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Brief Project Description: 
 

NRG Canal LLC owns approximately 52 acres of land (the “Property”), north of an active railroad right-of 

way owned by Massachusetts Department of Transportation and operated by Cape Cod Central Railroad, 

in the Town of Sandwich at which the existing Canal Generating Station (the “Station”) and ancillary 

structures and infrastructure currently are located.  The Property is bounded by Freezer Road and land 

owned by the United States Army Corps of Engineers to the east; by Canal Service Road and the Cape Cod 

Canal to the north; the Town of Bourne to the west; and Rickey’s Road and railroad ROW to the south. The 

majority of the Property is currently developed to support the existing Canal Generating Station, which 

includes one oil and one oil and gas-fueled electric generation units with an output capacity of approximately 

1,120 MW, a 498-foot high exhaust stack, several aboveground oil storage tanks, ammonia storage tanks, 

and appurtenant structures and infrastructure.  The Property is located within the Massachusetts Coastal 

Zone and a majority of the Property is located within the FEMA-Mapped 100 year flood zone. The Property 

is zoned “Industrial Limited.” 
 

NRG Canal 3 Development LLC (“NRG Canal 3”), seeks to permit, construct, and operate a state-of-the-

art, fast-starting, dual-fueled simple-cycle electric generating facility (the “Project”) proposed on the 

Property.   The Project will utilize a single General Electric (GE) 7HA.02 combustion turbine, or a 

comparable unit, with an approximate net nominal capacity of 350 MW1 and will operate during peak times 

of energy demand, for up to 4,380 hours per year with a maximum of 720 hours on ultra-low sulfur distillate 

(ULSD) to provide the flexibility and reliability to meet the region’s demonstrated power needs. The Project 

will include an approximately 220- foot tall stack. 
 

Canal Unit 3 is proposed on approximately 12 acres on the Property (the “Project Site”), of which the Project 

will permanently occupy approximately 10.6 acres, with natural gas and ULSD interconnections running 

west-to- east along existing interconnection corridors.    The Project Site is currently occupied by concrete-

slab, aluminum-sided warehouses, two ammonia storage tanks, several temporary trailers, and hard-packed 

open area used for temporary parking.  An electrical interconnection will connect the simple-cycle unit to 

the existing electrical grid via the Eversource-owned switchyard, located to the south from the Property, 

across Rickey’s Road and the Cape Cod Central Railroad ROW, owned by Massachusetts Department of 

Transportation (MassDOT).  Temporary use of land within the Property will occur during construction for 

parking and laydown.  The proposed in-service date for the Project is June 2019. 

                                                           
1 The gross electrical output of the combustion turbine will vary from approximately 330 MW at higher ambient temperatures to 

approximately 365 MW at very low temperatures. 



REQUIRED FILING MATERIALS

The following must be attached to the Application Form at the time of its filing:

 Certified List of Abutters (required for all application types except Attachment 5, Jurisdictional 
Determination).  A list of abutting property owners within 300 feet of the boundaries of the develop-
ment site and their addresses. Include both local and off-Cape addresses when applicable.

   
 This list must be formatted in three columns consistent with the Standard Label Format 
 designed to print on Avery Labels #5160.  
 List must be certified by the Town Assessor’s office.  Note: Assessor’s offices may take up to 

10 days to certify an abutter’s list.
 If there are more than 50 abutters, applicants must provide three sets of the certified list on 

self-adhesive labels.

 Required Filing Fee.  Please calculate according to the Schedule of Fees (see Enabling Regula-
tions, Section 14).  Please make check payable to BARNSTABLE COUNTY TREASURER.

 An 8 1/2”x 11” copy of the U.S.G.S. quadrangle map of the area, containing sufficient information 
for the Commission to locate the site of the proposed development.

 Development Plans.  File as required for each application type you are making.  See list of 
Attachment(s) below for specific instructions. 

 Permits or Actions.  List of local, state, or federal agencies or boards from which a permit or other 
actions have, will, or may need to be sought.  Include agency/board name, type of permit, date 
filed, and file number.  If one of the listed permits or actions requires the filing of an Environmental 
Notification Form under the Massachusetts Environmental Policy Act (MEPA), please contact the 
Commission’s Chief Regulatory Officer to discuss the potential for joint Commission and MEPA 
review.  For information on MEPA regulations contact the Executive Office of Energy and Environ-
mental Affairs, MEPA Unit, at (617) 626-1020. Please attach all relevant MEPA documents and 
describe the status of the MEPA filing.

Applicants must also submit the necessary attachment(s) based on the type of application(s) being made:

 Attachment 1:     DRI Application Filing Procedures & Requirements
 Attachment 2:     DRI Exemption Application Filing Procedures & Requirements 
 Attachment 3:     Hardship Exemption Application Filing Procedures & Requirements 
 Attachment 4:     Limited DRI Review Application Filing Procedures & Requirements
 Attachment 5:     Jurisdictional Determination Application Filing Procedures & Requirements
 Attachment 6:     Joint MEPA/DRI Review Application
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STEP FOUR: DRI CONSISTENCY REVIEW 
 
Once an application is deemed complete, a substantive public hearing will be scheduled and Commission 
staff shall review the application for its consistency with the Act, Regional Policy Plan (RPP), Districts of 
Critical Planning Concern regulations, municipal development bylaws, and certified Local 
Comprehensive Plans and prepare a staff report.  The RPP and associated technical bulletins applicable to 
the Commission review of the proposed development shall be those in effect at the date of the first 
substantive public hearing. 
 
SECTION II. REQUIRED SUBMITTALS: 
 
 1.  Application Cover Sheet and its Required Filing Materials. 
 
 2. Massachusetts Historical Commission (MHC) Notification Form. Applicant must complete and 

submit a Project Notification Form (PNF) to the MHC (PNF may be obtained from Commission staff 
or from MHC’s web site). (state.ma.us/mhc/mhcform/formidx.htm) 

 
a.  If the proposed project involves demolition or alteration of a historic structure, current 
photographs of the historic structure and elevation drawings showing all proposed building 
facades should be included with the PNF.  (This will allow MHC to provide comments on the 
PNF more quickly.)  Copies of all submitted materials must be provided to the Commission. 
 
b.  Submit proof of receipt of PNF by the MHC.  

 
 3.  Certification of Local Filing. Provide certification of filing copies of this completed  

application with the Town Clerk, Building Inspector, DRI Liaison, Planning Board, and any other 
local board before which a permit is pending or action is required for this proposed project.  It is the 
ongoing responsibility of the Applicant to continue to provide these municipal agencies and boards 
with all materials provided to the Commission throughout the DRI review process. 

 
 4.  Required Plans. 
 
A. Plan Size Requirements.  For each plan submitted, provide each of the following: 

 Copy of plan(s) sheet size 24" x 36" 
 Copy of plan(s) reduced to fit sheet size 11" x 17" 

 
B. General Requirements: 

 All plans should be drawn at a scale of 1" = 40', however other scales which provide 
sufficient detail are acceptable. 

 If the plan requires more than one sheet, a cover sheet at the scale of 1"= 200' showing the 
entire property must be included. 

 Include a locus map at 1:25,000 scale with the outline of the entire property clearly shown. 
 Legal Data to Appear on ALL Submitted Plans, as appropriate: 
1.  Name and address of Applicant and authorization of owner if different from Applicant. 
2.  Name and address of owner(s) of record, if different from Applicant. 
3.  Name and address of person(s) or firm preparing the plan. 
4.  Current zoning classification of property, including exact zoning boundary if the  

development site is in more than one district. 
5.  Property boundary line plotted to scale.  Distances, angles, and area should be shown. 
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6.  North arrow, scale, and date. 
7.  Property lines and names of owners of adjoining parcels. 
8.  Location, width, and purpose of all existing and proposed easements, setbacks, 

reservations, and areas dedicated to public use within and adjoining the property. 
9.  Date of plan(s) and subsequent revisions. 
10.  Plans must be stamped with original stamp of registered architect, landscape architect, or 

professional engineer, as appropriate. 
 

C. Existing Conditions Plans.  Shall show the following: 
1.  EXISTING topography at contour intervals of no more than five feet.   
2.  Hydrologic features on-site or within 300 feet of the project boundary, including   
 water bodies, wetlands, vernal pools, and floodplains. 
3.  Vegetative cover, including existing wooded areas, existing landscaped areas, and other 

significant features.  
4.  Indicate by survey point any trees that may qualify as Specimen Trees (Refer to 

definition of Specimen Tree in 2009 Regional Policy Plan.)  
5.  Where applicable, indicate in a table the square footage or acreage of the following: 

developed areas, open space or undisturbed areas, and wetlands. 
6.  Use, location, and dimensions of major buildings and/or structures, including but not 

limited to parking and loading areas, fences, walls, and docks. 
7.  Location and width of existing rights of way, roads, and paths, including site access. 

Information should include road geometry, sight distances, and emergency vehicle 
access. 

8.  Location of any existing sewage disposal facilities, water supply facilities and stormwater 
utilities.   

 9.  Electric, gas, telephone lines, cable TV and appurtenances, and any other easements. 
10.  Identify historically significant sites, buildings, and/or features. 

 
D. Proposed Development Plans.  Shall show the following:  

1.  Grading and drainage plan showing PROPOSED topography at appropriate contour  
intervals.  Erosion Control Measures (hay bales, fences, etc.) proposed for use should be 
noted.  (Note that proposed grading and drainage must be shown on a separate sheet 
from the existing conditions.) 

2.  Location, proposed use and dimensions of all buildings and other structures,  
 such as retaining walls, fences, docks, outdoor storage tanks, air-conditioning units,  
 and waste disposal units.  Include total square footage of impervious building area. 
3.  Location and arrangement of site access and egress, including parking, loading, outdoor 

storage areas and all paths for pedestrian travel within the site.  Information should 
include profiles and cross-sections of roadways and sidewalks showing grades and 
widths.  Include total square footage of impervious area from all paved surfaces. 

4.  Indicate in a table the square footage or acreage of the following: developed areas, open 
space or undisturbed areas, and wetlands. 

5.  Location, design and construction of all water, sewage disposal, stormwater disposal, oil, 
electric, gas and solar energy facilities.   

6.  General landscaping plan and planting schedule, including the treatment of buffer areas, 
the location, quantity, types, and size of all plant materials, and natural areas to be 
retained. 

7.  Elevation drawings (to scale) of all building façades that also specify all exterior building 
materials. 

8.  A roof plan showing the direction of all roof slopes, all roof materials, and the location of 
all rooftop equipment. 
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 9.  Floor plans of proposed buildings and other structures for all floors (as requested by 
Commission staff). 

10.  Samples of all proposed exterior materials are required for projects not using traditional 
wood or brick building materials.  A materials board must include samples of all 
proposed exterior wall, trim, and roof materials, as well as their proposed colors. 

11.  Location, size, materials, and design of all outdoor lighting facilities and signs. 
 
 5. Supporting Studies, Reports, or Information. 
 
Note that the Commission’s regulatory staff may initially waive some of the following requirements due 
to the location, size, or type of development.  Guidance on these items, and the timing of their filing, may 
be obtained at the pre-application meeting. 
 
A.  Detailed Project Description.  Clearly describe the scope of work, including the relationship of 

the proposal to the existing conditions on-site and the existing and proposed uses.  Also:  
 Clearly discuss the impacts of your project and how they will be mitigated. 
 Explain how the project benefits the community and the region by meeting or 
exceeding the Regional Policy Plan’s Minimum Performance Standards and Best 
Development Practices. 
 

B.  Written Design Narrative.  The narrative should present the Applicants analysis of the context of the 
project’s surroundings and the relationship of the project to this context (including a discussion of 
approaches taken and the success and appropriateness of the selected approach). Clearly explain the 
design concept, alternatives considered, and how the proposed project’s siting and building design are 
consistent with Technical Bulletin 96-001, Designing the Future to Honor the Past, Design Guidelines 
for Cape Cod, as amended and with the Addendum to Technical Bulletin 96-001, Contextual Design on 
Cape Cod:  Design Guidelines for Large-Scale Development (where applicable).  Include information 
regarding materials, colors, and construction methods to be used. 
 
C.  A traffic impact analysis in accordance with Technical Bulletin 96-003, Guidelines for 

Transportation Impact Assessment, as amended. 
D.  A nitrogen loading analysis for existing and proposed conditions in accordance with Technical 

Bulletin 91-001, Nitrogen Loading, as amended. 
E.  Proposed monitoring well plan (sampling schedule), showing well locations, top of casing 

elevations, water table elevation, and other relevant information (if applicable). 
F.  Copies of any ground water discharge permits or wastewater treatment pilot project approvals 

from the Department of Environmental Protection, or any ground water investigations or studies. 
G.  Information on 21-E site assessments concerning environmental contamination on or affecting the 

project site (if available). 
H.  A plant and wildlife habitat assessment in accordance with Technical Bulletin 92-002, DRI 

Guidelines for Natural Resources Inventory, as amended. 
I.  Project, employment, and economic impact information in accordance with Technical Bulletin 

04-002, DRI Economic Development Technical Bulletin, as amended.  
J.  Information on how the project will satisfy the Regional Policy Plan’s affordable housing 

requirements, and, where applicable, Technical Bulletin 09-001, DRI Guidelines for Mitigation 
Credit and Reduction of Minimum Performance Standard AH3.2, as amended and/or Technical 
Bulletin 10-001, DRI Guidelines for Calculation of Mitigation for DRIs in “Other” Category for 
Minimum Performance Standard AH3.1, as amended. 

K.  Information on the sales price and/or rent including the methodology and assumptions used, 
breakdown on the number of bedrooms, size of bedrooms for affordable housing units and 
provisions for special needs housing. 
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L.  Information on the types, amounts, methods of generation, use, storage, treatment, and disposal of 
solid wastes and/or hazardous materials and/or hazardous wastes. 

M.  Information on the provisions of open space in accordance with Technical Bulletin 94-001, 
Guidelines for Calculation & Provision of Open Space in DRIs, as amended. 

N.   For projects involving a structure that is listed on the National or State Register of Historic 
places, or that is a historic structure, submit photographs of the existing property, buildings, and 
the surrounding properties. 

O.  Information on construction sequencing for any rehabilitation or alteration work proposed on a 
structure that is listed on the National or State Register of Historic Places. 

P.  Information on exterior lighting in accordance with Technical Bulletin 95-001, DRI Guidance for 
Exterior Lighting Design, as amended. 

Q.    Information on the project’s energy use in accordance with Technical Bulletin 09-002, DRI 
Guidelines for Energy Compliance, as amended. 

R.  For projects involving telecommunications facilities (monopoles, self supporting or guyed towers, 
etc.), information in accordance with Technical Bulletin 97-001, Guidelines for DRI Review of 
Wireless Communication Towers, as amended. 

 
SECTION III. IMPORTANT NOTES: 
 
If you have any questions or require assistance in completing this application form, please contact a 
member of the Commission’s Regulatory staff at (508) 362-3828.  A copy of the current Regional Policy 
Plan and Commission regulations are available at the Commission office or on the web at 
www.capecodcommission.org. 
 
Copying Requirements 
Note that additional copies of all submitted materials will be requested prior to scheduled meetings and 
hearings throughout the review process in accordance with the schedule below; however, the project 
Regulatory staff will contact the Applicant to discuss the required copies at each stage in the DRI review 
process: 
 
-  Once the DRI Application is deemed complete and the project Regulatory staff has scheduled a public 
hearing, the Applicant should provide eight (8) copies of the completed application (for inclusion in the 
Commission’s files and distribution to Commission Subcommittee members). 
 
-  Fourteen (14) calendar days prior to any scheduled Subcommittee public hearing or meeting, eight (8) 
copies and one (1) electronic copy of any supplemental materials, revised reports or plans should be 
provided. 
 
-  Seven (7) business days prior to a final hearing before the full Commission, up to nineteen (19) copies 
of all materials should be submitted for distribution by Commission staff to Commission members. 
 
If the Applicant fails to provide the necessary copies in a timely manner, any copies that must be 
produced by the Commission will be charged to the DRI Applicant in accordance with the Schedule of 
Fees. 
 
In the event that a significant volume of copying needs to be undertaken by the Commission that 
necessitates the services of an outside vendor, the Applicant will be charged for this copying.  
 
In an effort to reduce use of paper, the Commission can accept certain application materials electronically 
and/or on a CD.  Also, in an effort to reduce non-recyclable materials, the Commission would prefer that 
all materials be submitted on recycled content paper and be printed double-sided.  Additionally, please 
avoid the use of metal or plastic ring binders and plastic report covers. 
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1.0 INTRODUCTION 

NRG Canal 3 Development LLC (Canal 3) proposes to construct a new, highly efficient, fast-starting, 

approximately 350-megawatt (MW)1 peak electric generating unit (the Project) at the existing 52-acre Canal 

Generating Station site on Freezer Road in Sandwich, Massachusetts (the Property).  Site Development 

Plans for the Project are provided in Section 4.0.   

The Property has been used for power generation since the late 1960s, when the Canal Generating Station 

(the Station) became operational.  The Property is generally bounded to the south by a railroad right-of-

way (ROW), to the east by Freezer Road, and to the west by undeveloped land in the town of Bourne.  The 

Cape Cod Canal lies to the north, with a public access walkway maintained by the United States Army 

Corps of Engineers (USACE) located along the Property boundary, adjacent to the canal.  The proposed 

Project will be located on approximately 12 acres (Project Site) within the Property (see Site Development 

Plans in Section 4.0). The entire Property, including the proposed 12-acre Project Site, is zoned as 

“Industrial Limited” (IND) by the Town of Sandwich and is currently occupied by appurtenant structures 

supporting the existing Station.  The main access road to the Property from Freezer Road passes along 

the southern boundary of the Property, just south of the proposed Project Site.  The currently operating 

electric generating units and most of the associated facilities are located west of the proposed Project Site.   

The Project will include one state-of-the-art simple-cycle combustion turbine with a net nominal electrical 

output of approximately 350 MW.  Canal 3 plans to use a General Electric (GE) 7HA.02 combustion turbine 

generator (CTG), or a comparable unit.  The Project is expected to operate during times of peak energy 

demand, for up to 4,380 hours per year and would run primarily on natural gas, with up to 720 hours per 

year on ultra-low sulfur distillate (ULSD), as the back-up fuel.  The proposed Project will be equipped with 

state-of-the-art emissions control technologies, a near-zero liquid discharge design to reduce water 

demand, and noise attenuation, including an acoustically treated enclosure around the new turbine.  The 

Project will meet all applicable local, state, and federal environmental regulations.   

The Project will directly interconnect with the electrical grid via the existing NSTAR Electric Company d/b/a 

Eversource Energy (Eversource) 345-kilovolt (kV) switchyard and transmission lines located south of the 

Property, requiring an easement across an active railroad ROW owned by Massachusetts Department of 

Transportation (MassDOT) and operated by the Cape Cod Central Railroad.  Canal 3 will construct an 

approximately 1,850-foot, three-phase 345-kV overhead circuit from a circuit breaker at the new generator 

step-up transformer to the Eversource switchyard.   

Natural gas for the proposed Project will be delivered via an interconnection to the Algonquin Gas 

Transmission, LLC (AGT) pipeline.  An existing interconnection already serves the Station; however, the 

proposed Project will require higher pressure natural gas.  A new 3,590-foot natural gas pipeline will be 

constructed within the Property from the existing natural gas pipeline to the new gas compressor building, 

as shown in the Site Development Plans in Section 4.0  

ULSD for the Project will be transported to the Project by barge, using the same delivery practices as used 

for the existing Station.  A new unloading pipe will be installed adjacent to the existing unloading line.  

Storage of the ULSD will be within an existing 5.7-million-gallon storage tank and a 1.8-million-gallon day 

tank, both of which are equipped with full secondary containment.  As shown in the Site Development Plans 

in Section 4.0, a new approximately 4,000-foot pipeline within the Property will connect the dock, ULSD 

storage tank, day tank, and CTG. 

The existing 1,120-MW Station, which occupies the western portion of the Property, consists of two steam-

electric generating units, each with a nominal generating capacity of 560 MW, served by a single 498-foot 

                                                      
1 The gross electrical output of the CTG will vary from approximately 330 MW at higher ambient temperatures to approximately 365 
MW at very low temperatures. 
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exhaust stack, several aboveground fuel oil storage tanks, ammonia (NH3) storage tanks, and other 

appurtenant structures and infrastructure.  The two existing 60,000-gallon NH3 storage tanks, already 

located on the Project Site, will be enclosed in a new building and used to store NH3 for the Project’s 

selective catalytic reduction (SCR) system.  Raw water will be supplied by the existing non-potable water 

supply wells (Well Nos. 2 and 3), which currently serve the existing Station. 

The proposed Project is intended to provide additional needed capacity to the Southeast 

Massachusetts/Rhode Island (SEMA/RI)2 load zone in the Independent System Operator-New England 

(ISO-NE) electric grid, to help meet energy demand during peak times. 

In addition, the Project will enhance the region’s overall electric system and support the future of renewable 

energy development in Massachusetts by providing a fast-starting back-up for intermittent renewable 

energy sources such as solar and wind.  The proposed Project will also provide financial benefits including 

jobs during and after construction, and it will have a significant positive impact on the Town of Sandwich’s 

property tax base.  

Construction of the proposed Project is scheduled to begin in the summer of 2017 and continue for a period 

of 24 months.  As the Project cleared in ISO-NE’s most recent Forward Capacity Auction (FCA), held in 

February 2016, it is required to commence commercial operation no later than June 2019.  

                                                      
2 On November 10, 2015, ISO-NE made a filing at the FERC with specific information related to FCA #10.  Within that 
filing, they confirmed that only two capacity zones will be modeled in FCA #10: Southeastern New England (SENE) 
and Rest of Pool (ROP).  SENE is a new capacity zone that includes two zones previously known as SEMA/RI and 
Northeast Massachusetts (NEMA). 
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2.0 MASSACHUSETTS HISTORICAL COMMISSION NOTIFICATION 

FORM 

The Station is designated by the Town of Sandwich as a historic site.  An archaeological investigation, 

including pedestrian survey of the Property and consultation with the Massachusetts Historical Commission 

(MHC), was undertaken in 1998 in support of a previously proposed project on the proposed Project Site. 

The investigation determined that, due to the extent of prior disturbance, it was unlikely any intact 

archaeological resources were present on the Property. Early twentieth century construction of the Cape 

Cod Canal, which involved deposition of dredged material on the Property, and erection of the existing 

Station, disturbed the area and likely caused the loss of any belowground resources that might have been 

present. Additionally, in the 1960s and 1970s, the Project Site was utilized as a staging area during the 

construction of Units 1 and 2. The MHC reviewed the 1998 archaeological investigation and determined 

that the proposed activity was “unlikely to affect significant historic or archaeological resources.”  The 1998 

MHC correspondence is provided as Attachment 2A.   

Although the proposed Project will be constructed adjacent to the existing Station structures, it will not alter 

any designated historic structures or features.  A Project Notification Form (PNF) was submitted to the MHC 

on July 29, 2015.  On October 2, 2015, the MHC confirmed that it had no comments in association with the 

Project.  The PNF, Proof of Receipt, and the MHC’s response are provided in Attachment 2B.    
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950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH

APPENDIX A

MASSACHUSETTS HISTORICAL COMMISSION

220 MORRISSEY BOULEVARD

BOSTON, MASS. 02125

617-727-8470, FAX: 617-727-5128

PROJECT NOTIFICATION FORM

Project Name: ________________________________________________________________________________

Location / Address: ___________________________________________________________________________

City / Town: ________________________________________________________________________________

Project Proponent

Name: ______________________________________________________________________________________

Address: ____________________________________________________________________________________

City/Town/Zip/Telephone: _____________________________________________________________________

Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being
sought from state and federal agencies).

Agency Name     Type of License or funding (specify) 
 

Project Description (narrative):

 
 
 
 
Does the project include demolition?  If so, specify nature of demolition and describe the building(s) which

are proposed for demolition. 
 
 
 
 
 
Does the project include rehabilitation of any existing buildings?  If so, specify nature of rehabilitation

and describe the building(s) which are proposed for rehabilitation.

 
 
Does the project include new construction? If so, describe (attach plans and elevations if necessary).

 
5/31/96 (Effective 7/1/93) - corrected 950 CMR - 275

(1) Canal Unit 3; (2) Canal Community Solar

9 Freezer Road

Sandwich

(1) NRG Canal 3 Development LLC; (2) NRG Renew Canal 1 LLC

9 Freezer Road

Sandwich, Barnstable County, MA, 02563, (508) 833-5363

The Project will include demolition of several slab-based, aluminum-sided warehouse structures which currently occupy
the SimpleCycle Site (Photograph 3). Several trailers and two ammonia storage tanks will also be relocated within the 
Property (Photograph 4). No structural demolition is required at the Solar Site, however, clearing of wooded vegetation 
and scrub/shrub will occur.  A vegetated buffer will be left around the solar array to minimize visual impact.

The Project does not include rehabilitation of any existing buildings.

Construction of Canal Unit 3 will include a GE 7HA.02 generating unit, or equivalent, an approximatly 213foot tall exhaust
stack, several interconnections, and associated ancillary equipment.  Canal Solar will include installation of two solar arrays 
comprised of 305Watt LG photovolatic modules.  All elements will be no taller than existing structures, and contained within
the 88acre Property. Plot Plans for Canal Unit 3 and Canal Solar are attached.

See attached Continuation Page 1a.

See attached Continuation Page 1b.



 

MHC Project Notification Form 
(Continuation Page 1a) 

 

List of Agency Permits Potentially Required 

Agency Name Type of License  Comments 

Federal Aviation Administration 

(FAA) 

Notice of Construction for Stack   Existing structures will be taller than 

proposed Project elements 

U.S. Army Corps of Engineers 

(USACE) 

Programmatic General Permit   Not anticipated, as wetlands can 

likely be avoided 

U.S. Environmental Protection 

Agency (USEPA) 

NPDES Stormwater Discharge 

Permits (construction and operation) 

 

Energy Facilities Siting Board 

(EFSB) 

EFSB Approval  

Massachusetts Department of 

Environmental Protection 

(MADEP)/Bureau of Waste 

Prevention – Air Quality 

PSD/NSR/Air Plan Approval/Title V 

Operating Permit Modification 

 

MADEP/Division of Water Quality Industrial Discharge Permit  

MADEP/Division of Water Quality Water Quality Certification  

MADEP/Division of Waterway Chapter 91 License Not anticipated, as no in-water work 

is proposed 

MADEP/Sandwich Conservation 

Commission 

Request for Determination of 

Applicability and/or Notice of Intent 

under Wetlands Protection Act 

Associated with Land Subject to 

Coast Storm Flowage 

Massachusetts State Fire Marshall Hazardous Substance Tank Approval  

Massachusetts Department of 

Transportation (MassDOT) 

Approval under M.G.L. Ch. 40, 

Section 54A 

 

Coastal Zone Management (CZM) Federal Consistency Concurrence  

Cape Cod Commission Development of Regional Impact 

Review 

Joint review with MEPA 

Town of Sandwich Old King’s 

Highway Historic District 

Committee 

Certificate of Appropriateness Proposed work is consistent with 

goals and policies of the Town. 

 



MCH Project Notification Form 
(Continuation Page 1b) 

Proposed Description (narrative): 

NRG Canal 3 Development LLC seeks to permit, construct, and operate a dual-fueled simple cycle 

electric peaking unit (Canal Unit 3) and NRG Renew Canal 1 LLC seeks to permit, construct, and operate 

a photovoltaic solar array (Canal Solar).  Both projects are proposed to be located within the existing 

Canal Generating Station property in Sandwich, Barnstable County, Massachusetts. The Property is 

bisected by an existing railroad right-of-way, with the 52-acre Northern Area proposed for Canal Unit 3 

and the 36-acre Southern Area proposed for Canal Solar. 

Although the two proposed projects will only occupy a fraction of the Canal Generating Station property, 

review of the entire 88-acre Property (see Figure 1) is requested, as project-related interconnections and 

relocation of existing facilities may occur in selected locations.  The Property is bounded by Freezer Road 

to the East; by Canal Service Road to the North; the Town of Bourne to the west; and Tupper Road and 

Route 6A to the south. The existing Canal Generating Station occupies the entire northwestern portion of 

the Property.  To the North, beyond Canal Service Road, is the Cape Cod Canal; East Boat Basin, a 

recreational and commercial marina, lies east of the Property, on the eastern side of Freezer Road. The 

entire Property is located within the Massachusetts Coastal Zone, with a majority of the Property located 

within the 100-year flood zone as delineated by Federal Emergency Management Agency (FEMA).  

Much of the Northern Area is currently developed to support the existing Canal Generating Station, a 

1,200-megawatt dual-fueled steam electric generating plant, located adjacent to the proposed Simple-

Cycle Site (Photographs 1 – 4).  Two large aboveground storage tanks are located on the northern portion 

of the Southern Area, adjacent to the proposed Solar Site (Photographs 5 – 8).  A switchyard and 

associated high-voltage transmission lines, owned by Eversource (formerly known as NSTAR) and 

located on Rickey’s Road south of the existing units, connect the generating units to the New England 

power grid.  

 



950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH

APPENDIX A (continued)

To the best of your knowledge, are any historic or archaeological properties known to exist within the
project’s area of potential impact?  If so, specify.

 

 
What is the total acreage of the project area?

Woodland ______________ acres Productive Resources:
Wetland________________ acres Agriculture _________________ acres
Floodplain______________ acres Forestry ___________________ acres
Open space______________ acres Mining/Extraction ___________ acres
Developed ______________ acres Total Project Acreage_________ acres

What is the acreage of the proposed new construction? _________________ acres

What is the present land use of the project area?

 
 
Please attach a copy of the section of the USGS quadrangle map which clearly marks the project location.

 
 
This Project Notification Form has been submitted to the MHC in compliance with 950 CMR 71.00.

Signature of Person submitting this form: _________________________________Date: ____________________

Name: ______________________________________________________________________________________

Address: ____________________________________________________________________________________

City/Town/Zip: ______________________________________________________________________________

Telephone: __________________________________________________________________________________

REGULATORY AUTHORITY

950 CMR 71.00:  M.G.L. c. 9, §§ 26-27C as amended by St. 1988, c. 254.

7/1/93 950 CMR - 276

Jackie Bruce

238 Littleton Road, Suite 201-B

Westford, MA, 01886

(978) 212-3284

The Canal Generating Station is designated by the Town
of Sandwich as a Historic Site within the Old King's Highway Regional Historic District. Proposed structural
development and alterations in this District are subject to review and approval by the Town's Old King's Highway
Historic Commission. The proposed Project is consistent with the goals and policies of the Town; therefore, the
Project is not anticipated to significantly affect any known historical or archaeological resources.

Much of the Property is developed to support the existing
Canal Generating Station, a 1,200-megawatt steam electric generating plant which includes two dual-fueled
electricity generating units, a 498-foot high exhaust stack, several oil tanks, ammonia storage tanks, and appurtenant
facilities. A switchyard and associated high-voltage transmission lines, located on Rickey's Road, connect the station
to the power grid. The Nothern Area, on which the existing generaiton station is located and Canal Unit 3 is proposed,
is zoned “Industrial,” and the Southern Area, on which Canal Solar is proposed, is zoned “Business Limited.”
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See Figure 1.



USGS Topographic Map

¯
0 1,000 2,000500

FeetAtlantic Ocean

M AM A

C TC T

N HN HV TV T

N YN Y

R IR I

Project
Location

!

Legend

Canal Property

NRG Renew Canal 1 LLC
NRG Canal 3 Development LLC

Sandwich, Massachusetts



Photograph 1. The Project Site
(view toward the southwest)

Photograph 2. The Project Site
(view toward the northwest)



Photograph 3. Warehouses to be demolished
(view toward the northwest)

Photograph 4. Ammonia tanks & trailers to be relocated
(view toward the northwest)



Photograph 5. View of Solar Site
(view toward the northeast)



Photograph 6. View of Solar Site
(view toward the northwest)



Photograph 5. View of Solar Site
(view toward the northwest)



Photograph 5. View of Solar Site
(view toward the south)







Overview of Photograph Locations for Canal Unit 3Northern Area

SimpleCycle Site

LEGEND

Photographs 1 & 2

Photograph 3

Photograph 4
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3.0 CERTIFICATION OF LOCAL FILING 
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4.0 REQUIRED PLANS 
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General Notes: 
 
1.  The owner's designated representative will work with the Contractor for all aspects of the contract. 
 
2.  The Contractor shall have a competent, English speaking, on‐site Foreman who will be distinguishable 

from  the  rest of  the  Staff  for easy  identification.   The  Foreman will  communicate with  the owner's 
designated  representative  and  insure  that  the work  is  accomplished  on  schedule  in  a  professional 
manner. 

 
3.  All personnel will be properly trained, neat in appearance, and in Contractor's uniform. 
 
4.  Work shall not commence prior to 8:30 a.m. on weekdays or 10:00 a.m. on Saturdays.  The Contractor 

must receive prior approval from the Owner's designated representative to work on a Saturday. 
 
5.  The Contractor shall use his expertise and  initiative to make any recommendations or offer advice to 

enhance  the appearance and health of  the grounds, and  to correct any practice which may  result  in 
damage or deterioration of the lawn and/or landscaping. 

 
6.  Contractor will submit to the owner's designated representative on the day the work  is performed, a 

"Today's Service Sheet" describing the work performed and materials used. 
 
8.  An orientation will be held, prior  to  the commencement of  the contract, with  the Property Manager 

and/or  the  owner's  designated  representative  to  discuss  with  the  Contractor  the  expected 
performance,  policies  and  practices  of  the  property,  and  any  other  relevant  information  deemed 
necessary. 

 
 
Mowing, Trimming and Cleaning: 
 
1. The turf area shall be mowed, trimmed and cleaned 26 times per growing season from May - November 

to maintain a neat appearance.  Mowings below or above this number will result in an adjustment to the 
contract at the specified per service price.  Any additional mowings shall receive prior approval by 
owner. 

 
2. The mowing frequency shall not exceed a 7 - 10 day interval without prior authorization.  If grass height 

reaches 5" or more, a per service cost shall be deducted from the payment. 
 
3. The Contractor shall remove small amounts of surface trash, litter and other debris before mowing.  

Large amounts of debris will be removed with prior approval and invoiced as an additional charge. 
 
4. Turf areas will be mowed at 2 ½ - 3 inches with height measured on a flat, paved surface.  All blades will 

be sharpened daily.  Mowing equipment and patterns shall be employed to permit recycling of clippings 
where possible and present a neat appearance. 

 
5. All clippings will be removed from roadways, parking areas, sidewalks and other hardscape surfaces 

after each mowing.  Excess grass clippings will be removed from turf by means of raking, bagging or 
blowing. 
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6. Contractor shall repair or replace any items damaged by Contractors equipment, to include but not 

limited to trees, shrubs, irrigation parts, windows, etc.  Contractor shall repair or replace any grass 
damaged by mowing due to but not limited to, scalping or gouging. 

