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55 Walkers Brook Drive, Suite 100, Reading, MA 01867 

Tel: 978.532.1900 

 

March 30, 2022 
 
Mr. William Scanlan 
Acting Town Planner 
Town of Dudley 
71 West Main Street 
Dudley, MA 01571 
 
Re: Site Plan Review Application 
 Dudley Landfill Solar PV Project 
 7 Indian Road, Dudley, MA 01571 
 
Dear Mr. Scanlan: 
 
Weston and Sampson Engineers, Inc. (Weston & Sampson) is submitting this Major Site Plan Review application, 
to be filed with the Town of Dudley Planning Board, for the above-mentioned project on behalf of Dudley Landfill 
Solar LLC (the Applicant).  

The Applicant proposes to develop an approximately 1,830 kW DC ground-mounted solar photovoltaic and 1,250 
KW AC battery energy storage system project at the Town of Dudley Landfill located at 7 Indian Road. The project 
will consist of solar panel support racks connected to a ballast block racking system within the landfill.  The solar 
array will be surrounded by a 7-ft tall chain link fence.  The electricity generated by the PV modules will be exported 
to the electric grid in accordance with the utility’s interconnection standards and regulations.   

This Site Plan Application includes the following appendices: 
 

•  Appendix A – Project Narrative and Summary of Applicability to Town of Dudley Bylaws 

•  Appendix B – Site Plan Review Application and Checklist (Form N) 

•  Appendix C – Project Plans – Issued for Permitting 

•  Appendix D – Lease Agreement  

•  Appendix E – Operation and Maintenance Plan 

•  Appendix F – Interconnection Agreement  

•  Appendix G – Stormwater Management Plan 

•  Application Fees 
o $275 Major Site Plan Application Fee - Payable to Town of Dudley 
o $1,500 Technical Review Fee – Payable to Town of Dudley 

 
A total of 13 copies of this Site Plan Review Application and associated appendices have been included with this 
submittal in accordance with the Zoning Bylaws Section 3.12 and Section 5.04.  An electronic copy of this 
application was sent via email to planner1@dudleyma.gov.  

If you have any further questions or require any additional information, please feel free to contact me by email at 
bukowski.rob@wseinc.com. 
 
Sincerely, 
WESTON & SAMPSON ENGINEERS, INC. 
 
 
 
 
Robert J. Bukowski, PE 
Project Manager 
 
cc:  
Steve McDonough, Ameresco, Inc. 
Jeff Walsh, Graves Engineering 
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Introduction 

Dudley Landfill Solar LLC (the Applicant) proposes the construction of an 1,830 kW direct current (DC) ground 
mounted solar photovoltaic (PV) array, and 1,250 KW AC Battery Energy Storage System (BESS) 
encompassing approximately 10 acres of the approximately 24.5 acre property (the project). The project site 
is situated off Indian Road within the Town Refuse Disposal (TRD) District; the property was rezoned during a 
Town Meeting on October 25, 2021, from Light Industrial District (LI 43) and Residential District (RES 30) to 
the TRD District.  

This application is hereby submitted to the Planning Board in accordance with Section 3.12 of the Town of 
Dudley Zoning Bylaws, adopted April 9, 1969, including revisions through October 19, 2020, last updated April 
2021 (the “Zoning Bylaws”) for Site Plan approval. Planning Board Site Plan Review Application and Checklist 
Forms are included in Appendix B. 

The project is designed for use for a minimum of 20 years and has an estimated useful life of 30+ years. At 
the conclusion of operation of the project, the system owner and/or operator will be responsible for 
decommissioning and removal of the equipment from the property.  

Proposed Project 

The proposed solar PV array and associated improvements are located on four parcels east of Indian Road in 
Dudley, Massachusetts. Parcel one (Map 122 Lot 27) is the northern parcel which comprises 9.50 acres, and 
includes much of the Town of Dudley’s closed municipal landfill as well as forested wetland area. Parcel two 
(Map 122 Lot 28) is the southwest parcel which comprises approximately 4 acres, and consists of a portion of 
the Town of Dudley’s closed municipal landfill. Parcel three (Map 235 Lot 80) is the southeast parcel which 
comprises approximately 11 acres and consists of a small portion of the Town of Dudley’s closed municipal 
landfill as well as much of Niger Road Pond and surrounding wetlands. The fourth parcel (Map 122 Lot 26) is 
the northwest parcel which includes the Town of Dudley’s transfer station and is approximately 9.8 acres. 

The landfill cap is comprised of two mounds with a valley at the center that slopes towards an existing 
stormwater detention basin at the southeastern side of the cap. Indian Road is an existing public road that 
runs southeast towards the northwestern corner of the landfill property.  

As currently designed, the system has a DC capacity of 1,830 kW and is comprised of solar panel support 
racks connected to a ballast block racking system within the landfill limits of waste. The solar array will be 
surrounded by 7ft tall chain link fence. Access through the fence will be provided by the gate between the 
transfer station and the landfill. The electricity generated by the solar PV modules will be exported to the electric 
grid in accordance with the local utility’s interconnection standards and regulations. 

The name of the Project Applicant is: 

Dudley Landfill Solar LLC 
111 Speen Street, Suite 410 
Framingham, MA 01701 
Contact: Steve McDonough 
Phone: (508) 661-2200 
Email: smcdonough@ameresco.com 

 
The name and contact information of the Engineer authorized to represent the Project Applicant: 

Weston & Sampson Engineers, Inc. 
55 Walkers Brook Drive 
Reading, MA 01867 
Contact: Rob Bukowski, P.E. 
Phone: (978) 532-1900 
e-mail: bukowski.rob@wseinc.com 
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Compliance with Zoning Bylaw 

On behalf of the Applicant, Weston & Sampson has developed a set of Issued for Permitting project plans 
(Appendix C) that are intended to meet requirements set forth in the Zoning Bylaw for “Large Scale Solar 
Photovoltaic” installations.  

Provisions of the Zoning Bylaw relative to the project, followed by an analysis of the project’s compliance with 
the applicable provisions (in underlined font), are listed below. The outlined regulations represent an analysis 
primarily applicable to Section 3.12 of the Zoning Bylaw.  

SECTION 3.12 – Large Scale Solar Photovoltaic  

3.12.02 Applicability This bylaw applies to large-scale ground-mounted solar photovoltaic installations, as 
defined herein, proposed to be constructed after the effective date of this bylaw. This bylaw also pertains to 
physical modifications that materially alter the type, configuration, or size of these installations or related 
equipment as determined by the Building Inspector or their designee. 

In accordance with the Massachusetts Department of Energy Resources Model for siting of Large Ground-
Mounted Solar Photovoltaic Installations which discourages locations that result in significant loss of land, 
including farm and forest land, the use of Solar Overlay Districts are prohibited in Residential Districts (RES 
10, RES 15, RES 30, RES 43, and RES 87), Commercial Districts (BUS 15), Light Industrial (LI 43 and LI 87), 
Conservation Districts, and Floodplain District. Large Ground-Mounted Solar Photovoltaic Installations are 
allowed as of right in the Industrial Districts and IND 43 and IND 130 and the Town Refuse Disposal District. 

This bylaw is not intended to regulate systems of less than 250 kW or roof-mounted systems. It is not intended 
to regulate systems that are consumptive power systems where all power that is generated is utilized to power 
onsite operations. 

Based on the current zoning map for the Town of Dudley “Town of Dudley Massachusetts Official Zoning Map, 
dated November 1, 2019”, the existing landfill cap is zoned in three (3) different zoning districts including the 
Town Refuse Disposal (TRD) District, LI 43, and RES 30. The Town approved the rezoning of the landfill to be 
TRD District in its entirety at the annual Town Meeting on October 25, 2021.  

3.12.04 General Requirements for All Large-Scale Solar Power Generation Installations.  

The following requirements are common to all Large-Scale Ground-Mounted Solar Photovoltaic Installation 
(LGSPI).  
 

A. Compliance with Laws, Ordinances, and Regulations – The construction and operation of all LGSPI 
shall be consistent with all applicable local, state, and federal requirements, including, but not limited 
to all applicable safety, construction, electrical, and communications requirements. All buildings and 
fixtures forming part of a solar photovoltaic installation shall be constructed in accordance with the 
State Building Code.  

Acknowledged, the proposed project will comply with all applicable local, state, and federal requirements.  

B. Building Permit – No LGSPI shall be constructed, installed, or modified except pursuant to a building 
permit. The building permit application for an LGSPI must be accompanied by the required fee. 

Acknowledged, a Building Permit application will be submitted to the Town of Dudley prior to the start of 
construction. 

C. Site Plan Review - No LGSPI shall be constructed, installed, or modified except in conformity with a 
site plan approved by the Planning Board in accordance with the zoning bylaw of Dudley, 
Massachusetts. The Planning Board shall consider and apply the requirements set forth in this section 
of the bylaw, section 3.12.00, in reviewing and making a decision upon an application for site plan 
approval. Upon receipt of an application for site plan approval of an LGSPI, the Planning Board may 
engage at the applicant’s cost professional and technical consultants including legal counsel to assist 
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with its review of the application in accordance with the requirements of Section 53G of Chapter 44 of 
the Massachusetts General Laws. The Planning Board may direct the applicant to deposit funds with 
the Planning Board for such review at the time the application is accepted and to add additional funds 
as needed upon notice. Failure to comply with this section shall be grounds for denying the 
application. Upon one month after the 20-day appeal period of the Planning Board’s approval of the 
LGSPI application any excess amount in the account attributable to that project, including any interest 
accrued, shall be repaid to the applicant per their written request. 

Acknowledged, the project plans are included in Appendix C. Weston & Sampson, on behalf of the Applicant, 
has submitted a copy of this Application Package to the Town of Dudley’s Engineer, Graves Engineering, Inc. 
in Worcester, MA for a peer review. A $275 filing fee for a Major Site Plan Review, and a Professional Review 
Fee of $1,500 have been submitted with the original Site Plan Application to the Town of Dudley. The required 
Form “N” application and checklist are included with this site plan application in Appendix B. 

D. Site Control – The project proponent shall submit documentation of actual or prospective access and 
control of the project site sufficient to allow for construction and operation of the proposed solar 
photovoltaic installation. 

The project will be constructed and maintained under a lease agreement with the Town of Dudley. A copy of 
the Lease Agreement is included in Appendix D. 

E. Operations and Maintenance Plan – The project proponents shall submit a plan for the operation and 
maintenance of the LGSPI which shall include measures for maintaining safe access to the installation, 
storm water controls, and general procedures for operational maintenance of the installation. 

Operation and maintenance procedures, as outlined above, are included in the Operations and Maintenance 
Plan titled “Solar PV Operation and Maintenance”, included in Appendix E.  

F. Utility Notification – No LGSPI shall be constructed until evidence has been given to the Planning 
Board that the utility company that operates the electrical grid where the installation is to be located 
has been informed of the solar photovoltaic installation owner or operator’s intent to install an 
interconnected customer-owned generator. Off-grid systems shall be exempt from this requirement. 

An Interconnection Services Agreement is included in Appendix F of this application. 

G. Design Standards  
1) Setbacks and Screening – Front, side, and rear yards for LGSPI shall be as follows regardless 

of the zone:  
a) Front yard: The front yard depth shall be at least 100 feet.  
b) Side yard: Each side yard shall have a depth of at least 50 feet.  
c) Rear yard: The rear yard depth shall be at least 50 feet.  
d) Every abutting property shall be visually screened from the LGSPI through any one 

or a combination of the following: location, distance, plantings, existing vegetation, 
and/or fencing (the fencing may not exceed six (6) feet in height).  

Site features, existing and proposed, as outlined above are included on the Plans titled “Dudley Landfill Solar 
PV & Battery Storage, 7 Indian Road, Dudley, Massachusetts” dated March 30, 2022, submitted with this 
application as Appendix C.  

The applicant is requesting a waiver for the front yard setback of 100 feet; the parcels sit behind the Town of 
Dudley’s transfer station off of the existing frontage for Indian Road, a 50-ft side yard setback was used for 
this parcel boundary.  

A second waiver is being requested for the northeast side yard setback from 50 feet to 20 feet (see Appendix 
C Site Plan Drawing C101). 

Finally, a third waiver is being requested for the fence height from 6 feet to 7 feet as a 7-ft high fence is required 
in order to comply with the requirements of the NFPA 70, National Electric Code (NEC) for electrical enclosures. 



 

 

 

 

 

APPENDIX A - PROJECT NARRATIVEDudley Landfill Solar LLC  

Page 4 of 9 
westonandsampson.com 

2) Appurtenant Structures – All appurtenant structures to a LGSPI shall be subject to the same 
regulations that pertain to primary structures as set forth in the zoning bylaw.  

Appurtenant structures are located as shown on the plans. 

3) Landscaping – The project proponent shall submit a landscape plan detailing all proposed 
changes to the landscape of the site, including temporary or permanent roads or driveways, 
grading, vegetation clearing, planting, screening vegetation, and/or fences/walls, and 
lighting.  

There are no proposed changes to vegetation at the site.  A temporary construction entrance and gravel 
access drives will be installed within the limits of work. Details for these features are included in the project 
plans in Appendix C. 

4) Land Clearing and Grading, Soil Erosion, and Habitat Impacts – Clearing of natural vegetation 
shall be limited to what is necessary for the construction, operation, and maintenance of the 
LGSPI or otherwise prescribed by applicable laws, regulations, and bylaws. Land clearing 
and grading plans shall avoid practices that cause erosion and shall minimize habitat 
disruption. 

Clearing of natural vegetation will be limited strictly to what is necessary for construction, operation, and 
maintenance of the LGSPI. There is no major grading proposed as part of this project, only localized grading 
to level off ballast foundation blocks and installation of subsurface drains to support drainage of the subsurface 
for the existing landfill cap.  

During construction, temporary erosion and sedimentation (E&S) controls will be installed at the perimeter of 
the site to protect downgradient receptors. A Stormwater Pollution Prevention Plan (SWPPP) will be prepared 
in accordance with the Environmental Protection Agency’s (EPA’s) Construction General Permit (CGP). This 
CGP also requires inspections to confirm E&S controls are installed in accordance with the plans and that 
there are no off-site discharges of sediment. E&S controls are shown on the project plans included in Appendix 
C.  

5) Lighting – Lighting of the LGSPI, including appurtenant structures, shall be consistent with 
local, state, and federal law, and otherwise shall be limited to that required for safety and 
operational purposes. It shall be designed to minimize glare on abutting properties and be 
directed downward with full cut-off fixtures to reduce light pollution.  

There is no proposed lighting for the project. 

6) Signage – Signs on LGSPI shall comply with all applicable legal requirements, including the 
zoning bylaw. One sign consistent with the zoning bylaw shall be required to identify the 
owner and provide a 24-hour emergency contact phone number. Solar photovoltaic 
installations shall not be used for displaying any advertising except for reasonable 
identification of the manufacturer or operator of the solar photovoltaic installation. 

Required signage will be posted on the perimeter fence. Refer to detail sheet C502 in the drawings 
included in Appendix C. 

7) Utility Connections – Reasonable efforts, as determined by the Planning Board or their 
designee, shall be made to place all utility connections from the solar photovoltaic installation 
underground, depending on appropriate soil conditions, shape, and topography of the site 
and any requirements of the utility provider. Electrical transformers for utility interconnections 
may be above ground if required by the utility provider. 

The project is located on a closed landfill cap. To protect the integrity of the cap, electric lines for the solar 
array on the cap will be run above ground in cable trays or conduit runs to the equipment pad. From the 
equipment pad there will be approximately seven (7) new utility poles that will be used to reach the point 
of interconnection along Indian Road.   
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H. Monitoring and Maintenance  
1) Solar Photovoltaic Installation Conditions – The owner of operator of the LGSPI shall maintain 

the facility in good condition. Maintenance shall include, but not be limited to, painting, 
structural repairs, and integrity of security measures. Site access shall be maintained to level 
acceptable to the Fire Chief and local emergency medical services. The owner or operator 
shall be responsible for the cost of maintaining the solar photovoltaic installation and any 
access road(s) unless accepted by the town as a public way.  

Operation and maintenance procedures, as outlined above, are included in the Operations and Maintenance 
Plan titled “Solar PV Operation and Maintenance”, included in Appendix E.  

2) Emergency Services – Prior to issuance of a building permit, the LGSPI owner or operator 
shall provide a project summary, electrical schematic, and approved site plan to the town’s 
local safety officials, including the Police Chief, Fire Chief, and Building Inspector. Upon 
request the owner or operator shall cooperate with local safety officials in developing an 
emergency response plan, which may include ensuring that emergency personnel have 
immediate, 24-hour access to the facility. All means of shutting down the solar photovoltaic 
installation shall be clearly marked. The owner or operator shall identify a responsible person 
for public inquiries throughout the life of the installation and shall provide a mailing address 
and telephone number for such person(s).  

The Applicant will coordinate with the local Police Chief, Fire Chief, Building Inspector, and other local safety 
officials, as necessary, during and following construction to provide an overview of the system’s operation and 
emergency disconnect procedures. A 24-hour contact number will be posted to the perimeter fence. This 
number can be called for general information or emergencies related to the system. 

3) Modifications – All material modifications to a LGSPI made after issuance of the required 
building permit shall require approval by the Planning Board through Site Plan Review as 
noted earlier in this chapter. Modifications may be considered minor or major. 

Any material modifications to the project after issuance of the building permit will be submitted to the Planning 
Board for approval. 

