed stone.

Except where necessary to cross roadways, etctriedd conduits will be located above ground.
Where underground conduits are necessary, the tomidllbe located within the existing sand
drainage layer of the cap. No penetrations ofltheble membrane layer of the cap (the
“FML") will be made.

The design was analyzed for both slope and slistiability® A minimum Factor of Safety of 1.5
was selected by the engineer for the design. dledt Factor of Safety (at array groups 5, 14
and15) calculated for the design was determindxbtd.5 for stability against sliding with the
wind from the north.

The installation of the solar panels will resul@ismall increase in the flow of storm water to the
ponds. The additional flow is anticipated to réguless than two tenths (0.2) of a foot increase
in water depth in the ponds. Therefore, the impéathe change is not deemed to be significant.

The application includes a “Custom Soil Resourcpdr® for the site by United States
Department of Agriculture Natural Resources Corestzm Service (NRCS). The report
misidentifies soil types present at the site. fdport identifies areas at the southern end of the
site as “Deerfield loamy sand” (256B), “Hinckleyaloy sand” (253D), and “pits, gravel” (600).
The areas depicted consist of principally (256B @0d) or significantly (253B) of capped
municipal solid waste landfill (652). Thereforketsoil types identified by the report may not be
representative of the storm water run-off poterdfahese portions of the site. The report also
identifies an area on the westerly side of the agl8Jrban land” (602). A significant portion of
this area (occupied by Lowell Ford and McGregoe&tiris also capped municipal solid waste
landfill. However, the type of cap on this portiofithe landfill has drainage characteristics
comparable to “Urban land”.

8 Stability calculations were based on static logdianditions. The design was not analyzed fomsieisonditions.
Stability of the solar facility is dependent onddimited by, the stability of the underlying laiiti€ap. Pursuant to
design standards applicable at the time of constrycthe landfill cap was not designed for seistoading
conditions.
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