 
7. Contractor shall trim around trees, shrubs, signs, posts, building foundations, electric boxes or man-made 

interfaces after each mowing using hand labor or mechanical devices.  Contractor will repair or replace 
any items damaged by trimming operation. 

 
8. Once mowing begins, the property will be cut within a 24 hour period unless inclement weather dictates 

otherwise and this schedule change is approved by management. 
 
9. Contractor will remove dead plant material at each visit and report such on the service sheet.  Plants 50% 

or more dead will be removed. 
 
10. Natural areas on slope behind compactor and along drive to lower level will be trimmed down once 

per month. 
 
11. Growth from wooded area adjacent to mailboxes will be cut and removed monthly. 
 
12.  Contractor shall mechanically edge all roadway edges, sidewalks, curbs and other locations where 

turf meets hardscape edges three times per year; at the end of the initial cutting, once in July, and 
once in October.  Nylon string trimmers shall be used during every cutting thereafter to maintain 
edging. 

 
 
Weed Control: 
 
1. The Contractor shall remove and control all grass and weeds in mulched areas, parking lots, sidewalk 

areas and curb lines throughout the contract period.  The Contractor shall remove weeds and grass 
growth by the use of hand labor, and/or mechanical devices at each grass cutting.  The Contractor shall 
refer to the Integrated Pest Management and Turf Grass Management for additional weed control 
measures. 

 
 
Leaf Removal: 
 
1. Leaves shall be removed from the site during the contract year.  
    
2. Leaf removal includes mulch beds, paved areas and turf areas.  All leaves in the area being worked will 

be removed by the end of each day. 
 
3. Leaves shall be removed from the property and disposed of properly. 
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Mulch: 
 
All mulch shall be top quality, double shredded hardwood mulch of a dark brown color.  The total mulch 
depth in any mulched area will be a minimum of 2 1/2 inches and will not exceed 3 inches.  All mulched 
areas shall be even, natural surfaces, with no artificial shapes or forms.  There will be no buildup around the 
trunks of plants or trees.  Yellow mold (fungus) will be removed by the Contractor.  All stripping, edging, 
definition, weeding, and mulching shall be completed between April 1 and April 30. 
 
1. Stripping: 
 
 The Contractor shall remove old mulch in excess of 2" and any visible dirt from all mulch bed areas on 

site, including, but not limited to, the top of the rootballs, shrub beds, flower beds and tot lots.  All beds 
will be weed-free when new mulch is applied.   

 
 The old mulch and/or dirt shall be removed from the site unless directed by the Owner's designated 

representative to store, use or recycle on site. 
 
2. Mulch Bed Definition: 
 
 The Contractor shall edge or define by digging a small trench, not to exceed three (3) inches deep, to 

separate the mulch area from the turf area.  Contractor will create a smooth slope from the bottom of the 
trench into the flat area of the mulch bed.  The soil removed in the process of edging or defining the beds 
shall be removed from the site unless directed by the owner's designated representative to recycle on site.  
In no case should soil be piled on top of the rootball or around the plant material. 

 
3. Turning of Mulch: 
 
 The Contractor shall turn the mulch beds twice a year (July and October). 
 
 
Pruning: 

  
No shearing of plant material is permitted.  Native and mature large trees over 12' in height are not 
included.  Bids should reflect selective hand pruning techniques of trees and shrubs for both the corrective 
and maintenance pruning and be performed in accordance with the following: 
   
1. Corrective Prune: 
 
 The Contractor shall correctively hand prune ALL of the tree and shrub canopy areas during the dormant 

or winter season.  Pruning may begin any time after the leaves fall and the wood is not frozen.  All 
corrective pruning must be completed by November 30.  Spring flowering plants will be pruned after 
blooming has ceased. 

  
 Corrective pruning requires thinning or selectively removing branches from the tree or shrub in order to 

encourage and maintain the natural shape of the tree or shrub while encouraging light penetration and air 
circulation within the plant. 

 
2. Maintenance Prune: 
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 The Contractor shall maintenance prune all tree and shrub canopy areas throughout the season to 
maintain a good appearance.  Maintenance pruning includes removal of dead, off color, broken or 
diseased branches and shoot growth as they occur during the contract year.  Spring flowering plants will 
NOT be pruned after September 1. 

 
3. Pruning Methods for Trees: 
    
 Mature deciduous trees will be pruned up from the ground plane to allow for light and air penetration to 

areas under the tree canopy.  Evergreen trees WILL NOT be pruned up to 7'-6" unless directed by the 
Owner's designated representative. 

 
 Use the double cut method when removing limbs larger than one inch in diameter.  Do not leave stubs. 
 
 Do not remove central leader of the tree, but establish alternate branches by leaving the limbs that have a 

strong wide angle crotch.  Always thin tree to allow it to develop into its natural shape unless otherwise 
directed by the owner’s designated representative. 

 
 Under no circumstances shall stripping of lower branches ("raising up") of young trees be permitted.  

Lower branches shall be retained with as much foliage as possible to promote caliper trunk growth 
(tapered trunk).  Lower branches can be cut flush with the trunk only after the tree is able to stand erect 
without staking or other support. 

 
4. Pruning Methods for Shrubs: 
 
 Hand prune shrubs in natural forms by selective thinning and pruning.   
 
 Remove all dead, dying or broken branches. 
 
 Each year remove about 1/3 of the oldest, thickest branches at ground level or at least to where the 

branch stems off of the main branch deep inside the shrub.  Use sharp, clean, hand pruners. 
 
 Shrubs shall not be pruned into balled or boxed forms. 
 
5. Ground Cover Beds: 
 
 All ground covers will be pruned away from neighboring plants, even with curb and sidewalk edges and 

off of walls/fences.  Pruning will be as needed April- November. 
 
 
Spring Cleaning: 

 
Turf areas will be cleaned of surface trash and small tree limbs.  Dethatch any areas in need. Low growing 
plantings, such as but not limited to grasses, groundcovers and perennial flowers, will be pruned as needed. 
 
All leaves, branches, and sand shall be removed from the lawn, shrub, tree flower beds, parking and 
breezeway areas.  This will also include dethatching of all areas in need, tying off or cutting back of all early 
spring flowers. 
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Fall Cleaning: 

 
After the leaf-drop in the Fall, a final cleanup will be completed.  Shrub beds and turf areas will be raked and 
all collected debris shall be removed from the property and properly disposed of.  All remaining weeds shall 
be manually removed from plant beds at the time of cleanup.  The fall cleanup shall be completed by the end 
of November pending the leaves have dropped. 
 
 
Irrigation System Service, Start-up and Winterization: 
 
1. Irrigation system start-up shall be completed prior to May 1st.  The start-up shall included the 

initialization of the system, charging the system with water and a full run of the system.  All irrigation 
heads, drip emitters and piping shall be inspected for breaks, leaks and damage.  All repairs shall be 
made immediately to the system. 
 

2. The irrigation system shall be monitored, maintained and adjusted during the months of May, June, 
July and August. 
 

3. Irrigation system winterization shall occur prior to November 1st.  All irrigation components shall 
have all water fully removed.  Water shall be shut-off to the system for the winter months. 
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Integrated Pest Management 
 

1. Integrated Pest Management (IPM) is a management and decision-making system that 
uses cultural practices to promote healthy turfgrass and plants that has a competitive 
advantage against pests and environmental stress.  The IPM system will encourage the 
use of organic based fertilizers, appropriate irrigation techniques and qualified 
professionals to ensure to the protection of the surrounding environment and resource 
areas.  The IPM system will focus on: (1) turfgrass and plant establishment, (2) 
application of all chemicals by a professional, (3) pesticide and herbicide management, 
(4) fertilizer management, (5) irrigation management, and (6) property owner education. 

 
 
Turfgrass Establishment 
 

1. All lawn areas will be seeded or sodded with a mix of fescue species.  This mix will 
establish quickly, reducing the need for fertilizers, irrigation and pest management during 
germination. 
 

2. A minimum of 4-6 inches of organic screened loam will be required prior to planting the 
turfgrass.  This will ensure proper cation exchange sites necessary to hold the nutrients 
needed for establishment and maintenance. 
 

3. Organic based fertilizers shall be used to provide a slow release nitrogen source, ensuring 
all available nitrogen will be used by the turfgrass. 
 

4. The turfgrass seed mixture shall contain endophyte enhanced seed whenever 
commercially available.  Endophyte enhanced seed exhibits a higher overall vigor and 
resists insects feeding on foliar sections of the plant, reducing the use of pesticides. 
 

5. During establishment, turfgrass seedlings shall be irrigated 3-4 times per day for a 
maximum duration of 5 minutes each time.  The goal of irrigation during establishment is 
to maintain adequate moisture within the top 1 inch of the topsoil.  The soil will not be 
watered beyond its water holding capacity at any time during establishment, minimizing 
any potential leaching of fertilizer.  The irrigation system will be equipped with moisture 
sensors and a “smart” controller to minimize unnecessary irrigation. 
 

6. Turfgrass will be maintained at an approximate height of 1.5 inches.  Turfgrass clippings 
will be returned to the turf canopy creating a green compost. 

 
 
Pesticide and Herbicide Management 

 
1. Pesticides and herbicides will not be used on a regular basis within the turfgrass or 

planted areas.  Suspected disease or insects must be confirmed by a qualified 
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professional.  A written report shall document the disease and must be presented to the 
owner.  The report shall contain a justification for the application of a pesticide / 
herbicide including observation and documentation of signs and /or symptoms of disease 
or pests, establishment of thresholds which would trigger a pesticide/herbicide 
application and organic or cultural alternatives to chemical pesticides, if applicable. 
 

2. All applicable alternatives to chemical usage must be considered before application. 
 

3. If a chemical application is deemed necessary the product shall be chosen based upon 
efficacy, potential environmental toxicity, and health risks. 
 

 
Fertilizer Management 
 

1. Fertilizer management will focus on an organic based approach.  Organic fertilizers 
provide a slow-release nitrogen source that will be fully utilized by the turfgrass.  This 
system prevents leaching of excess nitrogen into the soil.  Additionally, total amounts of 
nitrogen will be limited and applied only during the active growing season of the 
turfgrass. 
 

2. Organic fertilizers or water insoluble nitrogen sources of greater than 75 percent will be 
used on the turfgrass. 
 

3. No more than 1.5 lbs. of nitrogen per 1,000 square feet will be applied during each 
growing season after the establishment of turfgrass.  The growing season is 
approximately April – October for this property in Sandwich, Massachusetts. 
 

4. The soil shall be tested every year, or as needed, to determine the soil pH to custom tailor 
the fertilizer program. 
 

Irrigation Management 
 

1. Conservation of the water resources will be the goal of the irrigation of turfgrass and 
plantings within the site.  The timing and quantity of irrigation will be restricted to 
prevent over-watering and limit potential leaching of fertilizers. 
 

2. Automatic irrigation systems equipped with a “smart” controller and moisture sensing 
devices shall be set to water turfgrass and plantings during the early morning hours 
(approximately 3 – 6 a.m.).  This will decrease the leaf wetness period, minimizing 
development of diseases and maximizing the water resources by not watering during the 
hottest time of the day. 
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3. Not more than ½ inch per week of supplemental irrigation will be applied to the turfgrass 
or planted areas.  The goal would be to replace the moisture in overly dry areas of the 
soil. 
 

4. All plant bed areas, shrub and tree plantings shall use drip irrigation. 
 

5. The typical irrigation schedule may be 3-4 times per week for 15-20 minutes each period. 
 
 
Educational Program 
 

1. An important component of a successful IPM system will involve an education of the 
property owner on the principles, goals and success of the IPM.  Documentation of the 
fertilizer applications will be provided to the owner by the professional providing the 
application. 
 

2. The goal of the IPM system is to protect the groundwater resources by developing a 
responsible management system.  Appropriate seed / plant selection, cultural practices, 
and responsible fertilizer management will provide assurance that potential nitrogen 
leaching is minimized.  Additionally, justification for any applications of fertilizer by a 
professional guarantees responsible management. 









































Technical Specification Sheet 

PRODUCT OFFERINGS:                                  

Panel Type - Structural concealed fastener standing 

seam roof or wall                                                                               

Application - Weather-resistant or Rainscreen                                                                                        

Panel Depth -  2 1/2” (mm)                                                                             

Cover Width - 12”(305mm) or 16”(406 mm) or 

18”(457 mm)    

Material Options                                                            

Painted Metals:                                                               

Painted Steel - Galvalume/Zincalume 20 and 22 GA                                            

Painted Aluminum - 0.050 GA and 0.040 GA                

Naturals:                                                                             

Stainless Steel - 20 GA, and 22 GA                                   

Zinc - 1.0mm and Natural Copper- 20 oz.                      

Color and Finish Options for Aluminum and Steel                                                                                    

Standard (Fluropon®PVDF-Kynar500®)                                   

Premium Colors MICA (Fluropon Classic®II PVDF)                       

Premium Colors METALLIC (Fluropon Classic®PVDF)          

Morin Custom Color Matching Services                                   

Other Finishes Available                                                              

Surfaces Options -Smooth surface standard, stucco 

embossed texture optional                                                                                                                                                        

Sealant- Optional factory caulking available                                  

Clip- Morin MorZip® Series Clip                                                                    

Substrate- Open framing or “built up” similar                                                                                     

Perforations- Refer to TSS on Morin Perforated 

Panels          

 MANUFACTURING FACILITIES:                    
Bristol, CT  ∙ Fontana, CA ∙ DeLand, FL           

*Rendering on reverse                                                            

†Sold previously as SRR12, SRR16, SRR18 

PRODUCT SUMMARY:                                     

Morin MorZip®Series, a dual purpose roof and wall 

system that provides a seamless transition from roof 

to wall and back again. Available as MorZip® Naturals 

in copper, zinc, stainless steel and mill finish alumi-

num or as MorZip® Painted Metals in both aluminum 

or Galvalume/Zincalume.  

PRODUCTION REFERENCES:  

 Lengths 5’ (1.52m) to 30’ (9.14m) standard 

 Jobsite roll forming of panels in continuous 

lengths so as to eliminate panel end laps 

STORAGE AND INSTALLATION NOTES: 

 Deliver panel materials and components in the 

original, unopened, undamaged packaging with 

identification labels intact. 

 Store panel materials on dry, firm, and clean sur-

face.  Note: special packaging and storage instruc-

tions for copper and zinc panels. 

 Elevate one end of bundle to allow moisture run-

off, cover and ventilate to allow air to circulate 

and moisture to escape.    

 Remove protective film immediately as per  

standard directions.                                               

 Install panels plumb, level, and true-to-line to di-

mensions and layout indicated on approved shop 

drawings. 

 Cutting and fitting of panels shall be neat, square 

and true. Torch or abrasive cutting is prohibited. 

           www.morincorp.com 

800.640.9501 

MZ18*† MZ12*† MZ16*† 

Available as MorZip Naturals and MorZip Painted MetalsPainted MetalsPainted Metals 

                                      

MZ12, MZ16, MZ18         
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The information contained in this MORIN Technical Specification Sheet (TSS) and any accompanying typical detail 

sheets is believed to be reliable and correct, but is subject to change without notice. Typical details are meant to show 

the products of the seller in a manner which is representative of the way in which they are installed. It is the responsi-

bility of the buyer or his or her architect or engineer to verify that any product is suitable for the conditions and use 

intended and that the products are compatible with any other material.                                                                

           www.morincorp.com 

800.640.9501 

LOAD SPANS                                                                                                                                                

DOWNLOAD AT  

WWW.MORINCORP.COM OR        

CONTACT YOUR MORIN  REGIONAL 

SALES MANAGER  OR  INDEPENDENT 

AGENT                                                           

TESTING                                                       

ASTM                                                                 

FM                                                                                

UL                                                                      

Florida approvals 

Rev 11/2015  

Available as MorZip Naturals and MorZip Painted MetalsPainted MetalsPainted Metals 

Design Features 

 Mechanically seamed side lap provides unsurpassed weather tightness 

at slopes as low as 1/2:12.  

 Hidden clip fastening eliminates need for through fasteners. 

 Curving capabilities include convex lay-down/mechanical curve and con-

cave mechanical curve. 

 Tapered options are either a curved convex tapered or a straight         

tapered MorZip panel. 

 Contact MORIN Technical Service Department with your unique project 

requirements.     

Sustainability 

All MorZip products contain various recycled contents and are 100% recyclable at the end of their useful life cycle.  

  Aluminum - Average Total Recycled Content 15-69% with an estimated life span of 70+ years 

  Stainless Steel – Average Total Recycled Content up to 60% with an estimated life span of 80+ years. 

  Alloy Zinc - Average Total Recycled Content 40-50% with an estimated life span of 80+ years. 

  Copper - Average Total Recycled Content 75-90% with an estimated life span of 90+ years. 

  Galvalume/Zincalume - 17% post-consumer and 14% pre-consumer content 

Assembly Detail 

                                      

MZ12, MZ16, MZ18         
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PRODUCT OFFERINGS:                                  

Panel Type - Exposed fastener roof or wall                                                                               

Application - Weather tight or rainscreen rear ven-

tilated application                                                     

Panel Installation - Horizontal, vertical or diagonal 

Finish Side: Noted Above On Profile                                                                                        

Panel Depth -  1 1/2” (38 mm)                                                                             

Cover Width - 36” (914 mm) 

Material Options                                                                                                                       

Galvalume/Zincalume Painted Steel Options:         

18, 20, 22 and 24 GA                                                                     

Aluminum - 0.050 and 0.040 GA                                                                                         

Stainless Steel - 20, 22 and 24 GA                                   

Zinc - 0.8mm, 1.0 mm and 1.2 mm                                          

Natural Copper- 20 and 16 oz.                                  

Color and Finish Options for Aluminum and Steel                                                                                    

Standard (Fluropon®PVDF-Kynar500®)                                   

Premium Colors MICA (Fluropon Classic®II PVDF)                       

Premium Colors METALLIC (Fluropon Classic®PVDF)          

Morin Custom Color Matching Services                                   

Other Finishes Available                                           

Surfaces Options -Smooth surface standard, stucco 

embossed texture optional                                                                                                                                                        

Perforations- Refer to TSS on Morin Perforated 

Panels   

DESIGN OPTIONS:                                                    

Overlapping side joint design                                     

May be insulated to meet required thermal values  

Ideal for new or retrofit projects                                     

All weather installation          

              *Rendering on reverse                                

PRODUCT SUMMARY:                                     

Morin Y-36 Exposed Fastener Series wall and roof 

panel is designed into every type of building today 

from industrial/manufacturing plants to Class A office 

buildings.  

PRODUCTION REFERENCES:  

 Lengths 5’ (1.52m) to 30’ (9.14m) standard   

Shorter and longer lengths available. 

STORAGE AND INSTALLATION NOTES: 

 Deliver panel materials and components in the 

original, unopened, undamaged packaging with 

identification labels intact. 

 Store wall panel materials on dry, firm, and clean 

surface.   

 Elevate one end of bundle to allow moisture run-

off, cover and ventilate to allow air to circulate 

and moisture to escape.    

 Remove protective film immediately as per  

standard directions.                                               

 Install panels plumb, level, and true-to-line to di-

mensions and layout indicated on approved shop 

drawings. 

 Cutting and fitting of panels shall be neat, square 

and true. Torch or abrasive cutting is prohibited. 

 MANUFACTURING FACILITIES:                    

Bristol, CT  ∙ Fontana, CA ∙ DeLand, FL  

Y-36A                                                                      

          www.morincorp.com 

800.640.9501 

Exposed Fastener Series                                                                               

Y-36*                                                                       

Y-36B                                                                      

Finish Side Finish Side 



Technical Specification Sheet 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

The information contained in this MORIN Technical Specification Sheet (TSS) and any accompanying typical detail sheets is 

believed to be reliable and correct, but is subject to change without notice. Typical details are meant to show the products 

of the seller in a manner which is representative of the way in which they are installed. It is the responsibility of the buyer or 

his or her architect or engineer to verify that any product is suitable for the conditions and use intended and that the prod-

ucts are compatible with any other material.                                                                

LOAD SPANS                                                                                                                                                

DOWNLOAD AT  

WWW.MORINCORP.COM OR        

CONTACT YOUR MORIN  REGIONAL 

SALES MANAGER  OR  INDEPENDENT 

AGENT                                                           

TESTING                                                                                                   

Air Infiltration: ASTM E283                                                                                                                                                                   

Water Penetration: ASTM E331                                                                                                                                                   

Structural Performance: ASTM E330 and E1592                                                                                                                                                        

Impact Testing:                                                                                                    

TAS201 - Large and Small Missile Test Standards                                                                     

TAS202 -  Static Air Pressure Tests                                                                                             

TAS203 - Cyclic Wind Pressure Loading 

Rev 06/16 

           www.morincorp.com 

800.640.9501 

Exposed Fastener Series            

Y-36                                                                        

http://morincorp.com/products/metal-wall-systems/exposed-fastener-panels/y-29-or-y-36/
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5.0 SUPPORTING STUDIES, REPORTS OR INFORMATION 

5.A DETAILED PROJECT DESCRIPTION  

 Project Overview 

5.A.1.1 Equipment Layout 

The proposed Project will occupy approximately 12 acres east of the existing Station.  The CTG and 

associated equipment will be placed on concrete foundations and pads.  A site plan and general 

arrangement, and elevation drawings of the Project are provided in Section 4.0.  A computer-generated 

rendering of the Project’s major components is provided as Figure 5.A-1. 

The yard area of the Project Site will be finished with crushed stone and native vegetation, as shown on 

the Project’s landscaping plan provided in Section 4.0.  A paved perimeter access road will provide routine 

and emergency access to the Project.  The new perimeter road will connect to the internal driveway that 

currently provides access to the Station.  This internal roadway connects, in turn, to Freezer Road.  Access 

to the Project will be controlled via the existing staffed security gate, located off the Property’s main access 

driveway, as shown in Section 4.0. 

Ancillary facilities include: an approximately 1,850-foot, three-phase 345-kV overhead transmission line 

connecting the Project to the adjacent Eversource switchyard; an approximately 3,590-foot on-site natural 

gas pipeline extending from the existing on-site natural gas meter station to the new gas compressor 

building; and an approximately 4,000-foot on-site ULSD pipeline connecting the fuel unloading dock, ULSD 

storage tank, day tank, and the CTG. 

5.A.1.2 Process Description 

A process flow diagram is provided as Figure 5.A-2.  The CTG will have the capability to generate 

approximately 350 MW3 using natural gas or ULSD.  Thermal energy is produced in the CTG through the 

combustion of natural gas or ULSD that is introduced into the combustion section of the turbine along with 

combustion air.  Evaporative cooling will be used under certain conditions to cool the ambient air, increasing 

its density and, in turn, the CTG efficiency and output.  The ambient air will then be compressed prior to 

introduction into the combustion section of the CTG, where the air is mixed with fuel.  The combustion 

results in high-temperature exhaust gases, which are expanded through the turbine, causing the turbine 

blades and shaft to rotate, converting the thermal energy into mechanical energy, which drives the turbine 

generator compressor section.  A generator is also coupled to the turbine shaft, converting rotational 

mechanical energy into electrical energy.  

The exhaust temperature of the combustion turbine (flue gas) is in excess of 1,100 degrees Fahrenheit 

(°F).  Tempering air will be injected into the flue gas stream to reduce the temperature of the flue gas to 

approximately 850°F, which is the optimum operating temperature for the SCR and oxidation catalyst to 

control emissions.  During ULSD firing, demineralized water will also be introduced into the combustor to 

reduce nitrogen oxides (NOX) emissions.  Emissions from the combustion process will be discharged 

through a 220-foot exhaust stack. 

The output of the Project will vary depending on ambient temperature.  The lower the ambient temperature, 

the greater the electrical output.  The Project’s electrical output will be connected to the electrical grid via 

the adjacent Eversource 345-kV switchyard. 

                                                      
3 The gross electrical output of the CTG will vary from approximately 330 MW at higher ambient temperatures to approximately 365 
MW at very low temperatures. 
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The two existing non-potable water supply wells that currently serve the Station (Well Nos. 2 and 3) will 

supply raw water to the Project and the demineralization system.  Demineralized water will be used for 

control of NOX emissions during ULSD firing and as combustion turbine wash water.  The wash water 

equipment is used occasionally to keep the compressor section of the CTG clean, which maintains the 

overall efficiency of the system.  Raw water will be used for fire protection as well as makeup to the 

evaporative inlet air cooling system and general Project service water use.   

No new sanitary or process wastewater connection is required for the Project.  Demineralizer reject water, 

plant drains, and other service wastewater discharges will be recycled in a near-zero liquid discharge 

design.  Turbine wash-water will be collected in a 4,000-gallon holding tank before being trucked offsite for 

disposal.  The evaporative cooler blowdown stream that cannot be recycled will be collected in a 20,000-

gallon sump and transported offsite for disposal.  Floor drains from the Project will go through an oil-water 

separator; water will be recycled and any oily component will be collected and disposed offsite.  No new 

sanitary wastewater discharges are proposed; all operational staff will use the existing sanitary facilities. 

5.A.1.3 Description of Generating Project Systems and Components 

The Project will include:  

 one GE 7HA.02 CTG, or a comparable turbine;  

 an evaporative inlet air cooler;  

 tempering air fans;  

 SCR system, complete with NH3 injection skid;  

 an oxidation catalyst system; 

 a continuous emissions monitoring system (CEMS);  

 a 220-foot exhaust stack;  

 a three-winding main generator step-up (GSU) transformer;  

 an auxiliary transformer; and  

 a power distribution center (PDC) and distributed control system (DCS) enclosure.  

The Project also will include a number of new ancillary systems and components, including:  

 a trailer-mounted demineralized water system;  

 an enclosed natural gas compressor station with an associated natural gas pre-heater;  

 a 360,000-gallon aboveground fire/service water tank;  

 a 1,000,000-gallon aboveground demineralized water storage tank;  

 a 20,000-gallon underground wastewater holding sump;  

 a 4,000-gallon turbine wash-water holding tank;  

 hydrogen (H2) and carbon dioxide (CO2) storage cylinders and associated piping;  

 a 500-kilowatt (kW) emergency diesel generator; 

 two emergency fire pumps; and  

 a perimeter access road.  

The Project will include a new stormwater management system and stormwater will be collected and routed 

to three infiltration basins on the Project Site; the basin outlets will connect to the existing pipe network and 

discharge via existing outfalls. The north basin will tie into an existing drain line that will continue to convey 

flows to the Station’s cooling water discharge flume and eventually to the Cape Cod Canal via an existing 

outfall. The central basin and the south basin will outlet to an existing drain line in the western access road 

where flows will continue to be conveyed to the wetland system south of the railroad ROW.  No new point 

sources are proposed, as all three basins will tie into the existing stormwater infrastructure.  

Natural gas will be supplied from a new connection to the existing on-site meter station for the AGT natural 

gas pipeline. ULSD will be stored in an existing 5,700,000-gallon aboveground storage tank and associated 
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1,800,000-gallon day tank; both tanks currently hold No. 6 fuel oil and will be converted to hold ULSD prior 

to Project operation. Two existing fully diked aqueous NH3 storage tanks with a combined capacity of 

120,000 gallons will provide NH3, the reagent for the SCR system. A new structure will be constructed to 

enclose the NH3 tanks. 

5.A.1.4 Combustion Turbine Generator 

The Project will include a GE 7HA.02 CTG, or comparable unit. The two main components of the CTG are 

the combustion turbine and the generator. Other key components include: the vent fan maintenance 

platform; the fuel gas scrubber package; the water wash skid; the lube oil module; the inlet filter housing 

and ducting; and the combustion turbine control system. 

The CTG is composed of the compressor, the combustor, and the power turbine, which are described 

below. 

 In the compressor section, ambient air is drawn through a filter (and under certain meteorological 

conditions, an evaporative cooler) to clean (and cool) the air. The air is then compressed and 

directed to the combustor section. 

 In the combustor section, fuel is introduced and combusted. Hot gases from the combustion are 

diluted with additional air from the compressor section and directed to the power turbine section at 

high temperature. When the Project is firing ULSD, water is also injected for NOX control. 

 In the power turbine section, the hot exhaust gases expand and rotate the turbine blades, which 

are coupled to a shaft. The rotating shaft drives the compressor and the generator, which generates 

electricity. 

The electrical output of the CTG varies with temperature. The lower the temperature (and thus, density) of 

the combustion air, the higher the electrical output. In warm weather, an evaporative cooler is utilized to 

cool the combustion air in order to achieve greater efficiency and electrical output.  

The gross electrical output of the CTG will vary from approximately 330 MW at higher ambient temperatures 

to approximately 365 MW at very low ambient temperatures. The net electrical output of the CTG will be 

slightly less due to use by auxiliary equipment associated with the Project. 

Evaporative Air Cooling 

Under warm conditions, cooling the inlet air can increase the efficiency and output of the CTG. Evaporation 

of water is one of the simplest and most proven methods of cooling air. Evaporative coolers consist of 

recirculated water sprayed over an extended surface media mounted downstream from the inlet air filters. 

As inlet air passes through the media, evaporation occurs, cooling takes place, and the water vapor content 

of the air approaches saturation. Cooling increases the density of the air, which in turn increases the mass 

flow and electrical output of the CTG. 

Exhaust Stack 

The exhaust stack releases the products of combustion to the atmosphere after passing through the SCR 

for NOX control and the oxidation catalyst for control of carbon monoxide (CO) and volatile organic 

compounds (VOC). The temperature of the exhaust from the stack will be approximately 750°F. The 

exhaust stack will be constructed of steel and is proposed to be 220 feet tall, with a 25-foot diameter. With 

the base of the exhaust stack proposed at 16 feet North American Vertical Datum of 1988 (NAVD88), the 

top of stack is proposed at elevation of 236 feet NAVD88.   

A galvanized ladder and platforms will be included for stack testing and maintenance of the CEMS. The 

exhaust stack will be equipped with medium-intensity flashing white aviation obstruction lighting, as required 

by the Federal Aviation Administration (FAA). An employee-protection screen will be installed at the base 

of the exhaust stack to prevent any accidental contact with the hot stack surface. An elevation view of the 
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exhaust stack in relation to the adjacent existing power plant equipment and the Project’s other equipment 

is shown in the Site Development Plan provided in Section 4.0. 

Additional Equipment and Systems 

The following sections describe the major additional equipment and systems associated with the Project, 

which are shown on Figure 5.A-1. 

Natural Gas Compressor 

The CTG requires natural gas to be at a pressure between 535 pounds per square inch gauge (psig) and 

605 psig. There are times when the pipeline natural gas pressure falls below this range, requiring the natural 

gas compressor to be used to maintain the required pressure. 

The natural gas compressor consists of a positive displacement compressor with associated auxiliary 

equipment and systems. The compressor is run by a fixed-speed motor and associated gearbox. 

Natural Gas Pre-Heater 

An electrically powered natural gas (dew point) heater will be used to maintain natural gas above its dew 

point temperature prior to introduction to the CTG. Heating the natural gas above its dew point temperature 

prevents the natural gas from condensing into a liquid due to a change in temperature or pressure.  

Emergency Diesel Generator 

The purpose of the emergency diesel generator is to provide power to critical services of the Project in the 

event of a power failure, including the distributed control system, combustion turbine turning gear, 

combustion turbine lube oil pumps, lighting, and communication systems. The emergency diesel generator 

will have an output of approximately 500 kW.  

Compressed Air System 

The compressed air system will provide compressed air to various equipment proposed as part of the 

Project, primarily instrumentation and controls. The compressed air system includes two air compressors, 

an air receiver tank and two air dryers. The air receiver tank serves as a reservoir of compressed air, while 

the air dryers are used to keep the air above the dew point temperature, avoiding moisture condensation. 

Cooling Fan Module 

The cooling fan module discharges heat generated from the operation of auxiliary equipment. The cooling 

fan module is similar to an automobile radiator and utilizes air-cooled heat exchange technology. Heat from 

the auxiliary equipment is transferred to a mixture of water and propylene glycol. This liquid is then pumped 

to the cooling fan module where fans blow air over a series of tubes that contain the hot liquid, transferring 

the heat to the atmosphere. The cooled liquid is then returned to the equipment, creating a continuous 

process of transferring heat. 

Service/Fire Water Storage Tank  

The 360,000-gallon aboveground service/fire water storage tank will be a welded or bolted tank constructed 

of carbon steel with an internal protective coating. Raw water from the existing water supply wells (Well 

Nos. 2 and 3) will be pumped to the tank for storage. The tank provides makeup water to the demineralized 

water treatment system, evaporative inlet air cooler, and general Project service water uses. A portion of 

the tank will be reserved for fire protection.  

To ensure that fire water is always available, a tap at the lower portion of the tank will be devoted to fire 

water. A tap at a higher elevation on the tank, above the volume for the fire water, will be devoted to service 

water. The fire protection portion of the tank capacity will be sufficient to supply simultaneously the largest 
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fire extinguishing system plus 500 gallons per minute (gpm) for hose stream demand for a duration of two 

hours.  

Fire Protection and Detection System 

A complete and integrated fire protection and detection system will be provided for the Project for effective 

detection, warning (alarm), and extinguishing of fires. This system will consist of: fire hydrants served by 

an underground yard distribution system; water-based fire suppression systems; portable fire extinguishers; 

fire pumps; and a water mist-based dedicated combustion turbine fire protection package. The fire 

protection system will be engineered and designed in accordance with the requirements of the National 

Fire Protection Association (NFPA) codes and all applicable local codes and regulations. 

Fire Pumps 

Two fire pumps will be provided to ensure 100 percent (%) backup of the fire protection system water 

supply. Each pump will be capable of delivering total system requirements at design pressure and flow rate 

with any one pump out of service. One fire pump will be driven by a 100-horsepower (hp) electric motor 

and the other will be driven by a 135-hp ULSD-fired engine. 

Both fire pumps will be housed in the service/fire water pump house, shown on Figure 5.A-1. Power for the 

electric motor-driven fire pump will be supplied through the normal plant power supply. ULSD for the diesel 

engine-driven fire pump will be stored in a dedicated tank adjacent to the pump. The fire pumps, fire pump 

controllers, and auxiliary equipment will conform to NFPA Standard No. 20. 

Underground Fire Water Distribution System 

The underground fire protection water distribution system will be provided and installed in conformance 

with the requirements of NFPA Standard No. 24 and will extend to all operating areas with a looped 

configuration to provide multi-directional supply to maintain high reliability. Each fire pump will have an 

independent connection to the loop. Post-indicating valves will be provided in the distribution system for 

adequate isolation of branch lines. Dry barrel-type fire hydrants will be provided along the distribution 

system at approximately 250-foot intervals.  

Fire Suppression Systems 

The gas compressor building will be protected by a sprinkler system that will comply with the requirements 

of NFPA Standard No.13. The system will be designed for automatic actuation utilizing heat detectors or 

through manual actuation by a local push-button station, and will initiate local alarms and remote alarms at 

the main fire control panel in the main control room. 