I. Discontinuance and Removal  
1) Decommission – Any LGSPI, or any substantial part thereof, not used for a period of one 

continuous year or more as determined by the Building Inspector without written permission 
from the Planning Board, or that has reached the end of its useful life, shall be considered 
discontinued, and shall be removed. Upon written request from the Building Inspector 
addressed to the contact address provided and maintained by the owner or operator as 
required above, the owner or operator shall provide evidence to the Building Inspector 
demonstrating continued use of the LGSPI. Failure to provide such evidence within thirty days 
of such written request shall be conclusive evidence that the installation has been 
discontinued. Anyone intending to decommission and/or remove such an installation shall 
notify the Planning Board and Building Inspector by certified mail of the proposed date of 
discontinued operations and plans for removal.  
 
The owner or operator shall physically remove the installation no more than 150 days after 
the date of discontinued operations. Removal shall consist of:  

a. Physical removal of all parts of and appurtenances to the LGSPI, including structures, 
equipment, security barriers, and transmission lines from the site; and  

b. Disposal of all solid and hazardous waste in accordance with local, state, and federal 
waste disposal regulations; and  

c. Stabilization or re-vegetation of the site as necessary to minimize erosion. The 
Planning Board may allow the owner or operator to leave landscaping or designated 
below-grade foundations in order to minimize erosion and disruption to vegetation 
and/or habitat; and 
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d. Gravel or ground cover if removal is deemed by the Planning Board to make the area 
more consistent with the landscape. 

The Applicant will follow the decommissioning removal requirements as outlined in the Lease Agreement 
(Appendix D – see section 5 Removal of System at Expiration; System Survey). 

2) Financial Surety – Proponents seeking to construct and operate an LGSPI shall provide, prior 
to construction, a form of surety, either through escrow account, bond, or otherwise, to cover 
the cost of removal in the event the town must remove the LGSPI and remediate the 
landscape. The amount and form of such surety shall be determined by the Planning Board. 
Such surety will not be required for municipally- or state-owned facilities. The project 
proponent shall submit a fully inclusive estimate of the costs associated with removal, 
prepared by a qualified engineer licensed in Massachusetts. The proponent shall pay for 
review of this estimate by the Planning Board’s peer review designee. The amount of the 
estimate provided by the proponent shall include a mechanism for calculating increased 
removal costs due to inflation. 

Financial Surety for this project is outlined in the Lease Agreement between The Town of Dudley and 
Ameresco, Inc, included in Appendix D.  

5.04.0 SITE PLAN REVIEW 

5.04.05 Site Plan Design Standards - All site plan review applicants shall adhere to the following general 
principles when designing a site plan for land within the Town of Dudley. 

 
A. Preservation of Landscape: The landscape shall be preserved in its natural state, insofar as 

practicable by minimizing tree and soil removal, and any grade changes shall be in keeping with the 
general appearance of the neighboring developed areas. Where tree coverage does not exist or has 
been removed, new planting may be required. Finished site contours shall depart only minimally from 
the character of the natural site and the surrounding properties. 

Landscaping and grading changes will be minimal. 

B. Relation of Building to Environment: Proposed development shall be related harmoniously to the 
terrain and to use, scale and siting of existing buildings in the vicinity that have functional or visual 
relationship to the proposed buildings. All buildings and other structures shall be sited to minimize 
disruption of the topography. Strict attention shall be given to proper functional, visual and spatial 
relationship of all structures, landscaped elements and paved areas. 

There are no buildings proposed as part of this project. Panel layout is designed to following the existing 
topography of the site. 

C. Open Space: All open space (landscaped and usable) shall be so designed as to add to the visual 
amenities of the vicinity by maximizing its visibility to persons passing the site or overlooking it from 
nearby properties. 

The project is at the closed municipal landfill, no landscaped open space is included as part of this project. 

D. Surface Water Drainage: Special attention shall be given to proper site surface drainage so that 
removal of surface waters will not adversely affect neighboring properties of the public storm drainage 
system, nor obstruct the flow of vehicular or pedestrian traffic and will not create puddles in paved 
areas. All surface water drained from roofs, streets, parking lots and other site features shall be 
disposed of in a safe and efficient manner, which shall not create problems of water runoff or erosion 
on the site in question, or on other sites. 

Insofar as possible, natural drainage courses, swales properly stabilized with plant material or paving 
when necessary, and drainage impounding areas, shall be utilized to dispose of water on the site 
through natural percolation, to a degree equivalent to that prior to development. Also, appropriate 
control measures shall be employed which include maximum slope requirements, and slope 
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stabilization measures including seeding of exposed areas to replace vegetative cover. 

There is an existing stormwater detention basin with a level spreader outlet structure located at the southeast 
side of the landfill cap. This detention basin is used to capture a majority on the landfill’s stormwater runoff.  A 
Stormwater Management Plan is included in Appendix G. 

E. Ground Water Recharge and Quality Preservation: Ground Water Recharge shall be maximized and 
ground water quality shall be protected. Various techniques may be required to maximize recharge, 
such as perforated drainpipes, pervious pavement, reduction of paved areas, reduction of building 
area, or reduction of building coverage, etc.; or to improve quality, such as installing grease traps or 
gas/oil separators. Where ground water elevation is close to the surface, extra site grading precautions 
may be required to maintain the protective function of the over burden. 

Not Applicable. Ground water recharge is not applicable at closed landfill sites. 

F. Utilities: The placement of electric, telephone, or other utility lines and equipment, such as water or 
sewer shall be underground; and so located as to provide no adverse impact on the ground water 
levels, and to be coordinated with other utilities. The proposed method of sanitary sewage disposal 
and solid waste disposal from all buildings shall be indicated precisely on the plans. 

Electrical utilities will be installed via overhead wires on seven (7) proposed poles. No other utilities are included 
in this project. 

G. Advertising: All signs and outdoor advertising features shall be reviewed as an integral element in the 
design and planning of all development on the site. As a minimum, all signs and advertising devices 
shall be in conformance with Section 4.03.00 SIGN STANDARDS. 

Required signage will be posted on the perimeter fence. Refer to the detail sheet in the drawings included in 
Appendix C. This signage will not be for advertisement. 

H. Landscaping Within the Setbacks: Site plan applicants are required to landscape the setbacks as part 
of the site plan approval process. Site plan applicants are expected to maintain the landscaping 
approved for the site and replace any landscaping that has not fully established itself within two (2) 
growing seasons, after which all failed landscaping shall be replaced. Front yard setback landscaping 
shall consist of street trees and low-level plantings. Landscaping within twenty (20) feet of a driveway 
shall consist solely of low-level plantings such that vehicular and pedestrian sight lines are not 
restricted. 

There is no proposed landscaping associated with this project, installation of vegetative buffers would 
compromise the integrity of the existing landfill cap.  

I. Circulation: With respect to vehicular and pedestrian circulation, including entrances, ramps, 
walkways, drives and parking, special attention shall be given to location and number of access points 
to the public streets (especially in relation to existing traffic controls), width of interior drives, and 
access points, general interior circulation, separation of pedestrian and vehicular traffic, access to 
community facilities and arrangement of parking areas that are safe and convenient and, insofar as 
practicable, do not detract from the use and enjoyment of proposed buildings and structures and the 
neighboring properties. Insofar as practicable, parking should be located on the side or the rear of 
buildings. 

To minimize turning movements onto adjacent public ways, developers are encouraged to provide 
internal circulation systems (service roads) that connect to adjacent development (parking area to 
parking area). Site plans that propose service roads and/or connection of parking areas shall show 
on the plan how the connection of parking areas will be achieved. 

All parking and loading areas shall be striped and marked on the ground as a condition of site plan 
approval. All off-street parking and loading spaces shall be provided with safe and convenient access 
and shall not be located within a public right-of-way or within required setbacks. Access locations 
shall be designed to encourage unimpeded traffic flow with controlled turning movements and 
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minimum hazards to vehicular and pedestrian traffic. Parking and loading shall be in conformance 
with Section 4.01.00 PARKING STANDARDS and Section 4.02.00 LOADING STANDARDS. 

Not applicable. The Site will have an access drive used occasionally for maintenance purposes. This is the 
only area of the Site which will have traffic. The Site is not open to the public. 

J. Shared Parking: The Planning Board may allow a reduction of the required number of spaces by up 
to twenty-five percent (25%) if it can be demonstrated that two (2) or more uses within a single 
development can share parking areas due to different hours of normal activity. When two (2) or more 
adjacent property owners agree in writing to share parking, the required number of parking spaces 
may be reduced by as much as twenty-five percent (25%) for each business. 

Not applicable. No parking spaces will be present on the Site. The Site is not open to the public. 

K. Parking Area Landscaping: Site plans involving more than thirty (30) parking spaces shall provide 
interior landscaping covering not less than five percent (5%) of the total area of the parking area. In 
total, there shall be provided one (1) shade tree placed within the parking lot for every ten (10) spaces 
and complemented by shrubs and other planting material. Such trees shall be at least two (2) inches 
in trunk diameter at the time of planting, and shall be located in planting beds at least six feet (6’) in 
width or diameter. Snow removal activities should be considered when planning for parking area 
landscaping. In case it can be shown to the Planning Board that the planting of trees is impractical, 
the Planning Board may authorize plantings and shrubbery instead of trees. 

Not applicable. No parking spaces will be present on the Site. The Site is not open to the public. 

L. Interior Walkways and Pedestrian Paths: Site plans involving more than thirty (30) parking spaces shall 
provide walkways and pedestrian paths that safely connect the parking areas to the principal uses 
they will serve. Such walkways shall be constructed with brick, decorative pavers, or other materials, 
and may be bordered with fencing or shrubbery to clearly separate pedestrians from automobile 
traffic. Facilities and access routes for deliveries, service and maintenance shall be separated, where 
practical, from public access routes and parking areas. Car stops shall be provided to prevent parked 
cars from damaging trees, shrubs and curbing, and shall not disrupt pedestrian walkways. 

Not applicable. The Site is not open to the public and does not have pedestrian traffic. 

M. Stormwater Management (Grading and Drainage): All site plan applicants must submit drainage 
calculations to show compliance with DEP (Department of Environmental Protection) Stormwater 
Guidelines. 

A stormwater analysis has been performed, and a stormwater management report is included in Appendix G. 
There is no increase in the peak discharge flow rate for post-development conditions of the project. 

N. Outdoor Lighting: All exterior lights shall be designed and installed in such a manner as to prevent 
objectionable light at (and glare across) the property lines. Externally lit signs, display, building and 
aesthetic lighting must be lit from the top and shine downward. Each outdoor luminaire shall be a full 
cutoff luminaire, and the use of decorative luminaires with full cutoff optics is desired. A full cutoff 
luminaire is an outdoor light fixture shielded in such a manner that all light emitted by the fixture, either 
directly from the lamp or indirectly from the fixture is projected below the horizontal plane. 
Developments shall eliminate glare onto adjacent properties through the use of lighting shields, 
earthen berms, or retention of existing natural vegetation. All outdoor lighting fixtures, including display 
lighting, shall be turned off within one hour after close-of-business, unless needed for safety or 
security, in which case the lighting shall be reduced to the minimum level necessary. 

There is no outdoor lighting included in this project. 
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O. Other Site Features: Exposed storage areas, exposed machinery installations, service areas, truck 
loading areas, utility buildings and structures, and similar accessory areas and structures shall be 
designed with such setbacks, screen plantings, or other screening methods to prevent there being a 
hazard or being incongruous with the existing or contemplated environment and the surrounding 
properties. With respect to personal safety, all open and enclosed spaces shall be designed to 
facilitate building evacuation and to maximize accessibility by fire, police and other emergency 
personnel and equipment. 

Site support features for this project include a perimeter fence and equipment pad with a transformer and 
BESS. The perimeter fence will be installed at the toe of the existing landfill slope. The equipment pad area will 
be installed to the north of the landfill outside the approximate limits of waste. The concrete equipment pad 
will be approximately 29 feet x 38 feet as shown on the Project Plans in Appendix C.  



 

 

 

 

 

 

 

 

 

Appendix B – Site Plan Review Application Form and 

Checklist 

 







TOWN OF DUDLEY, MASSACHUSETTS 

O F F I C E   o f   t h e   P L A N N I N G   B O A R D 
71 West Main Street 

Dudley, MA  01571 
Phone: 508-949-8014, planner1@dudleyma.gov 

 

*The Planning Board or its agent will stamp the application and the copy “received” and issue a receipt for the fee. The stamped 

copy of the application, this form and one copy of the plan will be returned to you for filing with the Town Clerk.  

Official Receipt by the Dudley Planning Board 
of Accurate Submission of a SITE PLAN 

 
Site Plan Name:   Deed Date:   

 
Location Address:  Book:   
 
Owner / Applicant's Name (if not Owner):   Page:   
 
Applicants Address:   Tax Map   Lot   
 
This document certifies that the Dudley Planning Board officially accepted the above mentioned Site Plan for review and 
consideration. It does not constitute approval of the Site Plan nor can it be inferred that approval will occur. 
 

Date of meeting at which the Planning Board accepted the Plan submission:   

 
Submission Checklist: 
  1) Properly Executed Form N is attached to the Site Plan. 
   2) Submission Fee of $_________ made payable to the Town of Dudley. 
  3) One original Site Plan and twelve (12) copies thereof showing: 

  a) The names, addresses and telephone numbers of the owner, applicant and person(s) or firm(s) preparing 

the plan. 
  b) The project name, property address, assessor map & lot number, date, north arrow, names of abutters, 

and scale. 
  c) Vicinity sketch. 
  d) Natural features. 
  e) Existing and proposed contours at intervals of two (2) feet with spot elevations provided when needed. 
  f) Surveyed property lines including angles and bearings, distances, monument locations, and size of 

entire parcel. 
  g) Lines of existing abutting streets and driveway locations within 200 feet of site. 
  h) Location, elevation and layout of existing and proposed storm drainage systems.  
  i) Shape, size, height, location, and use of all existing and proposed structures.  
  j) Location of all existing and proposed easements, rights-of-way and other encumbrances.  
  k) All floodplain information.  
  l) Location, flow and timing patterns of existing and proposed traffic. 
  m) Location, width, curbing and paving of all existing and proposed streets, rights-of-way, easements, 

alleys, driveways, sidewalks, and other public ways. 
  n) Location, size and layout of all existing and proposed off-street parking.  
  o) Size and location of all existing and proposed public and private utilities.  
  p) Location, type and size of all existing and proposed landscaping, screening and open space areas.  
  q) Location and type of all existing and proposed on-site lighting. 
  r) Location, size and exterior design of all existing and proposed signs to be located on-site. 
  s) Type and location of all existing and proposed solid waste disposal facilities and accompanying 

screening. 
  t) Location of all existing and proposed on-site snow storage areas. 
  u) Project impacts and proposed mitigation. 
  v) Signature block consisting of five (5) signature lines for Planning Board approval. 
  w) Digital submission of all plans and documents on a thumb drive or via email 

 
Signature: Town of Dudley Planning Board: Signature: Town of Dudley Town Clerk 
 

    
Recipient Town Clerk 
 

    
Date Date 
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see V101 for survey notes
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Dudley Landfill Solar PV Development

7 Indian Road
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CONSTRUCTION NOTES:

1. THE CONTRACTOR SHALL CALL DIG SAFE AT 811 OR 1-888-DIG-SAFE AT LEAST 72 HOURS,
SATURDAYS, SUNDAYS, AND HOLIDAYS EXCLUDED, PRIOR TO EXCAVATING AT ANY
LOCATION. A COPY OF THE DIG SAFE PROJECT REFERENCE NUMBER(S) SHALL BE GIVEN
TO THE OWNER PRIOR TO EXCAVATION.

2. LOCATIONS OF EXISTING PIPES, CONDUITS, UTILITIES, FOUNDATIONS AND OTHER
UNDERGROUND OBJECTS ARE NOT WARRANTED TO BE CORRECT AND THE
CONTRACTOR SHALL HAVE NO CLAIM ON THAT ACCOUNT SHOULD THEY BE OTHER THAN
SHOWN.

3. STONE WALLS, FENCES, CURBS, ETC., SHALL BE REMOVED AND REPLACED AS
NECESSARY TO PERFORM THE WORK. UNLESS OTHERWISE INDICATED, ALL SUCH WORK
SHALL BE INCIDENTAL TO CONSTRUCTION OF THE PROJECT.

4. ALL AREAS DISTURBED BY THE CONTRACTOR BEYOND THE PROJECT AREA SHALL BE
RESTORED AT NO ADDITIONAL COST TO THE OWNER.

5. HORIZONTAL CONTROLS REFER TO MASSACHUSETTS STATE PLANE COORDINATE
SYSTEM (MAINLAND ZONE)  (1983 NORTH AMERICAN DATUM).

6. ELEVATIONS REFER TO THE 1988 NORTH AMERICAN VERTICAL DATUM (NAVD 88).
7. NOTHING SHOWN OR OMITTED FROM THE DOCUMENTS PROVIDED SHALL RELIEVE THE

CONTRACTOR FROM FULL COMPLIANCE WITH ALL APPLICABLE CODES, REGULATIONS,
BYLAWS, AND ORDINANCES.

FROST PROTECTION AND SNOW REMOVAL:

1. THE CONTRACTOR SHALL, AT ITS OWN EXPENSE, KEEP EARTHWORK OPERATIONS
CLEAR AND FREE OF ACCUMULATIONS OF SNOW AS REQUIRED TO CARRY OUT THE
WORK.

2. THE CONTRACTOR SHALL PROTECT THE SUBGRADE BENEATH NEW STRUCTURES AND
PIPES FROM FROST PENETRATION WHEN FREEZING TEMPERATURES ARE EXPECTED.

MATERIAL SPECIFICATIONS:

GEOSYNTHETICS:
1.  GENERAL:

INSTALLATION OF GEOTEXTILE FABRICS SHALL BE IN STRICT ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS AND SPECIFIC LAYOUT PLANS AND DETAILS
REVIEWED BY ENGINEER.

2.  WOVEN GEOTEXTILE:
THE WOVEN GEOTEXTILE SHALL BE MIRAFI HP 770 FABRIC, BY MIRAFI INC., OR
APPROVED EQUIVALENT. THE WOVEN GEOTEXTILE SHALL BE COMPOSED OF
POLYPROPYLENE STABILIZED WITH CARBON BLACK TO RESIST ULTRAVIOLET
DEGRADATION AND BE RESISTANT TO BIOLOGICAL AND CHEMICAL DEGRADATION DUE
TO ALL NATURALLY OCCURRING ORGANISMS OR REAGENTS NORMALLY
ENCOUNTERED IN NATURAL SOIL ENVIRONMENTS.

3.     NON-WOVEN GEOTEXTILE:
THE NON-WOVEN GEOTEXTILE SHALL BE MIRAFI 140N FABRIC, BY MIRAFI INC., OR
APPROVED EQUIVALENT. THE NON-WOVEN GEOTEXTILE SHALL BE COMPOSED OF
POLYPROPYLENE FIBERS AND SHALL BE INERT TO BIOLOGICAL DEGRADATION AND
RESISTANT TO NATURALLY ENCOUNTERED CHEMICALS, ALKALIS, AND ACIDS.

EARTHWORK MATERIALS:
1. MODIFIED ROCK FILL

MODIFIED ROCK FILL SHALL BE USED FOR THE CONSTRUCTION ENTRANCE/EXIT AS
SHOWN ON THE DRAWINGS, AND SHALL MEET THE REQUIREMENTS LISTED IN
MASSDOT SPECIFICATION SECTION M2.02.4.
U.S. STANDARD SIEVE PERCENT PASSING

8 INCH 95-100
4 INCH 0-25
2 1/2 INCH 0-5

2. GRAVEL BORROW
GRAVEL BORROW SHALL SATISFY THE REQUIREMENTS LISTED IN MASSDOT
SPECIFICATION SECTION M1.03.0, TYPE B.
U.S. STANDARD SIEVE PERCENT PASSING

1/2 INCH 50-85
NO. 4 40-75
NO. 50 8-28
NO. 200 0-10

DENSE GRADED CRUSHED STONE:
CRUSHED STONE SHALL SATISFY THE REQUIREMENTS LISTED IN MASSDOT 
SPECIFICATION SECTION M2.01.7.
U.S. STANDARD SIEVE PERCENT PASSING

2 INCH 100
1 1/2 INCH 70-100
3/4 INCH 50-85
NO. 4 30-55
NO. 50 8-24
NO. 200 3-10

BACKFILL MATERIALS:

1.  ORDINARY BORROW:
ORDINARY BORROW SHALL BE GRANULAR, WELL GRADED FRIABLE SOIL; FREE OF
DEBRIS, RUBBISH, ICE, SNOW, TREE STUMPS, ROOTS, CLAY AND ORGANIC MATTER;
WITH 30 PERCENT OR LESS PASSING THE NO. 200 SIEVE; NO STONE GREATER THAN
TWO-THIRD (2/3) LOOSE LIFT THICKNESS, OR SIX INCHES, WHICHEVER IS SMALLER.

BACKFILL PLACEMENT AND COMPACTION:

1. PRIOR TO BACKFILLING, THE CONTRACTOR SHALL COMPACT THE EXPOSED NATURAL
SUBGRADE TO THE DENSITIES AS SPECIFIED HEREIN.

2. AFTER APPROVAL OF SUBGRADE BY THE ENGINEER, THE CONTRACTOR SHALL BACKFILL
AREAS TO REQUIRED CONTOURS AND ELEVATIONS WITH SPECIFIED MATERIALS.

3. THE CONTRACTOR SHALL PLACE AND COMPACT MATERIALS IN CONTINUOUS
HORIZONTAL LAYERS UNTIL FIRM.  LIFT THICKNESS SHALL NOT EXCEED THE FOLLOWING
THICKNESS:

3.1. GRAVEL ACCESS ROADS - 6 INCHES
3.2. BALLAST BLOCKS, CONDUIT SUPPORTS, AND EQUIPMENT PADS - 6 INCHES.

4. IF THE MATERIAL REMOVED FROM THE EXCAVATION IS SUITABLE FOR BACKFILL WITH
THE EXCEPTION THAT IT CONTAINS STONES LARGER THAN PERMITTED, THE
CONTRACTOR HAS THE OPTION TO REMOVE THE OVERSIZED STONES AND USE THE
MATERIAL FOR BACKFILL OR TO PROVIDE REPLACEMENT BACKFILL AT NO ADDITIONAL
COST TO THE OWNER.

4. ALL MATERIAL AND BALLAST BLOCK PLACEMENT ON THE SURFACE OF THE LANDFILL
(BEYOND THE ACCESS ROAD) SHALL BE PERFORMED USING LOW GROUND PRESSURE
(<7 PSI) EQUIPMENT.

CLEARING NOTES (INTERCONNECTION AREA ONLY) :

1. INSTALL EROSION AND SEDIMENT CONTROLS PRIOR TO CLEARING.
2. CONTRACTOR SHALL LIMIT THE AREA OF LAND WHICH IS EXPOSED AND FREE FROM

VEGETATION DURING CONSTRUCTION. IN AREAS WHERE THE PERIOD OF EXPOSURE
WILL BE GREATER THIRTY (30) DAYS. MULCHING, EROSION CONTROL MATS, TEMPORARY
SEEDING, OR OTHER PROTECTIVE MEASURES SHALL BE PROVIDED WITHIN 2 WEEKS OF
INITIAL SOIL DISTURBANCE. THE CONTRACTOR SHALL TAKE ACCOUNT OF THE
CONDITIONS OF THE SOIL WHERE EROSION CONTROL SEEDING WILL TAKE PLACE TO
INSURE THAT MATERIALS USED FOR RE-VEGETATION ARE ADAPTIVE TO THE SEDIMENT
CONTROL

SOIL STABILIZATION NOTES:

1. THE MAXIMUM ALLOWABLE SLOPE IS 3:1. ALL 3:1 SLOPES SHALL BE STABILIZED WITH A
TEMPORARY EROSION CONTROL BLANKET (SEE SHEET C502).

2. ALL DISTURBED AREAS SHALL HAVE A MINIMUM OF 4-INCHES OF LOAM AND SEED AND
STABILIZED WITH GRASS COVER (SEE SHEET C502).

3. IF SUFFICIENT STABILIZATION CANNOT BE ACCOMPLISHED AFTER SEEDING, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ADDING THE NECESSARY SOIL
AMENDMENTS AND/OR LOAM UNTIL STABILIZATION IS ACHIEVED IN ACCORDANCE WITH
THE REQUIREMENTS OF THE PROJECT STORMWATER POLLUTION PREVENTION PLAN
(SWPPP).

TYPICAL SEQUENCE OF CONSTRUCTION:

PRIOR TO THE DEVELOPMENT OF THE SITE, EROSION AND SEDIMENTATION CONTROL
MEASURES SHALL BE INSTALLED AS SHOWN ON THE PLANS. SITE DEVELOPMENT
SCHEDULING SHALL TAKE INTO CONSIDERATION THE GROWING SEASON, SUCH THAT BULK
OF THE EARTHWORK IS NOT INITIATED DURING A PERIOD WHEN VEGETATIVE STABILIZATION
CANNOT BE ACHIEVED WITHIN 14 DAYS OF COMPLETING THE EARTHWORK IN A GIVEN AREA.
A TYPICAL SEQUENCE OF CONSTRUCTION IS:
1. PRIOR TO STARTING ANY WORK ON THE SITE, THE CONTRACTOR SHALL NOTIFY

APPROPRIATE AGENCIES AND SHALL INSTALL EROSION AND SEDIMENTATION CONTROL
MEASURES AS SHOWN ON THE PLANS. THE CONTRACTOR SHALL OBTAIN ALL PERMITS,
NOTIFY APPROPRIATE OFFICIALS OF CONSTRUCTION COMMENCEMENT, AND SUBMIT
CONSTRUCTION TIMETABLE.

2. ON-SITE CONSTRUCTION SHALL START WITH INSTALLATION OF ALL EROSION AND
SEDIMENTATION CONTROL MEASURES AS SHOWN ON SHEET C101.   THIS INCLUDES
COMPOST SOCKS, CONSTRUCTION ENTRANCE/EXIT, AND OTHER MEASURES NOTED ON
THE PLAN.  NO WORK SHALL TAKE PLACE UNTIL THE ENGINEER HAS INSPECTED AND
APPROVED INSTALLED MEASURES.  NO EROSION/SEDIMENTATION CONTROL DEVICE
SHALL PENETRATE THE EXISTING LANDFILL COVER MATERIALS WITHIN THE LIMITS OF
WASTE.

3. STOCKPILED TOPSOIL SHALL BE SEEDED AND MULCHED WHEN IT IS TO BE STORED
MORE THAN 30 DAYS FROM TIME OF STOCKPILING.  STOCKPILES SHALL NOT BE PLACED
WITHIN THE 100' WETLAND BUFFER ZONE.  SEE SHEET C502 FOR A TYPICAL TEMPORARY
STOCKPILE DETAIL.

4. CONSTRUCT GRAVEL ACCESS ROADS. INSTALL ADDITIONAL EROSION AND
SEDIMENTATION CONTROL MEASURES AS REQUIRED TO PREVENT EROSION OF GRAVEL
SURFACE.

5. PROCEED WITH SOLAR PHOTOVOLTAIC (PV) SYSTEM INSTALLATION/CONSTRUCTION
WORK.

6. REPAIR ALL DISTURBED AREAS, AND REAPPLY LOAM AND SEED WHERE NECESSARY.
7. EROSION AND SEDIMENTATION CONTROL MEASURES SHALL NOT BE REMOVED UNTIL

AFTER THE SITE IS STABILIZED IN ACCORDANCE WITH THE SWPPP AND FINAL
ACCEPTANCE IS GIVEN BY THE ENGINEER.

DUST CONTROL:

1. CONSTRUCTION ACTIVITIES SHALL BE SCHEDULED TO MINIMIZE AREAS OF DISTURBED
SOIL EXPOSED AT ONE TIME.

2. DUST SHALL BE CONTROLLED ON CONSTRUCTION ROUTES AND OTHER DISTURBED
AREAS SUBJECT TO SURFACE DUST MOVEMENT AND DUST BLOWING.

3. MAINTAIN DUST CONTROL MEASURES PROPERLY THROUGH DRY WEATHER PERIODS
UNTIL ALL DISTURBED AREAS HAVE BEEN PERMANENTLY STABILIZED.

4. DUST CONTROL METHODS SHALL INCLUDE VEGETATIVE COVER, MULCH (INCLUDING
GRAVEL MULCH), WATER SPRINKLING, STONE, AND/OR BARRIERS.

GENERAL MAINTENANCE PLAN (DURING CONSTRUCTION):

1. ALL EROSION AND SEDIMENTATION CONTROL PRACTICES SHALL BE INSPECTED AT
LEAST ONCE EVERY 7 CALENDAR DAYS, OR EVERY 14 CALENDAR DAYS AND WITHIN 24
HOURS OF THE END OF A STORM EVENT OF 0.25 INCHES OR GREATER, IN ACCORDANCE
WITH THE SWPPP.

2. ACCUMULATED SEDIMENT SHALL BE REMOVED FROM BEHIND SEDIMENT BARRIERS
WHEN ACCUMULATION HAS BEEN HALF THE DEPTH OF THE WATTLE, OR ADVERSELY
AFFECTED IT'S FUNCTION. SEDIMENT BARRIERS SHALL BE REPAIRED BY REMOVING SILT
AND SEDIMENTS AND THEN TAMPING LOOSE SOIL ALONG BASE, REPLACING DAMAGED
OR WEAKENED SAND BAGS, OR AS NECESSARY TO MAINTAIN A BARRIER.

3. ALL DISTURBED AREAS SHALL BE STABILIZED PER THESE SPECIFICATIONS TO MAINTAIN
VIGOROUS, DENSE VEGETATION. REPAIR ANY ERODED SLOPES, REAPPLY TOPSOIL,
RESEED AND STABILIZE REPAIR AREA AS REQUIRED FOR PERMANENT OR TEMPORARY
MEANS. REPAIR SOIL AREAS DAMAGED BY EROSION OR CONSTRUCTION EQUIPMENT.

4. IMMEDIATELY REPAIR ANY DAMAGE CAUSED BY CONSTRUCTION EQUIPMENT,
MAINTENANCE OR OTHER ACTIVITY TO ANY EROSION AND SEDIMENTATION CONTROL
MEASURE, OR BEST MANAGEMENT PRACTICE (BMP) OR DEVICE.

5. THE PRIME CONTRACTOR IS RESPONSIBLE FOR THE PERFORMANCE AND COMPLIANCE
OF ITS SUBCONTRACTOR'S ACTIVITIES RELATING TO THE SWPPP. THEY SHALL MAKE
FREQUENT INSPECTIONS OF THEIR WORK AND COORDINATE APPROPRIATE
INSTALLATION AND MAINTENANCE OF EROSION AND SEDIMENTATION CONTROL AND
WATER QUALITY DEVICES.

6. EMPLOY POLLUTION PREVENTION MEASURES TO CONTROL LITTER, CONSTRUCTION
CHEMICALS, SEDIMENT, AND CONSTRUCTION DEBRIS INCLUDING, BUT NOT LIMITED TO
THE FOLLOWING: SALVAGE AND REUSE OF MATERIALS, MINIMIZING PACKAGING WASTE,
RECYCLING, PROPER DISPOSAL AT FREQUENT INTERVALS IN ACCORDANCE WITH
PREVAILING LAWS, ONSITE INSTRUCTION REGARDING APPROPRIATE
SEPARATION/HANDLING/RECYCLING, PERIODIC DEBRIS REMOVAL AT DRAINAGE
STRUCTURES (GRATES AND SUMPS)/SEDIMENT TRAPS/ FOREBAY AND OTHER BMPS,
PROPER MAINTENANCE OF SEDIMENT/ EROSION CONTROL SYSTEMS, ROUTINE AND
EVENT RELATED INSPECTIONS OF DRAINAGE AND BMP SYSTEMS PER PERMIT
REQUIREMENTS, PROVIDE APPROPRIATE SANITARY FACILITIES FOR ONSITE
PERSONNEL, PICK UP TRASH AND DEBRIS FREQUENTLY AND USE WATER MIST, CALCIUM
CHLORIDE, OR OTHER LEGAL MEANS TO LIMIT THE SPREAD OF DUST AND SOIL
PARTICLES.

STORMWATER POLLUTION PREVENTION PLAN (SWPPP):

1. THE FOLLOWING NOTES ARE PROVIDED AS A SUMMARY REFERENCE FOR THE CONTRACTOR ONLY. THE
REQUIREMENTS IN THE FULL SWPPP FOR THE PROJECT SHALL BE FOLLOWED BY THE CONTRACTOR. IN
THE EVENT OF A CONFLICT BETWEEN THE DRAWINGS AND THE SWPPP, THE ENGINEER SHALL
DETERMINE THE CORRECT REQUIREMENTS.

2. ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE PERFORMED IN ACCORDANCE
WITH THE MASSACHUSETTS EROSION AND SEDIMENTATION CONTROL GUIDELINES.  THE CONTRACTOR
SHALL OWN AND MAINTAIN A COPY OF THE GUIDELINES ON-SITE DURING CONSTRUCTION.

3. NO EROSION AND SEDIMENTATION CONTROL DEVICE SHALL PENETRATE THE EXISTING LANDFILL
COVER MATERIALS WITHIN THE LIMITS OF WASTE.

4. ALL DISTURBED AREAS SHALL BE KEPT TO A MINIMUM. FINAL GRADING AND RESTORATION SHALL BE
ACCOMPLISHED AS SOON AS PRACTICAL.

5. EROSION AND SEDIMENTATION CONTROL STRUCTURES SHALL BE INSTALLED PRIOR TO SITE WORK.
6. ALL CONTROL STRUCTURES SHALL BE MAINTAINED THROUGHOUT CONSTRUCTION AND REMOVED

WHEN STABILIZATION HAS BEEN ATTAINED. IF THE PROPOSED CONTROL MEASURES ARE NOT
SATISFACTORY TO THE ENGINEER, ADDITIONAL CONTROL MEASURES SHALL BE TAKEN.

7. ALL RUNOFF FROM THE DISTURBED AREA SHALL BE CONTROLLED AND FILTERED. EROSION AND
SEDIMENTATION CONTROL MEASURES SHALL BE INSTALLED AS SHOWN ON THE DRAWINGS.

8. A NPDES CONSTRUCTION GENERAL PERMIT WILL BE REQUIRED FOR THE PROPOSED PROJECT.  THE
CONTRACTOR SHALL BE RESPONSIBLE FOR THE IMPLEMENTATION AND COMPLIANCE WITH THE
APPROVED NPDES NOTICE OF INTENT (NOI) AND SWPPP.