The service water/fire water pump house will be protected by automatic wet pipe sprinkler systems that will 

comply with the requirements of NFPA Standard No. 13. Upon sprinkler activation, water will immediately 

flow through the alarm check valve and initiate local alarms and remote alarms at the main fire control panel 

in the main control room. 

Combustion Turbine Fire Extinguishing Systems 

The CTG enclosures will be provided with pre-engineered self-contained fire suppression systems 

furnished by the CTG supplier. Fire suppression systems will be initiated by heat detectors. In addition, gas 

detectors will monitor the natural gas concentration within the enclosures. Fire suppression and gas 

detection systems will be monitored in the control room on the main fire control panel. 

Oil-Insulated Transformers 

Oil-insulated transformers will be separated from each other and from adjacent structures by two-hour fire 

walls. All oil-containing transformers will be located within concrete secondary containment areas, sized for 

greater than the full capacity of the transformer oil. 
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Fire Detection and Alarm Systems 

Fire detection, alarm, actuation, and signaling systems will be designed in accordance with NFPA Standard 

Nos. 70 and 72. A main fire control panel will be provided in the main control room, which will monitor the 

condition of all fire alarm and detection circuits, local panels, status of fire pump, and suppression system 

operation and readiness. The main fire control panel and all local fire control panels will be provided with 

emergency power upon loss of normal power. 

Portable Fire Extinguishers 

Portable fire extinguishers of dry chemical and CO2 type will be provided throughout the Project Site and 

will be UL-listed and/or FM-approved and will be labeled accordingly. Extinguishers will be provided in 

readily accessible locations in conformance with NFPA Standard No. 10.  

H2 and CO2 Tanks 

H2 is used to cool the generator. H2 gas is circulated in a closed loop within the generator to remove heat 

from its active parts; then it is cooled by heat exchangers. CO2 is utilized to purge the H2 from the generator 

cooling system safely when access is required for maintenance. 

H2 and CO2 will be stored in cylinders at protected locations on the Project Site, as shown on Figure 5.A-1. 

Project Water Supply 

Water will be supplied from the two on-site non-potable production wells currently serving the Station. These 

wells are adjacent to each other and located west of the proposed Project Site. Withdrawals from Well Nos. 

2 and 3 are authorized under the Station’s existing Water Management Act (WMA) Registration, and the 

total cumulative water withdrawal will remain within the currently authorized limits.  

Well No. 2 was installed in 1966 and advanced to 117 feet below ground surface (bgs) (RE Chapman, 

1966) using 8-inch steel casings. An 8-inch telescoped stainless steel screen was set between 

approximately 96 and 117 feet bgs, with a variable screen slot size. Well No. 3 was installed in October of 

1974.  Well No. 3 was advanced to 110 feet bgs and is set in the same water-bearing unit as Well No. 2 

(RE Chapman, 1974). The Well No. 3 boring log indicates the well was advanced using 12-inch steel 

casings through approximately 50 feet of hard-packed material (hardpan) with boulders; below this depth 

was a unit of gravel, sand, and boulders. The construction records for Well No. 3 indicate the 8-inch well is 

screened from 90 to 110 feet bgs with a Johnson stainless steel screen using a variable slot size. This 

screen is welded to the casing and the screen is packed with Cape May #2 gravel. Well construction logs 

are provided in Attachment 5.A-1. 

Well Nos. 2 and 3 are each equipped with high-capacity submersible turbine pumps. Well No. 2 pump is a 

two-stage, 10-hp vertical turbine bowl, with a capacity of 281 gpm. Well No. 2 pump is set 80 to 86 feet bgs. 

Well No. 3 pump is a three-stage, 15-hp vertical turbine bowl, with capacity of 380 gpm. Well No. 3 pump 

is set 63 to 68 feet bgs. A 1974 pump test documented the combined capacity of Well Nos. 2 and 3 at 535 

gpm.  

Water from Well Nos. 2 and 3 will be pumped and stored in the 360,000-gallon service/fire water storage 

tank. The tank has been sized to meet the fire water requirements for the Project and to provide water to 

the demineralized water treatment system, evaporative cooler makeup, and for general Project service 

water use.  

Service water will be conveyed from the service/fire water storage tank to the demineralization system. The 

demineralization system will be a portable, trailer-mounted system. The water treatment system will include 

a strong acid cation exchanger, strong base anion exchanger, and mixed bed polisher. When exhausted, 

the demineralization trailers will be removed from service and replaced with recharged trailers. The 

exhausted trailer systems will be recharged off-site, which results in no liquid or solid waste being generated 
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onsite from either the operation or the recharging of the demineralization system. The effluent from the 

demineralized water system will discharge from the mixed bed polisher to the 1,000,000-gallon 

demineralized water storage tank. Demineralized water is conveyed from the demineralized water storage 

tank to the combustion turbine for NOX control during ULSD-firing, evaporative cooling for efficiency during 

natural gas-firing, and occasional CTG washing. 

Project Wastewater 

The Project will employ a near-zero liquid discharge design and have no direct discharge of liquid waste 

streams to the environment. Liquid process waste streams not treated and recycled on-site will be collected 

and trucked off-site for treatment and/or disposal.  

The turbine and compressor will require periodic cleaning with demineralized water and detergent to 

remove deposits from the compressor and turbine blades. This wastewater, along with turbine startup 

drains, will be collected in the 4,000-gallon underground wash-water holding tank and periodically trucked 

off-site for disposal. 

Evaporative cooler blowdown will be minimized by optimizing the operating cycles of concentration, while 

following the turbine vendor guidelines for circulating water quality. This high total dissolved solids waste 

stream will be collected in the 20,000-gallon underground wastewater holding sump and trucked off-site for 

disposal. 

Process drains and wash-down water within the power block area will be collected and conveyed to an 

oil/water separator. The accumulated oil will be trucked off-site for disposal. The treated effluent will be 

chemically conditioned with a coagulant (alum) and filtered using cartridge type filters to remove any 

residual oil and grease. The filtered effluent will discharge to the service/fire water storage tank for re-

processing. 

The Project will use existing sanitary facilities located in the existing Training Building, as shown on Figure 

5.A-1. No additional sanitary facilities are proposed for the Project. The existing domestic waste system 

collects discharge from sinks, toilets, and other sanitary facilities, and discharges to the existing sanitary 

sewer collection system, which consists of septic tanks and a leach field. The amount of domestic water 

used and sanitary wastewater generated by the proposed Project will be minimal compared to the volume 

consumed and generated by existing operations. Therefore, no modifications to the existing septic system 

are anticipated. 

Air Pollution Control Systems 

The Project will incorporate state-of-the-art control technology, resulting in extremely low emissions. A 

summary of the emissions controls incorporated in the Project is provided below. 

The Project’s NOX emissions will be controlled through the use of dry-low-NOX (DLN) burners and an SCR 

system. NOX is formed in any combustion process from the oxidation of elemental nitrogen (N2) in either 

the fuel or in the combustion air (the Earth’s atmosphere is approximately 78% N2). Both natural gas and 

ULSD have very low concentrations of N2 in the fuel. Therefore, most of the NOX from CTGs is “thermal 

NOX,” formed from the oxidation of N2 in the combustion air.  

The DLN burners will utilize a lean-burn technology with fuel-to-air ratios below stoichiometric values. This 

process will limit the formation of thermal NOX by lowering the flame temperature. During ULSD firing, 

demineralized water will be injected into the combustion chamber to lower the flame temperature and 

associated thermal NOX formation.  

After leaving the CTG, the exhaust temperature will be in excess of 1,100°F. Tempering air fans will blow 

ambient air into the exhaust gas stream downstream of the CTG to reduce the temperature of the flue gas 
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to approximately 850°F to achieve the optimum operating temperature for the SCR and oxidation catalyst 

system to control emissions. 

The exhaust will next pass through the oxidation catalyst system, which will control emissions of CO and 

VOC. Oxidation catalysts work very similarly to the catalytic converter on an automobile, by oxidizing any 

products of incomplete combustion. The oxidation catalyst will consist of a platinum coating on a ceramic 

base. The exhaust gases will flow through the catalyst bed where excess air will oxidize CO to CO2 and 

VOC to water vapor (H2O) and CO2. 

After passing through the oxidation catalyst, and before passing through the SCR, an NH3 injection grid will 

be utilized to inject NH3, the chemical reagent used by the SCR, to control NOX. The Project will use 

aqueous NH3 (19%) from the existing storage tanks, which have a combined capacity of 120,000 gallons. 

The existing tanks are located within secondary containment on the Project Site and are equipped with 

other safety features. 

The exhaust gas and NH3 mixture will then pass through the SCR system. SCR catalysts are made from 

various ceramic materials, such as titanium oxide, coated with active catalysts, usually either oxides of base 

metals (such as vanadium, molybdenum, and tungsten), zeolites, or various precious metals. The SCR 

catalyst will facilitate a chemical reduction (opposite of oxidation) reaction between the NOX in the exhaust 

stream and the NH3 to form elemental N2 and H2O. 

After passing through the SCR system, the exhaust gases will be directed to the stack. The exhaust stack 

will be equipped with a CEMS. In the CEMS, a small sample of flue gas will be extracted by a pump into 

the CEMS via a sample probe. The sample will be transported through a sample line to a manifold, which 

will distribute the sample to individual analyzers to monitor concentrations of NOX, CO, oxygen (O2), and 

opacity. A data acquisition and handling system will receive the signal output from each analyzer in order 

to collect and record emissions data. The measured concentrations are continuously monitored in the 

control room, and an alarm will be triggered if concentrations approach or exceed permit levels.  

Proposed Fuel Use 

The Project will be designed to generate electricity using natural gas as the primary fuel; ULSD will be used 

as a back-up fuel. To ensure system reliability the Project is requesting approval to operate up to a total of 

4,380 hours per year, with no more than 720 hours per year of ULSD firing. 

5.A.1.5 Interconnections  

The proposed utility interconnections for the Project are described in this section. 

Electric Interconnection 

The Project will interconnect with the electrical grid via the existing Eversource 345-kV switchyard, located 

south of the Property, across the Cape Cod Central Railroad ROW.  An approximately 1,850-foot, three-

phase 345-kV overhead circuit will be connected from a circuit breaker at the GSU transformer to the 

Eversource switchyard, as shown on Figure 5.A-3.  

Figure 5.A-4 provides a cross-sectional view of the conductor arrangement. The proposed phase conductor 

is Drake 795 thousand circular mils (kcmil), 1.107-inch diameter, 345-kV, 907-ampere (A) conductor. An 

optical ground wire (OPGW) shield wire with a diameter of 0.5 inches will be installed on top of the 

transmission line pole.  

The generator will produce approximately 425 mega-volt amperes at 25 kV. This power will then proceed 

to the GSU transformer where the voltage will be stepped up to 345 kV. The 345-kV power will then be 

routed to the Eversource switchyard. New equipment to be added within the Eversource substation 

includes: 
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 a 3,000-A disconnect switch (with ground switch); 

 an overhead rigid bus from the existing bus to the disconnect switch; 

 three capacity voltage transformers for metering purposes; 

 bus support insulators; 

 gateway bridge structures; 

 terminal structure string insulators; and 

 a riser cable from the disconnect switches to the bridge structure. 

A simplified one-line diagram of the transmission line and substations with breaker configuration is shown 

on Figure 5.A-5. The design of the transmission line will comply with all applicable electrical codes. 

Natural Gas Pipeline Interconnection 

Natural gas for the proposed Project will be delivered via the existing AGT pipeline that currently serves the 

existing Station. A new 3,590-foot on-site natural gas pipeline will be constructed from the existing natural 

gas meter station on the Property to the new gas compressor building, as shown on Figure 5.A-3.  

ULSD Interconnection 

There are several existing aboveground No. 6 fuel oil tanks located on the Property that are used to support 

the existing Station. One of the storage tanks and one of the day tanks will be refurbished and converted 

to store ULSD for the proposed Project. The existing storage tank has a diameter of 125 feet, a height of 

64 feet, and an approximate storage capacity of 5.7 million gallons. The existing day tank has a diameter 

of 80 feet, a height of 48 feet, and an approximate storage capacity of 1.8 million gallons. Both tanks are 

equipped with secondary containment.  

ULSD will be transported to the Project by barge, using the same delivery practices as used for the existing 

Station. An additional unloading pipe will be constructed parallel to the existing refueling pipes to deliver 

ULSD for the proposed Project. As shown on Figure 5.A-3, ULSD will be transferred from the storage tank 

to the day tank to the combustion turbine via a new approximately 4,000-foot pipeline.  

Water Supply and Wastewater Interconnections 

The cumulative process water demand for the Project and the existing Station will be met using two existing 

groundwater wells on the Property (Well Nos. 2 and 3), located adjacent to the Project Site. Potable water 

will continue to be supplied by the Sandwich Water District. No significant increase in potable water demand 

will result from the Project. Therefore, no new offsite water interconnections will be required. 

Direct discharge of wastewater has been avoided by employing a near-zero liquid discharge design. Any 

liquid process streams that cannot be treated and recycled on-site (e.g., turbine wash water, evaporative 

cooler blowdown) will be collected and trucked off-site for treatment and disposal. As a result, there will be 

no new offsite wastewater interconnections.  

The Project will use existing sanitary facilities located in the Training Building. No additional sanitary 

facilities are proposed for the Project. 

 Summary of Permitting Requirements and Compliance with 
Local Bylaws and Regulations 

The federal, state, and local permits and approvals, notifications and consultations necessary for the 

development, construction, and operation of the Project are listed in Table 5.A-1. 
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Table 5.A-1: Required Environmental Permits and Approvals 

Issuing Agency Permit Status 

Federal Approvals 

FAA Notice of Construction or Alteration Submitted on December 9, 2015; 

FAA determination of no hazard 

received on January 27, 2016 

United States Environmental Protection 

Agency (USEPA) 

National Pollutant Discharge Elimination 

System Stormwater Permits (construction 

and operation) 

To be filed 

State Approvals 

Energy Facilities Siting Board (EFSB) Approval of Petition to Construct 

Generating Facility 

Petition submitted on December 3, 

2015 

Department of Public Utilities (DPU) Petition for a Zoning Exemption Petition submitted on December 

15, 2015 

Executive Office of Environmental Affairs  Massachusetts Environmental Protection 

Act (MEPA) Approval 

An EENF was filed on July 31, 

2015; the Secretary’s Certificate 

was issued on September 18, 

2015 

A DEIR was filed on March 11, 

2016; the Secretary’s Certificate 

was issued on April 29, 2016 

A FEIR was filed on July 15, 2016; 

the Secretary’s Certificate was 

issued on August 26, 2016. 

Massachusetts Department of 

Environmental Protection’s 

(MassDEP)/Bureau of Waste Prevention 

– Air Quality 

New Source Review/Major 

Comprehensive Plan Approval (MCPA) 

Application filed on February 17, 

2016 

Federal Prevention of Significant 

Deterioration (PSD)  Permit 

Application filed on February 17, 

2016 

MassDEP/Division of Water Quality Water Quality Certification (integrated in 

other approvals) 

To be filed 

MassDEP/Division of Waterways Chapter 91 License modification To be filed 

 MHC Cultural resources consultation 

Project Notification Form 

submitted on July 29, 2015; MHC 

Response received October 2, 

2015 

Massachusetts Division of Fisheries and 

Wildlife (MassDFW) Natural Heritage and 

Endangered Species Program 

Protected species consultation 

Massachusetts Endangered 

Species Act Request Form filed 

July 27, 2015; MassDFW 

response received August 28, 

2015 

Regional/Local Approvals 

Cape Cod Commission (CCC) Development of Regional Impact Review  Filed on September 23, 2016.  
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Issuing Agency Permit Status 

Town of Sandwich Old King’s Highway 

Historic District Committee 

Certificate of Appropriateness To be filed 

Sandwich Conservation Commission Order of Conditions under Massachusetts 

Wetlands Protection Act (WPA) and 

Sandwich Wetlands Protection Bylaw 

To be filed 

The Project has been designed to comply with local regulations, and will meet applicable Sandwich bylaws, 

as described below. 

5.A.2.1 Town of Sandwich Wetlands Bylaw 

The only Sandwich Wetlands Bylaw jurisdictional wetland on the Project Site is Land Subject to Coastal 

Storm Flowage (LSCSF). The portions of the three wetlands (Wetlands A, B and C) subject to protection 

under the Massachusetts Wetlands Protection Act located on the Station Property are also jurisdictional 

under the Sandwich Wetlands Bylaw. South of the Station Property, Wetland F, which will be crossed by 

the electric transmission interconnection line, is also jurisdictional under the Massachusetts Wetland 

Protection Act and the Sandwich Wetlands Bylaw. 

The Massachusetts Wetlands Regulations do not specify performance standards for LSCSF. Because the 

Project Site is located in a coastal environment and drains to the ocean, fill within the 100-year flood zone 

is not subject to a requirement to provide compensatory flood storage as would be the case in inland areas. 

In order to minimize potential impacts from coastal storms, the Project has been designed so that buildings 

and ancillary structures will be elevated 2.3 feet above the existing 100-year flood zone, to a minimum 

elevation of 16 feet NAVD88. 

No long-term permanent impacts to resource areas that require mitigation will result from construction of 

the Project. Temporary impacts during construction will be mitigated through the implementation of the 

Project’s Storm Water Pollution Prevention Plan (SWPPP). 

5.A.2.2 Town of Sandwich Stormwater Management Bylaw 

Per Section 7.20 Part 2 of the Town of Sandwich Stormwater Management Bylaw:  “The Commission may, 

at its discretion, accept as the application and plans under this bylaw the Notice of Intent and plans filed 

under the Wetlands Protection Act, Massachusetts General Laws, Chapter 131, Section 40.” The submitted 

Notice of Intent must meet the Commission's Burden of Proof requirement (Section 7.60) and demonstrate 

that the proposed Project, including stormwater discharges, will not have an unacceptable significant and 

cumulative effect upon the values of wetlands, related water resources, and adjoining land areas resources. 

The submitted Notice of Intent will meet the Commission's Burden of Proof requirement (Section 7.60), 

demonstrating that the proposed Project, including stormwater discharges, will not have an unacceptable 

effect on any of the following: wetlands; public or private water supply; groundwater; flood control; erosion 

and sedimentation control; storm damage prevention; water pollution; fisheries; shellfish; wildlife habitat; 

recreation; agriculture; and aquaculture resources (Section 7.00). 

5.A.2.3 Town of Sandwich Noise Bylaw 

The Town of Sandwich Bylaws (Section 3.55 Noise) include a noise nuisance clause and an accompanying 

complaint resolution procedure, but do not stipulate numerical decibel (dB) limits. Construction activity is 

separately regulated through restrictions on construction hours, which are limited to 7 a.m. to 8 p.m., except 

as allowed by permit.  
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To comply with the noise nuisance clause, construction will occur between 7 a.m. and 7 p.m., except as 

other hours are allowed by permit. A noise complaint hotline will be made available to address any noise-

related issues during Project construction.  

5.A.2.4 Town of Sandwich Zoning Bylaw Noise Ordinance 

The Town of Sandwich Zoning Bylaw (Section 3420 Noise) limits construction hours to between 7 a.m. and 

7 p.m., except as allowed by permit. No numerical dB limits apply to construction activity. 

Construction equipment used on the Project Site will comply with the construction-hour limits specified in 

the Town of Sandwich Zoning Bylaws. Per the Bylaw, construction will occur between 7 a.m. and 7 p.m., 

except as other hours are allowed by permit from the Town. 

 Project Impacts 

5.A.3.1 Land Alteration 

The Project has minimized the creation of impervious area and will reduce the amount of impervious area 

on the Project Site from existing conditions. Portions of the Project Site will be raised to an elevation above 

the 100-year floodplain (plus consideration of future sea level rise), which will require importing 

approximately 43,000 cubic yards of fill either stockpiled on the current Property or from off-site sources. 

5.A.3.2 Air Quality and Greenhouse Gases 

The Project will use advanced emissions control equipment and a high-efficiency combustion turbine to 

minimize emissions and air quality impacts. The Project will be dual fueled, firing primarily natural gas with 

ULSD as a backup. The Project will employ stringent emission controls that fully meet New Source 

Performance Standards (NSPS), Best Available Control Technology (BACT), and Lowest Achievable 

Emissions Rate (LAER) requirements.  

Since the proposed Project is a modification of the existing Station, an air quality modeling analysis was 

conducted to ensure that the combined emissions from the existing Station and the proposed new Project 

will not cause or contribute to a violation of National Ambient Air Quality Standards (NAAQS) or 

Massachusetts Ambient Air Quality Standards (MAAQS). The predicted total ambient criteria pollutant 

concentrations (modeled contributions from the existing Station, plus the proposed Project, plus existing 

ambient background levels) are below the NAAQS and MAAQS for all pollutants. As such, no significant 

adverse impact to air quality would be expected to occur. Further, by complying with Prevention of 

Significant Deterioration (PSD) Increments, no appreciable degradation in existing air quality would be 

expected to occur. 

The Project will also comply with all applicable greenhouse gas (GHG) regulations and policies, and be 

consistent with the Global Warming Solutions Act (GWSA). 

5.A.3.3 Noise 

The Project has been designed to minimize noise impacts to the surrounding community and comply with 

MassDEP’s Noise Regulations and Policy and Town of Sandwich Noise Bylaws.  

The predicted maximum sound-level impacts at the closest noise-sensitive locations were added to the 

measured nighttime residual noise (L90) levels to determine the net increase and to assess conformance 

with the MassDEP Noise Policy. The Project is expected to increase the lowest nighttime background sound 

levels by 1 to 7 decibels (dBA) at the nearest residences and marina area.  

Although the simultaneous operation of existing Units 1 and 2 and the proposed Project would be expected 

to occur very infrequently as none of the units are expected to provide baseload power to the grid, an 

analysis was completed to assess the cumulative sound impacts from the operation of the existing Units 1 
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and 2 combined with the proposed Project, and the cumulative noise analysis demonstrated compliance 

with the MassDEP Noise Policy. 

5.A.3.4 Wetlands and Waterways 

There will be no direct impacts to bordering vegetated wetlands or wetlands buffer zone on the Project Site. 

The Project Site lies within the Federal Emergency Management Agency (FEMA) 100-year flood zone, 

which is regulated under the Massachusetts Wetlands Protection Act (WPA) as LSCSF. Construction of 

the Project will result in the permanent alteration of approximately 10.6 acres of LSCSF on the Project Site, 

mainly due to the fact that the site grades must be raised to ensure that key Project components will be 

elevated above the 100-year flood zone with adequate additional allowance for future sea level rise. The 

Project Site will be raised by placing approximately 43,000 cubic yards of fill. The minimum elevation of 

critical Project components will be set to an elevation of 16 feet NAVD88.   

Ancillary components of the Project include an electric interconnection and fuel lines. A new natural gas 

line to the current onsite connection to the AGT pipeline and a new ULSD line from an existing oil tank to 

an existing day tank (both of which will be repurposed to store ULSD) will be located within the 100-foot 

buffer to coastal bank and will also cross LSCSF; however, erosion and sediment controls will be 

implemented to mitigate potential construction impacts.  

As discussed in more detail in Sections 5.A.4.41 and 5.A.4.42, limited impacts to the buffer zone of an 

offsite bordering vegetated wetland will occur in conjunction with the electric interconnection to the adjacent 

Eversource switchyard.  

The Project is also proposing to construct a 12-inch fuel line to accommodate barge deliveries of ULSD; 

the new fuel line will be constructed immediately adjacent to the existing fuel delivery line within the footprint 

of the existing bridge located within the Cape Cod Canal between the shoreline and unloading dock.  

A Notice of Intent will be filed with the Sandwich Conservation Commission and MassDEP for the Project, 

including the electric interconnect, ULSD, and natural gas lines. A request for Minor Modification of an 

existing Chapter 91 License will be filed with MassDEP to seek approval for installation of the new fuel 

delivery line on the existing dock. 

5.A.3.5 Stormwater 

Stormwater during construction will be managed following USEPA, MassDEP, CCC, and Town of Sandwich 

design and performance guidelines. The proposed stormwater management system during operation will 

incorporate low-impact development techniques and Best Management Practices (BMPs), and will improve 

existing stormwater runoff conditions on the Project Site through the installation of new vegetated infiltration 

basins.   

The proposed stormwater management system was designed in accordance with MassDEP Stormwater 

Management Standards. As discussed in Sections 5.A.6.7 through 5.A.6.25, the Project will result in a 

decrease in the amount of impervious area from existing conditions. During Project operation, the 

stormwater management system will improve the quality of runoff discharging from the Project Site. 

Stormwater will be collected in vegetated infiltration basins rather than discharging directly into the Cape 

Cod Canal or any wetland resource area.  

Sections 5.A.6.7 through 5.A.6.25 discuss the Project’s consistency with applicable CCC Regional Policy 

Plan’s standards and practices regarding water resources. 

5.A.3.6 Climate Change Adaptation and Resiliency 

The Project Site is located within the coastal flood zone. It is expected that the Project Site will be affected 

by sea level rise in the future; therefore, the design of the Project addresses not only the impacts resulting 
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from a potential 100-year storm event, but must also include flood adaptation strategies to mitigate future 

risk associated with sea level rise.  

Major risks associated with coastal flooding include storm surges and potential wave damage. The addition 

of sea level rise causes higher than average tidal ranges and storm surges that pass “normal” heights 

coupled with correspondingly higher flood waters. Various federal, state, and regional sea level rise studies 

were consulted to ascertain a reasonable range of potential sea level rise projections. Based on an 

extensive review of the available information, it was determined that a 2.3-foot rise in sea level would be 

expected over the 40-year life of the Project.  

Within the footprint of the proposed Project, the existing grade is approximately 10 feet NAVD88. With a 

building design life of 40 years, consideration of the 2060 projected sea level rise for the Project Site was 

incorporated into the design such that the floor elevations of critical components will be at an elevation of 

16 feet NAVD88 or 6 feet above the existing grade and 2.3 feet above the existing 100-year flood zone 

elevation.  

5.A.3.7 Water and Wastewater 

The Project has been designed to have insignificant impacts on water resources by utilizing a technology 

(simple-cycle combustion turbine) with inherently low water demand.  The Project’s water demand is for: 

NOX emissions control during ULSD firing; evaporative inlet air cooling; periodic turbine washing; and 

general process use. The maximum average volume of water needed for the Project is approximately 

18,000 gallons per day (gpd). 

The cumulative process water demand for the Project and the existing Station will be met using two existing 

groundwater wells on the Property (Well Nos. 2 and 3), within current registered volumes, reflecting 

pumping levels that historically occurred for nearly 30 years without any observed adverse impact. The 

Town of Sandwich Water District provides potable water to the Station and will also provide potable water 

to the Project.  No significant increase in potable water demand will result from the Project. 

Given the depth of the wells plus the clay-rich layer that acts as a barrier to vertical hydraulic connection to 

the well screens, infiltration of salt water from the Cape Cod Canal due to future sea level rise would not be 

expected to materially impact the wells. Nevertheless, water quality from the existing wells is routinely 

monitored and any change in water quality would be noted and addressed, as appropriate. 

Direct discharge of wastewater has been avoided by employing a near-zero liquid discharge design. Any 

liquid process streams that cannot be treated and recycled on-site (e.g., turbine wash water, evaporative 

cooler blowdown) will be collected and trucked off-site for treatment and disposal. As a result, there will be 

no additional wastewater discharged from the operation of the Project.  

The Project will use existing sanitary facilities located in the Training Building.  No additional sanitary 

facilities are proposed for the Project.  The existing domestic waste system collects discharge from sinks, 

toilets, and other sanitary facilities, and discharges to the Station’s sanitary sewer collection system, which 

consists of septic tanks and a leach field.  The amount of domestic water used and sanitary wastewater 

generated by the proposed Project will be minimal compared to the volume consumed and generated by 

existing operations.  Therefore, no modifications to the existing septic system are anticipated.  

5.A.3.8 Hazardous Materials 

As discussed in Section 5.L, a variety of chemical reagents and materials will be stored and used in 

conjunction with operation and maintenance of the Project. The type and character of these materials will 

be the same as or comparable to those currently used in the operation of the existing Station. A Spill 

Prevention Control and Countermeasure (SPCC) Plan is currently being maintained for the existing Station, 

which will be modified to reflect the Project’s proposed chemical storage, as required.  



Canal Unit 3 Development of Regional Impact Application 

5-15 
  

Most routine chemical deliveries will be by truck, as is the current practice at the Station; aqueous NH3 will 

continue to be delivered by rail. Secondary containment in the form of curbs, berms, and concrete pits will 

be used where hazardous chemicals are stored, including unloading areas. Two 60,000-gallon welded-

steel tanks already existing on the Project Site will continue to be used for storage of aqueous NH3. The 

existing tanks are not currently enclosed in a building, but a new structure will be installed to enclose these 

tanks. 

ULSD will be transported to the Project by barge, following the same delivery practices used by the existing 

Station. ULSD will be stored in a 5.7-million-gallon storage tank and a 1.8-million-gallon day tank; both of 

which already exist on the Property and are located within secondary containment. These two tanks will be 

converted from their current No. 6 fuel oil storage to ULSD storage. Oil will also be present in miscellaneous 

equipment throughout the Project, such as transformers, lubrication oil reservoirs, 55-gallon drums, and the 

emergency generator fuel tanks. Cylinders of compressed gases, acetylene, and propane will also be 

stored on-site as required for routine operation.  

As discussed in Section 5.G, No Notices of Activity and Use Limitation (AULs) exist on the Property. 

Although there are on-going remediation efforts on the Property, no construction or operation activity 

associated with the proposed Project, including site grading and stormwater management system 

installation and operation, is anticipated to impact these efforts. There are no open MassDEP Release 

Tracking Numbers (RTNs) associated with the Project Site and no contamination remaining from closed 

RTNs is present on the Project Site. 

5.A.3.9 Historic Resources 

The Project Site, located entirely within the Property, was previously disturbed in association with 

construction of the existing Station. A 1998 investigation of the Project Site for a prior proposed 

development determined that the presence of any intact below-ground archaeological resources was highly 

unlikely due to the extent of the prior site disturbance. The MHC reviewed the 1998 archaeological 

investigation and determined that the proposed activities were “unlikely to affect significant historic or 

archaeological resources.” 

The Project has been designed to be as close to and as aesthetically compatible as possible with existing 

Station elements. The proposed exhaust stack will be 220 feet in height, well below the height of the existing 

exhaust stack and only slightly taller than the existing boiler room building directly west of the Project Site. 

All other proposed modifications are lower than the heights of existing structures and, with the exception of 

an overhead transmission line that will transmit the power produced by the Project to the existing adjacent 

Eversource switchyard, will be contained within previously disturbed portions of the Property. As such, no 

significant impact to nearby historical resources would be expected. 

The Project is consistent with the policies of the Town of Sandwich regarding historic preservation and 

community character, as contained in the Local Comprehensive Plan (LCP). Further, the Project is 

particularly consistent with the objectives of the Town of Sandwich and the Old King's Highway Act 

regarding the preservation of the economic contributions of historic sites, in this case, the existing Station 

itself. A Certificate of Appropriateness will be sought from the Sandwich Old King’s Highway Historic District 

Commission. 

5.A.3.10 Transportation 

One active and two inactive NRG-owned rail spurs are located on the Project Site. The two inactive rail 

spurs will be removed as part of Project construction, while the active rail spur will remain in operation, 

primarily for delivery of aqueous NH3 to the Project Site.  



Canal Unit 3 Development of Regional Impact Application 

5-16 
  

Since the private railroad spurs are owned and operated by NRG and were never owned or operated by 

any railroad company or by the Commonwealth, Project-related activities, including removal of the inactive 

rail spurs, will not impact the transportation system. 

 Consistency with Town of Sandwich Local Comprehensive 
Plan 

The town of Sandwich has experienced enormous growth over the past several decades.  The year-round 

population increased by 867 percent from 1960 to 2000, fundamentally changing the nature of the town.  

To address on-going growth and development, the Town of Sandwich developed a Local Comprehensive 

Plan in May 2009.  The goal of this local comprehensive plan was to preserve and enhance the community’s 

historic character and cultural heritage, protect natural resources, and expand economic opportunity.   

Development of the Local Comprehensive Plan included a land use analysis in which the town of Sandwich 

was divided into 15 Strategic Planning Areas.  The designation of these areas was based on zoning, land 

use patterns, parcel lines, topographic and natural attributes, common development patterns, public 

facilities and existing regulations. With input from the public, the Local Planning Committee sought to 

determine the most appropriate forms of growth management.   

According to the LCP, the Station Property is located in the Town Marina/Tupper Road/Route 6A Strategic 

Planning Area. The LCP identifies this area as providing good opportunities for mixed-use and infill 

development. As a location within a designated industrial district, the Project Site is designated as an 

appropriate location to service industrial and commercial needs of the town. 

 Consistency with Regional Policy Plan’s Minimum 
Performance Standards and Best Development Practices 

The Cape Cod Regional Policy Plan (RPP) establishes growth management goals, organized by resource 

and issue area, to direct future development within Barnstable County. To provide guidance in meeting 

these goals, the RPP establishes Minimum Performance Standards (MPS) and Best Development 

Practices (BDP), consisting of specific actions or procedures projects that qualify as a Development of 

Regional Impact (DRI) must utilize to be consistent with RPP goals. The proposed Project was assessed 

to determine its consistency with each applicable MPS and BDP.  Table 5.A-2 lists all MPS and BDP and 

the Project’s applicability to each, as assessed by the Applicant. Standards that are applicable to the Project 

are discussed further in Section 5.A.6. 

To determine the RPP MPS and BDP applicable to the proposed Project, the Project is considered in the 

context of the RPP. As defined by the RPP, the proposed Project is considered a redevelopment project.  

The RPP defines redevelopment as “the reconstruction, reuse, intensification, or change in use of any 

developed property within the Developed Area,” or “any area that currently contains buildings, paved 

parking, and other development-related infrastructure.”  The Project Site is highly developed and a 

previously disturbed area, occupied by concrete-slab, aluminum-sided warehouses; two 60,000-gallon NH3 

storage tanks, several temporary trailers, and hard-packed gravel area used for temporary parking; the 

Project Site contains sparse vegetation. The Project is proposed to be a simple-cycle electric generating 

facility that will manufacture electricity from natural gas and ULSD fuels; therefore, the Project is considered 

an industrial use and RPP policies addressing commercial DRIs are not applicable. To support energy 

generation activities, the Project is proposing to construct interconnection infrastructure including a natural 

gas pipeline, ULSD delivery line, and electrical transmission line. This infrastructure will be for private use 

of the Project and, therefore, do not meet the RPP’s definition of capital facilities, defined in the Cape Cod 

Commission Act as “public facilities and services necessary to support development.” 
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Table 5.A-2:  Project’s Applicability with RPP’s MPS and BDP 

# Title Applicability 

Land Use (LU) 

LU1 Compact Growth and Resource Protection 

LU1.1 Development Location See Section 5.A.6.1. 