9. THE CONTRACTOR MUST OBTAIN COPIES OF THE PLANNING BOARD, WETLANDS, POST CLOSURE USE
PERMIT, AND STORMWATER PERMITS PRIOR TO THE START OF WORK.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPLEMENTATION OF EROSION AND SEDIMENTATION
CONTROL MEASURES. THIS RESPONSIBILITY INCLUDES THE ACQUISITION OF MATERIALS,
INSTALLATION, AND MAINTENANCE OF EROSION AND SEDIMENTATION STRUCTURES, THE
COMMUNICATION AND DETAILED EXPLANATION TO ALL PEOPLE INVOLVED IN THE SITE WORK OF THE
REQUIREMENTS AND OBJECTIVE OF THE EROSION AND SEDIMENTATION CONTROL MEASURES.

11. TWO (2) WEEKS PRIOR TO THE START OF WORK, THE CONTRACTOR SHALL PROVIDE THE NAME AND
PHONE NUMBER OF THE INDIVIDUAL RESPONSIBLE FOR IMPLEMENTATION OF THE EROSION &
SEDIMENTATION CONTROL PLAN.

12. THE ENGINEER SHALL BE NOTIFIED OF ANY PROPOSED ALTERATION TO THE EROSION AND
SEDIMENTATION CONTROL PLAN, PRIOR TO ALTERING, IN ORDER TO ENSURE THE FEASIBILITY OF THE
ADDITION, SUBTRACTION, OR CHANGE IN THE PLAN.

LANDFILL DRAINAGE PIPES:

PANEL PIPING SHALL BE 12-INCH CORRUGATED, PERFORATED PANEL-SHAPED HIGH DENSITY
POLYETHYLENE (HDPE) PIPE (ADS ADVANEDGE®, OR APPROVED EQUAL).

SHADE SEEDING MIX (WITHIN PV DEVELOPMENT AREAS):

ALL DISTURBED AREAS WITHIN THE PHOTOVOLTAIC DEVELOPMENT AREA SHALL BE
HYDROMULCHED IN ACCORDANCE WITH THE FOLLOWING CONSTRUCTION METHODS:
1. THE LIMING, FERTILIZING, AND SEEDING TO BE ACCOMPLISHED UNDER THIS SECTION SHALL

BE DONE DURING A PERIOD OF TIME TO BE APPROVED BY THE ENGINEER OR LANDSCAPE
ARCHITECT. CONTRACTOR SHALL NOTIFY THE ENGINEER OR ARCHITECT 30 DAYS PRIOR TO
THE TIME THAT HE/SHE INTENDS TO BEGIN THIS WORK.

2. AFTER ALL SURFACES TO BE SEEDED HAVE BEEN BROUGHT TO FINISHED GRADE, THE
CONTRACTOR SHALL FURNISH AND APPLY LIMESTONE AS HEREIN SPECIFIED.

3. LIMESTONE SHALL BE APPLIED AT A RATE UP TO A MAXIMUM OF 100 POUNDS PER 1000
SQUARE FEET, OR AS DETERMINED BY THE RESULTS OF LABORATORY TESTS CONDUCTED BY
AN APPROVED TESTING LABORATORY. 

3.1. IT IS RECOMMENDED THAT THE CONTRACTOR COLLECT TOPSOIL SAMPLES FOR
LABORATORY ANALYSIS.  A MINIMUM OF 4 SUB-SAMPLES, TAKEN TO THE PROPOSED
DEPTH OF TOPSOIL, SHALL BE TAKEN PER ACRE OF AREA TO BE LIMED. THESE SAMPLES
SHALL BE PLACED IN A SUITABLE CONTAINER OBTAINED FROM THE TESTING
LABORATORY AND MARKED SO AS TO CLEARLY INDICATE THE ACRE AREA FROM WHICH
THEY WERE TAKEN.

3.2. THE SAMPLE SHALL BE DELIVERED BY THE CONTRACTOR TO THE TESTING LABORATORY
FOR CHEMICAL AND MECHANICAL ANALYSIS. THE TESTING LABORATORY SHALL BE
DIRECTED BY THE CONTRACTOR TO FURNISH TEST RESULTS AND RECOMMENDATIONS
FOR LIMING AND FERTILIZING TO THE ENGINEER OR ARCHITECT FOR APPROVAL.

4. LIME SHALL BE MECHANICALLY SPREAD IN TWO APPLICATIONS UP TO 50 POUNDS  PER 1000 
SQUARE FEET, ON ALL AREAS. THE LIME SHALL BE DISTRIBUTED UNIFORMLY.

5. FERTILIZER SHALL BE MECHANICALLY SPREAD SO AS TO OBTAIN UP TO A MINIMUM SOWN
FERTILIZER COVERAGE YIELD OF 16 POUNDS PER 1000 SQUARE FEET. THE ACTUAL AMOUNTS
AND TYPE OF FERTILIZER APPLIED SHALL BE AS DETERMINED BY THE RESULTS OF
LABORATORY TESTS CONDUCTED ABOVE. AT SLOPES EXCEEDING 25% GRADE, THE
FERTILIZER SHALL BE APPLIED MANUALLY IN AN APPROVED MANNER.

6. SEED SHALL BE INCORPORATED WITH THE MULCHING MATERIAL SO AS TO OBTAIN A MINIMUM
SOWN COVERAGE OF 200 POUNDS OF THE SPECIFIED MIX PER ACRE. SEED SUBSTITUTIONS
MAY REQUIRE RATE ADJUSTMENTS AS RECOMMENDED BY THE SEED SUPPLIERS, IF
APPROVED BY THE ENGINEER OR LANDSCAPE ARCHITECT.

7. AT AREAS TO BE SEEDED BY HYDROMULCHING, CONTRACTOR SHALL REMOVE AND
APPROPRIATELY DISPOSE OF ALL STONES OVER 2 INCHES IN SIZE OR OTHER UNSUITABLE
MATERIAL OFF SITE.

8. AFTER THE SURFACE IS PREPARED FOR HYDROMULCH SEEDING AND APPROVED BY THE
ENGINEER OR LANDSCAPE ARCHITECT, THE CONTRACTOR SHALL SEED THE AREA INDICATED,
AS SPECIFIED HEREIN. THE SEED SHALL BE INCORPORATED WITH MULCHING MATERIALS
COMPOSED OF WOOD CELLULOSE FIBERS THAT WILL READILY DISPERSE IN WATER TO FORM
A UNIFORM AND HOMOGENEOUS MIXTURE WHEN AGITATED.

9. THE SLURRY SO FORMED SHALL BE OF SUCH CONSISTENCY THAT IT CAN BE SPRAYED UPON
THE PREPARED SOIL SURFACES FROM A HYDROSEED GUN OR THROUGH AT LEAST 200 FEET
OF ONE AND ONE-HALF INCH DIAMETER CANVAS HOSE. THE MULCHING MATERIAL SHALL BE
USED AT THE RATE OF 1000 POUNDS PER ACRE ON FLAT SURFACES AND 1400 POUNDS PER
ACRE ON SLOPES EXCEEDING FOUR PERCENT.

10. SPRAYING EQUIPMENT SPECIFICATIONS SHALL BE SUBMITTED TO THE ENGINEER PRIOR TO
SITE ENTRY TO ASSESS GROUND PRESSURE.

SEEDING MATERIALS:

LIME:
1. LIME SHALL BE STANDARD COMMERCIAL GROUND LIMESTONE CONTAINING AT LEAST 50% 

TOTAL OXIDES (CALCIUM OXIDE AND MAGNESIUM OXIDE) AND 50% PERCENT OF THE
MATERIAL MUST PASS THROUGH A  #100 MESH SIEVE, WITH 98% PASSING A #20 MESH
SIEVE.

FERTILIZER:
1. FERTILIZER SHALL BE COMMERCIAL FERTILIZER 10-6-4 U.F. FERTILIZER MIXTURE

CONTAINING AT LEAST 60% OF ORGANIC MATERIAL OR TYPE DETERMINED BY CHEMICAL
SOIL ANALYSIS AS TESTED BY AN APPROVED LABORATORY. IT SHALL BE DELIVERED AT
THE SITE IN THE ORIGINAL SEALED CONTAINERS WITH CONTENTS CLEARLY DESCRIBED.

SEED:
1. THE SEED MIX WITHIN THE LIMITS OF THE FENCE SHALL BE ERNST SOLAR FARM SEED MIX

(ERNMX-186), OR APPROVED EQUAL. SUBMIT SUPPLIER’S SEED BLEND SPECIFICATIONS TO
THE ENGINEER OR LANDSCAPE ARCHITECT FOR APPROVAL PRIOR TO COMMENCING WITH
THE HYDROSEEDING OPERATIONS. SEEDING SHALL BE APPLIED AT A RATE OF 6 LB PER
1,000 SQFT.

MULCH:
1. MULCH MATERIAL SHALL BE A MANUFACTURED PRODUCT OF NATURAL WOOD CELLULOSE

FIBERS. MATERIAL SHALL BE INTERNATIONAL PAPER COMPANY'S "TURFIBER;"
WEYERHAEUSER COMPANY'S "SILVA-FIBER," OR APPROVED EQUAL AND CLEARLY PACKED
IN ORIGINAL CONTAINERS, SEALED AND CLEARLY LABELED WITH BRAND NAME AND
MANUFACTURER. IT SHALL HAVE A DELIVERED MOISTURE CONTENT OF NOT OVER 12%.

MAINTENANCE OF SEEDED AREAS:

1. CONTRACTOR SHALL MAINTAIN THE ENTIRE SEEDED AREAS UNTIL FINAL ACCEPTANCE AT
THE COMPLETION OF THE PROJECT OR FOR 90 DAYS, WHICHEVER IS LONGER.
MAINTENANCE SHALL INCLUDE WATERING AS SPECIFIED, WEEDING, REMOVAL OF STONES
WHICH MAY APPEAR AND REGULAR CUTTINGS OF THE GRASS NO CLOSER THAN 10 DAYS
APART. THE FIRST CUTTING SHALL BE ACCOMPLISHED WHEN THE GRASS IS FROM  2-1/2
TO  3 INCHES HIGH. WEEKLY WATERING SHALL PROVIDE THE SEEDED AREAS WITH THE
EQUIVALENT OF 1 INCH OF RAINFALL PER WEEK. IF THE SEEDED AREAS ARE WATERED BY
NORMAL RAINFALL OR THE NORMAL WATERING IS INADEQUATE DUE TO WEATHER, THE
CONTRACTOR MAY AT HIS/HER DISCRETION ELIMINATE OR INCREASE RESPECTIVELY, THE
WATERING DURING A GIVEN WEEK. HOWEVER, SUCH ACTION BY THE CONTRACTOR SHALL
IN NO WAY WAIVE THE CONTRACTOR'S RESPONSIBILITY FOR THE GROWTH AND HEALTH
OF THE GRASS UNTIL FINAL ACCEPTANCE. CONTRACTOR SHALL FURNISH ALL
TEMPORARY PIPE AND CONNECTIONS FOR SPRINKLING. CONTRACTOR SHALL FURNISH
ALL REQUIRED WATER AT NO EXPENSE TO THE OWNER. GARDEN HOSE AND HAND
SPRINKLING SHALL BE PERMITTED ONLY IN SPECIAL INSTANCES BY THE ENGINEER OR
LANDSCAPE ARCHITECT.

2. ALL BARE SPOTS, WHICH BECOME APPARENT AS THE GRASS GERMINATES, SHALL BE
RESEEDED BY THE CONTRACTOR AT HIS/HER OWN EXPENSE AS  MANY TIMES AS
NECESSARY TO SECURE AN ADEQUATE GROWTH, AND THE ENTIRE AREA SHALL BE
MAINTAINED AND CUT UNTIL ALL WORK HAS BEEN COMPLETED AND FINAL ACCEPTANCE
HAS OCCURRED. RESEEDING MAY BE ACCOMPLISHED BY HYDROMULCHING OR BY
MECHANICAL MEANS AS DETERMINED BY THE AREA OF RESEEDING TO BE
ACCOMPLISHED.

3. AT ALL AREAS TO BE SEEDED WHERE HYDROMULCHING CANNOT BE ACCOMPLISHED, I.E.,
ADJACENT TO NARROW OR IRREGULARLY SHAPED AREAS, PERFORM THE WORK
MANUALLY AND PROTECT THE SEEDED AREAS WITH STRAW, OR WOOD FIBER MULCH
SPRINKLED TO COVER THE AREA.

4. CONTRACTOR SHALL TAKE WHATEVER MEASURES ARE NECESSARY TO PROTECT THE
GRASS WHILE IT IS GERMINATING. THESE MEASURES SHALL INCLUDE FURNISHING OF
WARNING SIGNS, BARRIERS, TEMPORARY FENCE OR ANY OTHER NECESSARY MEASURES
OF PROTECTION.

5. CONTRACTOR SHALL FURNISH, PROTECT, AND MAINTAIN ALL TEMPORARY BARRIERS
UNTIL FINAL ACCEPTANCE OF THE SEEDED AREAS BY THE OWNER AND SHALL REMOVE
THEM UPON SUCH FINAL ACCEPTANCE, THE BARRIERS SHALL REMAIN THE PROPERTY OF
CONTRACTOR AT ALL TIMES.

SPECIFICATIONS FOR WORK ON LANDFILL:

1. THE CONTRACTOR SHALL BE AWARE THAT THE WORK IS LOCATED ON A LANDFILL AND IS
SUBJECT TO THE MASSACHUSETTS SOLID WASTE REGULATIONS (310 CMR 19.000).

2. THE CONTRACTOR SHALL BE AWARE THAT THE WORK IS TO TAKE PLACE ABOVE A
LANDFILL COVER SYSTEM. THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS
TO NOT DISRUPT THE LANDFILL CAP PROFILE.

3. WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE MASSACHUSETTS DEPARTMENT
OF ENVIRONMENTAL PROTECTION'S POST CLOSURE USE PERMIT APPROVAL.

4. THE CONTRACTOR SHALL HAVE A HEALTH AND SAFETY PLAN WHILE WORKING ON THE
LANDFILL.

5. THE CONTRACTOR SHALL MAINTAIN A 10 FOOT PROTECTION RADIUS AROUND ALL
LANDFILL GAS VENTS FOR THE DURATION OF THE PROJECT.

EQUIPMENT
1. THE CONTRACTOR SHALL PROVIDE A LIST OF ALL EQUIPMENT PROPOSED TO BE

WORKING ON THE LANDFILL. THE LIST SHALL INCLUDE THE EQUIPMENT WEIGHT, GROUND
PRESSURE, AND ANY RESTRICTIONS THAT WILL BE IMPOSED ON THE VEHICLE (E.G.,
LIMITED TO TEMPORARY ACCESS ROADS, LIMITED TO CARRYING 1/2 LOADS, ETC.).

2. ALL EQUIPMENT IS SUBJECT TO REVIEW AND APPROVAL BY THE ENGINEER. AS A
GENERAL RULE, EQUIPMENT SHALL HAVE A MAXIMUM GROUND PRESSURE OF LESS THAN
7 PSI ON THE EXISTING LANDFILL SYSTEM (OFF THE PROPOSED ACCESS ROAD).

COMMON NAME WEIGHT

CREEPING RED FESCUE 45.5%

HARD FESCUE, 'BEACON' 15%

HARD FESCUE, 'GLADIATOR' 15%

CHEWINGS FESCUE 10%

KENTUCKY BLUEGRASS, 'SELWAY' 5%

KENTUCKY BLUEGRASS, APPALACHIAN 5%

WHITE CLOVER, DUTCH 4.5%
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1. THIS PLAN WAS PREPARED FOR PERMITTING AND IS NOT SUITABLE FOR
CONSTRUCTION.

2. ELECTRICAL DESIGN, INCLUDING UTILITY POLES, PERFORMED BY OTHERS.
ELECTRICAL EQUIPMENT AND COMPONENTS SHOWN TO ILLUSTRATE
LOCATIONS ONLY. REFER TO ELECTRICAL DRAWINGS FOR DETAILED
ELECTRICAL SYSTEM INFORMATION.

3. SOLAR ARRAY LAYOUT IS SUBJECT TO FINAL DESIGN BUT WILL REMAIN WITHIN
THE PROPOSED LIMITS OF WORK. PROPOSED FENCE MAY BE RELOCATED
BEYOND THE LIMIT OF WORK PENDING FINAL DESIGN.

4. NOTHING SHOWN OR OMITTED FROM THE DOCUMENTS PROVIDED SHALL
RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH ALL APPLICABLE
CODES, REGULATIONS, BYLAWS, AND ORDINANCES.

5. CONTRACTOR SHALL INSTALL TEMPORARY ACCESS ROADS AS NEEDED
DURING CONSTRUCTION.  TEMPORARY ACCESS ROADS SHALL BE
CONSTRUCTED IN ACCORDANCE WITH DETAIL 5 ON SHEET C502.

GENERAL NOTES:
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STABILIZED CONSTRUCTION ENTRANCE NOTES:

1. FILTER CLOTH - WILL BE PLACED OVER THE ENTIRE AREA FOLLOWING GRADING (AS NEEDED) TO LEVEL
PAD PRIOR TO PLACING OF STONE.

2. SURFACE WATER - ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CONSTRUCTION ENTRANCES
SHALL  BE PIPED ACROSS THE ENTRANCE. IF PIPING IS IMPRACTICAL, A MOUNTABLE BERM WITH 5:1
SLOPES WILL BE PERMITTED.

3. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING
OR  FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING
WITH  ADDITIONAL STONE AS CONDITIONS DEMAND AND REPAIR AND/OR CLEANOUT OF ANY MEASURES
USED TO  TRAP SEDIMENT. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC
RIGHTS-OF-WAY MUST BE REMOVED BY THE CONTRACTOR IMMEDIATELY.

4. WASHING - WHEELS SHALL BE CLEANED TO REMOVE SEDIMENT PRIOR TO ENTRANCE ONTO PUBLIC
RIGHTS-OF-WAY. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH STONE
AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE.

5. PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED AFTER EACH RAIN.
6. AT THE CONCLUSION OF PROJECT, ANY ACCUMULATED SEDIMENT SHALL BE DISPOSED OF IN

ACCORDANCE WITH LOCAL,  STATE AND FEDERAL REGULATIONS. REMOVAL OF ANTI-TRACKING PAD
SHALL BE AT NO ADDITIONAL COST TO THE OWNER.

7. P.C. = POINT OF CURVATURE
8. P.T. = POINT OF TANGENCY

P
T

PC

EXISTING GROUND 3" STONE

PROFILE

PLAN

AREA TO BE
PROTECTED WORK AREA

W
A

TE
R

FL
O

W

400

WORK AREA

AREA TO BE
PROTECTED

PLAN VIEW

SIDE VIEW

NOTES:

1. SUPPORT POSTS OR STAKES ARE PROHIBITED FOR USE TO SECURE SEDIMENT BARRIER OVER THE
EXISTING LANDFILL CAP.  NO EROSION/SEDIMENTATION CONTROL DEVICE SHALL PENETRATE THE
EXISTING LANDFILL CAP MATERIAL.

2. ALL MATERIAL TO MEET FILTREXX SPECIFICATIONS.
3. FILTER MEDIA FILL TO MEET APPLICATION REQUIREMENTS.
4. SAND BAGS TO BE SPACED EQUALLY TO SECURE COMPOST SOCKS IN PLACE, IF REQUIRED.
5. UPON COMPLETION, COMPOST MATERIAL TO BE DISPERSED ON SITE AS DETERMINED BY ENGINEER.

3"

12"

6"

2

4

5

3B

1

3A

6"

NOTES:

1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY
APPLICATION OF LIME, FERTILIZER, AND SEED. NOTE: WHEN USING CELL-O-SEED DO NOT
SEED PREPARED AREA. CELL-O-SEED MUST BE INSTALLED WITH PAPER SIDE DOWN.

2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE
TRENCH WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE
PORTION OF THE TRENCH. ANCHOR THE BLANKET WITH A ROW OF STAPLES/STAKES
APPROXIMATELY 12" APART IN THE BOTTOM OF THE TRENCH. BACKFILL AND COMPACT
THE TRENCH AFTER STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING
12" PORTION OF BLANKET BACK OVER SEED AND COMPACTED SOIL. SECURE BLANKET
OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES SPACED APPROXIMATELY 12"
APART ACROSS THE WIDTH OF THE BLANKET.

3. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE.   BLANKETS
WILL UNROLL WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE. ALL BLANKETS
MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING  STAPLES/STAKES IN
APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE. WHEN USING
OPTIONAL DOT SYSTEM, STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE
COLORED DOTS CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN.

4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"-5"
OVERLAP DEPENDING ON BLANKET TYPE. TO ENSURE PROPER SEAM ALIGNMENT, PLACE
THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN
WITH THE COLORED SEAM STITCH ON THE PREVIOUSLY INSTALLED BLANKET.

5. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END
(SHINGLE STYLE) WITH AN APPROXIMATE 3" OVERLAP. STAPLE THROUGH OVERLAPPED
AREA, APPROXIMATELY 12" APART ACROSS ENTIRE BLANKET WIDTH.

6. ALL 3H:1V SLOPES SHALL BE STABILIZED WITH EROSION CONTROL BLANKETING.
BLANKETING SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S
SPECIFICATIONS.

7. ALL SLOPES STEEPER THAN 3H:1V SHALL BE STABILIZED WITH PERMANENT TURF
REINFORCEMENT MATTING OR RIPRAP.

C501

CIVIL DETAILS I

RJB

MRC

DED

AS NOTED

03/30/2022

STABILIZED CONSTRUCTION ENTRANCE
SCALE: N.T.S.1 SEDIMENT BARRIER - COMPOST SOCK

SCALE: N.T.S.3

TEMPORARY EROSION CONTROL BLANKET
SCALE: N.T.S.4

LONG AXIS OF STOCKPILE TO BE PERPENDICULAR TO CONTOUR

SEDIMENT BARRIER PLACED
DOWN GRADIENT OF STOCKPILE
(SEE SEDIMENT BARRIER DETAIL,
THIS SHEET)

STOCKPILE TO BE LOCATED IN AN AREA THAT
PROVIDES MAXIMUM PROTECTION AGAINST
EROSION TOWARDS SENSITIVE AREAS

NOTES:

1. STOCKPILE AREAS SHALL BE LOCATED OUTSIDE OF WETLANDS AND 100-FT
WETLAND BUFFERS.

TEMPORARY STOCKPILE
SCALE: N.T.S.2

50' MIN EXISTING
PAVEMENT
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NOTES:
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Senior Vice President

Date:   3/23/21

















 

 

 

 

 

 

 

 

 

Appendix E  - Operation and Maintenance Plan 
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Solar PV Operation and Maintenance 

To date, Ameresco, as a solar PV system owner, has maintained the majority of our solar PV projects with in-

house personnel. Ameresco works diligently to ensure that any concerns are addressed quickly to minimize any 

downtime of the systems. For each project, an Operations Project Manager will be assigned responsibility for 

all operations and maintenance activities required at that site. This person will be the main point of contact to 

ensure safe and continuous operation of the system. 

It will be critical to maintain solar PV system operations without inference or disruption of the normal 

operations of the host facility. At construction completion, Ameresco will provide sets of record drawings for 

the completed installation. Although Ameresco will be responsible for ongoing operations of the equipment, 

we will train interested stakeholders on the equipment that has been installed, where it is located and how it 

interfaces with the utility grid. We will also train staff on the actions to take in the event of an emergency. 

Continuous monitoring and analytics as well as the annual preventive maintenance program are the tools that 

will be used in the effort to maintain complete functionality of the system. Included in these services are the 

following: 

• Ongoing operational monitoring of the system, alarm analysis and appropriate service response as 

and when required.   

• Perform an Annual Preventative Maintenance (PM) Inspection  

• Record inspection results on Maintenance Checklist documents highlighting any deficiencies.  

• Review PM inspection documents and develop a corrective action plan for any deficiencies noted 

during the PM inspection and perform any required repairs in a timely manner. 

• Utilize monitoring and PM program to ensure that the system/equipment is functioning correctly 

and operating as intended. 

• Perform regular reviews of current O&M practices to ensure efficient procedures are in place and 

program is in compliance with all safety, electrical code and contractual requirements. 

• Regularly review current, past, and/or reoccurring problems with equipment/system especially 

those affecting system production. Perform root cause analysis and develop corrective action 

plan(s). 

• Twice annual lawn and vegetative maintenance in solar array area as well as review of site access, 

fencing, road conditions, and other site specific criteria.   
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Solar Photovoltaic Systems at Dudley 
Landfill  
 

 

SOLAR O&M SCOPE OF SERVICES  

SERVICE SCHEDULE 

Service Description Frequency 

Active Daily Monitoring and Alert Management 

o Production analytics*  

o Power Generation Daily 

o Predicted Power Daily 

o Irradiance vs. kW  Daily 

o PV string level analytics  Daily 

o Plant alert management*   

o Device reporting alarms Daily 

o Inverter fault code alarms Daily 

o Irradiance vs. kW alarms Daily 

o Monthly performance alarms Monthly 

o Weather related alarms Daily 

o Monthly plant reports*   

o Relevant metrics with preceding month Monthly 

o Relevant metrics with preceding year Monthly 

o Plant alarm summary Monthly 

o Corrective action summary Monthly 

 * Analysis, alerts, and reports may vary and are dependent on monitoring system data 

available at each plant site. 
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Annual Preventative Maintenance Reporting 

REPORT DELIVERY TO SYSTEM OWNER Frequency 

o Overall system analysis  Annual 

o Annual Month by Month PV Production Report (a menu of reports 

available from monitoring system can be provided and included 

upon request) 

Annual 

o I-V Curve Trace Report of representative strings throughout system 

with performance ratios given at the string level (strings analyzed 

via monitoring system as possibly underperforming will also be 

tested) 

Annual 

o System visual inspection Annual 

o Thermal image scans of all readily available electrical gear Annual 

o Thermal image scans of a representative amount of array modules Annual 

o Itemized list of prescribed corrective maintenance items with 

supporting images 
Annual 

o Verification of monitoring system function including array sensors 

and firmware upgrades if necessary 
Annual 

Annual Preventative Maintenance Site Visit 

INVERTER AREA Frequency 

o Thermal image scans of all readily available PV related gear Annual 

o Voltage readings of AC and DC at inverter Annual 

o Cleaning interior of inverter and cleaning of inverter filters with 

compressed air 
Annual 

o All readily available terminations checked for torque Annual 

o Representative Photos Annual 

o Perform Manufacturers Annual Preventive Maintenance 

Requirements check list 
Annual 
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Solar Photovoltaic Systems at Dudley 
Landfill  
 

ELECTRICAL INTERCONNECTION  

o Visual and thermal image scan of this area where possible without 

shutdown to building or creating an unsafe work environment 
Annual 

CONDUIT RUNS  

o Visual inspection of PV system conduit runs Annual 

o Spot check conduit coupler, connector, straps, and strut for 

integrity  
Annual 

ARRAY LOCATION(S)  

Visual scan of entire array with focus to individual module level noting  

o Broken module glass  Annual 

Racking damage Annual  

o Loose racking and module clamps Annual 

o Debris around or under array Annual 

o Ground bushings Annual  

Racking grounding Annual  

o Module grounding Annual 

o Combiner box grounding Annual 

o Module clamp torques Annual 

o DC string level testing   

o I-V Curve Trace on representative or suspected problem strings Annual 

String level Predicted vs. Measured Annual 

o Pmax (W) Annual 

o Vmp (V) Annual 
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o Imp (A) Annual 

o Voc (V) Annual 

o Isc (A) Annual 

o Fuse continuity Annual 

o All string terminations checked for torque Annual 

o All combined output terminations checked for torque Annual 

o Irradiance and cell temperatures taken during testing Annual 

o MONITORING System Components  

o Inspect data acquisition components ensure software upgrades if 

necessary and available are current 
Annual 

o Readily accessible array location sensors checked for function and 

calibration 
Annual 

 



 

 

 

 

 

 

 

 

 

Appendix F – Interconnection Agreement 
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Chae Won Kim

Account Manager, CEI
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Chae Won Kim

Account Manager, CEI
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Appendix G – Stormwater Report 
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STORMWATER REPORTDudley Landfill Solar LLC 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 

 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 

 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 

  

Rob Bukowski, March 30, 2022
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 
environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 

Not Applicable, see narrative



  
 

03-swcheck • 04/01/08 Stormwater Report Checklist • Page 5 of 8 

 

 

 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 

• Good housekeeping practices;  

• Provisions for storing materials and waste products inside or under cover; 

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

• Provisions for maintenance of lawns, gardens, and other landscaped areas;  

• Requirements for storage and use of fertilizers, herbicides, and pesticides; 

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

• Winter Road Salt and/or Sand Use and Storage restrictions; 

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 

  

  

  

  

Not Applicable, see narrative

Not Applicable, see narrative
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

 
 The project involves redevelopment and a description of all measures that have been taken to 

improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 

 



Dudley Landfill Solar LLC 

 

 
Page 1 of 3 

 westonandsampson.com 

STORMWATER REPORT

Applicant/Project Name: Dudley Landfill Solar LLC 

Dudley Landfill Solar PV Development Project 

 

Project Location:  7 Indian Road, Dudley, MA 

 

Application Prepared by: 

 Firm: Weston & Sampson Engineers, Inc. 

 Registered PE: Rob Bukowski, P.E. 

 

Below is an explanation describing Standards 1-10 as they apply to the Dudley Landfill Solar Development 

Project: 

 

General 

 

The project applicant proposes construction of a ground mounted solar array encompassing approximately 

11.7 acres of the approximately 34.3-acre site. A Locus Map is included in Attachment A. The proposed 

solar PV site and associated improvements are located on four parcels east of Indian Road in Dudley, 

Massachusetts. Parcel one (Map 122 Lot 27) is the northern parcel, comprises 9.5 acres, and includes much 

of the Town of Dudley’s closed municipal landfill as well as forested wetland area. Parcel two (Map 122 Lot 

28) is the southwest parcel, comprises approximately 4 acres, and consists of a portion of the Town of 

Dudley’s closed municipal landfill. Parcel three (Map 235 Lot 80) is the southeast parcel, comprises 

approximately 11 acres and consists of a small portion of the Town of Dudley’s closed municipal landfill as 

well as much of Niger Road Pond and surrounding wetlands. The fourth parcel (Map 122 Lot 26) is the 

northwest parcel which includes the Town of Dudley’s transfer station and is approximately 9.8 acres. 

The landfill cap is comprised of two mounds with a valley at the center that slopes towards an existing 

stormwater detention basin at the southeastern side of the cap. Indian Road is an existing public road that 

runs southeast towards the northwestern corner of the landfill property. There is a large, paved area to the 

north of the landfill that is used by the Town as a transfer station.  

There are four existing wetlands within the site parcels. Wetland A is located at the southwest portion of the 

property at the toe of the landfill, offsite. Wetland B is located at the southeast portion of the property at the 

toe of the landfill, offsite. Wetland C is located at the east portion of the property, offsite. Wetland D is an 

isolated wetland located the north portion of the property, offsite.  

Peak elevations of the southwestern half of the landfill are approximately 545 feet sloping southwest to 

Wetland A at elevations of approximately 505 feet. Peak elevations of the northeastern half of the landfill are 

approximately 547 feet, sloping northeast to an offsite area at elevations of approximately 505 feet and 

southeast to Wetlands B and C at elevations of approximately 490 feet.  

According to USDA NRCS soil mapping data, the site is comprised of Paxton fine sandy loam, HSG C, 

Charlton fine sandy loam, HSG C, and udorthents, HSG A. A soils report and map are included in 

Attachment B; however, as the project limit of work is entirely within the landfill cap area, the region is already 

impermeable and hydrologic and qualitative analysis was conducted under the assumption that the landfill 

area can be represented as meadows, HSG D.  

A short gravel access drive with turn around area will be constructed at the entrance for the landfill. The PV 

array will be surrounded by a chain link fence and accessed through double-swing gates. No tree clearings 

are expected to be required for construction with the exception of the utility pole/interconnection area.  

A hydrologic model was prepared using HydroCAD modeling software to compare pre- and post-

development stormwater rates. Soil data was manually inputted due to the nature of the project location and 

extents, and rainfall data is referenced from NOAA Atlas 14, Volume 10, Version 3 for Dudley, 

Massachusetts, both are included in Attachment B. The full HydroCAD stormwater reports for pre- and post-

development conditions are included in Attachment C.  
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STORMWATER REPORT

Standard 1: No New Untreated Discharges 

 

The proposed project is a redevelopment. Stormwater patterns from pre- to post-development are expected 

to remain similar and stormwater will discharge through the same basin as it currently does. There will be no 

new untreated discharges associated with this project.  

 

Standard 2: Peak Rate Attenuation 

 

Post-development peak discharge rates are not projected to exceed pre-development discharge rates 

outside of the landfill cap. A summary of the pre- and post-development peak flow rates is included in 

Attachment D.  

 

Standard 3: Recharge 
 

Standard 3 does not apply, as the redevelopment project limit of work stays within the limits of the landfill 

cap.  

 

Standard 4: Water Quality 

 

Standard 4 has been met to the maximum extent practicable. A Long-Term Pollution Prevention Plan is 

included to this Stormwater Report as Attachment E. As mentioned above, the existing on-site stormwater 

management system will remain in place. Total suspended solid (TSS) treatment best management 

practices (BMPs) are not practicable for the site since it is a closed landfill and grading for installation of 

BMPs for TSS treatment would impede the performance of the existing landfill cap.  

 

Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs) 

 

Not Applicable. The NPDES Multi-Sector General Permit does not cover the land use of the project site, and 

there are no LUHPPLs in the work area.  

 

Standard 6: Critical Areas 
 

There will be no new discharges to critical areas.  

 

Standard 7: Redevelopments and Other Projects Subject to the Standards Only to the Maximum Extent 

Practicable 

 

As mentioned above, this project is a redevelopment project and is; therefore, subject to the Stormwater 

Management Standards to the maximum extent practicable.  

The existing landfill cap, also containing the project limits of work, is an impermeable surface due to the 

restrictions in recharge and infiltration from the clay/membrane cap (modeled as HSG D Meadow surface 

cover), however, the ballast blocks that will be used to support the solar racking were modeled as additional 

impervious surface on top of the landfill cap (modeled as HSG D disconnected impervious cover). There is 

no increase in peak flow rates for post-development conditions; therefore, the 100-year storm event is not a 

major parameter in the design of the redevelopment, and the project does not require any additional 

considerations aside from those that apply to typical redevelopments.  

Recharge and water quality volume calculations were also omitted for the project since recharge is not 

practicable for a landfill cap. 
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STORMWATER REPORT

Standard 8: Construction Period Pollution Prevention and Erosion and Sediment Control 

 

A Stormwater Pollution Prevention Plan (SWPPP) will be prepared prior to the start of construction of the 

project in accordance with EPA’s NPDES Construction General Permit. 

 

Standard 9: Operation and Maintenance Plan 

 

Dudley Landfill Solar LLC is working with the Town of Dudley under a Lease Agreement for the installation 

and operation of the proposed solar PV array. The Town of Dudley will remain the responsible owner for 

maintaining the stormwater detention basin, therefore a Stormwater Operation and Maintenance Plan is not 

included with this Stormwater Report. 