LU1.2 Compact Development See Section 5.A.6.2. 

LU1.3 Redevelopment/Reuse See Section 5.A.6.3. 

LU1.4 Reuse of Historic Buildings See Section 5.A.6.4. 

LU1.5 Location of Municipal Offices The Applicant believes this standard is not applicable. 

LU2 Capital Facilities and Infrastructure 

LU2.1 Connections to Existing Infrastructure The Applicant believes this standard is not applicable. 

LU2.2 Co-location of Telecommunication Facilities The Applicant believes this standard is not applicable. 

LU2.3 Co-locate Public Infrastructure The Applicant believes this standard is not applicable. 

LU2.4 Access to Emergency Responders The Applicant believes this standard is not applicable. 

LU3 Rural Lands 

LU3.1 Buffers to Agricultural Uses The Applicant believes this standard is not applicable. 

LU3.2 Impacts to Agricultural Lands The Applicant believes this standard is not applicable. 

LU3.3 Best Management Practices The Applicant believes this standard is not applicable. 

Economic Development (ED) 

ED1 Low-impact and Compatible Development 

ED1.1 Location in Economic Centers See Section 5.A.6.5. 

ED1.2 Industrial and Service Trade Areas The Applicant believes this standard is not applicable. 

ED1.3 Waiver The Applicant believes this standard is not applicable. 

ED1.4 Resource-based Economic Areas The Applicant believes this standard is not applicable. 

ED2 A Balanced Economy 
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# Title Applicability 

ED2.1 Gaming The Applicant believes this standard is not applicable. 

ED2.2 Quality Employment Opportunities See Section 5.A.6.6. 

ED2.3 Employee Housing The Applicant believes this standard is not applicable. 

ED3 Regional Income Growth 

ED3.1 Local Labor and Service Providers The Applicant believes this standard is not applicable. 

ED3.2 Local Ownership The Applicant believes this standard is not applicable. 

ED3.3 Diverse Employment Opportunities The Applicant believes this standard is not applicable. 

ED3.4 Regional Export Growth The Applicant believes this standard is not applicable. 

ED3.5 Regional Import Substitution The Applicant believes this standard is not applicable. 

ED3.6 Value-added Manufacturing The Applicant believes this standard is not applicable. 

ED3.7 Local Fiscal Impact The Applicant believes this standard is not applicable. 

ED4 Infrastructure Capacity  

ED4.1 Demonstrated Need and Public Benefit The Applicant believes this standard is not applicable. 

ED4.2 Telecommunications Access The Applicant believes this standard is not applicable. 

ED4.3 Reliable Emergency Access The Applicant believes this standard is not applicable. 

ED4.4 Quality of Service The Applicant believes this standard is not applicable. 

Water Resources (WR) 

WR1 General Aquifer Protection  

WR1.1 Five-ppm Nitrogen Loading Standard See Section 5.A.6.7. 

WR1.2 Identification of Drinking Water Wells See Section 5.A.6.8. 

WR1.3 Groundwater Study Requirement See Section 5.A.6.9. 

WR1.4 Cluster Development Applicant believes this standard is not applicable. 

WR1.5 Turf and Landscape Management Plan See Section 5.A.6.10. 

WR1.6 Management of Water Withdrawals/Wastewater Discharges See Section 5.A.6.11. 
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# Title Applicability 

WR1.7 Use of Water-conservation Technologies See Section 5.A.6.12. 

WR1.8 Alternatives to Chemical Fertilizers and Pesticides See Section 5.A.6.13. 

WR1.9 Greater Protection of Groundwater/Surface Water See Section 5.A.6.14. 

WR1.10 Wastewater and Stormwater Reuse See Section 5.A.6.15. 

WR2 Drinking Water Quality and Quantity 

WR2.1 Five-ppm Nitrogen Loading Standard The Applicant believes this standard is not applicable. 

WR2.2 Prohibition on Hazardous Materials/Waste The Applicant believes this standard is not applicable. 

WR2.3 Restrictions on Public and Private Wastewater Treatment Facilities  The Applicant believes this standard is not applicable. 

WR2.4 Prohibited Uses under State Regulations The Applicant believes this standard is not applicable. 

WR2.5 Future Well Site Restrictions The Applicant believes this standard is not applicable. 

WR2.6 One-ppm Nitrogen Loading Standard The Applicant believes this standard is not applicable. 

WR3 Marine Water Embayments and Estuaries 

WR3.1 Critical Nitrogen Load Standard for Development  The Applicant believes this standard is not applicable. 

WR3.2 Maintenance or Improvement of Nitrogen Loading The Applicant believes this standard is not applicable. 

WR3.3 Local Management Plans The Applicant believes this standard is not applicable. 

WR3.4 Nitrogen Offset Contribution The Applicant believes this standard is not applicable. 

WR3.5 Monetary Contribution The Applicant believes this standard is not applicable. 

WR3.6 Public and Private Wastewater Treatment Facilities The Applicant believes this standard is not applicable. 

WR4 Freshwater Ponds and Lakes 

WR4.1 Limits on Subsurface Disposal Systems The Applicant believes this standard is not applicable. 

WR4.2 Monetary Contribution The Applicant believes this standard is not applicable. 

WR4.3 Public and Private Wastewater Treatment Facilities The Applicant believes this standard is not applicable. 

WR5 Water Quality Improvement Areas 

WR5.1 Nitrogen Loading Standard The Applicant believes this standard is not applicable. 
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# Title Applicability 

WR5.2 Public and Private Wastewater Treatment Facilities The Applicant believes this standard is not applicable. 

WR5.3 Monetary Contribution in Designated Mapped Areas The Applicant believes this standard is not applicable. 

WR5.4 Nitrogen Loading Standard in Impaired Areas The Applicant believes this standard is not applicable. 

WR5.5 Alternative Water Supply in Designated Mapped Areas The Applicant believes this standard is not applicable. 

WR5.6 Chapter 21E Site Assessments The Applicant believes this standard is not applicable. 

WR5.7 Reduction of Nitrogen Loading in Water Quality Improvement Areas The Applicant believes this standard is not applicable. 

WR6 Public and Private Wastewater Treatment Facilities 

WR6.1 Private Wastewater Treatment Facilities The Applicant believes this standard is not applicable. 

WR6.2 Tertiary Treatment The Applicant believes this standard is not applicable. 

WR6.3 Hydrologic Balance The Applicant believes this standard is not applicable. 

WR6.4 Development Density Limitations The Applicant believes this standard is not applicable. 

WR6.5 Ownership and Maintenance of Treatment Facilities The Applicant believes this standard is not applicable. 

WR6.6 Restrictions in FEMA Flood Zones/Other Sensitive Areas The Applicant believes this standard is not applicable. 

WR6.7 Long-term Ownership of Treatment Facilities The Applicant believes this standard is not applicable. 

WR6.8 Sludge Disposal The Applicant believes this standard is not applicable. 

WR6.9 Operation, Monitoring, and Compliance Agreement The Applicant believes this standard is not applicable. 

WR6.10 Improvement of Existing Wastewater Treatment The Applicant believes this standard is not applicable. 

WR6.11 Water Quality Remediation The Applicant believes this standard is not applicable. 

WR7 Stormwater Quality 

WR7.1 No New Direct Discharges of Untreated Stormwater See Section 5.A.6.16. 

WR7.2 On-Site Infiltration See Section 5.A.6.17. 

WR7.3 Roof Runoff See Section 5.A.6.18. 

WR7.4 Biofiltration Practices See Section 5.A.6.19. 

WR7.5 Structured Infiltration Devices See Section 5.A.6.20. 
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# Title Applicability 

WR7.6 Impervious Surfaces See Section 5.A.6.21 

WR7.7 Structured Infiltration Devices in Designated Mapped Areas See Section 5.A.6.22. 

WR7.8 Minimum Two-foot Separation to Groundwater See Section 5.A.6.23. 

WR7.9 Best Management Practices during Construction See Section 5.A.6.24. 

WR7.10 Stormwater Maintenance and Operation Plan See Section 5.A.6.25. 

WR7.11 Shut-off Valve in Wellhead Protection Areas The Applicant believes this standard is not applicable. 

WR7.12 Road Widths The Applicant believes this standard is not applicable. 

Coastal Resources (CR) 

CR1 Maritime Industry, Character, and Public Access 

CR1.1 Public Access See Section 5.A.6.26. 

CR1.2 Public Access to Beach Nourishment Sites The Applicant believes this standard is not applicable. 

CR1.3 Maritime Industry The Applicant believes this standard is not applicable. 

CR1.4 Maritime Aesthetics See Section 5.A.6.27. 

CR1.5 Walkways The Applicant believes this standard is not applicable. 

CR1.6 Coastal Structures The Applicant believes this standard is not applicable. 

CR1.7 Water-dependent Facilities The Applicant believes this standard is not applicable. 

CR2 Coastal Hazard Mitigation 

CR2.1 Prohibiting Development in V-Zones See Section 5.A.6.28. 

CR2.2 Accommodating Relative Sea-level Rise See Section 5.A.6.29. 

CR2.3 Migration of Coastal Resources The Applicant believes this standard is not applicable. 

CR2.4 Damage Prevention and Flood Mitigation See Section 5.A.6.30. 

CR2.5 Barrier Beaches, Coastal Dunes and Their Buffers See Section 5.A.6.31. 

CR2.6 Coastal Banks and Their Buffers See Section 5.A.6.32. 

CR2.7 Disasters within A-and V-Zones The Applicant believes this standard is not applicable. 
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# Title Applicability 

CR2.8 Public Infrastructure in Land Subject to Coastal Storm Flowage The Applicant believes this standard is not applicable. 

CR2.9 Dredged Material The Applicant believes this standard is not applicable. 

CR2.10 General Exceptions The Applicant believes this standard is not applicable. 

CR2.11 Beach Nourishment Site Conditions The Applicant believes this standard is not applicable. 

CR2.12 Beach Nourishment – Site Monitoring The Applicant believes this standard is not applicable. 

CR2.13 Remove Development from Coastal Floodplains See Section 5.A.6.33. 

CR2.14 Use Mean Sea Level Data See Section 5.A.6.34. 

CR2.15 Calculation of Setback from Top of Coastal Bank See Section 5.A.6.35. 

CR3 Coastal Water Quality and Habitat 

CR3.1 Buffers to Coastal Wetland See Section 5.A.6.36. 

CR3.2 Septic Systems in V-Zones  The Applicant believes this standard is not applicable. 

CR3.3 Stormwater Discharges See Section 5.A.6.37. 

CR3.4 Stormwater Management Designed to Accommodate Relative Sea-
level Rise 

The Applicant believes this standard is not applicable 

CR3.5 Docks and Piers The Applicant believes this standard is not applicable. 

CR3.6 New Marinas The Applicant believes this standard is not applicable. 

CR3.7 Prohibition on Improvement Dredging  The Applicant believes this standard is not applicable. 

CR3.8 Maintenance Dredging The Applicant believes this standard is not applicable. 

CR3.9 Beneficial Reuse of Dredged Material The Applicant believes this standard is not applicable. 

CR3.10 Eelgrass The Applicant believes this standard is not applicable. 

CR3.11 Fish, Shellfish, Crustaceans The Applicant believes this standard is not applicable. 

CR3.12 Aquaculture The Applicant believes this standard is not applicable. 

CR3.13 Waterfront-fueling Facilities See Section 5.A.6.38. 

Marine Resources (MR) 

MR1 Marine Resources 
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# Title Applicability 

MR1.1 Prohibited Areas, Sand Mining The Applicant believes this standard is not applicable. 

MR1.2 Prohibited Areas, Cables/Pipelines The Applicant believes this standard is not applicable. 

MR1.3 Buffers to Navigation The Applicant believes this standard is not applicable. 

MR1.4 Operations and Maintenance Plan The Applicant believes this standard is not applicable. 

MR1.5 Emergency Response Plan The Applicant believes this standard is not applicable. 

MR1.6 North Atlantic Right Whale The Applicant believes this standard is not applicable. 

MR1.7 North Atlantic Right Whale, TOY Restrictions The Applicant believes this standard is not applicable. 

MR1.8 Whales The Applicant believes this standard is not applicable. 

MR1.9 Sea Turtles The Applicant believes this standard is not applicable. 

MR1.10 Fish Resources and Habitat The Applicant believes this standard is not applicable. 

MR1.11 Benthic Habitats, Direct Impacts The Applicant believes this standard is not applicable. 

MR1.12 Benthic Habitats, Indirect Impacts The Applicant believes this standard is not applicable. 

MR1.13 Benthic Habitats, TOY Restrictions The Applicant believes this standard is not applicable. 

MR1.14 Monitoring of Benthic Habitats during Construction The Applicant believes this standard is not applicable. 

MR1.15 Rare Species Habitat The Applicant believes this standard is not applicable. 

MR1.16 Construction Noise The Applicant believes this standard is not applicable. 

MR1.17 Cumulative Impacts The Applicant believes this standard is not applicable. 

MR1.18 Coordinated Conduit Crossings The Applicant believes this standard is not applicable. 

MR1.19 Archaeological Resources The Applicant believes this standard is not applicable. 

MR1.20 Coastal Landforms The Applicant believes this standard is not applicable. 

MR1.21 Minimizing Impacts to Benthic Resources The Applicant believes this standard is not applicable. 

MR1.22 Post-Construction Monitoring of Benthic Habitats The Applicant believes this standard is not applicable. 

MR1.23 Coastal Waterbirds The Applicant believes this standard is not applicable. 

MR1.24 Sea Ducks The Applicant believes this standard is not applicable. 
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# Title Applicability 

MR1.25 Project Benefit The Applicant believes this standard is not applicable. 

MR1.26 Scenic Resources The Applicant believes this standard is not applicable. 

MR1.27 Benthic Communities The Applicant believes this standard is not applicable. 

MR1.28 Coastal Waterbirds The Applicant believes this standard is not applicable. 

MR1.29 Multi-Hazard Mitigation Plan The Applicant believes this standard is not applicable. 

Wetlands (WET) 

WET1 Wetland Protection 

WET1.1 Wetlands See Section 5.A.6.39. 

WET1.2 Wetland Buffers See Section 5.A.6.40. 

WET1.3 Wetlands, Buffers, and Utility Line Installation See Section 5.A.6.41. 

WET1.4 Stormwater See Section 5.A.6.42. 

WET1.5 Wetland Restoration See Section 5.A.6.43. 

WET1.6 Artificial Wetlands The Applicant believes this standard is not applicable. 

WET1.7 Agricultural Areas The Applicant believes this standard is not applicable. 

Wildlife and Plant Habitat (WPH) 

WPH1 Prevent Loss, Minimize Adverse Impact, and Maintain Diversity 

WPH1.1 Natural Resources Inventory See Section 5.A.6.44. 

WHP1.2 Clearing and Grading See Section 5.A.6.45. 

WHP1.3 Wildlife and Plant Habitat See Section 5.A.6.46. 

WHP1.4 Rare Species The Applicant believes this standard is not applicable. 

WHP1.5 Vernal Pools The Applicant believes this standard is not applicable. 

WHP1.6 Invasive Species See Section 5.A.6.47. 

WHP1.7 Habitat Restoration See Section 5.A.6.48. 

WHP1.8 Un-development The Applicant believes this standard is not applicable. 



Canal Unit 3 Development of Regional Impact Application 

5-25 
  

# Title Applicability 

Open Space and Recreation (OS) 

OS1 Open Space and Natural Resources 

OS1.1 Clustering of Development The Applicant believes this standard is not applicable. 

OS1.2 Open Space Connections See Section 5.A.6.49. 

OS1.3 Open Space Requirements See Section 5.A.6.50. 

OS1.4 Sensitive Natural Resources See Section 5.A.6.51. 

OS1.5 Residential Cluster The Applicant believes this standard is not applicable. 

OS1.6 Sensitive Open Space Resources The Applicant believes this standard is not applicable. 

OS1.7 Open Space in GIZ/Economic Centers The Applicant believes this standard is not applicable. 

OS1.8 Open Space Requirements and Parking Garages The Applicant believes this standard is not applicable. 

OS1.9 Location of Open Space The Applicant believes this standard is not applicable. 

OS1.10 Open Space Credits The Applicant believes this standard is not applicable. 

OS2 Passive/Active Recreation 

OS2.1 Recreation Needs See Section 5.A.6.52. 

OS2.2 Provision of Recreation Areas The Applicant believes this standard is not applicable. 

Transportation (TR) 

TR Transportation  

TR0.1 Source(s) of Trip-generation Data See Section 5.A.6.53. 

TR0.2 Traffic Credit for Past Uses The Applicant believes this standard is not applicable. 

TR0.3 Permits for Roadwork prior to Construction The Applicant believes this standard is not applicable. 

TR0.4 Alternative Method for Compliance within Economic Centers The Applicant believes this standard is not applicable. 

TR0.5 Incentive for Mixed Use Development in Economic Centers The Applicant believes this standard is not applicable. 

TR1 Safety 

TR1.1 No Degradation of Safety See Section 5.A.6.54. 
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TR1.2 Crash Frequency at Key Locations See Section 5.A.6.55. 

TR1.3 Identification of Safety Impacts The Applicant believes this standard is not applicable. 

TR1.4 Standards for Driveway Construction The Applicant believes this standard is not applicable. 

TR1.5 Route 6 Access/Egress The Applicant believes this standard is not applicable. 

TR1.6 Sight-distance Obstructions See Section 5.A.6.56. 

TR1.7 Bicyclists and Pedestrians Safety and Access/Egress Requirements See Section 5.A.6.57. 

TR1.8 Sight-distance Requirements See Section 5.A.6.58. 

TR1.9 Mitigation Timing The Applicant believes this standard is not applicable. 

TR1.10 Transportation Safety The Applicant believes this standard is not applicable. 

TR1.11 Curb Cuts The Applicant believes this standard is not applicable. 

TR2 Trip Reduction/Transportation Balance and Efficiency 

TR2.1 Trip Reduction Outside Growth Incentive Zones or Economic 
Centers 

The Applicant believes this standard is not applicable. 

TR2.2 Trip Reduction Inside Growth Incentive Zones or Economic Centers The Applicant believes this standard is not applicable. 

TR2.3 Interconnections The Applicant believes this standard is not applicable. 

TR2.4 Incentives for Connections between Adjacent Properties The Applicant believes this standard is not applicable. 

TR2.5 Estimating Trip Reduction The Applicant believes this standard is not applicable. 

TR2.6 Bus Stops, Turn-outs, and Shelters The Applicant believes this standard is not applicable. 

TR2.7 Bicycle and Pedestrian Accommodations The Applicant believes this standard is not applicable. 

TR2.8 Preservation of Frontage See Section 5.A.6.59. 

TR2.9 Parking Spaces See Section 5.A.6.60. 

TR2.10 Acceptable Trip-reduction Strategies The Applicant believes this standard is not applicable. 

TR2.11 Other Trip-reduction Strategies The Applicant believes this standard is not applicable. 

TR2.12 Trip-generation Credit The Applicant believes this standard is not applicable. 
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TR2.13 Inflation Factor The Applicant believes this standard is not applicable. 

TR2.14 Uses of Trip-reduction Funds The Applicant believes this standard is not applicable. 

TR2.15 Bike Racks and/or Storage See Section 5.A.6.61. 

TR2.16 Alternate Modes of Travel See Section 5.A.6.62. 

TR2.17 Buffers around Airports The Applicant believes this standard is not applicable. 

TR2.18 Rail and Marine Freight Shipment See Section 5.A.6.63. 

TR2.19 Preferred Parking Spaces for Car/Van Pools See Section 5.A.6.64. 

TR2.20 Parking Structures See Section 5.A.6.65. 

TR2.21 Shared Parking See Section 5.A.6.66. 

TR3 Level of Service/Congestion Management 

TR3.1 Operational Requirements See Section 5.A.6.67. 

TR3.2 Credit for Trip-reduction Mitigation The Applicant believes this standard is not applicable. 

TR3.3 Traffic Studies The Applicant believes this standard is not applicable. 

TR3.4 Mitigation of Congestion Impacts Required The Applicant believes this standard is not applicable. 

TR3.5 Mitigation Fee The Applicant believes this standard is not applicable. 

TR3.6 "Fair-share" Payments The Applicant believes this standard is not applicable. 

TR3.7 Restrictions on Road Widening or New Signals The Applicant believes this standard is not applicable. 

TR3.8 Year-round Structural Mitigation The Applicant believes this standard is not applicable. 

TR3.9 Bicycle and Pedestrian Accommodation The Applicant believes this standard is not applicable. 

TR3.10 Preserve Existing Rights-of-Way See Section 5.A.6.68. 

TR3.11 No Capacity Increases on Controlled-access Highways The Applicant believes this standard is not applicable. 

TR3.12 Consistency with Other Plans The Applicant believes this standard is not applicable. 

TR3.13 Operation and Maintenance Costs The Applicant believes this standard is not applicable. 

TR3.14 Traffic-monitoring Devices The Applicant believes this standard is not applicable. 
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TR3.15 Inflation Factor The Applicant believes this standard is not applicable. 

TR3.16 Use of Congestion Mitigation Funds The Applicant believes this standard is not applicable. 

TR3.17 Automatic Data Collection The Applicant believes this standard is not applicable. 

TR3.18 Consistency with Federal and State Plans The Applicant believes this standard is not applicable. 

Waste Management (WM) 

WM1 Hazardous Materials and Waste 

WM1.1 Hazardous Materials/Waste Restrictions The Applicant believes this standard is not applicable. 

WM1.2 Credit for Redevelopment The Applicant believes this standard is not applicable. 

WM1.3 Credit for Removal of Development The Applicant believes this standard is not applicable. 

WM1.4 Pollution Prevention and Emergency Response Plan The Applicant believes this standard is not applicable. 

WM1.5 Compliance with Massachusetts Hazardous Waste Regulations See Section 5.A.6.69. 

WM1.6 Elimination of Hazardous Materials/Waste See Section 5.A.6.70. 

WM2 Solid Waste 

WM2.1 Construction Waste See Section 5.A.6.71. 

WM2.2 C&D Waste Plan See Section 5.A.6.72. 

WM2.3 Post-construction Waste See Section 5.A.6.73. 

WM2.4 Food-waste Recycling The Applicant believes this standard is not applicable. 

Energy (E) 

E1 Emissions and Energy Use 

E1.1 Redevelopment Energy Audit See Section 5.A.6.74. 

E1.2 Designed to Earn ENERGY STAR® Certification See Section 5.A.6.75. 

E1.3 ANSI/LEED Standards See Section 5.A.6.76. 

E1.4 Multi-family Projects The Applicant believes this standard is not applicable. 

E1.5 On-site Renewable Energy Generation See Section 5.A.6.77. 



Canal Unit 3 Development of Regional Impact Application 

5-29 
  

# Title Applicability 

E1.6 Alternative Method of Meeting MPS E1.1 through E1.5 The Applicant believes this standard is not applicable. 

E1.7 Clear Area The Applicant believes this standard is not applicable. 

E1.8 Noise The Applicant believes this standard is not applicable. 

E1.9 Shadow Flicker The Applicant believes this standard is not applicable. 

E1.10 Decommissioning The Applicant believes this standard is not applicable. 

E1.11 Municipal WECF Waiver The Applicant believes this standard is not applicable. 

Affordable Housing (AH) 

AH1 Promotion and Creation of Affordable Housing 

AH1.1 Residential Requirement The Applicant believes this standard is not applicable. 

AH1.2 Ten-percent Requirement for Subdivisions of 10-plus Lots The Applicant believes this standard is not applicable. 

AH1.3 Cash-contribution Option The Applicant believes this standard is not applicable. 

AH1.4 Calculation of Affordable Units The Applicant believes this standard is not applicable. 

AH1.5 Off-site Option Criteria The Applicant believes this standard is not applicable. 

AH1.6 Location of Off-site Option The Applicant believes this standard is not applicable. 

AH1.7 Timing of Off-site Contributions The Applicant believes this standard is not applicable. 

AH1.8 Timing and Mix of Affordable Units The Applicant believes this standard is not applicable. 

AH1.9 Integration and Size of Affordable Units The Applicant believes this standard is not applicable. 

AH1.10 ENERGY STAR® Requirement The Applicant believes this standard is not applicable. 

AH1.11 Pricing and Rents of Affordable Units The Applicant believes this standard is not applicable. 

AH1.12 Permanent Affordability The Applicant believes this standard is not applicable. 

AH1.13 Monitoring of Affordability The Applicant believes this standard is not applicable. 

AH1.14 No Reduction in Number of Existing Units The Applicant believes this standard is not applicable. 

AH1.15 Location of Affordable Housing The Applicant believes this standard is not applicable. 

AH1.16 Priority for Affordable Rental Housing The Applicant believes this standard is not applicable. 
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AH1.17 Moderate-income Homeownership The Applicant believes this standard is not applicable. 

AH2 Fair Housing/Equal Opportunity 

AH2.1 Non-discrimination The Applicant believes this standard is not applicable. 

AH2.2 Visitability and/or Accessibility Requirement The Applicant believes this standard is not applicable. 

AH2.3 Affirmative Marketing and Selection of Buyers/Tenants The Applicant believes this standard is not applicable. 

AH2.4 Relocation Requirement The Applicant believes this standard is not applicable. 

AH3 Community Participation  

AH3.1 Mitigation Standard The Applicant believes this standard is not applicable. 

AH3.2 Alternate Mitigation Calculation Option The Applicant believes this standard is not applicable. 

AH3.3 Annual Adjustment of Mitigation The Applicant believes this standard is not applicable. 

AH3.4 On-site Units Option The Applicant believes this standard is not applicable. 

AH3.5 Redevelopment/Change of Use The Applicant believes this standard is not applicable. 

Heritage Preservation and Community Character (HPCC) 

HPCC1 Historic, Cultural, and Archaeological Resources 

HPCC1.1 Historic Structures See Section 5.A.6.78. 

HPCC1.2 Cultural Landscapes See Section 5.A.6.79. 

HPCC1.3 Archaeological Sites The Applicant believes this standard is not applicable. 

HPCC1.4 Local Preservation Efforts See Section 5.A.6.80. 

HPCC1.5 Preservation Restrictions See Section 5.A.6.81. 

HPCC2 Community Character/Site and Building Design 

HPCC2.1 Strip Development The Applicant believes this standard is not applicable. 

HPCC2.2 Protection of Existing Roadway Character The Applicant believes this standard is not applicable. 

HPCC2.3 Avoid Adverse Visual Impacts The Applicant believe this standard is not applicable  

HPCC2.4 Consistency with Regional Context or Surrounding Distinctive Area See Section 5.A.6.82. 
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HPCC2.5 Footprints over 15,000 Square Feet See Section 5.A.6.83. 

HPCC2.6 Building Forms and Façades See Section 5.A.6.84. 

HPCC2.7 Non-traditional Materials and Designs See Section 5.A.6.85. 

HPCC2.8 Parking to the Side or Rear of Buildings See Section 5.A.6.86. 

HPCC2.9 Landscaping Improvements for Redevelopment See Section 5.A.6.87. 

HPCC2.10 Landscape Plan Requirements See Section 5.A.6.88. 

HPCC2.11 Exterior Lighting See Section 5.A.6.89. 

HPCC2.12 Signage See Section 5.A.6.90. 

HPCC2.13 Underground Utilities See Section 5.A.6.91. 

HPCC2.14 Roadway Appurtenances The Applicant believes this standard is not applicable. 

HPCC2.15 Conservation Restrictions for Landscapes and Viewsheds See Section 5.A.6.92. 

HPCC2.16 Specimen Trees and Original Topography See Section 5.A.6.93. 

HPCC2.17 Impervious Parking Areas See Section 5.A.6.94. 

HPCC2.18 Public Open Spaces, Public Art, and Related Amenities The Applicant believes this standard is not applicable. 

HPCC2.19 Multiple Stories to Reduce Building Footprint The Applicant believes this standard is not applicable. 

HPCC2.20 Underground Utilities The Applicant believes this standard is not applicable. 
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 Consistency with Applicable Minimum Performance Standards 
and Best Development Practices  

The following sections discuss the Project’s consistency with the applicable RPP MPS and BDP as 

identified in Table 5.A-2.  

5.A.6.1 MPS LU1.1: Development Location 

Development and redevelopment shall be consistent with the category of desired land use where 

the project is located as well as the characteristics of that category, both as identified on the 

Regional Land Use Vision Map. Notwithstanding this requirement, the Commission may find that 

development and redevelopment has met this requirement, if, in its discretion, it finds each of the 

following: 

1) The proposed project is a redevelopment, or the expansion of a previously approved DRI; 

and, 

2) The Commission finds that the proposed development does not present a threat to the 

resources and/or characteristics intended to be protected and maintained by its land use 

category. 

This standard does not apply until the town has an endorsed Land Use Vision Map nor shall it apply 

to developments that are not designated on the Regional Land Use Vision Map. 

The Project is located in a designated Economic Center, as identified on the Cape Cod Regional Land Use 

Vision Map.  Economic Centers are areas that could include characteristics such as civic and institutional 

uses, retail, and mixed use. Economic Centers are appropriate for growth and redevelopment and are 

defined by parcel data and/or zoning district boundaries.  The Property, including the Project Site, is located 

within the IND zoning district as designated by Town of Sandwich. Per Section 2200 of the Town of 

Sandwich Protective Zoning Bylaw, “Power Generation, Electrical” use in the Industrial District is “[a]llowed 

throughout the Industrial Area adjacent to the Cape Cod Canal.”  Accordingly, the Project is consistent with 

the category of desired land use and the characteristics of that category. 

5.A.6.2 MPS LU1.2: Compact Development 

Nonresidential development and redevelopment shall be clustered on the site and with adjacent 

uses to the maximum extent possible by incorporating features, as applicable, such as multistory 

buildings, mixed use development, minimal setbacks from the street, limited and/or shared parking, 

and a pedestrian-friendly design that encourages walking, biking, and transit. All residential 

subdivisions of five or more lots and all commercial subdivisions of land shall cluster the proposed 

development unless inconsistent with local bylaws. Cluster plans shall use site designs that 

maximize contiguous open space, respect the natural topography and character of the site, and 

employ shared wastewater treatment, community water supply alternatives and Low Impact 

Development (LID) landscaping to allow more compact development. 

The 12-acre Project Site is located directly adjacent to the east of the existing Station on the Property.  The 

Project’s layout has been deliberately arranged to locate major equipment as close as possible to the 

Station’s existing structures.  This proposed layout serves to cluster structures to minimize impact and 

facilitate use of shared infrastructure.  The 220-foot stack and other major equipment have been situated 

in an east-west direction to minimize the effects of new visual elements.  The clustered development results 

in the least visual change from off-site vantage points; avoids natural resource encroachment; and 

maximizes distance to residences and other sensitive off-site land uses.  The proposed layout of the Project 

also allows for shared infrastructure between the Project and existing Station.  Shared infrastructure is 

discussed in Section 5.A.6.3.  
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5.A.6.3 BDP LU1.3: Redevelopment/Reuse  

DRIs are encouraged to incorporate redevelopment and/or reuse of existing buildings or developed 

sites in appropriate locations. 

The Project has been designed to utilize facilities and infrastructure of the existing Station where feasible. 

The existing Training Building will continue to be used for operations and maintenance services, as well as 

administrative offices. The Project will also utilize the following shared infrastructure: 

 an existing oil storage tank and a day tank will be converted to hold ULSD and a new unloading 

pipe will be added on the existing fuel dock parallel to the existing unloading pipe;  

 the existing natural gas interconnection with AGT will be employed for gas supply; 

 the existing NH3 handling system and the two existing NH3 storage tanks will be shared; 

 the existing onsite wells (Nos. 2 and 3) will supply water to the Project; and  

 existing buildings will be used for warehousing, storage, operations, and administration. 

5.A.6.4 BDP LU1.4: Reuse of Historic Buildings  

DRIs within Economic Centers or Villages as identified on the Regional Land Use Vision Map 

involving an historic structure are encouraged to include its rehabilitation and reuse in accordance 

with federal standards for treatment of historic properties. 

The Project is located adjacent to the existing Station, which is state-listed on the MHC Massachusetts 

Cultural Resource Information System (MACRIS) database and is designated by the Town of Sandwich as 

a historic site within the Old King’s Highway Regional Historic District (the District). There will be no 

modifications to existing Station structures considered historic. The Project proposes to reuse the Station’s 

existing Training Building for operation and maintenance services and administrative offices, and will make 

energy-saving improvements to the building in compliance with RPP energy policies. Project construction 

will include demolition of aluminum-sided warehouses that currently exist on the Project Site; however, 

these structures are not historically significant elements of the existing Station.  

5.A.6.5 MPS ED1.1: Location in Economic Centers 

Development shall be located in Economic Centers or Industrial and Service Trade Areas, or where 

appropriate, Villages as designated on the Regional Land Use Vision Map unless waived in 

accordance with ED1.3. For towns without a Land Use Vision Map or developments not designated 

on the Regional Land Use Vision Map, all DRIs shall meet the waiver requirements under ED1.3. 

This standard does not apply to residential subdivisions or wireless communication towers. 

The Project is located in an Economic Center as designated on the Cape Cod Regional Land Use Vision 

Map. As described in Section 5.A.6.1, land use vision categories are defined by local zoning district 

boundaries. The Town of Sandwich zoning map indicates that the Project is located in an IND zoning district; 

therefore, the Project is compatible with the land use vision category and intended land use. 

5.A.6.6 BDP ED2.2: Quality Employment Opportunities 

DRIs are encouraged to provide competitive wages consistent with the state average for that 

industry, employer-supported medical and retirement benefits packages, training opportunities 

beyond that need to perform the current job, and opportunities for advancement. 

Jobs at the existing Station are provided with: competitive wages; employer-supported medical and 

retirement benefit packages; and training and advancement opportunities.  The positions associated with 

the Project will offer competitive wages, benefits, and opportunities equal to those of jobs at the existing 

Station. 
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5.A.6.7 MPS WR1.1: Five-ppm Nitrogen Loading Standard 

All development and redevelopment shall not exceed a 5-parts per million (ppm) nitrogen loading 

standard for impact on groundwater unless an alternative standard applies in accordance with the 

water resources classification system as described in the Water Resources planning section... 

Guidance on methodology to meet this standard can be found in Cape Cod Commission Nitrogen 

Loading Technical Bulletin 91-001, as amended. 

Projected nitrogen loading discharges to groundwater from the Project Site were calculated at 1.3 parts per 

million (ppm), which is below the 5 ppm target.  Nitrogen loading calculations prepared in accordance with 

Technical Bulletin 91-001, Nitrogen Loading, are provided in Attachment 5.D-1.  

5.A.6.8 MPS WR1.2: Identification of Drinking Water Wells 

Development and redevelopment shall identify their proposed drinking water wells and existing 

private drinking water wells on abutting properties within 400 feet and assess the impact of the 

development on the water quality of these wells and all other existing wells that may potentially be 

affected by the proposed development. Septic systems and other sources of contamination shall 

be sited to avoid adversely affecting downgradient existing or proposed wells. 