 

Standard 10: Prohibition of Illicit Discharges 

 

Not applicable - there are no illicit discharges associated with the proposed project. 
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NOAA Atlas 14, Volume 10, Version 3 
Location name: Dudley, Massachusetts, USA* 

Latitude: 42.0379°, Longitude: -71.913° 
Elevation: 551.52 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.333
(0.262‑0.418)

0.395
(0.310‑0.496)

0.496
(0.388‑0.625)

0.580
(0.452‑0.737)

0.695
(0.523‑0.924)

0.782
(0.576‑1.07)

0.873
(0.622‑1.24)

0.973
(0.657‑1.42)

1.11
(0.723‑1.69)

1.23
(0.777‑1.90)

10-min 0.471
(0.371‑0.592)

0.559
(0.439‑0.703)

0.702
(0.550‑0.886)

0.821
(0.639‑1.04)

0.984
(0.740‑1.31)

1.11
(0.815‑1.51)

1.24
(0.881‑1.75)

1.38
(0.931‑2.01)

1.58
(1.02‑2.39)

1.74
(1.10‑2.70)

15-min 0.555
(0.436‑0.696)

0.658
(0.517‑0.827)

0.826
(0.647‑1.04)

0.966
(0.752‑1.23)

1.16
(0.871‑1.54)

1.30
(0.959‑1.78)

1.46
(1.04‑2.06)

1.62
(1.10‑2.36)

1.86
(1.21‑2.81)

2.05
(1.30‑3.17)

30-min 0.765
(0.602‑0.960)

0.907
(0.713‑1.14)

1.14
(0.893‑1.44)

1.33
(1.04‑1.69)

1.60
(1.20‑2.13)

1.80
(1.32‑2.45)

2.01
(1.43‑2.84)

2.24
(1.51‑3.26)

2.56
(1.67‑3.89)

2.83
(1.79‑4.38)

60-min 0.975
(0.768‑1.22)

1.16
(0.909‑1.45)

1.45
(1.14‑1.84)

1.70
(1.32‑2.16)

2.04
(1.53‑2.71)

2.30
(1.69‑3.13)

2.56
(1.83‑3.63)

2.86
(1.93‑4.17)

3.27
(2.12‑4.96)

3.61
(2.28‑5.59)

2-hr 1.25
(0.995‑1.56)

1.48
(1.18‑1.85)

1.86
(1.47‑2.33)

2.17
(1.70‑2.74)

2.60
(1.97‑3.45)

2.92
(2.17‑3.97)

3.26
(2.36‑4.63)

3.66
(2.49‑5.31)

4.27
(2.78‑6.43)

4.78
(3.04‑7.36)

3-hr 1.45
(1.15‑1.80)

1.71
(1.36‑2.13)

2.15
(1.70‑2.68)

2.51
(1.98‑3.15)

3.01
(2.29‑3.98)

3.37
(2.52‑4.58)

3.77
(2.75‑5.36)

4.26
(2.90‑6.15)

5.01
(3.26‑7.51)

5.65
(3.59‑8.65)

6-hr 1.83
(1.47‑2.25)

2.18
(1.75‑2.69)

2.76
(2.20‑3.42)

3.24
(2.57‑4.04)

3.90
(3.00‑5.13)

4.38
(3.30‑5.93)

4.92
(3.60‑6.96)

5.57
(3.80‑8.00)

6.60
(4.32‑9.83)

7.48
(4.77‑11.4)

12-hr 2.27
(1.83‑2.78)

2.74
(2.21‑3.36)

3.51
(2.83‑4.32)

4.16
(3.32‑5.15)

5.04
(3.90‑6.59)

5.69
(4.31‑7.64)

6.40
(4.71‑9.00)

7.27
(4.98‑10.4)

8.61
(5.65‑12.7)

9.77
(6.25‑14.8)

24-hr 2.68
(2.19‑3.27)

3.28
(2.67‑4.00)

4.26
(3.46‑5.21)

5.08
(4.09‑6.25)

6.20
(4.82‑8.05)

7.03
(5.35‑9.37)

7.93
(5.86‑11.1)

9.02
(6.21‑12.8)

10.7
(7.05‑15.7)

12.2
(7.81‑18.3)

2-day 3.05
(2.50‑3.68)

3.76
(3.08‑4.54)

4.91
(4.01‑5.97)

5.88
(4.77‑7.18)

7.20
(5.64‑9.30)

8.18
(6.27‑10.8)

9.24
(6.89‑12.8)

10.6
(7.29‑14.8)

12.6
(8.33‑18.4)

14.4
(9.25‑21.4)

3-day 3.31
(2.73‑3.98)

4.08
(3.36‑4.91)

5.34
(4.38‑6.45)

6.38
(5.20‑7.76)

7.82
(6.16‑10.1)

8.88
(6.84‑11.7)

10.0
(7.51‑13.9)

11.5
(7.95‑16.1)

13.7
(9.09‑20.0)

15.7
(10.1‑23.3)

4-day 3.54
(2.93‑4.25)

4.36
(3.60‑5.23)

5.69
(4.69‑6.86)

6.80
(5.56‑8.25)

8.33
(6.58‑10.7)

9.45
(7.30‑12.5)

10.7
(8.01‑14.8)

12.2
(8.47‑17.0)

14.6
(9.69‑21.2)

16.7
(10.8‑24.7)

7-day 4.19
(3.49‑5.00)

5.11
(4.25‑6.10)

6.60
(5.47‑7.91)

7.84
(6.45‑9.46)

9.55
(7.58‑12.2)

10.8
(8.39‑14.1)

12.2
(9.17‑16.7)

13.9
(9.67‑19.3)

16.5
(11.0‑23.8)

18.8
(12.2‑27.7)

10-day 4.86
(4.06‑5.77)

5.82
(4.86‑6.93)

7.41
(6.16‑8.84)

8.72
(7.20‑10.5)

10.5
(8.37‑13.3)

11.9
(9.22‑15.4)

13.3
(10.0‑18.1)

15.1
(10.5‑20.8)

17.8
(11.8‑25.5)

20.1
(13.0‑29.4)

20-day 6.95
(5.86‑8.19)

7.97
(6.71‑9.41)

9.65
(8.09‑11.4)

11.0
(9.19‑13.2)

13.0
(10.4‑16.2)

14.4
(11.2‑18.4)

15.9
(11.9‑21.2)

17.6
(12.4‑24.1)

20.0
(13.4‑28.4)

22.0
(14.3‑31.9)

30-day 8.70
(7.37‑10.2)

9.75
(8.24‑11.5)

11.5
(9.65‑13.5)

12.9
(10.8‑15.3)

14.8
(11.9‑18.4)

16.3
(12.7‑20.7)

17.9
(13.3‑23.4)

19.4
(13.7‑26.4)

21.5
(14.5‑30.4)

23.1
(15.1‑33.5)

45-day 10.9
(9.24‑12.7)

11.9
(10.1‑14.0)

13.7
(11.6‑16.1)

15.1
(12.7‑17.9)

17.2
(13.8‑21.1)

18.7
(14.6‑23.5)

20.2
(15.1‑26.2)

21.7
(15.4‑29.3)

23.4
(15.8‑33.0)

24.7
(16.1‑35.6)

60-day 12.7
(10.8‑14.8)

13.8
(11.7‑16.1)

15.6
(13.2‑18.2)

17.0
(14.4‑20.1)

19.1
(15.4‑23.3)

20.7
(16.2‑25.8)

22.3
(16.6‑28.6)

23.6
(16.8‑31.8)

25.2
(17.1‑35.3)

26.2
(17.1‑37.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 

5



scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, Southern 
Part
Survey Area Data: Version 13, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 18, 2019—Jul 9, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 0.3 0.1%

51A Swansea muck, 0 to 1 percent 
slopes

1.2 0.4%

52A Freetown muck, 0 to 1 percent 
slopes

7.1 2.7%

102E Chatfield-Hollis-Rock outcrop 
complex, 15 to 35 percent 
slopes

11.2 4.2%

254B Merrimac fine sandy loam, 3 to 
8 percent slopes

4.7 1.8%

300C Montauk fine sandy loam, 8 to 
15 percent slopes

2.1 0.8%

305B Paxton fine sandy loam, 3 to 8 
percent slopes

5.9 2.2%

307B Paxton fine sandy loam, 0 to 8 
percent slopes, extremely 
stony

40.2 15.1%

307C Paxton fine sandy loam, 8 to 15 
percent slopes, extremely 
stony

23.7 8.9%

307E Paxton fine sandy loam, 15 to 
35 percent slopes, extremely 
stony

2.4 0.9%

310B Woodbridge fine sandy loam, 3 
to 8 percent slopes

55.0 20.6%

312B Woodbridge fine sandy loam, 0 
to 8 percent slopes, 
extremely stony

29.8 11.2%

315B Scituate fine sandy loam, 3 to 8 
percent slopes

22.4 8.4%

407B Charlton fine sandy loam, 3 to 8 
percent slopes, extremely 
stony

9.7 3.7%

420B Canton fine sandy loam, 3 to 8 
percent slopes

3.6 1.3%

422B Canton fine sandy loam, 0 to 8 
percent slopes, extremely 
stony

36.8 13.8%

651 Udorthents, smoothed 10.5 3.9%

Totals for Area of Interest 266.8 100.0%
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Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
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shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Worcester County, Massachusetts, Southern Part

1—Water

Map Unit Setting
National map unit symbol: 9bgp
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Setting
Landform: Lakes

51A—Swansea muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2trl2
Elevation: 0 to 1,140 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Swansea and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Swansea

Setting
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material over loose sandy and 

gravelly glaciofluvial deposits

Typical profile
Oa1 - 0 to 24 inches: muck
Oa2 - 24 to 34 inches: muck
Cg - 34 to 79 inches: coarse sand

Custom Soil Resource Report
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Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water capacity: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY043MA - Acidic Organic Wetlands
Hydric soil rating: Yes

Minor Components

Freetown
Percent of map unit: 10 percent
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Whitman
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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52A—Freetown muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2t2q9
Elevation: 0 to 1,110 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Freetown and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Freetown

Setting
Landform: Marshes, kettles, swamps, depressions, depressions, bogs
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material

Typical profile
Oe - 0 to 2 inches: mucky peat
Oa - 2 to 79 inches: muck

Properties and qualities
Slope: 0 to 1 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water capacity: Very high (about 19.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: F144AY043MA - Acidic Organic Wetlands
Hydric soil rating: Yes
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Minor Components

Whitman
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Swansea
Percent of map unit: 5 percent
Landform: Depressions, depressions, marshes, swamps, bogs, kettles
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

102E—Chatfield-Hollis-Rock outcrop complex, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 2w69h
Elevation: 0 to 1,540 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, extremely stony, and similar soils: 35 percent
Hollis, extremely stony, and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Extremely Stony

Setting
Landform: Hills, ridges
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Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Extremely Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, nose slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
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Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hills, ridges
Parent material: Igneous and metamorphic rock

Typical profile
R - 0 to 79 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Charlton, extremely stony
Percent of map unit: 7 percent
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Leicester, extremely stony
Percent of map unit: 4 percent
Landform: Depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Sutton, extremely stony
Percent of map unit: 2 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Paxton, extremely stony
Percent of map unit: 2 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

254B—Merrimac fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Outwash terraces, outwash plains, kames, eskers, moraines
Landform position (two-dimensional): Backslope, footslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
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Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Outwash plains, terraces, deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Eskers, kames, deltas, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Dunes, outwash terraces, outwash plains, deltas
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No
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Agawam
Percent of map unit: 2 percent
Landform: Moraines, outwash terraces, outwash plains, kames, eskers, stream 

terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

300C—Montauk fine sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2w80p
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Montauk and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montauk

Setting
Landform: Ground moraines, recessionial moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss, 

granite, and/or schist

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 26 inches: fine sandy loam
Bw2 - 26 to 34 inches: sandy loam
2Cd - 34 to 72 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 1.42 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate
Percent of map unit: 6 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 4 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

305B—Paxton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2qp
Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland
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Map Unit Composition
Paxton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton

Setting
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 39 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Drainageways, hills, ground moraines, depressions
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Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Charlton
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

307B—Paxton fine sandy loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w675
Elevation: 0 to 1,580 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Paxton, extremely stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton, Extremely Stony

Setting
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 10 inches: fine sandy loam
Bw1 - 10 to 17 inches: fine sandy loam
Bw2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
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Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge, extremely stony
Percent of map unit: 10 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Charlton, extremely stony
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury, extremely stony
Percent of map unit: 4 percent
Landform: Hills, ground moraines, depressions, drainageways, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Whitman, extremely stony
Percent of map unit: 1 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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307C—Paxton fine sandy loam, 8 to 15 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w676
Elevation: 0 to 1,490 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Paxton, extremely stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton, Extremely Stony

Setting
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 10 inches: fine sandy loam
Bw1 - 10 to 17 inches: fine sandy loam
Bw2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
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Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Charlton, extremely stony
Percent of map unit: 8 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Woodbridge, extremely stony
Percent of map unit: 6 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ridgebury, extremely stony
Percent of map unit: 1 percent
Landform: Drainageways, hills, ground moraines, depressions, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

307E—Paxton fine sandy loam, 15 to 35 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w67m
Elevation: 310 to 1,130 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Paxton, extremely stony, and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Paxton, Extremely Stony

Setting
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 10 inches: fine sandy loam
Bw1 - 10 to 17 inches: fine sandy loam
Bw2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Charlton, extremely stony
Percent of map unit: 20 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Woodbridge, extremely stony
Percent of map unit: 4 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
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Across-slope shape: Linear
Hydric soil rating: No

Ridgebury, extremely stony
Percent of map unit: 1 percent
Landform: Drainageways, hills, ground moraines, depressions, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

310B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2ql
Elevation: 0 to 1,470 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
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Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Paxton
Percent of map unit: 10 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 8 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

312B—Woodbridge fine sandy loam, 0 to 8 percent slopes, extremely 
stony

Map Unit Setting
National map unit symbol: 2t2qs
Elevation: 0 to 1,580 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Woodbridge, extremely stony, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Woodbridge, Extremely Stony

Setting
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 9 inches: fine sandy loam
Bw1 - 9 to 20 inches: fine sandy loam
Bw2 - 20 to 32 inches: fine sandy loam
Cd - 32 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 19 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Paxton, extremely stony
Percent of map unit: 10 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Ridgebury, extremely stony
Percent of map unit: 8 percent
Landform: Ground moraines, depressions, drumlins, drainageways, hills
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave
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Across-slope shape: Concave
Hydric soil rating: Yes

315B—Scituate fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9bc9
Elevation: 200 to 950 feet
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 145 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Scituate and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scituate

Setting
Landform: Hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over dense sandy lodgment 

till derived from granite and gneiss

Typical profile
H1 - 0 to 4 inches: sandy loam
H2 - 4 to 16 inches: gravelly sandy loam
H3 - 16 to 30 inches: loamy sand
H4 - 30 to 65 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 30 inches to densic material
Drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 17 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
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Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Montauk
Percent of map unit: 15 percent
Hydric soil rating: No

Ridgebury
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

407B—Charlton fine sandy loam, 3 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 9bd7
Elevation: 280 to 970 feet
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable coarse-loamy eolian deposits over friable coarse-loamy 

basal till derived from granite and gneiss

Typical profile
H1 - 0 to 8 inches: fine sandy loam
H2 - 8 to 34 inches: fine sandy loam
H3 - 34 to 65 inches: sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 
(0.60 to 6.00 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 10 percent
Hydric soil rating: No

Canton
Percent of map unit: 10 percent
Hydric soil rating: No

Paxton
Percent of map unit: 10 percent
Hydric soil rating: No

420B—Canton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2w81b
Elevation: 0 to 1,180 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Canton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton

Setting
Landform: Moraines, hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
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Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 
granite, and/or schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: gravelly fine sandy loam
2C - 26 to 65 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Scituate
Percent of map unit: 10 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Footslope, backslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Montauk
Percent of map unit: 5 percent
Landform: Drumlins, hills, ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Charlton
Percent of map unit: 4 percent
Landform: Hills, ground moraines, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No
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Swansea
Percent of map unit: 1 percent
Landform: Marshes, kettles, swamps, bogs, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

422B—Canton fine sandy loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w818
Elevation: 0 to 1,180 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton, extremely stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton, Extremely Stony

Setting
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Scituate, extremely stony
Percent of map unit: 6 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Footslope, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Charlton, extremely stony
Percent of map unit: 6 percent
Landform: Ridges, hills, ground moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Montauk, extremely stony
Percent of map unit: 4 percent
Landform: Ground moraines, recessionial moraines, drumlins, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Swansea
Percent of map unit: 4 percent
Landform: Swamps, bogs, depressions, marshes, kettles
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Custom Soil Resource Report
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651—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9bfc
Elevation: 0 to 3,000 feet
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 80 percent
Urban land: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Parent material: Made land over firm coarse-loamy basal till and/or dense coarse-

loamy lodgment till

Typical profile
H1 - 0 to 6 inches: variable
H2 - 6 to 60 inches: variable

Properties and qualities
Slope: 0 to 25 percent
Depth to restrictive feature: More than 80 inches
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very 

high (0.06 to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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Map—Hydrologic Soil Group
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, Southern 
Part
Survey Area Data: Version 13, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 18, 2019—Jul 9, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 0.3 0.1%

51A Swansea muck, 0 to 1 
percent slopes

B/D 1.2 0.4%

52A Freetown muck, 0 to 1 
percent slopes

B/D 7.1 2.7%

102E Chatfield-Hollis-Rock 
outcrop complex, 15 to 
35 percent slopes

D 11.2 4.2%

254B Merrimac fine sandy 
loam, 3 to 8 percent 
slopes

A 4.7 1.8%

300C Montauk fine sandy 
loam, 8 to 15 percent 
slopes

C 2.1 0.8%

305B Paxton fine sandy loam, 
3 to 8 percent slopes

C 5.9 2.2%

307B Paxton fine sandy loam, 
0 to 8 percent slopes, 
extremely stony

C 40.2 15.1%

307C Paxton fine sandy loam, 
8 to 15 percent slopes, 
extremely stony

C 23.7 8.9%

307E Paxton fine sandy loam, 
15 to 35 percent 
slopes, extremely 
stony

C 2.4 0.9%

310B Woodbridge fine sandy 
loam, 3 to 8 percent 
slopes

C/D 55.0 20.6%

312B Woodbridge fine sandy 
loam, 0 to 8 percent 
slopes, extremely 
stony

C/D 29.8 11.2%

315B Scituate fine sandy loam, 
3 to 8 percent slopes

C 22.4 8.4%

407B Charlton fine sandy 
loam, 3 to 8 percent 
slopes, extremely 
stony

A 9.7 3.7%

420B Canton fine sandy loam, 
3 to 8 percent slopes

B 3.6 1.3%

422B Canton fine sandy loam, 
0 to 8 percent slopes, 
extremely stony

B 36.8 13.8%

651 Udorthents, smoothed A 10.5 3.9%

Totals for Area of Interest 266.8 100.0%
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Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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FIG2

POST DEVELOPMENT
WATERSHED MAP

RJB

MRC

DED

AS NOTED

03/30/2022

1. THIS PLAN WAS PREPARED FOR PERMITTING AND IS NOT SUITABLE FOR
CONSTRUCTION.

2. ELECTRICAL DESIGN, INCLUDING UTILITY POLES, PERFORMED BY OTHERS.
ELECTRICAL EQUIPMENT AND COMPONENTS SHOWN TO ILLUSTRATE
LOCATIONS ONLY. REFER TO ELECTRICAL DRAWINGS FOR DETAILED
ELECTRICAL SYSTEM INFORMATION.

3. SOLAR ARRAY LAYOUT IS SUBJECT TO FINAL DESIGN BUT WILL REMAIN WITHIN
THE PROPOSED LIMITS OF WORK. PROPOSED FENCE MAY BE RELOCATED
BEYOND THE LIMIT OF WORK PENDING FINAL DESIGN.

4. NOTHING SHOWN OR OMITTED FROM THE DOCUMENTS PROVIDED SHALL
RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH ALL APPLICABLE
CODES, REGULATIONS, BYLAWS, AND ORDINANCES.

5. CONTRACTOR SHALL INSTALL TEMPORARY ACCESS ROADS AS NEEDED
DURING CONSTRUCTION.  TEMPORARY ACCESS ROADS SHALL BE
CONSTRUCTED IN ACCORDANCE WITH DETAIL 5 ON SHEET C502.
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A1

Existing Landfill - South

B1

Existing Landfill North
C1

Existing Landfill East

 (treated)

C2

Existing Landfill East

 (untreated)
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Offsite - South

B

Offsite - North

C

Offsite - East

Routing Diagram for EX-HYDRO
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Type III 24-hr  2-yr Rainfall=3.28"EX-HYDRO
  Printed  3/29/2022Prepared by Weston & Sampson Engineers, Inc.

Page 2HydroCAD® 10.10-3a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment A1: Existing Landfill - South

Runoff = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

213,590 78 Meadow, non-grazed, HSG D

213,590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=213,590 sf

Runoff Volume=23,714 cf

Runoff Depth=1.33"

Flow Length=444'

Tc=11.9 min

CN=78

6.17 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

96,515 78 Meadow, non-grazed, HSG D

96,515 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=96,515 sf

Runoff Volume=10,715 cf

Runoff Depth=1.33"

Flow Length=189'

Tc=8.0 min

CN=78

3.17 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 5.30 cfs @ 12.17 hrs,  Volume= 20,364 cf,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

170,328 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D

174,917 79 Weighted Average
170,328 97.38% Pervious Area

4,589 2.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=174,917 sf

Runoff Volume=20,364 cf

Runoff Depth=1.40"

Flow Length=669'

Tc=12.1 min

CN=79

5.30 cfs



Type III 24-hr  2-yr Rainfall=3.28"EX-HYDRO
  Printed  3/29/2022Prepared by Weston & Sampson Engineers, Inc.

Page 5HydroCAD® 10.10-3a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 6,961 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

62,697 78 Meadow, non-grazed, HSG D

62,697 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=62,697 sf

Runoff Volume=6,961 cf

Runoff Depth=1.33"

Flow Length=290'

Tc=6.0 min

CN=78

2.21 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 2.62% Impervious,  Inflow Depth = 1.40"    for  2-yr event
Inflow = 5.30 cfs @ 12.17 hrs,  Volume= 20,364 cf
Outflow = 5.29 cfs @ 12.18 hrs,  Volume= 18,289 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 5.29 cfs @ 12.18 hrs,  Volume= 18,289 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.08' @ 12.18 hrs   Surf.Area= 2,648 sf    Storage= 2,286 cf

Plug-Flow detention time= 68.7 min calculated for 18,289 cf (90% of inflow)
Center-of-Mass det. time= 19.2 min ( 869.6 - 850.3 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=5.29 cfs @ 12.18 hrs  HW=497.08'    (Free Discharge)
1=Level Spreader  (Weir Controls 5.29 cfs @ 0.93 fps)

Pond XB-1: Existing Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=174,917 sf

Peak Elev=497.08'

Storage=2,286 cf

5.30 cfs

5.29 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 0.00% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf
Primary = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
6.17 cfs

6.17 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 0.00% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf
Primary = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
3.17 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 1.93% Impervious,  Inflow Depth = 1.28"    for  2-yr event
Inflow = 6.91 cfs @ 12.15 hrs,  Volume= 25,250 cf
Primary = 6.91 cfs @ 12.15 hrs,  Volume= 25,250 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

213,590 78 Meadow, non-grazed, HSG D

213,590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=213,590 sf

Runoff Volume=49,477 cf

Runoff Depth=2.78"

Flow Length=444'

Tc=11.9 min

CN=78

13.16 cfs



Type III 24-hr  10-yr Rainfall=5.08"EX-HYDRO
  Printed  3/29/2022Prepared by Weston & Sampson Engineers, Inc.

Page 11HydroCAD® 10.10-3a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment B1: Existing Landfill North

Runoff = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

96,515 78 Meadow, non-grazed, HSG D

96,515 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=96,515 sf

Runoff Volume=22,357 cf

Runoff Depth=2.78"

Flow Length=189'

Tc=8.0 min

CN=78

6.74 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 11.08 cfs @ 12.17 hrs,  Volume= 41,844 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

170,328 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D

174,917 79 Weighted Average
170,328 97.38% Pervious Area

4,589 2.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=174,917 sf

Runoff Volume=41,844 cf

Runoff Depth=2.87"

Flow Length=669'

Tc=12.1 min

CN=79

11.08 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 4.69 cfs @ 12.09 hrs,  Volume= 14,523 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

62,697 78 Meadow, non-grazed, HSG D

62,697 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=62,697 sf

Runoff Volume=14,523 cf

Runoff Depth=2.78"

Flow Length=290'

Tc=6.0 min

CN=78

4.69 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 2.62% Impervious,  Inflow Depth = 2.87"    for  10-yr event
Inflow = 11.08 cfs @ 12.17 hrs,  Volume= 41,844 cf
Outflow = 11.06 cfs @ 12.17 hrs,  Volume= 39,769 cf,  Atten= 0%,  Lag= 0.3 min
Primary = 11.06 cfs @ 12.17 hrs,  Volume= 39,769 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.13' @ 12.17 hrs   Surf.Area= 2,703 sf    Storage= 2,424 cf

Plug-Flow detention time= 39.5 min calculated for 39,752 cf (95% of inflow)
Center-of-Mass det. time= 12.4 min ( 841.8 - 829.4 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=11.04 cfs @ 12.17 hrs  HW=497.13'    (Free Discharge)
1=Level Spreader  (Weir Controls 11.04 cfs @ 1.19 fps)

Pond XB-1: Existing Detention Pond

Inflow
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Inflow Area=174,917 sf

Peak Elev=497.13'

Storage=2,424 cf

11.08 cfs

11.06 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 0.00% Impervious,  Inflow Depth = 2.78"    for  10-yr event
Inflow = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf
Primary = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
13.16 cfs

13.16 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 0.00% Impervious,  Inflow Depth = 2.78"    for  10-yr event
Inflow = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf
Primary = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
6.74 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 1.93% Impervious,  Inflow Depth = 2.74"    for  10-yr event
Inflow = 14.58 cfs @ 12.15 hrs,  Volume= 54,292 cf
Primary = 14.58 cfs @ 12.15 hrs,  Volume= 54,292 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East

Inflow
Primary

Hydrograph

Time  (hours)
292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=237,614 sf
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

213,590 78 Meadow, non-grazed, HSG D

213,590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=213,590 sf

Runoff Volume=66,856 cf

Runoff Depth=3.76"

Flow Length=444'

Tc=11.9 min

CN=78

17.77 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

96,515 78 Meadow, non-grazed, HSG D

96,515 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=96,515 sf

Runoff Volume=30,210 cf

Runoff Depth=3.76"

Flow Length=189'

Tc=8.0 min

CN=78

9.09 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 14.86 cfs @ 12.17 hrs,  Volume= 56,247 cf,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

170,328 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D

174,917 79 Weighted Average
170,328 97.38% Pervious Area

4,589 2.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=174,917 sf

Runoff Volume=56,247 cf

Runoff Depth=3.86"

Flow Length=669'

Tc=12.1 min

CN=79

14.86 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 6.33 cfs @ 12.09 hrs,  Volume= 19,625 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

62,697 78 Meadow, non-grazed, HSG D

62,697 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=62,697 sf

Runoff Volume=19,625 cf

Runoff Depth=3.76"

Flow Length=290'

Tc=6.0 min

CN=78

6.33 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 2.62% Impervious,  Inflow Depth = 3.86"    for  25-yr event
Inflow = 14.86 cfs @ 12.17 hrs,  Volume= 56,247 cf
Outflow = 14.84 cfs @ 12.17 hrs,  Volume= 54,172 cf,  Atten= 0%,  Lag= 0.3 min
Primary = 14.84 cfs @ 12.17 hrs,  Volume= 54,172 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.16' @ 12.17 hrs   Surf.Area= 2,734 sf    Storage= 2,502 cf

Plug-Flow detention time= 31.7 min calculated for 54,172 cf (96% of inflow)
Center-of-Mass det. time= 10.7 min ( 831.7 - 821.0 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=14.83 cfs @ 12.17 hrs  HW=497.16'    (Free Discharge)
1=Level Spreader  (Weir Controls 14.83 cfs @ 1.31 fps)

Pond XB-1: Existing Detention Pond
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Inflow Area=174,917 sf

Peak Elev=497.16'

Storage=2,502 cf

14.86 cfs

14.84 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 0.00% Impervious,  Inflow Depth = 3.76"    for  25-yr event
Inflow = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf
Primary = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
17.77 cfs

17.77 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 0.00% Impervious,  Inflow Depth = 3.76"    for  25-yr event
Inflow = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf
Primary = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
9.09 cfs

9.09 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 1.93% Impervious,  Inflow Depth = 3.73"    for  25-yr event
Inflow = 19.62 cfs @ 12.14 hrs,  Volume= 73,797 cf
Primary = 19.62 cfs @ 12.14 hrs,  Volume= 73,797 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Inflow Area=237,614 sf
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

213,590 78 Meadow, non-grazed, HSG D

213,590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=213,590 sf

Runoff Volume=94,805 cf

Runoff Depth=5.33"

Flow Length=444'

Tc=11.9 min

CN=78

25.03 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

96,515 78 Meadow, non-grazed, HSG D

96,515 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=96,515 sf

Runoff Volume=42,839 cf

Runoff Depth=5.33"

Flow Length=189'

Tc=8.0 min

CN=78

12.79 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 20.80 cfs @ 12.17 hrs,  Volume= 79,336 cf,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

170,328 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D

174,917 79 Weighted Average
170,328 97.38% Pervious Area

4,589 2.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=174,917 sf

Runoff Volume=79,336 cf

Runoff Depth=5.44"

Flow Length=669'

Tc=12.1 min

CN=79

20.80 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 8.90 cfs @ 12.09 hrs,  Volume= 27,829 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

62,697 78 Meadow, non-grazed, HSG D

62,697 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)

Runoff

Hydrograph

Time  (hours)
292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=62,697 sf

Runoff Volume=27,829 cf

Runoff Depth=5.33"

Flow Length=290'

Tc=6.0 min

CN=78

8.90 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 2.62% Impervious,  Inflow Depth = 5.44"    for  100-yr event
Inflow = 20.80 cfs @ 12.17 hrs,  Volume= 79,336 cf
Outflow = 20.77 cfs @ 12.17 hrs,  Volume= 77,261 cf,  Atten= 0%,  Lag= 0.2 min
Primary = 20.77 cfs @ 12.17 hrs,  Volume= 77,261 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.20' @ 12.17 hrs   Surf.Area= 2,778 sf    Storage= 2,614 cf

Plug-Flow detention time= 24.5 min calculated for 77,229 cf (97% of inflow)
Center-of-Mass det. time= 9.0 min ( 820.2 - 811.2 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=20.76 cfs @ 12.17 hrs  HW=497.20'    (Free Discharge)
1=Level Spreader  (Weir Controls 20.76 cfs @ 1.47 fps)

Pond XB-1: Existing Detention Pond
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Inflow Area=174,917 sf

Peak Elev=497.20'

Storage=2,614 cf

20.80 cfs

20.77 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 0.00% Impervious,  Inflow Depth = 5.33"    for  100-yr event
Inflow = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf
Primary = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
25.03 cfs

25.03 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 0.00% Impervious,  Inflow Depth = 5.33"    for  100-yr event
Inflow = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf
Primary = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
12.79 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 1.93% Impervious,  Inflow Depth = 5.31"    for  100-yr event
Inflow = 27.52 cfs @ 12.14 hrs,  Volume= 105,090 cf
Primary = 27.52 cfs @ 12.14 hrs,  Volume= 105,090 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Inflow Area=237,614 sf
27.52 cfs

27.52 cfs



A1

Existing Landfill - South

B1

Existing Landfill North
C1

Existing Landfill East

 (treated)

C2

Existing Landfill East

 (untreated)

XB-1

Existing Detention Pond

A

Offsite - South

B

Offsite - North

C

Offsite - East

Routing Diagram for PR-HYDRO
Prepared by Weston & Sampson Engineers, Inc.,  Printed 3/29/2022
HydroCAD® 10.10-3a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Adj Description

207,038 78 Meadow, non-grazed, HSG D
1,432 96 Gravel surface, HSG D

* 5,120 98 Unconnected Impervious, HSG D

213,590 79 78 Weighted Average, UI Adjusted
208,470 97.60% Pervious Area

5,120 2.40% Impervious Area
5,120 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=213,590 sf

Runoff Volume=23,714 cf

Runoff Depth=1.33"

Flow Length=444'

Tc=11.9 min

UI Adjusted CN=78

6.17 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

94,442 78 Meadow, non-grazed, HSG D
* 2,073 98 Unconnected Impervious, HSG D

96,515 78 Weighted Average
94,442 97.85% Pervious Area

2,073 2.15% Impervious Area
2,073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=96,515 sf

Runoff Volume=10,715 cf

Runoff Depth=1.33"

Flow Length=189'

Tc=8.0 min

CN=78

3.17 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 5.30 cfs @ 12.17 hrs,  Volume= 20,364 cf,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

165,457 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D
4,871 98 Unconnected Impervious, HSG D

174,917 79 Weighted Average
165,457 94.59% Pervious Area

9,460 5.41% Impervious Area
4,871 51.49% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Time  (hours)
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=174,917 sf

Runoff Volume=20,364 cf

Runoff Depth=1.40"

Flow Length=669'

Tc=12.1 min

CN=79

5.30 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 6,961 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.28"

Area (sf) CN Description

62,147 78 Meadow, non-grazed, HSG D
550 98 Unconnected pavement, HSG D

62,697 78 Weighted Average
62,147 99.12% Pervious Area

550 0.88% Impervious Area
550 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

2-yr Rainfall=3.28"

Runoff Area=62,697 sf

Runoff Volume=6,961 cf

Runoff Depth=1.33"

Flow Length=290'

Tc=6.0 min

CN=78

2.21 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 5.41% Impervious,  Inflow Depth = 1.40"    for  2-yr event
Inflow = 5.30 cfs @ 12.17 hrs,  Volume= 20,364 cf
Outflow = 5.29 cfs @ 12.18 hrs,  Volume= 18,289 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 5.29 cfs @ 12.18 hrs,  Volume= 18,289 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.08' @ 12.18 hrs   Surf.Area= 2,648 sf    Storage= 2,286 cf

Plug-Flow detention time= 68.7 min calculated for 18,289 cf (90% of inflow)
Center-of-Mass det. time= 19.2 min ( 869.6 - 850.3 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=5.29 cfs @ 12.18 hrs  HW=497.08'    (Free Discharge)
1=Level Spreader  (Weir Controls 5.29 cfs @ 0.93 fps)

Pond XB-1: Existing Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=174,917 sf