The Project is not proposing to install or use drinking water wells, and there are no drinking water wells on 

the Property.  The Town of Sandwich Water District provides potable water for the existing Station and will 

also supply potable water for the proposed Project.  Review of the MassDEP Well Drilling database 

confirmed that there are no existing public or private drinking water wells on abutting properties within 400 

feet. 

5.A.6.9 MPS WR1.3: Groundwater Study Requirements 

Developments of Regional Impact that withdraw more than 20,000 gallons of water per day shall 

demonstrate through a groundwater study that the project will not have adverse impacts on 

groundwater levels or adjacent surface waters and wetlands. The study shall include mapping of 

surface water morphology and comparison of existing and affected water-table fluctuations. 

The Project’s water demand will be met using two existing groundwater wells on the Property (Well Nos. 2 

and 3), within the current registered volume of 0.45 million-gallons-per-day (MGD).  As groundwater wells 

on the Property have been used to support the existing Station since 1966, groundwater levels and potential 

groundwater withdrawal impacts have been extensively monitored. 

The most recent pumping test which included wetland monitoring was performed for Well No. 4 in April 

2001 (while Well No. 3 was in full operation). The results of this monitoring indicated no discernable impacts 

to the wetlands when pumping a total of 710 gpm from the aquifer, more than twice the Station’s normal 

maximum withdrawal rate.  This result is not surprising given the fact that the wells are screened more than 

90 feet bgs, and below a well-defined confining layer that significantly limits any conductivity with surficial 

wetlands. This confining layer that has been shown in numerous on-site geologic borings and demonstrated 

by the 2001 pumping test.  It is further evidenced by the fact that pumping at the WMA-registered volume 

occurred for nearly 30 years without any observable impact on nearby wetlands or other surface water 

features. 

5.A.6.10 MPS WR1.5: Turf and Landscape Management Plan 

Development and redevelopment shall adopt Best Management Practices such as a turf and 

landscape management plan that incorporates water conservation measures including the use of 

native and drought resistant plantings and the use of drip irrigation, and minimizes the amount of 

pesticides and chemical fertilizers. 



Canal Unit 3 Development of Regional Impact Application 

5-35 
 

A landscaping management plan for the Project is provided in the Project’s Site Development Plans 

provided in Section 4.0.  As indicated in the landscaping management plan, upon completion of 

construction, the Project will utilize native, non-invasive flora adapted to Cape Cod’s sandy soils. 

5.A.6.11 BDP WR1.6: Management of Water Withdrawals/Wastewater Discharges 

Water withdrawals and wastewater discharges are encouraged to be managed so that they do not 

adversely affect surface water resources, wetlands, private wells, or the safe yield of the aquifer. 

Water withdrawals for the Project will be managed so they do not adversely impact groundwater or surface 

water resources. As described in Section 5.A.6.8, Project water needs will be met be met through 

withdrawals from two existing groundwater wells (Well Nos. 2 and 3) on the Property within current 

permitted limits. Wells Nos. 2 and 3 have been operating since 1966 and 1974, respectively, and have been 

monitored since. No impacts to groundwater or surface water resources have been observed throughout 

the long-term operation of these wells.  During a test of inactive Well No. 4 (not proposed to be used), with 

Well No. 3 in operation, withdrawal rates from the aquifer were increased, while kept below permitted 

amounts, and no impact to nearby surface water features were observed.  

Wastewater generated by the Project will not be discharged to groundwater, but will be collected and 

trucked offsite for disposal.  

5.A.6.12 BDP WR1.7: Use of Water-Conservation Technologies 

Development and redevelopment are encouraged to use water-conservation technologies or other 

strategies to obtain a 40-percent reduction of water use. 

The Project has employed water-conservation technologies by selecting a technology with inherently low 

water demand. The Project will utilize a simple-cycle combustion turbine, which has a low water demand 

compared to other technologies that use steam for electric generation. Water use at the Project will be 

further minimized by using air-cooled fin fan coolers for ancillary equipment cooling. The proposed Project’s 

water demand is primarily for NOX control during ULSD firing, evaporative inlet air cooling, periodic turbine 

washes, and general process use. Figure 5.A-6 provides water balance diagrams showing how daily water 

demand may vary based on fuel type, season, and other factors. As shown, the maximum average volume 

of water needed for the Project is approximately 18,000 gpd, which is equal to 54.2 gpm. Expected actual 

water use will be considerably less, estimated at 22,000 gpd. 

5.A.6.13 BDP WR1.8: Alternatives to Chemical Fertilizers and Pesticides 

Development and redevelopment are encouraged to utilize alternatives to synthetic chemical 

fertilizers and pesticides in favor of organic and biological methods. 

Due to the developed, industrial nature of the Project Site and Property, the Project involves limited 

landscaping, as shown in the plans provided in Section 4.0.  However, the Project will utilize organic and 

biological methods where appropriate for the landscaping to be installed. 

5.A.6.14 BDP WR1.9: Greater Protection of Groundwater/Surface Water 

Development and redevelopment are encouraged to attain greater groundwater or surface water 

protection than provided for in the Minimum Performance Standards. 

The proposed Project will exceed groundwater and surface water protection provided for in the MPS.  As 

described in Section 5.D, projected nitrogen loading discharges to groundwater from the Project were 

calculated at 1.3 ppm, well below the 5 ppm standard.  Nitrogen loading calculations for the proposed 

Project are provided in Attachment 5.D-1.  
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All fuel and chemical storage will be within secondary containment and subject to a comprehensive SPCC 

Plan. No new surface water discharges are proposed. Stormwater will be collected and conveyed to 

vegetated infiltration basins with appropriate non-structural BMPs. 

5.A.6.15 BDP WR1.10: Wastewater and Stormwater Reuse 

Development and redevelopment are encouraged to incorporate reuse of wastewater and 

stormwater for irrigation. 

The Project is a simple-cycle peaking unit utilizing a near-zero liquid discharge system, treating and 

recycling wastewater, as practicable. As a result, very little wastewater will be generated by the proposed 

Project.  The Project’s wastewater streams include evaporative cooler blowdown, process drain and wash-

down water, and periodic cleaning of the compressor and turbine blades with demineralized water and 

detergent.  Wastewater from some of these processes may contain high total dissolved solids, oil, and 

some metals.  As such, these wastewaters are not suitable for irrigation purposes, and will be collected in 

a wastewater holding tank and periodically trucked off-site for disposal.  Stormwater from the proposed 

Project will be routed to vegetated infiltration basins for recharge. 

5.A.6.16 MPS WR7.1: No New Direct Discharges of Untreated Stormwater  

New direct discharge of untreated stormwater, parking-lot runoff, and/or wastewater into marine 

and fresh surface water and natural wetlands shall not be permitted. 

No new direct point discharges of untreated stormwater associated with the Project are proposed. The 

proposed Project Site will include a new stormwater management system consisting of a combination of 

structural and non-structural practices. Structural BMPs will include permeable pavement and deep sump 

hooded/leaching catch basins. Non-structural practices include vegetated infiltration basins coupled with 

sediment forebays, water quality swales, and/or vegetated filter strips to pretreat sheet flow from areas such 

as the access roadways.  Therefore, runoff from all redeveloped portions of the Project Site will be filtered 

prior to discharge. Any overflow from the infiltration basins will be directed to two existing stormwater 

discharge structures.  

5.A.6.17 MPS WR7.2: On-Site Infiltration  

Stormwater for all roadways and parking areas shall be managed and infiltrated on site, close to the 

source, to minimize runoff and maximize water quality treatment. Stormwater water quality 

treatment shall be provided for the first inch of rainfall (25-year 24-hour storm) consistent with 310 

CMR 10 and the Massachusetts Stormwater Management Handbook to attain 80-percent total 

suspended solids removal and to reduce nutrients. All designs shall provide for at least 44-percent 

total suspended solids removal shall be designed prior to discharge into structured infiltration 

systems. 

This Standard will be met by proposed stormwater BMPs providing treatment of the first inch of runoff, 

providing a minimum of 80% Total Suspended Solids (TSS) removal and 44% TSS pretreatment prior to 

discharge to the infiltration practices. 

5.A.6.18 MPS WR7.3: Roof Runoff 

Roof runoff shall be managed separately and directly infiltrated unless there is an identified rooftop 

water quality concern that requires additional treatment or management. 

This standard will be met by capturing roof runoff and routing it to the vegetated infiltration basins for 

recharge.  Roof design plans are provided in the Site Development Plans in Section 4.0, which provides 

details on separating the roof drain from surface runoff.  
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5.A.6.19 MPS WR7.4: Biofiltration Practices 

Stormwater design for the first inch of stormwater flow from development parking and roadways 

shall use biofiltration practices including, but not limited to, vegetated swales and filter strips, 

constructed wetlands, tree box filters, bio-retention basins and rain gardens for treatment of 

stormwater runoff. Bioretention areas shall be constructed in accordance with the Massachusetts 

Storm Water Management Volume One: Stormwater Policy Handbook, March 1997. Approved 

biofiltration areas may be counted as open space within Wellhead Protection Areas. 

The proposed stormwater management system includes vegetated infiltration basins, with vegetated 

swales and vegetated filter strips as pretreatment devices.  Infiltration basins will be vegetated with native, 

non-invasive plants. 

5.A.6.20 MPS WR7.5: Structured Infiltration Devices 

Structured infiltration devices shall be used to accommodate frozen flow conditions and storms 

that exceed the 25-year 24-hour storm and designed to be consistent with the Massachusetts 

Stormwater Standards under 310 CMR 10 and the Massachusetts Storm Water Management 

Handbook. 

Detailed structured infiltration control structures are presented in the Project’s Site Development Plans in 

Section 4.0. 

5.A.6.21 MPS WR7.6: Impervious Surfaces 

Roadway and parking design shall limit impervious surfaces. Parking lots shall be designed for the 

minimum required by the town in accordance with MPS TR2.9. Overflow peak parking design shall 

be constructed from pervious materials such as porous pavement, permeable pavers, or biomaterial 

such as grass pavers unless inconsistent with local bylaws. Bioretention shall be incorporated into 

parking islands and roadway perimeters. Permeable paving shall be encouraged where appropriate 

Impervious surfaces, such as roads and existing parking spaces, are accounted for in the impervious area 

calculations.  The introduction of permeable pavement in select proposed parking areas has minimized the 

amount of impervious surface. Project design will result in a net reduction of 1,850 square feet of impervious 

area on the Project Site from existing conditions. 

5.A.6.22 MPS WR 7.7: Structured Infiltration Devices in Designated Mapped Areas 

Structured detention basins, infiltration basins and galleries may be used for redevelopment in 

Impaired Areas, Economic Centers, Industrial and Service Trade Areas, Villages, and Growth 

Incentive Zones. In towns without a Land Use Vision Map, this MPS shall only apply to 

redevelopment in Impaired Areas. 

This standard is met through the construction of on-site vegetated infiltration basins. 

5.A.6.23 MPS WR 7.8: Minimum Two-foot Separation to Groundwater 

New infiltration basins or other stormwater leaching structures shall maintain a minimum two-foot 

separation between points of infiltration and maximum high water table except as required under 

MPS CR3.4. Guidance on the high groundwater adjustment methodology can be found in Estimation 

of High Groundwater Levels for Construction and Land Use Planning, Technical Bulletin 92-001, as 

amended. 

Surficial aquifer groundwater levels at high tide on the Property were measured on September 20, 2016. 

The maximum groundwater elevation recorded was 6.5 feet NAVD88 in the area of the proposed 

stormwater infiltration area. These levels are consistent with readings from taken during the 2001 pumping 
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test (M&E, 2001).  The bottom of the stormwater basin is proposed to be 9 feet NAVD88, providing a 

minimum of 2.5 feet of separation between the groundwater level and the vegetated infiltration basin. 

5.A.6.24 MPS WR 7.9: Best Management Practices during Construction 

Construction best management practices for erosion and sedimentation controls shall be specified 

on project plans to prevent erosion, control sediment movement and stabilize exposed soils. 

This standard will be met during construction through the preparation and implementation of a Stormwater 

Pollution Prevention Plan (SWPPP) in accordance with the USEPA National Pollutant Discharge 

Elimination System (NPDES) Multi-Sector General Permit (MSGP) for Discharges from Construction 

Activities dated February 16, 2012. 

5.A.6.25 MPS WR 7.10: Stormwater Maintenance and Operation Plan 

Development and redevelopment shall submit a Professional Engineer-certified stormwater 

maintenance and operation plan demonstrating compliance with the Massachusetts Stormwater 

Guidelines including a schedule for inspection, monitoring, and maintenance. The plan shall 

identify the parties responsible for plan implementation, operation and maintenance. The identified 

responsible party shall keep documentation of the maintenance and inspection records and make 

these available to the Commission or local board of health upon request. One year from completion 

of the system, a Professional Engineer shall inspect the system and submit a letter certifying that 

the system was installed and functions as designed. 

This standard will be met through the implementation of the Operation and Maintenance (O&M) Plan of the 

stormwater management design, which is provided in Attachment 5.A-2.  The existing plant operations 

O&M Plan has been updated to include the new practices along with specific maintenance provisions.  The 

Station’s SWPPP under the MSGP will also be updated to include the site improvements and associated 

provisions.  One year from completion of the stormwater system, a Professional Engineer shall certify that 

the system was installed as designed and is functioning properly. 

5.A.6.26 MPS CR1.1: Public Access 

Development and redevelopment along the coast shall not interfere with existing legal public 

access and historic public rights of way to the shore. In addition, public access shall not impair the 

natural beneficial functions of coastal resources. 

Development of the Project will occur within the Property boundaries and public access to the Cape Cod 

Canal will not be impacted. Although the Property abuts the Cape Cod Canal, a public access walkway 

maintained by the USACE is located adjacent to the canal, along the northern Property boundary.  This 

public walkway will not be impacted by operation of the Project.  

5.A.6.27 MPS CR1.4: Maritime Aesthetics 

Development and redevelopment shall reflect the traditional maritime character and/or architecture 

typical of the area and shall be designed to maintain and enhance views of the ocean and/or 

shoreline from public ways, waterways, access points, and existing development. 

The Project has been designed as close as possible to the existing structures of the Station, with the stack 

(the tallest element) oriented in order to minimize the effect of new visual elements.  The orientation of the 

equipment, in an east-west direction, is the result of engineering functionality, visual, and air quality 

considerations. The resulting Project location best avoids natural resource encroachment; maximizes 

distance to residences and other sensitive off-site land uses; and results in the least visual change from 

off-site vantage points.   
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The Project Site is proximate to the Sandwich Marina, Scusset Beach State Reservation, and scattered 

residences. The existing Station is a more dominant visual element; given its size and presence and 

vegetative screening, the Project is not anticipated to have a significant visual impact. See Figures 5.A-8 

through 17 for visual simulations from selected areas. 

5.A.6.28 MPS CR2.1: Prohibiting Development in V-Zones 

No development or redevelopment shall be permitted within V-Zones, except as specified in MPS 

CR2.7. Existing structures may be reconstructed or renovated provided there is no increase in 

gross floor area, footprint, or intensity of use (including but not limited to increases in wastewater 

flow, impervious area, or parking spaces, or conversion from seasonal to year-round use). As an 

exception, where there is no feasible alternative, water-dependent structures and uses and 

maintenance of marine infrastructure may be permitted provided the activity minimizes impacts to 

coastal resources and is subject to the approval of all permitting authorities 

The Project Site is not located in a FEMA-designated velocity zone (V-Zone). As shown in the Site 

Development Plans in Section 4.0, the majority of the Project Site is located within Zone AE.  Zone AE 

areas are where a base flood elevation has been established and are subject to inundation by the one-

percent-annual-chance flood event (100-year flood).  FEMA-designated V-Zones are areas subject to high 

velocity wave action from storms.  The closest V-Zone lies 1,800 feet to the east of the Project Site.  

5.A.6.29 MPS CR2.2: Accommodation Relative Sea-level Rise  

All new buildings, including replacements, or substantial improvements to existing structures shall 

be designed as follows to accommodate documented relative sea-level rise rates in Massachusetts: 

1) Within A-Zones, the lowest horizontal structural member shall be a minimum of one foot 

above Base Flood Elevation (BFE); or 

2) Within V-Zones, due to wave action, the lowest horizontal structural member shall be a 

minimum of two feet above BFE. 

The Project Site is located within a FEMA-designated Zone AE and has been designed to accommodate 

relative sea-level rise rates. According to FEMA Flood Insurance Rate Map (FIRM) Panel 319 of 875 

#25001C0319J (FEMA, 2014), the BFE (the 100-year flood elevation) on the Project Site is 14 feet 

NAVD884. Even though not located within a V-zone, critical components of the proposed Project will 

conservatively be raised 2.3 feet above the 100-year flood zone elevation to an elevation of 16 feet NAVD88 

or 6 feet above the existing grade. 

5.A.6.30 MPS CR2.4: Damage Prevention and Flood Mitigation 

To maintain the storm damage prevention and flood control functions of Land Subject to Coastal 

Storm Flowage (LSCSF): 

1) No activity within a V-Zone shall increase the existing site elevations; and 

2) No activity within a V- or A-Zone shall increase the velocity of flood waters or increase 

flows due to a change in drainage or flowage characteristics on the subject site, adjacent 

properties, or any public or private way; and 

3) Placement of fill in hydraulically constricted areas shall not be permitted. 

The Project Site is not located within a V-Zone.  Grading to occur in association with the Project has been 

designed to protect critical infrastructure; to accommodate flood zones and sea level rise; to facilitate 

drainage; and to direct flows to discrete areas where they could be treated.  The proposed changes in 

elevation associated with the Project will not serve to back-up water from flooding caused by coastal 

                                                      
4 The Flood Insurance Study identifies the 100-year flood elevation as 13.7 feet NAVD88, which is rounded to 14 feet NAVD88 on the 
FIRM map. 
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flooding or rain events.  Because the filling is within the coastal floodplain, the volumetric changes related 

to the Project will not displace flood waters in a manner that will increase flood elevations on or adjacent to 

the site.  The areas to be raised to elevation 16 feet NAVD88 will drain to newly created on-site drainage 

basins or the Cape Cod Canal, not to adjacent properties.  The Project will result in a net decrease of 

impervious surfaces, and on-site soils drain well, which will further mitigate any flooding impacts. 

The Project is not anticipated to be impacted by flooding from Cape Cod Bay.  Flood waters from the bay 

do not include significant wave action.  While the Cape Cod Bay entry to the Canal is open to storm-driven 

waves, their height in Cape Cod Bay is limited by the length of the bay’s fetch, or the width of the bay, which 

limits the distance waves can travel across the bay.  The intensity of the sustained winds, and the distance 

of open-ocean over which those winds can blow, determines the height of the generated wave.  Figure 5.A-

7 shows that the outer “arm” of Cape Cod restricts unlimited fetch length, preventing high velocity wave 

action from occurring.   

5.A.6.31 MPS CR2.5: Barrier Beaches, Coastal Dunes and Their Buffers 

Redevelopment/Reconstruction 

Existing structures on barrier beaches or coastal dunes may be reconstructed or renovated, 

provided there is no increase in the total combined building footprint and existing impervious area, 

or intensity of use including but not limited to increases in wastewater flow, impervious area, or 

parking spaces, or conversion from seasonal to year-round use. An applicant shall demonstrate 

that any allowed redevelopment/reconstruction will not adversely affect the natural beneficial 

function(s) of coastal resource(s) and that it will not increase the flood hazard. Additionally, if the 

reconstruction/renovation is greater than 50 percent of the assessed value of a structure it shall be 

designed as follows: 

1) Within V-Zone: The lowest horizontal structural member shall be elevated at least two feet 

above the BFE. 

2) Within A-Zone: The lowest horizontal structural member shall be elevated at least one-foot 

above the BFE or two feet above existing grade, whichever is higher. 

3) Outside LSCSF: The structure shall be elevated at least two feet above grade. 

4) To allow for storm flowage, wave action, and/or beach and dune migration the structure 

shall be on open pilings or columns, and if within LSCSF it shall not have breakaway 

walls. 

The Project Site is located within flood zone AE as designated by FEMA.  To accommodate anticipated sea 

level rise, critical Project structures will be elevated 2.3 feet above the 100-year flood elevation, or 6 feet 

above the current grade.  

5.A.6.32 MPS CR2.6: Coastal Banks and Their Buffers 

Redevelopment/Reconstruction 

Redevelopment and reconstruction shall be designed to have no adverse effect on the height, 

stability, or use of the bank as a natural sediment source, as all coastal banks are sediment sources. 

Every feasible effort shall be made to reduce adverse impacts to the resource, such as to maintain 

the same footprint or relocate structures landward. 

The Project is located adjacent to the Cape Cod Canal, a man-made navigable waterway connecting Cape 

Cod Bay to Buzzards Bay.  The banks of the canal are reinforced with rip rap to stabilize the banks and 

minimize bank erosion.  The proposed Project will have no adverse impact on the banks of the Cape Cod 

Canal, as there will be no Project structures located within a 100-foot buffer from the bank. 
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5.A.6.33 BDP CR2.13: Remove Development from Coastal Floodplains 

Applicants are encouraged to seek opportunities to remove development from coastal floodplains, 

either on or off site. The removal of development in V-Zone or of FEMA-designated repetitive-loss 

properties is particularly encouraged. 

The Project is located within the FEMA 100-year floodplain, which is regulated under the Massachusetts 

WPA as LSCSF. To account for anticipated sea-level rise, critical Project components will be raised 2.3 

feet above the 100-year flood elevation to 16 feet NAVD88. As discussed in Section 5.A.6.28, the Project 

is not located in a V-zone, nor is it a FEMA-designated repetitive loss property. 

5.A.6.34 BDP CR2.14: Use Mean Sea Level Data 

Use of the most recent Mean Sea Level datum available for a site is encouraged to determine base 

flood elevation and inform all coastal construction activities. When determining Mean Sea Level, 

applicants are encouraged to use the 1988 datum of NAVD88, rather than the more commonly used 

1929 datum of NGVD29. The difference is generally between 0.8 feet and 1.2 feet and account for 

relative rise in sea level as well as the increased accuracy of newer measuring devices. 

NAVD88 was used to determine base flood elevations and to inform proposed grading activities for the 

Project. 

5.A.6.35 BDP CR2.15: Calculation of Setback from Top of Coastal Bank 

Use of calculating a setback from the top of the coastal bank (per standard CR2.6 above) of at least 

70 times the average annual erosion rate of the bank (or 100 feet if greater) is encouraged in order 

to reflect the typical 70-year lifetime of a residential building, as based on a study conducted for the 

Federal Insurance Administration to establish reliable estimates for the life of residential coastal 

structures. 

The banks of the Cape Cod Canal are reinforced with rip rap to minimize bank erosion along the waterway. 

As such, erosion within the canal is heavily controlled and monitored.  To maintain stability and avoid 

adverse impacts to the bank of the Cape Cod Canal, Project structures have been concentrated in the 

southern portion of the Project Site and a 100-foot buffer from the bank will be maintained. Work within the 

100-foot buffer will be limited to underground installation of a natural gas interconnection pipeline and a 

ULSD delivery pipeline; however, no Project structures will be located within 100 feet of the bank of the 

canal.  The closest Project structure to the canal will be the gas compressor building, located approximately 

250 feet from the edge of the bank. 

5.A.6.36 MPS CR3.1: Buffers to Coastal Wetland 

Undisturbed buffer areas of at least 100 feet surrounding coastal wetlands and/or landward of the 

mean high water mark of coastal water bodies shall be protected in accordance with MPS WET1.2. 

By consolidating Project structures primarily in the southern portion of the Project Site, there will be no 

structures located within 100 feet from the mean high water mark of the adjacent Cape Cod Canal. 

Construction of the proposed natural gas interconnection pipeline and ULSD delivery pipeline will require 

disturbance of the ground surface in the northern area of the Property; however, a 100 foot buffer from the 

Cape Cod Canal bank will be maintained during Project operation.  The closest structure to the mean high 

water mark will be the Project’s gas compressor building, located approximately 250 feet from the edge of 

the bank, as shown on Figure 5.A-1. 

5.A.6.37 MPS CR3.3: Stormwater Discharges 

No direct untreated stormwater discharges shall be permitted into any coastal waters or wetlands, 

including discharges above or below the mean high water level. New treated stormwater discharges 
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shall be located a minimum of 100 feet from wetlands and water bodies, consistent with MPS 

WET1.4. For redevelopment, treated stormwater discharges shall be located a minimum of 100 feet, 

or the farthest distance practicable, from wetlands or water bodies. All stormwater discharge shall 

be consistent with MPS WET1.4. 

There will be no new direct point discharges of untreated stormwater associated with the proposed Project.  

The Project will include a new stormwater management system consisting of a combination of structural 

and non-structural practices, including permeable pavement and deep sump hooded/leaching catch basins; 

vegetated infiltration basins coupled with sediment forebays; water quality swales and/or vegetated filter 

strips to pretreat sheet flow from areas such as the access roadways.  Stormwater overflow from these 

management systems will flow through two existing discharge points utilized by the existing Station.  All 

stormwater discharges shall be consistent with MPS WET1.4. 

5.A.6.38 BDP CR3.13: Waterfront-fueling Facilities 

Waterfront-fueling facilities are encouraged to be upgraded to ensure that best management 

practices are used to avoid adverse impacts to water quality. 

The Project will receive deliveries of its backup fuel (ULSD) by barge, using the same transportation 

practices as the existing Station. Unloading facilities will be upgraded through the installation of an 

additional unloading pipeline parallel to the existing refueling pipeline to deliver ULSD for the Project.  

During ULSD unloading activities, proper unloading procedures and best management practices will 

continue to be utilized to avoid impacts to the water quality of the Cape Cod Canal. 

5.A.6.39 MPS WET1.1: Wetlands 

Wetland alteration shall not be permitted except as provided herein and in Minimum Performance 

Standard WET1.3. As an exception, where there is no feasible alternative, water-dependent projects 

involving wetland alteration with appropriate mitigation may be permitted subject to the approval 

of all permitting authorities. Such permission may be granted subject to a finding that there is no 

feasible alternative location for the project and that any necessary alteration is the minimum 

necessary to accomplish the goals of the project. Appropriate mitigation shall not include wetland 

creation or replication. 

The proposed Project will not result in significant alteration of wetland area. Minimal trimming of overstory 

vegetation within an off-site wetland may be required in association with the placement of a 345-kV 

overhead electrical transmission line connecting the Project to the existing Eversource switchyard south of 

the Property. As the minimal vegetation management will support two overhead utility lines, the Applicant 

believes these activities are permitted under MPS WET1.3. Section 5.A.6.41 discusses Project compliance 

with MPS WET1.3. 

5.A.6.40 MPS WET1.2: Wetland Buffers 

Vegetated, undisturbed buffer areas of at least 100 feet in width shall be maintained and/or provided 

from the edge of coastal and inland wetlands including isolated wetlands, to protect their natural 

functions. This standard shall not be construed to preclude pedestrian access paths, vista pruning, 

or construction and maintenance of water-dependent structures within the buffer area, any of which 

may be permitted at the discretion of permitting authorities where there is no feasible alternative to 

their location. The Cape Cod Commission and local Conservation Commissions may require a 

larger buffer area where necessary to protect sensitive areas or where site conditions such as 

slopes or soils suggest that a larger buffer area is necessary to prevent any adverse impact to 

wetlands and associated wildlife habitat. Where a buffer area is already altered such that the 

required buffer cannot be provided without removal of structures and/or pavement, this requirement 

may be modified by the Cape Cod Commission and other relevant permitting authorities, provided 
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it makes the following findings: (1) that the proposed alteration will not increase adverse impacts 

on that specific portion of the buffer area or associated wetland, and (2) that there is no technically 

demonstrated feasible construction alternative. 

There will be minor impacts to a 100-foot buffer of an off-site wetland associated with the 345-kV electrical 

transmission line connecting the Project to the Eversource switchyard.  To support the length of the 1,850-

foot long transmission line, two utility poles will be placed inside the existing switchyard on land that is within 

the 100-foot wetland buffer. Although the utility poles will be within the wetland buffer, they will exist on land 

previously disturbed during construction of the existing switchyard. The transmission line corridor may also 

require vegetation management activities to occur within the wetland buffer for safety reasons.  As these 

activities are associated with utility line installation, the Applicant believes that these minor impact are 

permitted under MPS WET1.3.  

5.A.6.41 MPS WET1.3: Wetlands, Buffers, and Utility Line Installation 

Disturbance of wetlands and buffer areas for operation and maintenance of underground and 

overhead utility lines (electrical, communication, sewer, water, and gas lines) may occur as 

provided below. Installation of new utility lines through these areas may occur where the Cape Cod 

Commission finds no feasible alternative to the proposed route for such facilities. In all instances, 

disturbance of wetland and buffer areas shall be minimized and surface vegetation, topography, 

and water flow shall be restored substantially to the original condition. 

To deliver energy to the regional grid, the Project will require the placement of a 345-kV overhead 

transmission line from the proposed Project to the existing Eversource switchyard located south of the 

Property.  To provide safe separation distances between each of the high voltage lines, a 120-foot wide 

corridor is required. In order to access the switchyard, the overhead transmission line route must aerially 

traverse approximately 170 linear feet of forested off-site wetland.  The route spanning the wetland was 

carefully chosen based on field observation in an effort to avoid cutting and/or topping of mature trees to 

the maximum extent practicable.  No structures will be placed within the wetland, nor will any fill be 

discharged into the wetland, although, two utility poles supporting the span will be located within the 100-

foot buffer to the wetland on land previously impacted by the Eversource switchyard.  Over time, the 

crossing location may require maintenance in terms of vegetation management to maintain a clear envelope 

for safety purposes. 

Due to the size and location of the off-site wetland, alternate routes to avoid the proposed potential 

vegetation management activities within the wetland were considered impracticable. As shown on the Site 

Development Plans in Section 4.0, the off-site wetland is located to the east of the Eversource switchyard 

and extends along the northern and southern boundaries of the switchyard.  To avoid all wetland impacts 

a significantly longer electrical transmission line would be necessary, imposing increased clearing 

requirements and potential visual intrusions. 

5.A.6.42 MPS WET1.4: Stormwater 

Stormwater management plans for new development shall preclude direct discharge of untreated 

stormwater into natural wetlands and water bodies. New stormwater discharges shall be located a 

minimum of 100 feet from wetlands and water bodies. 

There will be no discharge of untreated stormwater into natural wetlands or waterbodies associated with 

the proposed Project.  A new stormwater management system consisting of a combination of structural and 

non-structural practices will be included on the Project Site.  Structural BMPs will include permeable 

pavement and deep sump hooded/leaching catch basins. Non-structural practices include vegetated 

infiltration basins coupled with sediment forebays, water quality swales and/or vegetated filter strips to 

pretreat sheet flow from areas such as the access roadways. Runoff from all redeveloped portions of the 
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Project Site will be pretreated prior to discharge.  Following treatment, stormwater from the Project Site will 

continue to be discharged through two existing discharge points. 

5.A.6.43 BDP WET1.5: Wetland Restoration 

Measures to restore altered or degraded inland and coastal wetlands, including nonstructural bank 

stabilization, revegetation, and restoration of tidal flushing are encouraged; however, such areas 

should not be used as mitigation for wetland alteration projects (mitigation banking). 

Placement of a 345-kV overhead transmission line associated with the Project may result in limited trimming 

of overstory vegetation within an off-site wetland. No other wetland alteration is proposed. 

5.A.6.44 MPS WPH1.1: Natural Resources Inventory 

Applications for Developments of Regional Impact that propose to alter undeveloped areas shall 

contain a natural resources inventory. Such inventory shall identify the presence and location of 

wildlife and plant habitat, including vernal pools, and serve as a guide for the layout of the 

development. Developments shall be planned to minimize adverse impacts to wildlife and plant 

habitat. Guidance on preparation of natural resources inventories can be found in Development of 

Regional Impact Guidelines for Natural Resources Inventory (Plant and Wildlife Habitat 

Assessment), Technical Bulletin 92-002, as amended. 

A Natural Resources Inventory Report for the Project, prepared in accordance with Technical Bulletin 92-

002, DRI Guidelines for Natural Resources Inventory, is provided in Attachment 5.H-1. The Project Site 

contains no significant natural resources; including wetlands and vernal pools.  

5.A.6.45 MPS WPH1.2: Clearing and Grading 

Clearing of vegetation and alteration of natural topography shall be minimized, with native 

vegetation planted as needed to enhance or restore wildlife habitat. Standing specimen trees shall 

be protected. The Commission may require designation of building envelopes (for structures, 

driveways, lawns, etc.), where appropriate, to limit removal of vegetation. 

Limited natural vegetation exists on the Project Site, as the entire Property is extensively developed in 

support of the existing Station. In the sparse undeveloped areas, vegetation consists of grasses and other 

herbaceous plant species, including dock (Rumex crispus), white sweet clover (Melilotus alba), rabbit-foot 

clover (Trifolium arvense), and butter-and-eggs (Linaria vulgaris), with non-native species predominating.  

The Project Site contains no specimen trees. Vegetated infiltration basins and Project landscaping will 

including planting of native, non-invasive species.  

The topography of the Project Site was first altered in the 1960s when Units 1 and 2 were constructed and 

fill material, originating from the construction of the Cape Cod Canal and other undocumented sources, 

was used to flatten the grade of the Property to approximately 10 feet NAVD88.  Alteration of Project Site 

topography has been limited to critical infrastructure, which will be raised to an elevation of 16 feet NAVD88.  

Perimeter roadways will also be elevated 1 foot to 11 feet NAVD88, and roadways providing access to the 

raised critical facilities will also be raised to an elevation of 15 feet NAVD88. Transitional grading will be 

provided between the roadway elevations. These changes in topography have been designed to 

accommodate flood zones and anticipated sea level rise.  

5.A.6.46 MPS WPH1.3: Wildlife and Plant Habitat 

Fragmentation of wildlife and plant habitat shall be minimized by the establishment of greenways 

and wildlife corridors of sufficient width to protect not only edge species but also species that 

inhabit the interior forest, as well as by the protection of large unfragmented areas, and the use of 

open space or cluster development. Wildlife shall be provided with opportunities for passage under 

or across roads and through developments where such opportunities will maintain the integrity of 
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wildlife corridors. Fencing shall not be constructed so as to interfere with identified wildlife 

migration corridors. 

The Project Site and Property are highly developed and disturbed, and do not contain significant natural 

resources.  The sparse vegetation present on the Property includes grasses and other herbaceous plant 

species characterized by non-native species adapted for disturbed conditions.  Based on correspondence 

with the Natural Heritage and Endangered Species Program (NHESP), no state-listed or federally listed 

rare plant or animal species inhabit the Project Site.  A portion of the Property overlaps with Priority Habitat 

15 and Estimated Habitat 79.  The rare species associated with these habitat areas include two bird species, 

the least tern (Sternula antillarum) and common tern (Sterna hirundo), classified as Species of Special 

Concern.  However, only a very small (watersheet) portion of the Property is within the mapped habitats, 

and the limit and scope of work associated with the Project does not reach these areas.  In general, the 

Project Site and Property are not considered to contain high quality habitat and Project development will 

not fragment important wildlife and plant habitat.  

5.A.6.47 MPS WPH1.6: Invasive Species 

Development on sites where a natural resources inventory identifies the presence of invasive plant 

species shall provide and implement a management and restoration plan detailing the management 

of, and where possible, the eradication of the invasive species present, and for revegetating the site 

with native species. A current listing of invasive species can be found on the web at 

www.massnrc.org/mipag/invasive.htm. 

A natural resource inventory of the Project Site (Attachment 5.H-1) determined that five invasive species, 

as defined by Technical Bulletin 01-001, DRI Guidelines for Invasive Plant Species Management, exist on 

the Property. The five invasive species include Asiatic bittersweet (Celastrus orbiculatus), autumn olive 

(Elaeagnus umbellata), glossy-leaved buckthorn (Frangula alnus), common reed (Phragmites australis), 

and multiflora rose (Rosa multiflora). Only the multiflora rose was observed on the 12-acre Project Site. 

During Project construction, the Project Site and some areas of the Property where invasive species are 

located will be cleared. As shown on the Site Development Plans in Section 4.0, landscaping to occur as a 

result of the proposed Project will utilize native, non-invasive plant species.  Any invasive plant species to 

migrate onto the Project Site will chemically treated and exterminated. 

5.A.6.48 BDP WPH1.7: Habitat Restoration 

Measures to restore altered or degraded upland habitat areas are encouraged where ecologically 

appropriate (for example, sandplain grasslands, pine barrens, etc.). 

The Project Site consists primarily of heavily developed and highly disturbed environments, with no habitats 

of significant ecological importance.  The Project will redevelop this developed and highly disturbed area to 

support the proposed Project.  Remaining undeveloped areas, including the vegetated infiltration basins, 

will be landscaped with native, non-invasive plant species.  

5.A.6.49 MPS OS1.2: Open Space Connections 

Preserved open space within proposed developments shall be designed to be contiguous and 

interconnecting with adjacent open space, and shall be subject to permanent protection under 

Article 97 of the Massachusetts state constitution, or similar conservation mechanism. Additional 

guidance on dedication of open space for Developments of Regional Impact can be found in the 

Guidelines for Calculation and Provision of Open Space in Developments of Regional Impact, 

Technical Bulletin 94-001, as amended. 

The Project Site and Property are primarily comprised of industrially developed and highly disturbed land 

area with minimal open space. As a simple-cycle energy generating unit, the Project will be secured and 

http://www.massnrc.org/mipag/invasive.htm
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not accessible to the public. For security and safety purposes, interconnecting open space on the Project 

Site and Property to adjacent open space is impractical. Recreational open space consisting of a USACE-

maintained public walkway abuts the Property to the north. A portion of this walkway traverses an area of 

the Property where the Station dock extends into the Cape Cod Canal. The public walkway recreational 

open space will not be impacted by operation Project. 

5.A.6.50 MPS OS1.3: Open Space Requirements 

All development, excepting municipal projects serving municipal purposes, that qualifies as a DRI 

shall provide permanently restricted upland open space in accordance with the proportional 

calculation described below: 

Total Development Area to Total Open Space Provided 

Proportion 
Required 

Location of Development 

2:1 Development in Growth Incentive 
Zones/Economic Centers 

1:2 Development in Significant 

Natural Resource Areas 

1:1 Development in all other areas 

For towns without designated Economic Centers, a DRI shall comply with the open space 

requirements based on its location relative to SNRA. 

Calculation Based on Development Area 

A project’s open space requirement is calculated in direct proportion to the project’s development 

area. For the purposes of calculating the open space requirement, the development area for new 

development and redevelopment is any previously undisturbed upland area (including upland areas 

that are functioning as habitat) affected by ―development as defined in the Definitions section of 

this document. Additional guidance can be found in Guidelines for Calculation and Provision of 

Open Space in DRIs, Technical Bulletin 94-001, as amended. 

Protection of Areas with Highest Natural Resource Values 

Open space shall be designed to protect those portions of the site with the highest natural resource 

values as identified by a natural resources inventory. Within open space areas, the maximum 

amount of natural vegetation shall be maintained. Where development is located in more than one 

area as identified in the chart above, open space totals shall be determined for each area and added 

together. Where new development is proposed within Significant Natural Resource Areas, open 

space shall be provided within these areas. The requirements for Significant Natural Resource 

Areas shall apply to projects located in Growth Incentive Zones/Economic Centers that are located 

within a Significant Natural Resource Area, with exceptions as noted in Minimum Performance 

Standard OS1.7. 

Provision of Off-Site Open Space 

Where appropriate and at the Cape Cod Commission’s discretion, credit may be obtained for set 

aside of off-site open space or a contribution of funds may be made to the town, state, land trust, 

or the Compact of Cape Cod Conservation Trusts’ Land Fund for open space acquisition at a rate 

determined by the calculation specified below and to be updated annually per town in the Guidelines 

for Calculation and Provision of Open Space in Developments of Regional Impact, Technical 
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Bulletin 94-001, as amended. The Commission shall give priority to towns when determining the 

recipient of off-site open space donations or cash contributions. Off-site open space shall be 

provided in the town where development is proposed, unless the Commission finds, in consultation 

with the relevant towns, that the provision of off-site open space in an adjacent community on Cape 

Cod is appropriate. 

Calculation of Cash Mitigation Open Space Option 

On an annual basis, Commission staff shall calculate the per acre cash equivalent for open space 

for each town based on the following formula: Select all residentially zoned developable parcels in 

excess of two acres from town assessor’s data. Determine per acre value for each of these 

properties, sort by value, remove top and bottom 10 percent of properties. The average of the 

remaining properties is the per acre open space value for that town for current assessor’s data. 

The per-acre open space value may be adjusted by a reasonable inflation factor for years where 

current assessor’s data is not available. 

Credit for Stormwater Low Impact Development 

In public water supply Wellhead Protection Areas, stormwater management structures may be 

counted toward meeting the open space requirement where Low Impact Development (LID) Best 

Management Practices are used for stormwater infiltration (for example, vegetated swales, rain 

gardens and bio-retention areas). 

Restrictions on Open Space Credit 

No credit may be obtained for land that is set aside as open space on a residential lot on which a 

dwelling exists or may be built, unless the lot is at least three acres in size. No credit may be 

obtained for areas that have been dedicated as open space prior to the date of a DRI application. 

Redevelopment within Growth Incentive Zones/Economic Centers 

As an incentive for infill and redevelopment in appropriate locations, redevelopment within Growth 

Incentive Zones/Economic Centers is not required to provide open space. For the purposes of this 

exception only, redevelopment shall include projects expanding into greenfields, not to exceed 50 

percent of the pre-existing development area on the site. Requirements for the protection of rare 

species, wetlands and vernal pool buffers shall continue to be met, if relevant. For towns without 

designated Economic Centers, this provision shall not apply. 

Protection of Farmland 

In the design of developments, and in the consideration of on-site or off-site open space, 

agricultural soils and agricultural uses shall be protected. In suitable locations and where conflicts 

with sensitive habitats and/or state law do not arise, conservation restrictions may reserve the right 

to farm. 

Removal of SNRA Designation for the Calculation of Open Space  

Requirement 

Notwithstanding the foregoing, where an applicant can provide the following documentation 

required by subsections 1, 2, or 3 below, and where Commission staff has recommended such 

removal, the Commission in its discretion may remove the Significant Natural Resources Area 

designation from all or a portion of the subject property for which the facts in subsections 1, 2, or 

3 apply, and open space requirements may be reduced consistent with the chart, Total Development 

Area to Total Open Space Provided, above, without the SNRA requirements. 
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1) For projects located within a Potential Public Water Supply Area, provide written 

supporting information from the Town or Water District that demonstrates to the 

Commission that the area will not be considered as a potential public water supply area. 

2) For projects located within an estimated or priority habitat for rare species as mapped by 

the Natural Heritage and Endangered Species Program, provide written supporting 

information from the Natural Heritage and Endangered Species Program that 

demonstrates to the Commission that the area is no longer considered endangered 

species habitat, and that NHESP will be changing the Natural Heritage Atlas to that effect. 

3) For projects located within mapped DEP wetland areas, provide written supporting 

information from a wetlands specialist that an onsite field evaluation establishes that no 

wetland resources as defined in the RPP are present on or within 100 feet of the proposed 

development site. 

The Project qualifies as a redevelopment project under MPS OS1.3 since it is located in a designated 

Economic Center and Project development will not exceed 50% of the pre-existing development area on 

the Property. The Property is currently developed to support electricity generating activities, and the Project 

will serve to expand these activities by redeveloping 12-acres of previously developed and highly disturbed 

land area within the Property. As such, the Applicant believes the open space requirement is not applicable 

to the Project. A more detailed discussion of the Project’s compliance with MPS OS1.3 is provided in 

Section 5.M.  

5.A.6.51 MPS OS1.4: Sensitive Natural Resources 

In the design of developments, significant natural and fragile areas including critical wildlife and 

plant habitat, significant natural communities, water resources such as ponds and lakes, rivers, 

aquifers, shore lands, and wetlands; 100-foot buffers to wetlands; historic, cultural, and 

archaeological areas; significant scenic roads and views; and significant landforms shall be 

protected. Development should be located outside of 300-foot buffers to ponds and lakes and 200-

foot buffers to rivers to the greatest extent feasible, and consistent with state law. 

The Project has been designed to avoid and minimize impacts to sensitive natural resources, including 

wildlife habitat, water resources, historic resources, and viewscapes. The Project Site is highly developed 

and disturbed, and based on correspondence with the NHESP, no state-listed or federally listed rare plant 

or animal species inhabit the Project Site.  

As discussed in Section 5.A.5.42, minimal impacts to the 100-foot buffer of an off-site wetland will occur 

associated with the placement of two utility poles to support the Project’s electrical interconnection to the 

Eversource switchyard.  

The Project will not impact historic, cultural or archaeological areas.  The existing Station, located adjacent 

to the proposed Project, is a state-listed historic structure on the MHC MACRIS database and is designated 

by the Town of Sandwich as a historic site. The Project will not alter any structures of the existing Station 

that are considered historic. The MHC has determined that it is unlikely any intact archaeological resources 

are present on the Property due to disturbance of the ground surface associated with construction of the 

Cape Cod Canal and Units 1 and 2. 

Project design has been selected to minimize impacts to views of the surrounding area, by location Project 

structures as close as possible to the structures of the existing Station. There are no distinctive or 

noteworthy landscapes as identified in the Massachusetts Landscape Inventory that would be impacted by 

the proposed Project.  The Project Site is not bordered by designated scenic roads, and is located within 

the already developed Property.   
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5.A.6.52 BDP OS2.1: Recreation Needs 

Recreational needs as identified in the 2000 Statewide Comprehensive Outdoor Recreation Plan, 

Local Comprehensive Plans, and local and regional open space plans should be addressed in the 

development of projects on Cape Cod. Such needs include opportunities for wildlife study, 

expansion of trail corridors, protection of scenic roadways, development and expansion of access 

for the disabled, additional public beaches, and water-based recreational opportunities with 

associated parking facilities to the extent these minimize alteration of natural shorelines and do not 

harm wildlife habitat. 

No recreational areas will be impacted as a result of the proposed Project.  North of the Property, a USACE-

maintained public walkway runs along the Cape Cod Canal, with an associated parking area located 

northeast of the Property.  The walkway is used by bicyclists, pedestrians, and recreational fishermen who 

use the walkway to access the canal.  During Project operation, this recreation area will not be impacted 

and the public walkway will be maintained.  

5.A.6.53 MPS TR0.1: Source(s) of Trip-generation Data 

For the purpose of DRI review and analysis, trip-generation data from the Institute of Transportation 

Engineers shall be used as the preferred source. A project-specific trip-generation study may be 

used at the discretion of the Cape Cod Commission. In the event the applicant elects to complete a 

project-specific trip-generation study, traffic counts from existing development shall be collected 

and submitted using the methodology identified in the Cape Cod Commission Guidelines for 

Transportation Impact Assessment, Technical Bulletin 96-003, Revised January 9, 2003, as 

amended. 

The proposed Project will have negligible traffic impacts on the surrounding roadway system.  New positions 

for the Project will be filled with the existing Station staff. As there will be no change in the Station staff, 

there will be no additional employees commuting to the Project. Changes to schedule and frequency of 

routine truck deliveries will also be negligible. As new trip-generation associated with the Project will be 

nominal, an operational Project traffic impact analysis using trip-generation data is not applicable. A letter 

stamped by a professional traffic engineer verifying the Project will have no impact on traffic is provided as 

Attachment 5.C-3. 

5.A.6.54 MPS TR1.1: No Degradation of Safety 

Regardless of project traffic generation, DRIs shall not degrade safety for pedestrians, bicyclists, 

or motor vehicle operators or passengers. 

The Project is proposed to be located within the Property of the existing Station and will not degrade safety 

for pedestrians, bicyclists or motor vehicle operators and passengers. The Property is located adjacent and 

south of a USACE-maintained public walkway, which is utilized by pedestrians, bicycles, and recreational 

fishermen. The Project will not directly impact the public walkway. 

5.A.6.55 MPS TR1.2: Crash Frequency at Key Locations 

Review of crash frequency over the most recent three years shall be required on all intersections 

of regional roads as well as at local road intersections with regional roads that are used by a project 

for access to the regional road network, where the DRI is expected to increase traffic by 25 vehicle 

trips or more during the project’s peak hour. The most recent three available years of crash data 

shall be reviewed; the source(s) of the data shall be approved by the Cape Cod Commission staff. 

The applicant shall collect and submit crash data using the methodology identified in the Cape Cod 

Commission Guidelines for Transportation Impact Assessment, Technical Bulletin 96-003, Revised 

January 9, 2003, as amended. 
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The proposed Project will have negligible traffic impacts on the roadway system in the vicinity of the Project; 

therefore, there will be no increase in vehicle trips during the Project’s peak hour. Nevertheless, crash 

frequency using crash data was analyzed for three major intersections in the vicinity of the Project to 

establish existing conditions of the surrounding roadways.  All three intersections have crash rates lower 

than average for the MassDOT District 5, where the town of Sandwich is located, as well as for the state.  

A table providing a summary of the crash data is provided in Section 5.C.1.5. 

5.A.6.56 MPS TR1.6: Sight-distance Obstructions 

Human-made objects such as signage, utility poles and boxes, and lighting to service DRIs shall be 

located to minimize visual obstruction and possible safety conflicts for the traveling public, 

including glare or other distractions for drivers, bicyclists, and pedestrians. New utility service and 

relocation of existing utility service shall be placed underground, where deemed feasible and 

appropriate by the Commission. Further, landscaping and plantings shall be selected and placed in 

a manner that does not create obstructions to safe sight distances for motorists, bicyclists, and 

pedestrians. 

No visual obstruction or safety conflicts for travelers on public roads will occur as a result of the proposed 

Project.  The Project is to be located within the Property boundaries of the existing Station, and no Project 

structures will be located directly along a public roadway; Project structures situated on the western area 

of the Project Site will be located approximately 250 feet from Freezer Road.   

5.A.6.57 MPS TR1.7: Bicyclist and Pedestrians Safety and Access/Egress 
Requirements 

Site planning and access/egress for DRIs shall minimize adverse impacts on the adjacent road 

system and shall adequately and safely accommodate all users including pedestrians, bicyclists, 

and motorists. DRIs with drive-up windows shall be designed to confine the maximum expected 

vehicle queue on site to not interfere with traffic on public roadways. 

As the Project will be located within the existing Property and will utilize the existing access driveway, there 

will be no impact to the adjacent roadway system as a result of the proposed Project. All Project structures 

will be set back from Freezer Road, with the closest Project structure, a service /fire water tank, located 

approximately 250 feet west of the roadway. The Project is not proposing to modify the existing access 

driveway; therefore, roadway conditions for pedestrians, bicyclists, and motorists will not change. 

5.A.6.58 MPS TR1.8: Sight-distance Requirements 

Acceptable sight distances shall be met and maintained at all access and/or egress locations for 

DRIs regardless of project traffic generation. At a minimum, sight distances shall meet the stricter 

of the Massachusetts Highway Department and American Association of State Highway 

Transportation Officials guidelines for safe-stopping sight distances. 

For site access, the Project is proposing to utilize an existing driveway that is currently serving the Station. 

There will be no modifications to the existing driveway as a result of the proposed Project; therefore, existing 

site distance at the driveway will be unaltered and maintained.   

5.A.6.59 MPS TR2.8: Preservation of Frontage 

Where deemed appropriate by the Commission, DRIs shall provide appropriate rights-of-way along 

their street frontage to accommodate expected needs for bicycle and pedestrian accommodation 

and/or relocation of utilities. DRIs shall also provide for pedestrian and bicyclist connections across 

their property to allow for possible future connections with adjoining properties, where necessary. 

Construction of bicycle and pedestrian sidewalks, paths and/or connections may be required by 

the Commission. 
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The proposed Project will be located within the Property of the existing Station and all Project structures 

will be set back from the adjacent roadway. The Project structures closest to Freezer Road will be located 

approximately 250 feet to the west. As such, street frontage will be maintained and there will be no impact 

on bicycle and pedestrian accommodations as a result of the proposed Project. 

5.A.6.60 MPS TR2.9: Parking Spaces 

The maximum parking allowed for DRIs shall be no more than the minimum number of spaces 

required by the town(s) in which the DRI is located unless, in the Commission’s discretion, a greater 

number of spaces are justified by a parking analysis accepted by the Commission. 

To accommodate employees using the Training Building and anticipated visitors, the Project is proposing 

to replace an existing gravel parking area on the Project Site with a paved parking area. The paved parking 

area will provide approximately 30 marked parking spaces which are anticipated to meet employee and 

visitor parking needs. The proposed parking facility is located in an interior area of the Property and, to be 

consistent with the Project’s security and safety requirements, will not be open to the public. 

5.A.6.61 BDP TR2.15: Bike Racks and/or Storage 

All DRIs proposing industrial or commercial uses are encouraged to provide secure bicycle racks 

and/or storage within close proximity of a building entrance for five percent or more of all building 

users (measured at peak periods), and provide shower and changing facilities in the building or 

within 200 yards of a building entrance for one-half percent of Full-Time Equivalent occupants. 

To accommodate employees or visitors biking to the Project, a bicycle rack will be constructed in the 

proposed parking area to be located adjacent to the existing Training Building in the southwest corner of 

the Project Site. 

5.A.6.62 BDP TR2.16: Alternate Modes of Travel 

All DRIs are encouraged to include trip-reduction programs to encourage alternative modes of 

travel including carpooling, transit, bicycling, walking, and, where appropriate, working at home to 

reduce congestion, pollution, and energy usage; flexible work hours; and incentives for alternatives 

to automobile travel. 

Canal 3 will inform and encourage its employees to carpool and consider alternate modes of travel when 

commuting to and from the Project, as appropriate. 

5.A.6.63 BDP TR2.18: Rail and Marine Freight Shipment 

Rail and marine freight shipment to and from Barnstable County is encouraged as an alternative to 

truck freight shipments, when appropriate. 

The Project is uniquely situated directly south of the Cape Cod Canal and north of an active railroad owned 

by MassDOT and operated by the Cape Cod Central Railroad. The Project proposes to utilize both 

alternative delivery methods to reduce potential impact to the roadway system.  Similar to the existing 

Station, the Project will receive shipments of its backup fuel (ULSD) by barge and shipments of aqueous 

NH3 by rail through a specialty chemical delivery company. Shipments will follow the same unloading 

procedures as currently utilized for deliveries supporting the existing Station.  

5.A.6.64 BDP TR2.19: Preferred Parking Spaces for Can/Van Pools 

DRIs proposing office or industrial uses are encouraged to provide preferred parking spaces for 

car pools and van pools, marked as such, for five percent of the total parking spaces and be located 

closer to building entrances than general-use parking spaces. 
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To accommodate car pool and van pools for employees and visitors, preferred parking spaces will be 

designated within the parking area for the proposed Project. 

5.A.6.65 BDP TR2.20: Parking Structures 

Strategically located parking structures that serve several developments are encouraged where 

appropriate to serve Economic Centers and Growth Incentive Zones, provided such structures also 

comply with historic, community character, and environmental Minimum Performance Standards. 

The parking area for the proposed Project will be located in the southwest corner of the Project Site adjacent 

to the existing Training Building. The prosed parking area will replace an existing hard-packed gravel 

parking area on the Project Site. The new parking area is proposed to serve the Project as well as 

accommodate the existing Station, as the existing parking area does currently. Therefore, the parking area 

will serve both of the developments on the Property. 

5.A.6.66 BDP TR2.21: Shared Parking 

DRIs are encouraged to share parking with adjacent uses to the maximum extent feasible. 

The proposed Project’s parking area will be shared with the existing Station, located directly adjacent to the 

west of the Project; therefore, the Project is consistent with this BDP.  

5.A.6.67 MPS TR3.1: Operational Requirements 

Regardless of traffic volumes, Level of Service analysis shall be required at all access and/or egress 

points onto the road system for DRIs. All new access and/or egress onto the road system for DRIs 

shall operate at Level of Service C or better during the project’s peak hour for a maximum of five 

years after project occupancy, except that Level of Service D or better shall be allowed for a 

minimum of five years after project occupancy for projects located within designated Economic 

Centers or Growth Incentive Zones. For towns without designated Economic Centers, the Level of 

Service C standard shall apply. For unsignalized driveways, the Level of Service standards shall be 

met for each turning or non-turning maneuver; for signalized driveways, the Level of Service 

standards shall apply to the overall intersection Level of Service. 

An existing driveway currently serving the Station will be utilized to provide access to the Project from 

Freezer Road. No modifications to the existing driveway will be made associated with the Project. Freezer 

Road is a short local road, providing a low level of traffic mobility. To determine the quality of traffic flow in 

the vicinity of the Project, a Level of Service (LOS) analysis was performed for three primary intersections 

(one signalized and two unsignalized) to determine peak hour traffic operations on associated roadways. 

The LOS analysis found that all but one approach to an unsignalized intersection operated at LOS C or 

better during AM and PM peak hours. Details of the LOS analysis and results are provided in Section 

5.C.1.4. The LOS of the existing access/egress onto the road system, as measured at the closest 

intersection to the access driveway, operates at LOS B or better. Since there will be no material change in 

operational traffic volumes (see Attachment 5.3-C), no change to the current LOS will occur.  

5.A.6.68 MPS TR3.10: Preserve Existing Rights-of-Way 

Existing transportation rights-of-way shall be preserved for transportation uses as well as to limit 

trip generation. 

The Project will utilize existing transportation rights-of-way, including an existing driveway that serves the 

existing Station. Employee commuter traffic and routine truck delivery routes are not anticipated to change 

as a result of the proposed Project; trip generation for operation of the Project will be nominal. 
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5.A.6.69 MPS WM1.5: Compliance with Massachusetts Hazardous Waste 
Regulations 

Any development or redevelopment that uses, handles, generates, treats, or stores Hazardous 

Waste shall be in compliance with Massachusetts Hazardous Waste Regulations, 310 CMR 30.0 for 

the purposes of Cape Cod Commission review by providing the Commission with evidence of the 

following: 

a) registration with or notification to the Massachusetts Department of Environmental 

Protection as a generator of Hazardous Waste; 

b) a written plan or protocol to manage the Hazardous Waste prior to disposal; 

c) a signed contract with a registered, licensed company to dispose of the Hazardous Waste. 

As defined under 310 CMR 30.030, the existing Station is registered with MassDEP as a Small Quantity 

Generator of (non-oil) hazardous waste, with registration ID number MAD071708929. The proposed Project 

will not change the current generator classification. The existing Station’s waste management protocols will 

be updated to reflect the new unit, as appropriate.  

5.A.6.70 BDP WM1.6: Elimination of Hazardous Materials/Waste 

Development and redevelopment is encouraged to eliminate Hazardous Materials or Hazardous 

Waste handled, treated, generated, used, or stored at a pre-existing facility, site, or project. 

The Project will store and use a variety of chemical reagents and materials in conjunction with operation 

and maintenance of an energy generating facility. These materials will be the same as or comparable to 

those currently used in the operation of the existing station. As is the current practice at the Station, all 

potentially hazardous materials will be stored in designated containment areas and received and handled 

in accordance with written control procedures. The SPCC Plan, which is being maintained for the existing 

Station, will be modified to reflect the Project’s proposed chemical storage. 

5.A.6.71 MPS WM2.1: Construction Waste 

Development and redevelopment projects shall address the disposal of construction waste at both 

the construction and post-construction phases of development or redevelopment. To do so, a plan 

shall be provided to demonstrate how the applicant proposes to handle solid wastes, construction 

and demolition (C&D) wastes, and recyclable materials currently categorized by the Massachusetts 

Department of Environmental Protection (DEP) as a waste ban material. 

Construction waste generated during the construction period will be stored, handled, and managed by the 

construction contractor. It is anticipated that much of construction waste will be recyclable. Construction 

solid wastes will generally include scrap wood, excess concrete, empty containers, scrap metal, paper 

products, and insulation. These materials will be segregated into stockpiles for salvage or on-site reuse 

where possible or collected by a recycling contractor for off-site processing or recycling. Non-recyclable 

solid wastes, including trash from construction offices and administrative areas, will be transported to a 

licensed solid waste disposal facility. 

5.A.6.72 MPS WM2.2: C&D Waste Plan 

If C&D waste is to be generated as a part of the proposed development or redevelopment, a plan 

shall be provided that specifies: 

 a listing of C&D wastes that will be generated during the development or redevelopment; 

 the method for separating, storing, transporting, and disposing of gypsum (wall board and 

sheetrock) from the remainder of the waste stream; and 

 the methods that will be used to recycle or dispose of those remaining materials in the 

C&D waste stream. 
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Wastes generated during construction will generally include scrap wood, excess concrete, empty 

containers, scrap metal, paper products, and insulation. Preparation of the Project Site for construction will 

include demolition of existing earthen- and concrete-slab, aluminum-sided warehouses and the removal of 

several temporary trailers. Waste materials from these activities will be segregated and stockpiled to be 

reused on-site or picked up by a recycling contractor or solid waste disposal contractor for processing and 

recycling. Non-recyclable solid wastes will be transported to a licensed solid waste disposal facility. As the 

Project consists primarily of unenclosed structures, waste containing gypsum is not anticipated in significant 

quantities.  

5.A.6.73 MPS WM2.3: Post-construction Waste 

A solid waste and recycling management plan shall be provided that identifies how both solid 

wastes and recyclable materials will be handled in the post-construction phase of the development. 

In particular, the applicant shall provide a plan detailing how waste ban materials (particularly 

plastic, glass containers, and cardboard) will be collected, stored on site, and recycled. 

Post-construction wastes generated during operation and maintenance include metal and plastic, insulation 

material, paper, glass, empty containers, and other miscellaneous solid wastes.  These materials will be 

collected for recycling or off-site disposal in accordance with applicable regulatory requirements.  Canal 3 

will institute programs to maximize recycling through measures such as placing recycling containers in and 

around the facility to facilitate the recycling program.  A private contractor will dispose of non-recyclable 

solid waste materials. 

5.A.6.74 MPS E1.1: Redevelopment Energy Audit 

Redevelopment shall perform an energy audit of existing conditions and incorporate 

recommendations into the project design. Guidance on audit components can be found in Technical 

Bulletin 09-002, Development of Regional Impact Guidelines for Energy Compliance, as amended. 

Energy improvements to the existing Training Building will occur with development of the proposed Project.  

An energy audit of the Training Building is presented in Section 5.Q.1. 

5.A.6.75 MPS E1.2: Designed to Earn ENERGY STAR® Certification 

Nonresidential development and redevelopment shall be designed to earn the ENERGY STAR® 

Target Rating of 75 or higher. 

No new inhabited buildings will be constructed. Energy efficiency improvements to the existing Training 

Building are proposed.  Improvements to the Training Building will be consistent with the Leadership in 

Energy and Environmental Design (LEED) Certification.  Section 5.Q.2 addresses the proposed energy 

improvements. 

5.A.6.76 MPS E1.3: ANSI/LEED Standards 

Nonresidential development and redevelopment shall comply with current ANSI/ASHRAE/IESNA 

Standard 90.1-2007, Section 5.4 – Insulation, Fenestration, and Doors or current prerequisite LEED-

certified standard, or successor standards designated by the Commission. 

Improvements to the Training Building will be consistent with current American National Standards Institute 

(ANSI)/LEED standards; compliance is discussed in Section 5.Q.3. 

5.A.6.77 MPS E1.5: On-Site Renewable Energy Generation 

Except for mixed-use projects located in designated Economic Centers as identified on the 

Regional Land Use Vision Map, non-residential commercial development and redevelopment 

involving net new construction shall provide a minimum of 10 percent of a building’s projected 

annual electrical demand (kWh) through on-site renewable energy generation. In the case of 
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redevelopment, the 10-percent calculation shall be based solely on the gross floor area of the 

additional new development in excess of 10,000 square feet. EPA average energy-intensity levels 

by building type and square feet are used as a baseline to calculate the 10-percent energy demand. 

In addition, applicants may provide an energy model to determine annual site-demand input for 

their project. Guidance on calculating energy demand can be found in Technical Bulletin 09-002, as 

amended. The Commission may waive this requirement if: 

 The project provides 5 percent of electrical demand through on-site renewable energy 

systems and participates in the Cape Light Compact Green Program for 100 percent of 

their remaining electricity needs. 

–or– 

 The project is LEED certifiable.  

–or– 

 The project demonstrates compliance with six of the following: 

o Installs ENERGY STAR®-compliant reflective roofing, or a vegetated roof. 

o Re-uses existing structures (including shell and non-shell). 

o Incorporates renewable energy. 

o Installs a geothermal heating system. 

o Incorporates passive solar design. 

o Installs energy-conserving landscapes (for example, native species). 

o Complies with ANSI standards (6.4 – HVAC; 7.4 – Load Calculations, Equipment 

Efficiency, Service Hot Water Piping Insulation, Service Controls, Pools, Heat 

Traps; 9.4 – Lighting Control, Tandem Wiring, Exit Signs, Exterior Grounds 

Lighting). 

The Canal Community Solar Project is being developed on a 26-acre property south of Project Site by NRG 

Renew Canal 1 LLC, an affiliate of Canal 3.  The 1.5-MW solar project will deliver electricity to the grid to 

be used by Cape Cod and Massachusetts residents.  The solar arrays will annually generate over 15 times 

the electric load of the improved Training Building.  Section 5.Q.4 further describes the Project’s consistency 

with MPS E1.5.  

5.A.6.78 MPS HPCC1.1: Historic Structures 

An historic structure’s form, massing, and key character-defining features, including the 

relationship to its site and setting, shall be preserved. Additions and alterations to historic 

structures shall be consistent with the building’s architectural style and shall not diminish its 

historic and architectural significance. Removal or alteration of distinguishing original stylistic 

features or examples of skilled craftsmanship of historic or aesthetic significance shall be 

prohibited unless the Commission determines that such removal or alteration will not have a 

significant negative impact on the integrity of the historic property, surrounding historic district, or 

otherwise distinctive neighborhood. Demolition is considered only if a building or structure is found 

no longer eligible for listing on the National Register or no longer contributing to the historic 

significance of the district. There is a presumption in favor of retaining all National Register-eligible 

structures, and all contributing structures in an historic district due to the determination of 

significance by the Massachusetts Historical Commission and/or the National Park Service. If a 

demolition request is based upon structural instability or deterioration, a technical report prepared 

by a registered architect or engineer may be required, detailing the nature and extent of the 

problems and a reasonably adequate estimate of the cost to correct them. The Commission may 

hire its own structural engineer to evaluate the property and verify the content of the applicant’s 

report, and the applicant may be required to pay a portion of that cost. 
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No historic structures exist within the 12-acre Project Site; however, the Canal Generation Station is listed 

as a historic structure on the MHC MACRIS database and is designated by the Town of Sandwich as a 

historic site within the District.  Specifically located in the Town Neck neighborhood of the District, the 

Property is located on land once owned by Edmund Freeman, Sr., and his descendants. Freeman settled 

in the area in 1637 and is considered the founding father of Sandwich.  While several historic resources 

associated with Freeman’s decedents in vicinity of the Property have been destroyed, stonewalls and 

outbuilding remains may exist.  The Project will not impact or disturb any structures associated with the 

Freeman Farmstead site. Discussion of historic resources in proximity of the Property is provided in Section 

5.N. While the Project is located directly adjacent to the existing Station, no changes will be made to Station 

structures considered historic. 

5.A.6.79 MPS HPCC1.2: Cultural Landscapes 

The distinguishing original features of an historic or cultural landscape shall be preserved. New 

development adjacent to or within historic or cultural landscapes shall be located to retain the 

distinctive qualities of such landscapes and shall be designed to maintain the general scale and 

character-defining features of such landscapes. In particular, historic agricultural lands and other 

working agricultural lands shall be retained to prevent further loss of these dwindling resources 

that speak to the Cape’s agricultural past. 

The landscape in the northwest portion of the town of Sandwich within the vicinity of the Station is of mixed 

visual character. Since the mid 1970’s, the existing Station has been a major visual element in this part of 

the town. Along State Route 6A, the visual character of the area is defined by the interspersing of single 

family homes and historic landmarks with recreation-oriented commercial establishments consisting of 

motels, specialty shops, and restaurants. East of the Property, the single family residential neighborhood 

and the Town Beach area impart a residential ocean community character.  

Views of the Property from many surrounding areas are limited to the existing Station’s 498-foot tall exhaust 

stack due to the mature forested ground cover and the topography of the area. The Project Site is not 

bordered by designated scenic roads or distinctive or noteworthy landscapes as identified in the 

Massachusetts Landscape Inventory, and is located within the already developed Property. Forested lands 

are scattered throughout the area, which restrict views of the existing Station.  

The Project has been designed to result in the least visual change to the landscape in the northwest portion 

of the town of Sandwich and surrounding vantage points. The stack has been oriented to minimize the 

effect of new visual elements and to utilize the existing Station structures for their screening effect. The 

proposed stack will only be 10 feet taller than the adjacent Unit 2 power block building and less than half 

the height of the existing stack. As such, little visual change to the landscape will occur as a result of the 

proposed Project. 

5.A.6.80 BDP HPCC1.4: Local Preservation Efforts 

Development projects that do not include an historic preservation or rehabilitation component are 

encouraged to contribute to public or nonprofit preservation efforts in the community. 