Peak Elev=497.08'

Storage=2,286 cf

5.30 cfs

5.29 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 2.40% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf
Primary = 6.17 cfs @ 12.17 hrs,  Volume= 23,714 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
6.17 cfs

6.17 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 2.15% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf
Primary = 3.17 cfs @ 12.12 hrs,  Volume= 10,715 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
3.17 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 4.21% Impervious,  Inflow Depth = 1.28"    for  2-yr event
Inflow = 6.91 cfs @ 12.15 hrs,  Volume= 25,250 cf
Primary = 6.91 cfs @ 12.15 hrs,  Volume= 25,250 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Inflow Area=237,614 sf
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Adj Description

207,038 78 Meadow, non-grazed, HSG D
1,432 96 Gravel surface, HSG D

* 5,120 98 Unconnected Impervious, HSG D

213,590 79 78 Weighted Average, UI Adjusted
208,470 97.60% Pervious Area

5,120 2.40% Impervious Area
5,120 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=213,590 sf

Runoff Volume=49,477 cf

Runoff Depth=2.78"

Flow Length=444'

Tc=11.9 min

UI Adjusted CN=78

13.16 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

94,442 78 Meadow, non-grazed, HSG D
* 2,073 98 Unconnected Impervious, HSG D

96,515 78 Weighted Average
94,442 97.85% Pervious Area

2,073 2.15% Impervious Area
2,073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=96,515 sf

Runoff Volume=22,357 cf

Runoff Depth=2.78"

Flow Length=189'

Tc=8.0 min

CN=78

6.74 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 11.08 cfs @ 12.17 hrs,  Volume= 41,844 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

165,457 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D
4,871 98 Unconnected Impervious, HSG D

174,917 79 Weighted Average
165,457 94.59% Pervious Area

9,460 5.41% Impervious Area
4,871 51.49% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=174,917 sf

Runoff Volume=41,844 cf

Runoff Depth=2.87"

Flow Length=669'

Tc=12.1 min

CN=79

11.08 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 4.69 cfs @ 12.09 hrs,  Volume= 14,523 cf,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.08"

Area (sf) CN Description

62,147 78 Meadow, non-grazed, HSG D
550 98 Unconnected pavement, HSG D

62,697 78 Weighted Average
62,147 99.12% Pervious Area

550 0.88% Impervious Area
550 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)

Runoff
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Type III 24-hr

10-yr Rainfall=5.08"

Runoff Area=62,697 sf

Runoff Volume=14,523 cf

Runoff Depth=2.78"

Flow Length=290'

Tc=6.0 min

CN=78

4.69 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 5.41% Impervious,  Inflow Depth = 2.87"    for  10-yr event
Inflow = 11.08 cfs @ 12.17 hrs,  Volume= 41,844 cf
Outflow = 11.06 cfs @ 12.17 hrs,  Volume= 39,769 cf,  Atten= 0%,  Lag= 0.3 min
Primary = 11.06 cfs @ 12.17 hrs,  Volume= 39,769 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.13' @ 12.17 hrs   Surf.Area= 2,703 sf    Storage= 2,424 cf

Plug-Flow detention time= 39.5 min calculated for 39,752 cf (95% of inflow)
Center-of-Mass det. time= 12.4 min ( 841.8 - 829.4 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=11.04 cfs @ 12.17 hrs  HW=497.13'    (Free Discharge)
1=Level Spreader  (Weir Controls 11.04 cfs @ 1.19 fps)

Pond XB-1: Existing Detention Pond

Inflow
Primary

Hydrograph
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Inflow Area=174,917 sf

Peak Elev=497.13'

Storage=2,424 cf

11.08 cfs

11.06 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 2.40% Impervious,  Inflow Depth = 2.78"    for  10-yr event
Inflow = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf
Primary = 13.16 cfs @ 12.17 hrs,  Volume= 49,477 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
13.16 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 2.15% Impervious,  Inflow Depth = 2.78"    for  10-yr event
Inflow = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf
Primary = 6.74 cfs @ 12.12 hrs,  Volume= 22,357 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
6.74 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 4.21% Impervious,  Inflow Depth = 2.74"    for  10-yr event
Inflow = 14.58 cfs @ 12.15 hrs,  Volume= 54,292 cf
Primary = 14.58 cfs @ 12.15 hrs,  Volume= 54,292 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Inflow Area=237,614 sf
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Adj Description

207,038 78 Meadow, non-grazed, HSG D
1,432 96 Gravel surface, HSG D

* 5,120 98 Unconnected Impervious, HSG D

213,590 79 78 Weighted Average, UI Adjusted
208,470 97.60% Pervious Area

5,120 2.40% Impervious Area
5,120 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=213,590 sf

Runoff Volume=66,856 cf

Runoff Depth=3.76"

Flow Length=444'

Tc=11.9 min

UI Adjusted CN=78

17.77 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

94,442 78 Meadow, non-grazed, HSG D
* 2,073 98 Unconnected Impervious, HSG D

96,515 78 Weighted Average
94,442 97.85% Pervious Area

2,073 2.15% Impervious Area
2,073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=96,515 sf

Runoff Volume=30,210 cf

Runoff Depth=3.76"

Flow Length=189'

Tc=8.0 min

CN=78

9.09 cfs
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Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 14.86 cfs @ 12.17 hrs,  Volume= 56,247 cf,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

165,457 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D
4,871 98 Unconnected Impervious, HSG D

174,917 79 Weighted Average
165,457 94.59% Pervious Area

9,460 5.41% Impervious Area
4,871 51.49% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=174,917 sf

Runoff Volume=56,247 cf

Runoff Depth=3.86"

Flow Length=669'

Tc=12.1 min

CN=79

14.86 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 6.33 cfs @ 12.09 hrs,  Volume= 19,625 cf,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description

62,147 78 Meadow, non-grazed, HSG D
550 98 Unconnected pavement, HSG D

62,697 78 Weighted Average
62,147 99.12% Pervious Area

550 0.88% Impervious Area
550 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

25-yr Rainfall=6.20"

Runoff Area=62,697 sf

Runoff Volume=19,625 cf

Runoff Depth=3.76"

Flow Length=290'

Tc=6.0 min

CN=78

6.33 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 5.41% Impervious,  Inflow Depth = 3.86"    for  25-yr event
Inflow = 14.86 cfs @ 12.17 hrs,  Volume= 56,247 cf
Outflow = 14.84 cfs @ 12.17 hrs,  Volume= 54,172 cf,  Atten= 0%,  Lag= 0.3 min
Primary = 14.84 cfs @ 12.17 hrs,  Volume= 54,172 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.16' @ 12.17 hrs   Surf.Area= 2,734 sf    Storage= 2,502 cf

Plug-Flow detention time= 31.7 min calculated for 54,172 cf (96% of inflow)
Center-of-Mass det. time= 10.7 min ( 831.7 - 821.0 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=14.83 cfs @ 12.17 hrs  HW=497.16'    (Free Discharge)
1=Level Spreader  (Weir Controls 14.83 cfs @ 1.31 fps)

Pond XB-1: Existing Detention Pond
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Inflow Area=174,917 sf

Peak Elev=497.16'

Storage=2,502 cf

14.86 cfs

14.84 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 2.40% Impervious,  Inflow Depth = 3.76"    for  25-yr event
Inflow = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf
Primary = 17.77 cfs @ 12.16 hrs,  Volume= 66,856 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South
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Inflow Area=213,590 sf
17.77 cfs

17.77 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 2.15% Impervious,  Inflow Depth = 3.76"    for  25-yr event
Inflow = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf
Primary = 9.09 cfs @ 12.11 hrs,  Volume= 30,210 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Inflow Area=96,515 sf
9.09 cfs
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 4.21% Impervious,  Inflow Depth = 3.73"    for  25-yr event
Inflow = 19.62 cfs @ 12.14 hrs,  Volume= 73,797 cf
Primary = 19.62 cfs @ 12.14 hrs,  Volume= 73,797 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Inflow Area=237,614 sf
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Summary for Subcatchment A1: Existing Landfill - South

Runoff = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Adj Description

207,038 78 Meadow, non-grazed, HSG D
1,432 96 Gravel surface, HSG D

* 5,120 98 Unconnected Impervious, HSG D

213,590 79 78 Weighted Average, UI Adjusted
208,470 97.60% Pervious Area

5,120 2.40% Impervious Area
5,120 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0070 0.10 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

2.7 224 0.0400 1.40 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

0.7 170 0.3300 4.02 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

11.9 444 Total

Subcatchment A1: Existing Landfill - South
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=213,590 sf

Runoff Volume=94,805 cf

Runoff Depth=5.33"

Flow Length=444'

Tc=11.9 min

UI Adjusted CN=78

25.03 cfs
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Summary for Subcatchment B1: Existing Landfill North

Runoff = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

94,442 78 Meadow, non-grazed, HSG D
* 2,073 98 Unconnected Impervious, HSG D

96,515 78 Weighted Average
94,442 97.85% Pervious Area

2,073 2.15% Impervious Area
2,073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0160 0.14 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

0.6 54 0.0480 1.53 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.3 85 0.0250 1.11 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

8.0 189 Total

Subcatchment B1: Existing Landfill North
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=96,515 sf

Runoff Volume=42,839 cf

Runoff Depth=5.33"

Flow Length=189'

Tc=8.0 min

CN=78

12.79 cfs



Type III 24-hr  100-yr Rainfall=7.93"PR-HYDRO
  Printed  3/29/2022Prepared by Weston & Sampson Engineers, Inc.

Page 28HydroCAD® 10.10-3a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment C1: Existing Landfill East (treated)

Runoff = 20.80 cfs @ 12.17 hrs,  Volume= 79,336 cf,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

165,457 78 Meadow, non-grazed, HSG D
4,589 98 Water Surface, HSG D
4,871 98 Unconnected Impervious, HSG D

174,917 79 Weighted Average
165,457 94.59% Pervious Area

9,460 5.41% Impervious Area
4,871 51.49% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.0250 0.16 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

4.9 390 0.0360 1.33 Shallow Concentrated Flow, Shallow 1
Short Grass Pasture   Kv= 7.0 fps

1.1 133 0.0900 2.10 Shallow Concentrated Flow, Shallow 2
Short Grass Pasture   Kv= 7.0 fps

1.0 96 0.0520 1.60 Shallow Concentrated Flow, Shallow 3
Short Grass Pasture   Kv= 7.0 fps

12.1 669 Total

Subcatchment C1: Existing Landfill East (treated)
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=174,917 sf

Runoff Volume=79,336 cf

Runoff Depth=5.44"

Flow Length=669'

Tc=12.1 min

CN=79

20.80 cfs
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Summary for Subcatchment C2: Existing Landfill East (untreated)

Runoff = 8.90 cfs @ 12.09 hrs,  Volume= 27,829 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.93"

Area (sf) CN Description

62,147 78 Meadow, non-grazed, HSG D
550 98 Unconnected pavement, HSG D

62,697 78 Weighted Average
62,147 99.12% Pervious Area

550 0.88% Impervious Area
550 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0800 0.26 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 3.28"

1.1 240 0.2500 3.50 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

1.7 Direct Entry, Min Tc=0.1 hrs

6.0 290 Total

Subcatchment C2: Existing Landfill East (untreated)
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Type III 24-hr

100-yr Rainfall=7.93"

Runoff Area=62,697 sf

Runoff Volume=27,829 cf

Runoff Depth=5.33"

Flow Length=290'

Tc=6.0 min

CN=78

8.90 cfs
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Summary for Pond XB-1: Existing Detention Pond

Inflow Area = 174,917 sf, 5.41% Impervious,  Inflow Depth = 5.44"    for  100-yr event
Inflow = 20.80 cfs @ 12.17 hrs,  Volume= 79,336 cf
Outflow = 20.77 cfs @ 12.17 hrs,  Volume= 77,261 cf,  Atten= 0%,  Lag= 0.2 min
Primary = 20.77 cfs @ 12.17 hrs,  Volume= 77,261 cf

Routing by Stor-Ind method, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs
Peak Elev= 497.20' @ 12.17 hrs   Surf.Area= 2,778 sf    Storage= 2,614 cf

Plug-Flow detention time= 24.5 min calculated for 77,229 cf (97% of inflow)
Center-of-Mass det. time= 9.0 min ( 820.2 - 811.2 )

Volume Invert Avail.Storage Storage Description

#1 496.00' 3,490 cf Detention Basin (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

496.00 1,590 0 0
497.00 2,560 2,075 2,075
497.50 3,100 1,415 3,490

Device Routing     Invert Outlet Devices

#1 Primary 497.00' 70.0' long Level Spreader   2 End Contraction(s)   

Primary OutFlow  Max=20.76 cfs @ 12.17 hrs  HW=497.20'    (Free Discharge)
1=Level Spreader  (Weir Controls 20.76 cfs @ 1.47 fps)

Pond XB-1: Existing Detention Pond
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Inflow Area=174,917 sf

Peak Elev=497.20'

Storage=2,614 cf

20.80 cfs

20.77 cfs
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Summary for Link A: Offsite - South

Inflow Area = 213,590 sf, 2.40% Impervious,  Inflow Depth = 5.33"    for  100-yr event
Inflow = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf
Primary = 25.03 cfs @ 12.16 hrs,  Volume= 94,805 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link A: Offsite - South

Inflow
Primary

Hydrograph

Time  (hours)
292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=213,590 sf
25.03 cfs

25.03 cfs
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Summary for Link B: Offsite - North

Inflow Area = 96,515 sf, 2.15% Impervious,  Inflow Depth = 5.33"    for  100-yr event
Inflow = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf
Primary = 12.79 cfs @ 12.11 hrs,  Volume= 42,839 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link B: Offsite - North
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Summary for Link C: Offsite - East

Inflow Area = 237,614 sf, 4.21% Impervious,  Inflow Depth = 5.31"    for  100-yr event
Inflow = 27.52 cfs @ 12.14 hrs,  Volume= 105,090 cf
Primary = 27.52 cfs @ 12.14 hrs,  Volume= 105,090 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-29.00 hrs, dt= 0.01 hrs

Link C: Offsite - East
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Stormwater Report - Attachment D Calculations

Dudley Landfill Solar PV Development Project 

Dudley, MA

Standard 1: No New Untreated Discharges

Subcatchment

2-yr 24-hr 

Discharge 

Velocity (fps)

Discharge Location Analysis Point

Permissible 

Velocity

(fps)

A1 4.0 Overland Flow to South A 4

B1 1.1 Overland Flow to North B 4

C1 0.9 Detention Basin Level Spreader to East C 4

C2 3.5 Overland Flow to East C 4

Notes:

1.  Velocities calculated using HydroCAD modeling software.

2.  Permissible Velocities referenced from the Massachusetts Stormwater Handbook Volume 3 Table 2.3.1 Example of Permissible Velocity 

Table.



Stormwater Report - Attachment D Calculations

Dudley Landfill Solar PV Development Project 

Dudley, MA

Standard 2: Peak Rate Attenuation

2 6.17 6.17 0.00

10 13.16 13.16 0.00

25 17.77 17.77 0.00

100 25.03 25.03 0.00

2 3.17 3.17 0.00

10 6.74 6.74 0.00

25 9.09 9.09 0.00

100 12.79 12.79 0.00

2 6.91 6.91 0.00

10 14.58 14.58 0.00

25 19.62 19.62 0.00

100 27.52 27.52 0.00

A

B

C

OFF-SITE SUMMARY FLOW

Sub-basin / 

Wetland

24-hour 

Storm 

Event

Existing 

Condition Peak 

Runoff (cfs)

Proposed 

Condition Peak 

Runoff (cfs)

Difference in 

Peak Runoff 

(cfs)



 

 

 

 

 

 

 

 

 

Attachment E - Long Term Pollution Prevention Plan 



Dudley Landfill Solar LLC   
 

 

Page 1 of 1 

 westonandsampson.com 

Long Term Pollution Prevention Plan

To meet the requirements of Standard 4 of the Massachusetts Stormwater Handbook, this Long-Term 

Pollution Prevention Plan is provided to identify the proper procedures and practices for source control and 

pollution prevention.   

 

Storage and Handling of Oil and other Hazardous Materials 

 

There will be no hazardous materials stored or handled onsite with the exception of fuel for construction 

equipment.  Fuel will be stored in approved storage containers, outside of wetland resource areas and 

associated buffer zones.  

 

Operation and Maintenance of Stormwater Control Structures 

 

The Town of Dudley will remain owner and operator of the stormwater detention basin.  Dudley Landfill Solar 

LLC will maintain temporary controls for the site during construction as outlined in the Construction Period 

Erosion and Sedimentation Control Plan included in Attachment F.   

 

Landscaping 

 

The landscaped areas will be maintained by Dudley Landfill Solar LLC and the Town of Dudley as outlined in 

the lease agreement between Ameresco, Inc. and the Town of Dudley. 

 

Septic System 

 

There will be no septic system or wastewater produced on site. 

 

Non-Hazardous Waste Management/Good Housekeeping Practices 

 

All non-hazardous waste is to be stored in designated trash or recycling containers onsite for periodic 

collection by the local trash collector or Contractor during construction.  Following construction, all non-

hazardous waste should not be stored onsite.  Dudley Landfill Solar LLC maintenance staff should inspect 

the site during maintenance visits and if trash is observed, it should be collected and removed from the site. 

 

Prohibition of Illicit Discharges 

 

Illicit discharges to the on-site stormwater management system are strictly prohibited.  Illicit discharges are 

defined as any direct or indirect non-stormwater discharge to the on-site stormwater system.  There are no 

existing illicit discharges associated with the project. 
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