As part of its payment in lieu of taxes (PILOT) agreement with the Town of Sandwich, NRG will make 

significant payments to the Town of Sandwich’s Community Preservation Fund.  Created as part of the 

Town’s adoption of the Community Preservation Act (CPA) in 2005, the Community Preservation Fund is 

used by the Town to acquire and protect open space, preserve historic buildings and landscapes, and 

create and maintain affordable housing.  In its implementation of the Act, the Town established a 

Community Preservation Committee that makes recommendations to the Board of Selectmen and Town 

Meeting for the use of CPA funds. 
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5.A.6.81 BDP HPCC1.5: Preservation Restrictions  

Protection of significant historic structures, cultural landscapes, and archaeologically sensitive 

areas is encouraged through conservation restrictions or preservation restrictions that ensure their 

long-term preservation. 

The Project has been designed to minimize impact to preserve surrounding historic structures and cultural 

landscapes. The proposed Project is located adjacent to the existing Station, a state-listed historic structure 

and town of Sandwich-designated historic site, within the District. The Project will not alter any structures 

of the existing Station considered historic. The Project layout has been selected to minimize impact on the 

surrounding landscape to preserve views of the area, with the Project structures located as close as 

possible to the structures of the existing Station. As the MHC has concurred that the Project Site is located 

in an area where the presence of any intact below-ground archaeological resources is highly unlikely, the 

Project poses no impact to archaeologically sensitive areas.  

5.A.6.82 MPS HPCC2.4: Consistency with Regional Context or Surrounding 
Distinctive Area 

All development and redevelopment shall be consistent with the region’s traditional development 

patterns, reflecting features such as modest building mass, height, scale, roof shape, roof pitch, 

building materials, and proportions between doors and windows. In areas with a distinctive 

character, such as historic districts, village centers, cultural landscapes, and historic properties, 

any design shall be consistent with the character of the area and reflect the surrounding context. 

Distinctive features of the area such as proximity to the street, views to historic structures, water 

and/or landscapes, and significant open spaces shall be preserved. A building design narrative is 

required as part of the DRI application to justify how the building relates to the surrounding context. 

Contemporary design and green design are encouraged and sometimes required in response to 

standards in the Energy chapter under Goal E.1, but must be supported by the design narrative. 

Project design has been selected to be consistent with the character of the area and compatible with 

structures of the existing Station. The northwest region of Sandwich is predominated by mixed land use 

consisting of residences, recreation-oriented commercial businesses, such as motels, specialty shops and 

restaurants, and industrial facilities. The Project will not alter this mixed-use development pattern, but will 

expand an existing land use. To integrate most effectively the Project into the surrounding area, the Project 

aesthetic design will reflect features of the existing Station. Building materials and colors for the Project will 

be similar to those of the existing Station; however, Project buildings have been designed to be smaller and 

shorter than those of the existing Station. Project colors will include grey and green, as shown in the Site 

Development Plans in Section 4.0. Configuration of Project structures has been deliberately chosen to 

minimize the amount of visual change from off-site vantage points to maintain the character of the area, 

and Project structures have been placed as close as possible to existing structures to utilize the screening 

effect of the existing Station. 

5.A.6.83 MPS HPCC2.5: Footprints over 15,000 Square Feet 

For all new development, no individual structure shall exceed a footprint of 15,000 square feet 

unless it is designed as multiple distinct massings differentiated by significant variations in roofline 

and building footprint, or is fully screened. The method of screening shall be consistent with the 

character of the surrounding area, but shall typically consist of traditionally scaled frontage 

buildings within developed areas, and vegetated buffers of 200 feet in depth in outlying areas. 

Redevelopment projects may expand to a single massing of 50,000 square feet without full 

screening if the expansion occurs on previously developed impervious or landscaped areas. 

No individual Project structure will exceed a footprint of 15,000 square feet.  
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5.A.6.84 MPS HPCC2.6: Building Forms and Façades 

For all development and redevelopment involving new construction, the massing, façades, and roof 

configuration of a building shall be varied. If a building façade is more than 50 feet in length, it shall 

include a minimum of 10 feet of variation in the building footprint (set-back or projection in the 

building wall) for every 50 feet of façade length, and related changes in the roofline in order to 

reduce the apparent mass of the building. 

The majority of the Project consists of structures and equipment to support energy generation, and few 

enclosed buildings will be constructed in association with the Project. The enclosure buildings have been 

designed to be compatible with existing structures on the Property.  The Site Development Plans in Section 

4.0 provide detailed building façade drawings and a roof plan of the proposed buildings. While a few building 

façades exceed 50 feet in length, the Project Site’s multiple enclosures of various sizes will reduce the 

apparent mass of the buildings. 

5.A.6.85 MPS HPCC2.7: Non-traditional Materials and Designs 

In industrial parks or areas not visible from scenic or regional roadways or other distinctive areas 

noted above in MPS HPCC2.4, use of nontraditional materials, forms, and site designs may be 

appropriate. In such areas, maintenance of adequate buffers on the subject property shall be 

required to ensure that the proposed development is screened from view. 

Materials and designs of the proposed Project were selected to be consistent with existing elements of the 

Station. The proposed Project materials will include painted steel and aluminum siding. The colors of 

proposed Project elements and structures will be primarily green and grey, consistent with those of the 

existing Station.  As such, the Project will be compatible, but smaller in scale than the existing structures. 

The Site Development Plans in Section 4.0 provide elevation drawings and building and structure details. 

5.A.6.86 MPS HPCC2.8: Parking to the Side or Rear of Buildings 

The building and layout of all parking lots shall follow good design practices and reinforce regional 

development patterns. Parking for all development shall be located to the rear or the side of a 

building or commercial complex unless such location would have an adverse or detrimental impact 

on environmental or visual features on the site. In such cases, alternative means of minimizing 

environmental or visual impacts of the proposed parking shall be required. 

A parking area to be used by Project employees and visitors is proposed in the southwest corner of the 

Project Site adjacent to the existing Training Building (see Section 4.0).  The central location of the parking 

area is consistent with good design practices to reduce visual impact of parking facilities.  Due to intervening 

structures, including the cooling fan module, demineralized water tank, water treatment area, service/fire 

water tank and pump house, the Project parking area will not be visible from Freezer Road.  

5.A.6.87 MPS HPCC2.9: Landscaping Improvements for Redevelopment 

Redevelopment shall significantly improve buffers between parking areas and the street, as well as 

interior parking-lot landscaping, and shall provide façade improvements and frontage buildings, as 

necessary and if appropriate, to improve the visual character of the site. 

Landscaping will be improved with redevelopment of the Project Site to support the proposed Project.  The 

Project Site is currently occupied by concrete-slab, aluminum-sided warehouses; two 60,000-gallon NH3 

storage tanks, several temporary trailers, and hard-packed gravel area used for temporary parking.  Sparse 

existing vegetation on the Project Site consists of grasses and other herbaceous plant species, with non-

native species adapted for disturbed conditions predominating. As shown on the Project’s landscaping plan, 

provided in Section 4.0, landscaping will include buffers around the parking area and northern, eastern, and 
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southeastern Property boundaries, which will improve the visual character of the Project Site and Property 

from its existing conditions. 

5.A.6.88 MPS HPCC2.10: Landscape Plan Requirements 

All development shall provide landscaping that integrates buildings with their environment, 

enhances architectural features, fosters sustainable practices, clearly divides parking lots into 

smaller areas, includes tree planting, and provides amenities for pedestrians. All development shall 

implement a landscape plan that addresses the functional aspects of landscaping, such as drainage 

and innovative stormwater technologies, erosion prevention, screening and buffering, provision for 

shade, and energy conservation. When vegetative buffers are necessary to prevent adverse visual 

impacts from new development, existing vegetation shall be retained and unaltered in the buffer 

area. A maintenance agreement shall be provided by all development for a minimum of three 

growing seasons to insure vegetation is properly established. 

Landscaping will be integrated into the Project design, as shown in the Project’s landscaping plan presented 

in Section 4.0.  Landscaping will include mulched beds along the Project’s parking facility, Training Building, 

northern Property boundary, eastern Property boundary, and southeastern Property boundary. The trees 

and shrubs to be planted will include red maple (Acer rubrum), white oak (Quercus alba), eastern red cedar 

(Juniperus virginiana), white pine (Pinus strobus), summersweet clethra (Clethra alnifolia), inkberry (Ilex 

glabra shamrock), northern bayberry (Myrica pensylvanica), beach plum (Prunus maritima), staghorn 

sumac (Rhus typhina), little bluestem grass (Schizachyrium scoparium), and viburnum (Viburnum 

dentatum).  Project landscaping will also consist of vegetated stormwater technologies, dually purposed to 

treat Project stormwater and improve existing stormwater conditions on the Project Site.  There will be three 

vegetated infiltration basins coupled with sediment forebays, water quality swales and vegetated filter strips 

to pretreat sheet flow from areas such as the access roadways.   

5.A.6.89 MPS HPCC2.11: Exterior Lighting 

Site lighting and exterior building lights in all development shall meet the following standards. This 

Minimum Performance Standard shall not apply to aviation warning or marking lights as may be 

required by the Federal Aviation Administration. 

 Employ ―shoe-box type or decorative fixtures, consistent with the architectural theme of 

the development and which are fully shielded. 

 Use a mounting configuration that creates a total cutoff of all light at less than ninety (90) 

degrees from vertical (flood, area, and up-lighting are prohibited). 

 Provide total cutoff of all light at the property lines of the parcel to be developed. 

 Meet a maximum initial horizontal foot-candle level of not more than 8.0 foot-candles, as 

measured directly below the luminaire(s) at grade. 

Additional guidance can be found in Technical Bulletin 95-001, as amended. 

An exterior lighting plan for the Project prepared in accordance with Technical Bulletin 95-001, DRI 

Guidance for Exterior Lighting Design, is provided in Attachment 5.P-1. 

5.A.6.90 MPS HPCC2.12: Signage 

The installation of billboards, off-site advertising (except approved directional signs), and internally 

lit or flashing signs shall not be permitted. The size and color of all signs shall be in scale and 

compatible with the surrounding buildings and street. When more than one sign is used, the 

graphics shall be coordinated to present a unified image. Wooden signs, either painted or carved, 

are usually most appropriate. 
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There will be no installation of billboards, off-site advertising, or internally lit flashing signs as part of the 

Project. The Project will utilize the existing sign for the Station, which is located along Freezer Road 

adjacent to the Property. 

5.A.6.91 MPS HPCC2.13: Underground Utilities 

All utilities for development including cable shall be placed underground except where the presence 

of natural features such as wetlands or archaeological resources prevent such placement. 

Utility development to support the proposed Project will include a new natural gas interconnection pipeline, 

a new 12-inch fuel line to deliver ULSD, and a new 345-kV electrical transmission line. The natural gas 

pipeline and ULSD delivery line will be within Property boundaries and underground or within an existing 

aboveground pipe rack. To deliver electricity to the regional grid, the new 1,850-foot 345-kV transmission 

line will interconnect the Project to the Eversource switchyard located south of the Property. For engineering 

functionality and maintenance purposes, the electric transmission cables must be placed aboveground. 

The transmission line route has been chosen to avoid and minimize impacts to an off-site wetland and 

wetland buffer by spanning over the wetland. 

5.A.6.92 BDP HPCC2.15: Conservation Restrictions for Landscapes and 
Viewsheds 

Maintaining the integrity of natural landforms and broad, open views of the landscape as seen from 

any public way or waterway is encouraged and should include long-term protection through 

conservation restrictions or other means. 

The Project layout and design elements were selected to ensure the Project is least visually intrusive on 

views of the surrounding landscape. Project structures will be shorter than the structures of the existing 

Station, and will be situated as close as possible to the existing Station structures to utilize their screening 

effect and consolidate development area. Views of the proposed Project will be mostly limited to views from 

the north and east. Figure 5.A-8 shows the locations where photographs were taken of the Property to 

document landscape views of the area.  Figures 5.A-9 through 5.A-17 superimpose a three-dimensional 

model of the proposed Project on the photographs taken from these locations.  As shown, current views 

from all locations where the proposed Project will be visible are dominated by the existing Station; therefore, 

the integrity of open views of the area will not be significantly altered.   

5.A.6.93 BDP HPCC2.16: Specimen Trees and Original Topography 

Preserving the distinguishing original features of a site such as specimen trees, existing plantings, 

and topography is encouraged. 

The Project Site is highly developed and disturbed with sparse vegetation and no distinguished natural 

features. There are no specimen trees on the Project Site. The Project will utilize landscaping with native, 

non-invasive plant species upon completion of construction. Topography on the Project Site will be modified 

to accommodate for flood zones and anticipated sea level rise; however, significant alterations of 

topography have been limited to critical Project structures, which will be elevated to 16 feet NAVD88. 

5.A.6.94 BDP HPCC2.17: Impervious Parking Areas 

Shared parking, on-street parking, and community parking lots are encouraged in order to reduce 

the amount of land devoted to parking. In individual developments, methods to reduce exposed 

paved areas such as parking underground or in a portion or the building’s first floor, separate 

parking structures consistent with the Commission’s Design Manual, and use of alternate paving 

materials are encouraged. 
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As a simple-cycle energy generating facility, shared parking between the Project and adjacent off-site uses 

is not practicable due to security and safety concerns. While the Project may share parking with the existing 

Station, the Project is proposing to relocate the existing parking area close to the new Project structures in 

the southwest corner of the Project Site.  Permeable pavement will be introduced into the parking area to 

minimize the amount of impervious surface. 

 Benefits Analysis 

The proposed Project is designed to provide additional capacity to the SEMA/RI capacity zone, which would 

help to ensure resource adequacy and reliability, particularly during periods of peak demand. In addition, 

due to the Project’s ability to start up and reach full load within 10 minutes, it will also play a critical role 

during abnormal grid operating conditions – typically caused by major weather events or unexpected 

equipment outages. Testimony submitted to the EFSB indicated that the proposed 350-MW Project will 

result in a net reduction of overall cumulative CO2 emissions in the New England region by more than 

143,600 tons over the 10-year study period. The analysis indicates that the Project will more than offset its 

own GHG emissions and will lead to overall reductions in GHG emissions from the region’s electric system. 

Moreover, since the Project cleared in FCA #10 in early February 2016, it will provide positive benefits for 

the region in the form of moderating capacity prices and increasing reliability. The Project also will help 

facilitate the integration of renewable resources by adding fast-start and quick ramping ability to the regional 

power system.  

The Project will provide positive benefits locally by meeting and exceeding local development standards to 

be consistent with CCC’s development goals for the region.  As detailed in Section 5.A.6, not only does the 

Project meet the applicable RPP MPS, but also it meets or exceeds applicable BDP.  Meeting or exceeding 

these standards allows the Project to be consistent with RPP goals related to: compact growth and resource 

protection; low-impact and compatible development; a balanced economy; general aquifer protection; 

stormwater quality; maritime industry, character, and public access; coastal hazard mitigation; coastal water 

quality and habitat; wetlands; wildlife and plant habitat; open space and natural resources; transportation 

safety; trip reduction and transportation balance; level of service and congestion management; hazardous 

materials and waste; solid waste; emissions and energy use; historic, cultural, and archaeological 

resources; and community character. 

In addition, the proposed Project will benefit the town of Sandwich by increasing local employment 

opportunities and expanding the local economy during both the construction and operation phases. The 

Project will also significantly increase the property tax base for the town, potentially lowering the tax burden 

of local businesses and residents by offsetting the cost of many services in the local community. A more 

detailed analysis of the Project’s economic benefit to the town of Sandwich is provided in the Economic and 

Fiscal Impact Analysis in Attachment 5.I-1.  

5.B WRITTEN DESIGN NARRATIVE  

 Site Location and Surroundings 

As shown on Section 4.0, the Project is proposed on the 12-acre Project Site, located within the existing 

52-acre Property at 9 Freezer Road in Sandwich, Massachusetts, south of the Cape Cod Canal.  The 

Property is zoned as IND, with most of the available space developed to support the existing Station.  The 

Project Site is currently occupied by earthen- and concrete-slab, aluminum-sided warehouses, two 60,000-

gallon NH3 storage tanks, several temporary trailers, and a hard-packed open area used for temporary 

parking.   
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As shown in Section 4.0, the Property is located east of the boundary between the town of Sandwich and 

the town of Bourne; south of the Cape Cod Canal; west of the Sandwich Marina; and north of Rickeys Road 

and an active railroad ROW, owned by MassDOT and operated by the Cape Cod Central Railroad.  

Adjacent properties consist predominantly of forested, undeveloped land, with the Eversource electrical 

switchyard to the south, and a public marina to the east.  Between the Cape Cod Canal and the Project 

Site is a USACE-maintained public walkway.  Scusset Beach State Reservation is located on the north 

shore of the Cape Cod Canal.   

The nearest residence is located proximate to the existing guard station, southeast of the Property, across 

the active railroad ROW.  Additional residential development is located along Tupper Road, approximately 

500 feet south of the Project Site, and beyond the Sandwich Marina, approximately 1,500 feet east of the 

Project Site.   

The northwest portion of the town of Sandwich is an area of mixed use.  Since the mid 1970’s, the Station 

has been a major element in this area, while the adjacent Cape Cod Canal, Sandwich Marina, Cape Cod 

Canal Visitors Center, and Scusset Beach State Reservation have established a strong recreational identity 

for the area.  Along State Route 6A, single family homes and historic landmarks are interspersed with the 

recreationally oriented commercial establishments such as motels, specialty shops, and restaurants.  A 

residential community lies east of the Property, where the Cape Cod Canal enters Cape Cod Bay.   

 Design Concept 

Since ISO-NE had identified the SEMA/RI load zone as the most constrained, the proposed Project has 

been designed to provide additional capacity to this load zone, helping to ensure resource adequacy and 

reliability, particularly during periods of peak demand.  The Project is a highly flexible resource capable of 

providing capacity, energy, reserves, and other ancillary services (automatic generator control, frequency 

regulation, and voltage support).  Under ISO-NE’s pay-for-performance design, a capacity resource must 

be able to respond fully to a dispatch order within 30 minutes.  With the ability to start up and achieve full 

load within 10 minutes, the Project satisfies this requirement.  This fast-start capability allows the Project to 

play a critical role during abnormal grid operating conditions – typically caused by major weather events or 

unexpected equipment outages.  Since the Project cleared in ISO-NE’s most recent FCA #10, it will provide 

positive benefits for the region in the form of lowering capacity prices and increasing reliability.  The Project 

will also help facilitate the integration of renewable resources by adding fast-start and quick ramping ability 

to the regional power system. 

By using a state-of-the-art combustion turbine, the Project will be one of the most efficient peaking units in 

New England.  Therefore, during times of peak demand on the bulk power system, when the Project is 

operating as an energy resource, the Project will be dispatched when it becomes the most efficient resource 

available. 

Although designed to operate primarily on natural gas, the Project is also capable of operating on ULSD.  

The Project will normally operate on natural gas, unless it is not physically available.  The Project will notify 

the natural gas suppliers in advance in order to obtain sufficient natural gas for startup and operation.  

Although ISO-NE’s energy markets have been designed to accommodate this requirement, when the 

Project is operating as a reserve unit it must be able to start at a moment’s notice and achieve full load 

within 10 minutes.  Under these operating conditions, the Project will not be able to start on natural gas 

without disrupting service to downstream customers on Cape Cod.  Therefore, the Project will start up on 

ULSD, and then work in conjunction with the natural gas pipeline operator to switch over to natural gas as 

soon as reasonably practicable. 



Canal Unit 3 Development of Regional Impact Application 

5-63 
 

 Alternatives Considered 

5.B.3.1 Size and Technology Alternatives 

The objective of the Project is to be a fast-ramping, highly flexible, responsive, dual-fuel electric generating 

resource.  Dual-fuel capability will allow the resource to provide winter reliability on the ISO-NE system, 

while the fast-ramping and flexible nature of the resource will support increasing renewable generation.  A 

key objective of the Project is to supply at least 300 MW of capacity within 10 minutes of a cold start, as 

required by the Ten Minute Non-Spinning Reserve (TMNSR) market.  To accomplish this objective, three 

alternative turbine designs and configurations were evaluated for the Project: 

 one simple-cycle frame design, based on the GE 7HA.02; 

 three simple-cycle aero derivative design, based on the GE LMS-100PA; and  

 two fast-start combined-cycle design, based on the Siemens SGT6-5000F “Flex Plant” 10.  

Due to the design and operation of the New England Reserve market, a key consideration in evaluating the 

turbine designs is how they compare over the first hour of operation, as these units often operate for only 

one hour at a time.  Over the first hour of operation, the heat rate of the GE 7HA.02 is lower (better) than 

that of the Flex Plant 10 because the steam turbine portion of the Flex Plant 10 doesn’t become effective 

until after the first hour, when the Heat Recovery Steam Generator (HRSG) portion of the unit has warmed 

up.  During the first hour, the Flex Plant 10 essentially operates similar to a simple-cycle unit.  When 

operating in the TMNSR market, the Flex Plant 10 would often be required to shut down before it achieves 

combined-cycle operation, and a large portion of the benefit of combined-cycle efficiency would be lost. 

Additionally, the Flex Plant 10 alternative, which would require two units to provide a 10-minute output 

comparable to a single GE 7HA.02, would have a capital cost on the order of twice that of the GE 7HA.02.  

The Flex Plant 10 does have somewhat lower GHG emissions than the 7HA.02 on a pounds per net 

megawatt-hour (lb/net MW-hr) basis, when firing natural gas at steady-state. However, during first-hour 

operation on ULSD, the Flex Plant 10 has higher GHG emissions than either simple-cycle alternative. 

In comparing the two simple-cycle options, the LMS-100PA does not offer the economy of scale that a 

7HA.02 provides.  The initial capital cost of using LMS-100PA technology is on the order of 25% greater 

than using an H-class simple-cycle unit.  The LMS-100PA is also not a space-efficient machine.  The LMS-

100PA does compare favorably in terms of GHG emissions, noise impact, and water demand. GHG 

emissions are, on balance, comparable, and noise can be adequately mitigated for both turbines; however, 

water demand is significantly less for the 7HA.02 during natural gas firing.  

Based on review of the available combustion turbine generating technologies, Canal 3 identified a single 

GE 7HA.02 simple-cycle unit as the alternative best suited for the Project. The size of the single 7HA.02 

unit matches up well with the identified power needs, as it offers a very attractive combination of simple-

cycle efficiency, size, and economy of scale along with its 10-minute generation capability.   

5.B.3.2 Site Alternatives 

NRG Energy, Canal 3’s parent company, is one of the largest energy companies in the United States. Its 

corporate philosophy has a strong sustainability focus, including development and operation of renewable 

energy resources, while integrating a balanced portfolio of energy generation technologies to provide for a 

reliable response to the nation’s energy demand. As part of its sustainability focus, NRG Energy aligns its 

development of additional fossil fuel-fired capability with the location of existing similar facilities in order to 

add efficiency, improve technology, and minimize new infrastructure impacts on host communities.  

Since ISO-NE has identified the SEMA/RI load zone as the most constrained, sites located in this load zone 

were given the highest priority.  NRG Energy’s corporate sustainability philosophy focused the site selection 

process on sites currently and formerly owned by NRG Energy and its subsidiaries, as well as other sites 
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that currently host electric generating facilities that NRG Energy had considered for possible expansion as 

part of its evaluation of those sites in recent divestiture opportunities.  

In focusing on such sites, the significant environmental, community, and cost impacts associated with 

clearing and adapting a “greenfield” site to power generation were avoided.  In addition, this approach 

minimized or eliminated the need for new infrastructure to connect the proposed Project to fuel sources and 

the electric grid.  Consistent with these objectives, a total of 12 sites that NRG Energy owned or had recently 

owned, plus five sites in SEMA/RI that it had previously evaluated, were initially considered as candidate 

locations for the Project.  The 17 candidate sites were: 

 Brayton Point, Somerset, Massachusetts 

 Canal Generating Station, Sandwich, Massachusetts 

 Connecticut Jet Power Fleet (four sites): 

o Cos Cob  

o Branford  

o Torrington (Franklin Drive) 

o Torrington Terminal 

 Dartmouth Power, Dartmouth, Massachusetts 

 Devon Station, Milford, Connecticut 

 Dighton Power, Dighton, Massachusetts 

 Fore River Station, Weymouth, Massachusetts 

 Middletown Station, Middletown, Connecticut 

 Montville Station, Uncasville, Connecticut 

 Norwalk Harbor Power Plant, Norwalk, Connecticut 

 Oak Bluffs Plant, Martha’s Vineyard, Massachusetts 

 Somerset Power , Somerset, Massachusetts 

 Tiverton Power, Tiverton, Rhode Island 

 West Tisbury Generators, Martha’s Vineyard, Massachusetts 

Limiting initial consideration to sites currently or formerly owned by NRG Energy, as well as previously 

evaluated sites, allowed for enhanced knowledge of site characteristics beyond what might ordinarily be 

known when screening sites generally.  The initial site screening was based on the following characteristics: 

 an electric generating facility has operated on the site, indicating appropriate zoning and community 

acceptance; 

 adequate space (10-15 acres) is available on the site for a new facility; 

 access to an adequate fuel source and connectivity to the electric grid; and 

 access to an adequate water supply to meet pollution control needs associated with ULSD firing 

for reliability enhancement. 

Initial screening of the 17 potential candidate sites resulted in the selection of three finalist sites, which were 

subjected to a more detailed scrutiny.  The three finalist sites (Brayton Point, Canal, and Middletown) were 

evaluated based on the following criteria: 

 Locational Considerations 

o Sufficient readily buildable acreage 

o Proximity to electric load, with the greatest priority placed on the ISO-NE SEMA/RI load 

zone 

o Availability of natural gas  

o Availability and ease of electrical interconnection  

o Availability of water 

o Compatibility with local zoning and surrounding uses  

o Environmental Permitting Issues  
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 Environmental Considerations 

o Air quality 

o Wetlands and waterways 

o Zoning and land use 

o Water use and discharge 

o Noise 

o Historic and archaeological resources 

o Visual impact 

o Solid and hazardous waste 

o Material storage and safety 

o Traffic and transportation 

o Electric and magnetic field effect 

o Proximity of construction laydown 

 Community Considerations 

o Likely support from municipal officials 

o Importance of additional tax revenues 

o Importance of project-related jobs 

o Support and/or buffer from neighbors 

The ultimate selection of a site was designed to achieve the most appropriate balance among reliability, 

environmental, and least-cost objectives.  Although all three finalist sites have attributes suitable for the 

proposed Project, the Canal site will result in the construction and operation of a generating facility that will 

contribute to a reliable energy supply with a minimal impact on the environment at the lowest possible cost, 

and appropriately balances the range of siting considerations.  

 Consistency with Technical Bulletin 96-001 

The CCC strongly encourages the redevelopment of existing buildings and properties rather than 

development of pristine open or wooded lands.  Redevelopment is defined as “the reconstruction, reuse or 

change in use of any developed property.”  Redevelopment can capitalize on existing infrastructure, reduce 

environmental impacts, and reinforce regional development patterns. The Project is considered 

redevelopment, as it is proposed on land already developed in support of the existing Station.   

Technical Bulletin 96-001, Designing the Future to Honor the Past – Design Guidelines for Cape Cod, and 

the Addendum to Technical Bulletin 96-001, Contextual Design on Cape Cod: Design Guidelines for Large-

scale Development, provides guidance on how to comply with the Community Character goals of the RPP.  

Although not regulations, this technical bulletin presents guidelines for design and construction of proposed 

development on Cape Cod.  Discussion of the Project’s consistency with Technical Bulletin 96-002 is 

provided below.  

5.B.4.1 Selecting a Site for Development 

As described in Section 5.B.3, NRG focused its site selection process on sites currently and formerly owned 

by NRG Energy and its subsidiaries, as well as other sites that currently host electric generating facilities 

that NRG Energy had considered for possible expansion.  This approach focused on sites that would avoid 

the significant environmental, community, and cost impacts associated with clearing and adapting a 

“greenfield” site to power generation. In addition, this approach allowed NRG to minimize or eliminate the 

need for new infrastructure to connect the proposed Project to fuel sources and the electric grid.   

The selected site has been used for power generation since the 1960s, with the existing 1,120-MW Station 

occupying the western portion of the Property.  The Project is uniquely located such that it can take 

advantage of existing infrastructure, including the existing AGT natural gas pipeline interconnection and the 

adjacent Eversource switchyard.   
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The entire Property, including the 12-acre proposed Project Site, is located within the IND zoning district, 

as designated by the Town of Sandwich.  The selected site would allow the Project to be consistent with 

local and regional land use development goals, as it is proposed on already disturbed land in a designated 

Economic Center.  These Economic Centers, as defined by the CCC, through a collaborative effort with 

Cape Cod towns, are designated as areas of focused development.  This designation indicates a desire for 

the area to be developed in support of further economic growth in the region. 

5.B.4.2 Developing the Site 

The topography of the Project Site was first altered with the construction of Cape Cod Canal in 1928, and 

later in the 1960s when Units 1 and 2 were constructed.  The Project Site is currently occupied by 

warehouses, storage tanks, temporary trailers, and a hard-packed open area used for temporary parking.  

Limited natural vegetation exists on the Project Site, as the entire Property is extensively developed in 

support of the existing Station.  In the sparse undeveloped areas, vegetation consists of grasses and other 

herbaceous plant species, with non-native species predominating.  The Project Site contains no standing 

specimen trees (Section 4.0).   

The Project has been designed to reduce the amount of impervious area on the Project Site by: limiting 

impervious areas to those covered by structures and supporting foundations; storage tanks and enclosures; 

and access driveways.  The Project will also incorporate applicable low impact development techniques, 

such as permeable pavement on access driveways, to reduce further the total amount of impervious area 

on the Project Site.  Vegetated infiltration basins will collect stormwater, and landscaped areas, which will 

be planted with native species, will surround the proposed Project footprint (Section 4.0). 

Most of the Project Site is located within the FEMA 100-year floodplain, which is regulated under the 

Massachusetts WPA as LSCSF.  Portions of the Project Site will need to be raised such that all critical 

Project components are located at a minimum elevation of 16 feet NAVD88 in order to elevate these 

features above the FEMA 100-year flood elevation, with adequate consideration of future sea level rise.  As 

shown in Section 4.0, a grading plan has been developed, which raises the proposed equipment outside of 

the FEMA 100-year floodplain through the placement of approximately 43,000 cubic yards of fill.  This 

material will likely include a combination of reusing the stockpiled soils already present on the Property, as 

well as new fill imported to the Project Site. 

5.B.4.3 Special Considerations for the Coast 

There are no filled tidelands located on the Property.  The Massachusetts Geographic Information System 

(MassGIS) data layers associated with the determination of tideland jurisdiction indicated that the only areas 

of filled tidelands near the Property are located on the northern bank of the Cape Cod Canal. 

The Station maintains several previously issued Chapter 91 licenses associated with historical in-water 

work.  A minor modification to one of the existing Chapter 91 licenses will be sought in connection with the 

construction of an additional ULSD unloading pipeline, parallel and immediately adjacent to the existing 

unloading pipeline.   

As discussed in Section 5.B.4.2, most of the Project Site is located within the FEMA 100-year floodplain.  

Critical Project features will be elevated to at least 16 feet NAVD88, above the FEMA 100-year flood 

elevation of 13.7 feet NAVD88 and allowing for future sea level rise.  

5.B.4.4 Planning Open Space 

Proposed in a designated Economic Center, on land already developed in support of an electric generating 

facility, the Project represents a redevelopment effort of less than 50% of the preexisting development.  As 

such, the Project is not required to provide open space.  
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The Property is primarily composed of highly disturbed, industrial area with minimal existing open space.  

Both the proposed Project and the existing Station are electric generating facilities that are privately owned 

and will not be accessible to the public.  For security and safety purposes, the entire Property is fully fenced 

with a 24-hour controlled access gate.  

Recreational open space consisting of a USACE-maintained public walkway abuts the Station Property to 

the north. The USACE-maintained public walkway (Canal Service Road) formers the northern boundary of 

the Property.  This recreational open space is used by the public for walking, jogging, bicycling, and fishing.   

5.B.4.5 Streetscapes and Roadways 

During construction, Canal 3 will designate a specific area on the Property for employee parking (Section 

4.0).  Construction laydown is also proposed within the 52-acre Property, which will minimize construction 

traffic on local roadways.  Additionally, to minimize potential impact during peak commuting hours, 

deliveries will be scheduled during off-peak hours whenever possible.  Construction shifts will vary over the 

phases of the Project; whenever possible, workers will be encouraged to avoid commuting during the peak 

commuting hours. A construction traffic management plan is provided as Attachment 5.C-1. Should actual 

conditions during construction result in unacceptable levels of traffic congestion, Canal 3 will work with 

Town of Sandwich and MassDOT officials to implement appropriate temporary mitigation measures.  

No material additional trip generation for Project operation is anticipated.  Therefore, the incremental traffic 

associated with the proposed Project is not expected to materially impact operating conditions on local 

roadways.   

5.B.4.6 Architecture 

The Project will be situated within the existing 52-acre Property, which is zoned as IND.  The proposed 

Project was designed in accordance with all dimensional requirements, as set forth in Section 2600 of the 

Protective Zoning Bylaw, except for the maximum allowed building height of 45 feet.  Canal 3 has submitted 

to the DPU a Petition for a Zoning Exemption pursuant to G.L. c. 40A, §3. 

The Property contains numerous visual elements consistent with an electrical generating station and 

electrical transmission complex.  In addition to the existing 498-foot tall stack and 210-foot tall power block 

buildings, there is a network of transmission towers and overhead transmission lines traversing the 

Property.  Most notably, several of the on-site towers are situated along the roof of the Unit 2 power block 

building, extending higher than the top of the proposed Project stack.   

The Project has been designed as a structurally and aesthetically compatible extension of the existing 

Property structures, consistent with the objectives of the Old King’s Highway Act regarding the preservation 

of the economic contributions of historic sites.  The proposed exhaust stack will be 220 feet tall, well below 

the existing exhaust stack and only slightly taller than the existing Unit 2 boiler room building directly to the 

west of the Project Site. All other proposed modifications are lower than the heights of existing structures 

and, with the exception of an overhead transmission line that will transmit the power produced by the Project 

to the adjacent Eversource switchyard, will be contained within previously disturbed portions of the 

Property.  

While vegetation provides some visual screening of the existing Station, its structures are visible from 

several locations in the surrounding area, including from the Cape Cod Canal and Cape Cod Bay.  Visual 

impact from the proposed Project will be minimal due to the Project’s layout and orientation; impacts will be 

greatest from waterfront locations on the Cape Cod Canal and Cape Cod Bay, north and east of the Project 

Site.  The Project is proposed immediately adjacent to existing structures, and is consistent with the existing 

visual landscape.  Visual impacts will be considerably less than the current visual impacts of the existing 

Station, where the existing elements are considerably taller than the proposed Project, and in other 
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directions, the existing Station will screen the Project from view.  Visual simulation depicting existing and 

future views from several vantage points are provided in Figures 5.A-8 through 17. 

5.B.4.7 Adaptive Reuse 

The Project has been designed to capitalize on the existing facilities and infrastructure of the Station 

wherever feasible.  The Project Site has already been developed in support of the existing Station, occupied 

by earthen- and concrete-slab, aluminum-sided warehouses; two NH3 storage tanks; several temporary 

trailers; and a hard-packed open area used for temporary parking.  While the warehouses and trailers will 

be removed from the Project Site, in order to make space for the proposed Project, the two existing NH3 

storage tanks will be enclosed and serve both the existing Station and the proposed Project.  The existing 

Training Building will continue to be used for operations and maintenance services and administrative 

offices.  Additionally, the Project will utilize the following existing infrastructure: 

 an existing oil storage tank and a day tank will be converted to hold ULSD and a new unloading 

pipe will be added on the fuel dock parallel to the existing unloading pipe;  

 the existing natural gas interconnection with AGT will be employed for gas supply; 

 the existing on-site wells (Nos. 2 and 3) will supply water to the Project; and  

 existing buildings will be used for warehousing, storage, operations, and administration. 

The Project will use existing sanitary facilities located in the Training Building. No additional sanitary 

facilities are proposed for the Project.  Additionally, the Project will also utilize the existing 24-hour manned 

gate and full perimeter fence to restrict access.   

5.B.4.8 Infill Construction 

Infill construction is defined as “the development of new commercial or other structures on vacant or 

underutilized sites within existing substantially built-up areas.”  The Project Site is situated on a portion of 

the Property that is currently occupied by warehouses, storage tanks, and temporary trailers.  Development 

of this 12-acre area does not represent a significant change in land use, as the Property is zoned for 

industrial development and already developed in support of electric generation activities.  The Project 

represents a more efficient use of the available space, as it will fill a regional need, providing power to the 

grid during periods of high energy demand.   

5.B.4.9 Landscaping 

The Project Site is currently occupied by earthen- and concrete-slab, aluminum-sided warehouses, storage 

tanks, several temporary trailers, and hard-packed open area used for temporary parking.  The sparse 

vegetation that is currently present on the Property includes grasses and other herbaceous plant species, 

such as dock, white sweet clover, rabbit-foot clover, and butter-and-eggs.  In general, the vegetated areas 

are characterized by non-native species adapted for disturbed conditions.   

As can be seen in the Landscaping Management Plan in Section 4.0, the primary goal for selecting and 

managing the landscape features was be based on selecting native, low maintenance plants.  Selection of 

planting materials was based on CCC’s resource documents, including the Sustainable Landscape Design 

Guidelines and Native Plants Suitable for Landscape and Low Impact Development.  Landscaped areas 

will be maintained in accordance with CCC’s Sample Landscape Maintenance Contract/Maintenance Plan.  

Landscape maintenance will be incorporated into the overall Operations and Maintenance Plan developed 

for the Project.  Final landscape elements will be developed during the final design of the Project. 

5.B.4.10 Alternatives to the Automobile 

Canal 3 has developed a Construction Traffic Management Plan to accommodate the specific needs of the 

Project during construction, which is provided as Attachment 5.C-1. The Construction Traffic Management 
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Plan will include programs to encourage carpooling by construction workers in an effort to minimize 

construction-related traffic.   

Natural gas is supplied to the Property via an existing pipeline, and ULSD will continue to be delivered by 

barge.  Using the same delivery practices as are currently used for the Station, NH3 will continue to be 

delivered by rail.   

5.B.4.11 Accessibility 

The Station’s existing Training Building will continue to be used for operations and maintenance services 

and administrative offices.  Parking at this building currently includes two handicap spaces, with a relatively 

flat surface between the parking lot and the building entrance. The relocated parking area, north and west 

of the Training Building, will continue to include dedicated handicap spaces.  Most of the Property is 

relatively flat, with no significant limitation to accessibility.  The generating equipment is not intended to be 

occupied, and access will be limited to infrequent, scheduled maintenance activities.   

5.B.4.12 Parking 

During construction, Canal 3 plans to designate a specific parking area for construction workers.  A total of 

200 parking spots will be provided.  As shown in Section 4.0, the proposed location allows for multiple 

access and egress points, which will help the flow of traffic during both the beginning and end of the shift.   

Upon completion of construction, the temporary parking area will be regraded and landscaped, in 

accordance with the Project’s Landscaping Management Plan (Section 4.0).  Although on-site parking will 

be relocated to accommodate the Project, no new full-time employees are required to operate the Project, 

and additional parking is not proposed.  Once the Project is operational, existing parking areas are expected 

to be sufficient.   

5.B.4.13 Utilities 

Natural Gas 

Natural gas for the Project will be delivered via an interconnection to the AGT pipeline.  An existing 

interconnection already serves the Station; however, the proposed Project will require its supply of natural 

gas at a reliably consistent pressure.  Therefore, a new 3,590-foot natural gas pipeline will be constructed 

along the Property’s northern boundary, from the existing natural gas meter station to the new gas 

compressor building and gas (dew point) heater (Section 4.0).   

ULSD 

ULSD will be transported to the Project by barge, using the same delivery practices as currently used for 

the Station.  A new unloading pipe will be installed immediately adjacent to the existing unloading line.  

Storage of ULSD will be within existing tanks equipped with full secondary containment.  A new 

approximately 4,000-foot pipeline within the Property will connect the ULSD storage tank, day tank, and the 

CTG (Section 4.0).   

Electricity 

Six utility poles will support the proposed 1,850-foot electrical transmission line, which will connect the 

Project to the Eversource switchyard, located adjacent to the south of the Property.  Additional equipment 

will be installed within the Eversource switchyard.  The design of the transmission line and switchyard 

equipment will comply with all applicable electrical codes. 

Water/Wastewater 

The cumulative process water demand for the Project and the existing Station will be met using two existing 

groundwater wells on the Property (Well Nos. 2 and 3), located on the Property, adjacent to the Project 
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Site.  The cumulative water demand of the existing units and the proposed Project will be well within 

currently permitted volumes. No significant increase in potable water demand will result from the Project. 

Therefore, no new offsite water interconnections will be required. 

The Project will utilize a near-zero liquid discharge design, thereby avoiding any direct discharge of 

wastewater.  Any liquid process streams that cannot be treated and recycled on-site (e.g., turbine wash 

water, evaporative cooler blowdown) will be collected and trucked off-site for treatment and disposal.  As a 

result, there will be no new offsite wastewater interconnections.  

The Project will use existing sanitary facilities located in the Training Building. No additional sanitary 

facilities are proposed for the Project. 

5.B.4.14 Outdoor Lighting 

As shown in the Project’s Lighting Plan (Section 4.0 and Attachment 5.P-1), the exhaust stack will be 

equipped with medium-intensity flashing white aviation obstruction lighting, as required by the FAA.  All 

exterior lighting shall be arranged and installed such that the lighting is directed downward and inward, 

minimizing light spillage onto adjacent properties.  All permanent light sources shall be directional and 

shielded fixtures, which cast light downward.  

5.B.4.15 Signage 

Signage is currently present along the access driveway (Rickeys Road) just off Freezer Road, denoting the 

Station’s presence.  No new signage is proposed. 

5.C TRAFFIC IMPACT ANALYSIS  

Traffic associated with operation of the Project will have a negligible impact on local traffic conditions. The 

following sections describe the analyses of potential traffic impacts associated with the Project. A 

construction traffic management plan is presented in Attachment 5.C-1. 

 Existing Conditions 

Traffic analyses were conducted for three intersections in the immediate vicinity of the Project Site: 

 Old King’s Highway (Route 6A), Tupper Road, and Route 130;  

 Tupper Road and Freezer Road; and  

 Old King’s Highway (Route 6A) and Tupper Road.   

This section describes the existing roadway network in the study area including intersection geometry, 

traffic control, and peak hour traffic volumes.  The three “gateway” intersections expected to be used by 

construction workers to travel to and from the site are described in Table 5.C-1 and shown on Figure 5.C-1.  

Table 5.C-1: Traffic Study Intersections 

Location Traffic Control Jurisdiction 

Old King’s Highway (Route 6A) / Tupper Road / Route 130 Stop sign Town of Sandwich 

Tupper Road / Freezer Road Stop sign Town of Sandwich 

Old King’s Highway (Route 6A) / Tupper Road Signal MassDOT 

5.C.1.1 Roadways 

A brief description of major roadways providing access to the Project Site is provided below. 
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Route 6A (Old King’s Highway) 

Route 6A is functionally classified as an Urban Minor Arterial and is under the jurisdiction of MassDOT.  

Route 6A is generally an undivided two-lane roadway with a posted speed limit of 40 miles per hour (mph).  

It extends from the Sagamore Bridge to the Mid-Cape Highway rotary located at the Orleans/Eastham town 

line. Within the study area, Route 6A provides sidewalks at its signalized intersections with Merchant Road 

and Tupper Road (East).  No bicycle accommodations are provided.  Adjacent land uses are residential 

and commercial.      

Tupper Road 

Tupper Road is an Urban Minor Arterial, under the jurisdiction of the Town of Sandwich.  Within the study 

area, Tupper Road forms two intersections with Route 6A; both are evaluated in this study.  Tupper Road 

is approximately 23 feet wide, undivided, with one travel lane in each direction.  Sidewalks are provided 

along the north side of Tupper Road from Briarwood Avenue to its easterly intersection with Route 6A. 

Adjacent land uses are commercial and residential.  

Freezer Road 

Freezer Road is a short local road under USACE jurisdiction. It runs north/south extending from Tupper 

Road to the Canal Service Road and provides access to the existing Station.  Approximately 350 feet north 

of Tupper Road, is an active railroad crossing on Freezer Road. Freezer Road is approximately 22 feet 

wide accommodating one travel lane in each direction. No sidewalks or bicycle accommodations are 

provided. Adjacent land uses are generally commercial or light industrial.  

5.C.1.2 Intersections 

Detailed description of the study area intersections are provided below. 

Old King’s Highway (Route 6A) / Tupper Road / Route 130 

The intersection of Route 6A with Tupper Road and Route 130 is a four-legged unsignalized intersection.  

Both approaches on Route 6A include a single lane with a channelized right turn. On the eastbound 

approach, right turns onto Route 130 are accommodated via a short road that begins approximately 350 

feet west of the intersection and intersects the west side of Route 130 approximately 120 feet south of 

Route 6A. The minor approaches of Tupper Road and Route 130 provide one approach lane, a short 

median island, and are under Stop sign control.  Both Tupper Road and Route 130 widen as they approach 

Route 6A allowing right turning vehicles to pass vehicles waiting to either turn left or proceed across Route 

6A.  No pedestrian accommodations are provided. No speed regulations are posted on the two minor 

approaches. The surrounding land uses are primarily open/vacant space, residential, and commercial.   

Tupper Road / Freezer Road 

Freezer Road intersects the north side of Tupper Road to create a three-legged unsignalized intersection.  

Freezer Road forms the minor approach and is under Stop sign control. All three legs of the intersection 

consist of a one approach lane.  A pedestrian crosswalk is provided across the southbound Freezer Road 

approach.  A sidewalk is located along the north side Tupper Road.  The surrounding land uses are primarily 

residential, utility, and commercial.   

Old King’s Highway (Route 6A) / Tupper Road 

Tupper Road forms a skewed, four-legged, signalized intersection with Route 6A approximately 1.2 miles 

east of the Route 6A/Tupper Road/Route 130 intersection. Both Route 6A approaches consist of a shared 

left turn/through lane and a shared through/right turn lane. The Tupper Road northbound approach provides 

one lane.  A shared left turn/through lane and shared through/right-turn lane are provided on the Tupper 

Road southbound approach.  Pedestrian accommodations include a crosswalk on the Route 6A westbound 
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approach, and sidewalks located on both sides of Route 6A, east of Tupper Road, and along the east side 

of Tupper Road. The traffic signal operates with four phases including separate phases for both Tupper 

Road approaches. A pedestrian push button activates the exclusive pedestrian phase that allows 

pedestrians to cross Route 6A. The surrounding land uses are generally residential and commercial.   

5.C.1.3 Existing Traffic Volumes 

Traffic counts were conducted during the roadway peak hours and the construction traffic peak periods at 

the study area intersection in July 2015 reflecting peak morning (6:00 – 7:00 a.m.) and afternoon (4:00 – 

5:00 p.m.) conditions 

Daily Traffic Volumes  

Daily traffic counts, performed with automatic traffic recorders, were conducted for a 48-hour period on the 

Property driveway (Rickeys Road), west of Freezer Road.  Over the course of a weekday, approximately 

200 vehicles travel in and out of the Property. The Property generates its highest traffic volumes from 6:00 

a.m. to 7:00 a.m. with an average of 26 entering and four exiting trips. From 4:00 p.m. to 5:00 p.m., the 

Property generates approximately two entering trips and six exiting trips.  

Peak-Hour Traffic Volumes 

Traffic counts were conducted at the three study area intersections on July 29, 2015 from 6:00 a.m. to 9:00 

a.m. and from 3:00 p.m. to 6:00 p.m. encompassing both the street and construction peak periods. In the 

morning, the data indicate that traffic generally peaks at the intersections from 7:00 a.m. to 8:00 a.m. 

However, the Site generates very few trips during this hour. Therefore, the traffic volumes utilized for the 

analysis of the morning period study are based on data collected from 6:00 a.m. to 7:00 a.m. (when site-

related traffic is at its greatest). In the afternoon, the data indicate that traffic generally peaks at the 

intersections from 4:00 p.m. to 5:00 p.m.  

MassDOT traffic data were evaluated to determine if seasonal adjustments were necessary for the new 

traffic count data collected for this study.  Traffic volumes for the entire month of July 2013 and July 2014 

were obtained from the MassDOT permanent Count Station #20 located on Pilgrim Highway (Route 3), 

north of the town of Bourne.  This location was the closest permanent Count Station to the study area for 

which recent traffic data were available. The average traffic volume for the month of July at this location 

was then compared to the Average Annual Daily Traffic for that same year.  The July counts indicate that 

traffic in July of 2013 and 2014 was 30 percent higher than average conditions. Therefore, to provide a 

conservative analysis, measured traffic volumes were not adjusted.  MassDOT traffic data for Count Station 

#20 is provided in Attachment 5.C-2. 

The existing morning and afternoon peak hour volumes during construction peak hours are shown on Figure 

5.C-2. 

5.C.1.4 Existing Operating Conditions 

Traffic conditions during the site-related commuter peak hours were evaluated at the study area 

intersections.  Existing peak hour traffic operations were determined by comparing observed volumes to 

calculated capacities as described in greater detail below. 

Level of Service Criteria 

LOS is a term used to describe the quality of the traffic flow on a roadway facility at a particular point in 

time. It is an aggregate measure of travel delay, travel speed, congestion, driver discomfort, convenience, 

and safety based on a comparison of roadway system capacity to roadway system travel demand. 

Operating levels of service are reported on a scale of A to F, with an A representing the best operating 

conditions and an F representing the worst. Depending upon the type of facility being analyzed, level of 
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service A represents free-flow or uncongested conditions with little or no delay to motorists, while level of 

service F represents long delays with traffic demands sometimes exceeding roadway capacity.  

The following sections describe the specific criteria used to evaluate operations of each facility type. 

Intersection operating LOS was calculated following the methodologies defined in the Highway Capacity 

Manual (HCM) (Transportation Research Board, 2000) for signalized and unsignalized intersections. For 

both signalized and unsignalized intersections, the operating LOS is based on travel delays. Delays can be 

measured in the field but are generally calculated as a function of traffic volume, peaking characteristic of 

traffic flow, percentage of heavy vehicles in the traffic stream, type of traffic control, number of travel lanes 

and lane use, intersection approach grades, pedestrian activity, and signal timing, phasing, and 

progression, where applicable. The specific criteria applied per the HCM (Transportation Research Board, 

2000) are summarized in Table 5.C-2. The calculated average delay per vehicle for signalized intersections 

applies to all vehicles entering the intersection and under control of the traffic signal. For unsignalized 

intersections, it is assumed that through movements on the main street have the right-of-way and are not 

delayed by side street traffic. Consequently, the total delay values in Table 5.C-2 for unsignalized 

intersections apply only to the major street left-turn movements and the minor street intersection 

movements, which must yield to on-coming traffic.  

For this study, the SYNCHRO 8.0 software package was used to analyze peak hour operations at the study 

intersections.  SYNCHRO 8.0 is a windows-based analysis tool that follows the procedures defined in the 

HCM. Use of the HCM output from SYNCHRO 8.0 was required for this analysis because the HCM 

methodology does not support intersections with exclusive pedestrian phasing, which are present within 

the study limits. 

Table 5.C-2: Intersection Level of Service Criteria 

Level of Service 

Average Delay per Vehicle (seconds) 

Signalized Unsignalized 

A ≤ 10 ≤ 10 

B >10 and ≤ 20 >10 and ≤15 

C >20 and ≤ 35 >15 and ≤ 25 

D >35 and ≤ 55 >25 and ≤ 35 

E >55 and ≤ 80 >35 and ≤ 50 

F >80 >50 

Source: Highway Capacity Manual, Special Report 209, Third Edition, Transportation Research Board, 2000. 

Intersection Operating Conditions 

The procedures described above were used to determine existing peak hour operations at the study area 

intersections during the hours that experience the greatest impacts of site-related traffic workers. Table 

5.C-3 presents the results of the 2015 existing conditions operations analysis.  

As shown in Table 5.C-3, the signalized intersection in the study area, Route 6A at Tupper Road, operates 

at LOS B during the morning peak hour and at LOS C during the afternoon peak hour. Table 5.C-3 also 

shows mixed results for the two unsignalized intersections in the study area.  At the Route 6A, Tupper 

Road, and Route 130 intersection, the Route 6A eastbound and westbound left turns and the Tupper Road 

southbound approach operate at LOS C or better during both peak hours.  However, the Route 130 

approach to Route 6A operates at LOS F during the afternoon peak hour.   

At the intersection of Tupper Road at Freezer Road, all approaches operate at LOS A or B during peak 

hours. Capacity analysis worksheets are included in Attachment 5.C-2. 
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Table 5.C-3: 2015 Existing Intersection Level of Service Results 

Name 
2015 Existing AM Peak Hour 2015 Existing PM Peak Hour 

V/C1 DELAY2 LOS3 V/C1 DELAY2 LOS3 

Unsignalized Intersections   

Rte. 6A & Tupper Rd./Rte. 130    

EB L 0.07 3 A 0.10 3 A 

WB L 0.00 0 A 0.00 0 A 

NB LTR 0.25 18 C * ** F 

SB LTR 0.10 10 A 0.36 15 C 

Tupper Rd. & Freezer Rd.    

EB L 0.04 5 A 0.09 3 A 

SB LR 0.08 10 A 0.29 15 B 

Signalized Intersections    

Rte. 6A & Tupper Rd.     

EB LTR 0.09 13 B 0.54 25 C 

WB LTR 0.17 13 B 0.58 26 C 

NB LTR 0.54 25 C 0.67 26 C 

SB LTR 0.20 22 C 0.60 28 C 

Overall 0.25 17 B 0.60 26 C 
1v/c = volume to capacity ratio  
2Delay = Average delay in seconds per vehicle 
3LOS = Level of Service    
* v/c greater than 1.20 
** Delay is greater than 120 seconds 

5.C.1.5 Safety Analysis 

A safety analysis was performed at the study intersections to identify any possible safety issues.  Crash 

data from the three most recent years available from MassDOT (2011 – 2013) were used for the analysis.  

The results of the crash analysis, including the crash rate sheets, are provided in Attachment 5.C-2 and 

summarized in Table 5.C-4, which provides a breakdown of crashes per year at each intersection, as well 

as the crash rates.   

The crash rate, which represents the number of crashes at the intersection per million entering vehicles, 

provides an indication of how the intersection compares with the other similar intersections (signalized or 

unsignalized) within the region or the state.  MassDOT calculates the average crash rate for intersections 

on a state-wide basis and for each of its six engineering districts.  Sandwich is located within MassDOT 

District 5.   

The three locations have crash rates lower than average for District 5 as well as for the State.  

Approximately 50 percent of all study area crashes involved personal injuries. No pedestrian or bicycle 

crashes were reported during the three-year study period.   

Table 5.C-4: Crash Data Summary 

Intersection 
Route 6A / Tupper Road / 

Route 130 

Freezer Road / 

Tupper Road 

Route 6A / Tupper 

Road 

2011 3 0 0 

2012 5 1 2 

2013 1 1 0 

Total 9 2 2 

Angle 4 2 0 
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Intersection 
Route 6A / Tupper Road / 

Route 130 

Freezer Road / 

Tupper Road 

Route 6A / Tupper 

Road 

Rear-end 1 0 2 

Head-on 2 0 0 

Sideswipe 1 0 0 

Single Vehicle 1 0 0 

Unknown 0 0 0 

Total 9 2 2 

Property 6 0 1 

Injury 3 2 1 

Fatality 0 0 0 

Unknown 0 0 0 

Total 9 2 2 

Pedestrians 0 0 0 

Bicyclists 0 0 0 

Vehicles Only 9 2 2 

Total 9 2 2 

Clear 6 2 1 

Cloudy 2 0 0 

Rain 1 0 1 

Snow 0 0 0 

Sleet 0 0 0 

Fog 0 0 0 

Unknown 0 0 0 

Total 9 2 2 

7:00 am to 9:00 am 1 0 1 

9:00 am to 4:00 pm 5 1 1 

4:00 pm to 6:00 pm 2 0 0 

6:00 pm to 7:00 am 1 1 0 

Total 9 2 2 

Crash Rates    

Statewide Rate 0.60 0.60 0.80 

District  5 Rate 0.58 0.58 0.77 

Intersection Rate 0.52 0.22 0.10 

 Operational Traffic Impacts 

Operation of the proposed Project is expected to result in no changes in staff traveling to the Station and 

Project, and negligible changes in truck traffic for routine deliveries. Therefore, new trip generation 

associated with operation of the Project is expected to be nominal and no material impact to the operation 

of the transportation network is expected. A stamped letter by a certified traffic engineer concurring with 

these findings is presented in Attachment 5.C-3. 

5.D NITROGEN LOADING ANALYSIS  

The CCC has established a standard of 5 ppm nitrate-nitrogen (NO3-N) as a guideline for maximum 

groundwater loading to protect the quality of groundwater on Cape Cod. The Commission’s Technical 

Bulletin 91-001, Nitrogen Loading, provides a method for estimating loading rates based on land-use and 

wastewater discharge to groundwater.  
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Existing development does not exceed the 5 ppm NO3-N loading standard.  The Project will employ a near-

zero liquid discharge design, with any liquid process stream that cannot be treated and recycled on-site 

collected and trucked off-site for treatment and disposal.  Therefore, no additional wastewater discharge 

will be generated due to Project operations, and it is expected that groundwater quality will be improved 

through the collection and treatment of currently untreated stormwater run-off from portions of the Project 

Site.   

Preliminary calculations, provided in Attachment 5.D-1, indicate that Project’s nitrogen loading will be 1.3 

ppm, significantly less than 5 ppm NO3-N standard. 

5.E PROPOSED MONITORING WELL PLAN  

Several monitoring wells are present on the Property; however, no contamination exists requiring on-site 

monitoring.  Since the Project does not require groundwater monitoring, the Applicant believes this section 

is not applicable.  

5.F GROUNDWATER DISCHARGE PERMITS  

No process wastewater will be discharged to groundwater and no groundwater discharge permit will be 

issued to the Project.  

The Project will employ a near-zero liquid discharge design.  All liquid wastewater streams that cannot be 

recycled on-site will be collected for off-site treatment and disposal.  As a result, there will be no additional 

wastewater discharged due to operation of the Project.  

The Project will implement structural and non-structural stormwater BMPs, including deep sump catch 

basins, vegetated water quality swales, vegetated strips and infiltration basins with sediment forebays, and 

leaching catch basins.  This design emphasizes infiltration and pretreatment pollutant removal efficiencies 

through the introduction of vegetation.  Stormwater overflow will utilize the two existing discharge points 

that currently serve the existing Station.  The Project is eligible for coverage under the USEPA’s MSGP for 

discharge of stormwater during Project operation.  

5.G ENVIRONMENTAL CONTAMINATION 

5.G.1.1 Reporting Process 

Pursuant to G.L. c.21E, rules for reporting, assessing, and remediating releases of oil and hazardous 

materials are the subject of the Massachusetts Contingency Plan (MCP). Section 40.0300 of the MCP 

contains explicit criteria on: the types and magnitude of releases that must be reported to MassDEP; who 

is required to make those notifications; and the timeframes and procedures for those notifications. 

Reportable Quantities have been established for sudden spills of oil or hazardous materials while 

Reportable Concentrations have been established for soil and groundwater contaminants.  

Each release reported to MassDEP is given a unique RTN that is used by MassDEP to track and document 

MCP compliance. RTNs represent a reported release; multiple RTNs may apply to a single site. 

Following a release, the nature and extent of contamination is determined and a risk assessment is 

undertaken to determine whether a condition of No Significant Risk exists, needs to be achieved, or has 

been achieved. The MCP allows for different levels of cleanup, depending upon existing and future land 

uses. The three types of cleanup include: those where a cleanup was conducted; those where a cleanup 

was deemed unnecessary; and those where a Temporary Solution was implemented because a Permanent 

Solution was not feasible. In all cases, site cleanups must attempt to remove contamination to levels that 

achieve or approach a background condition, to the extent technologically and economically feasible. Once 



Canal Unit 3 Development of Regional Impact Application 

5-77 
 

a condition of No Significant Risk has been demonstrated or achieved, a Permanent or Temporary Solution 

Statement must be filed with MassDEP. 

Site closure may be achieved at any point in the assessment process once the site has been sufficiently 

characterized and all applicable MCP performance standards have been met. In cases where remediation 

to the most protective use cannot be reasonably achieved, a Notice of AUL must be attached to the deed 

of the contaminated property to document and provide notice of residual contamination, and to minimize 

the possibility of future exposures to these contaminants. 

5.G.1.2 Releases Associated with the Project Site 

Like many industrial sites, releases of oil and other hazardous substances previously occurred on the 

Property. Any historic releases on the Project Site have been fully addressed and closed. 

MassDEP’s Waste Sites and Reportable Releases database5 lists several RTNs associated with the 

existing Station. Tables H.G-1 and H.G-2 describe the release and current status of each identified RTN. 

Those in bold denote an RTN that has not yet reached closure.  

Table 5.G-1: RTNs Associated with 9 Freezer Road 

RTN Date Description RAO 

Class/Phase 

4-0010231 1994-01-25 Release of 200 gallons of #6 fuel oil on soil and groundwater A2 

4-0010297 1995-02-25 Release of 35 gallons of sodium hydroxide on soil A1 

4-0010303 1994-02-28 Release of 25 gallons of lubricating oil A1 

4-0010584 1994-06-29 Release of 3,039 gallons of hypochlorous acid/sodium salt and 10 

pounds of sodium hypochlorite on soil and groundwater 

A1 

4-0013525 1997-11-19 Release to soil and groundwater of: 

- 230 ppb aromatics 
- 380 ppm aromatics 

- 120 ppb arsenic 
- 6.5 ppm benzo(a)anthracene 
- 0.2 ppb benzo(a)pyrene 

- 5.9 ppm benzo(a)pyrene 
- 6.6 ppm benzo(b)fluoranthene 
- 64 ppb lead 
- 120 ppb nickel 

C1 / Phase IV 

4-0013791 1998-05-04 Release of 5,000 ppb of C9 through aliphatic hydrocarbons and 

25,000 ppm of total petroleum hydrocarbons on soil and groundwater 

A2 

4-0013851 1998-05-04 Release of 300 ppm of aromatics on soil and groundwater B1 

4-0013963 1998-06-17 Release of 10 gallons of transformer oil on soil and groundwater A2 

4-0014588 1999-03-12 Release of 500 gallons of #2 fuel oil and an unknown amount of 

magnesium oxide on soil and groundwater 

A2 

4-0014831 1999-07-07 Release of 25 gallons of mineral oil on soil and groundwater A1 

4-0015444 2000-04-26 Release of 60 gallons of transformer oil A1 

4-0018844 2005-01-01 Release of 5,000 gallons of #6 oil on soil & groundwater A2 

4-0021809 2009-02-27 Release of 2,000 gallons of #6 fuel oil on soil and groundwater A2 

4-0022326 2009-12-03 Release of 48 mg/kg of chromium on soil and groundwater A2 

4-0024673 2013-07-15 Release of 800 gallons of non-PCB transformer oil Phase II 

                                                      
5 Massachusetts Department of Environmental Protection. Waste Site/ Reportable Releases LookUp, Version: 1.0.0.2 

~ Built Date: 5/5/2015. http://public.dep.state.ma.us/SearchableSites2/Search.aspx.  

http://public.dep.state.ma.us/SearchableSites2/Search.aspx
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RTN Date Description RAO 

Class/Phase 

4-0024883 2013-11-23 Release of 25 gallons of #6 fuel oil on soil A2 

4-0024946 2014-01-04 Release of 50 gallons of #6 fuel oil on soil A1 

Table 5.G-2: RTNs Associated with Freezer Road 

RTN Date Description 
RAO 

Class/Phase 

4-0011049 1995-01-11 Release of 40 gallons of #2 fuel oil on soil and groundwater A2 

4-0012223 1996-05-29 Release of 10 gallons of #6 fuel oil and 16 ppm of 2-

Methylnphthalene on soil and groundwater 
A2 

As shown in Tables H.G-1 and H.G-2, all but two of the RTNs have reached closure. Status updates 

regarding these two RTNs are detailed below: 

 RTN 4-0013525, dated November 19, 1997, represents the release of several constituents onto 

soil and groundwater. As of 2014, this case had reached a C1/Phase IV status indicating that a 

Selected Remedial Action Alternative and Remedy Implementation Plan had been implemented. 

Annual groundwater sampling is conducted to monitor groundwater quality over time as part of a 

natural attenuation remedial approach.  

 RTN 4-0024673, dated July 15, 2013, represents the release of 800 gallons of non-polychlorinated 

biphenyl (PCB) transformer oil. As of July 2014, following the completion of the Phase I and 

Immediate Response Action, the site was considered in Phase II, indicating that a Comprehensive 

Site Assessment was being conducted. Since that time, and in support of this phase, quarterly 

groundwater samples have been collected and analyzed to determine the nature and extent of the 

release, and characterize the risks, if any, posed to public health, welfare, and the environment. 

Installation of an additional well on the west side of the transformer is planned in 2016 to delineate 

further the extent of the release. 

No AULs exist on the Property. Additionally, neither of the above “open” RTNs are located on the Project 

Site. Therefore, no existing hazardous waste contamination that would affect Project operation is believed 

to be present on the Project Site. 

Although there are ongoing remediation efforts on the Property, no construction or operation activity 

associated with the proposed Project Site, including site grading and stormwater management system 

installation and operation, is anticipated to impact these efforts. There are no open RTNs associated with 

the Project Site and no contamination remaining from closed RTNs is present on the Project Site.  

The proposed onsite ULSD and natural gas interconnection lines will traverse the Property near the location 

of RTN 4-0024673, the release of non-PCB transformer oil. Prior to installation of the lines, soils along this 

portion of the route will be tested. Any contaminated soil encountered will be removed for offsite disposal 

at a properly licensed facility and replaced with clean soil, as appropriate. 

5.H PLANT AND WILDLIFE HABITAT ASSESSMENT  

TRC Environmental Corporation (TRC) conducted an inventory of natural resources present at the 

proposed Project Site and prepared a Natural Resource Inventory Report in accordance with the guidelines 

issued by the CCC for plant and wildlife habitat assessment (Technical Bulletin 92-002).  This report is 

provided in Attachment 5.H-1. 
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The location of various plant communities, specimen trees, and wetland resource areas on the Property 

and surrounding area, as well as the presence of wildlife habitats and invasive plant species, were 

evaluated and identified by TRC.  

 Soils 

Soils within this area are within the Udipsamment (smoothed) soil series.  Udipsamment soils represent 

soils that have been disturbed through prior excavation or filling.  

Vegetation was removed from the surface of the Property during construction of Units 1 and 2 in the 1960s.  

Fill material, originating from the construction of the Cape Cod Canal and other undocumented sources, 

was placed on the Project Site.  The grade on the Property was leveled with a fill thickness ranging from 1 

to 10 feet with a mix of sand, gravel, and clays.   

With approximately 100 geologic borings advanced in support of the construction of the existing Station, 

and an additional eight borings installed in 2001, the understanding of subsurface conditions and the 

lithology of the glacial sediments on the Property is extensive.  At the surface, fill, marsh, and swamp 

deposits have been identified, followed at depth by coarse sand and gravel with locally interbedded fine 

sand and silt, typically less than 50 feet in thickness.  Distinct sedimentary layers have been described in 

the subsurface under the Project Site, and include the following at increasing depth from the ground surface: 

 fill material consisting of silty sand with varying amounts of gravel, and occasional lumps of organic 

and clay soils (the thickness of fill material ranges from non-existent in the wetland area adjacent 

to the Eversource switchyard just south of the Project Site, to approximately 10 feet near the border 

of the Cape Cod Canal);  

 organic silt or peat; 

 interbedded glacial outwash, containing a mix of gravelly sand and fine sand and silt;  

 plastic clay or silt; and 

 consolidated glacial outwash and lacustrine deposits, comprised of poorly graded gravelly sand to 

uniform sandy silt. 

The depths of the individual sedimentary facies presented above are variable across the Property, as the 

stratigraphic unit dips to the north. The subsurface borings on the Property extended to a maximum depth 

of approximately 120 feet below the ground surface.  

 Plant and Animal Species and Habitat 

The proposed Project is located within a previously developed property, which does not contain significant 

natural resources.  The Property is extensively developed in support of the existing Station, with equipment, 

structures, and oil storage tanks surrounded by paved areas with minimal natural vegetation.  The sparse 

vegetation that is present on the Property includes grasses and other herbaceous plant species such as 

dock, white sweet clover, rabbit-foot clover, and butter-and-eggs. In general, the vegetated areas are 

characterized by non-native species adapted for disturbed conditions. 

Based on correspondence with the NHESP, no state-listed or federally listed rare plant or animal species 

inhabit the Project Site. In addition, certified vernal pools or exemplary natural communities are not present 

on or in the vicinity of the Project Site.  

According to the NHESP (Attachment 5.H-2), a portion of the Property overlaps with Priority Habitat 15 and 

Estimated Habitat 79.  The rare species associated with these habitat areas include two bird species, the 

least tern (Sternula antillarum) and common tern (Sterna hirundo), classified as Species of Special 

Concern.  However, only a very small portion of the Property is within the mapped habitats, and the limit 

and scope of work associated with the Project does not reach these areas. On September 14, 2015, NHESP 
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confirmed no further review is required (Attachment 5.H-2). Based on this information, the Project will not 

impact state-listed threatened or endangered species.  

The United States Fish and Wildlife Service (USFWS) Information for Planning and Conservation (IPaC) 

on-line tool identified two bird species, the red knot (Calidris canutus rufa) and the roseate tern (Sterna 

dougallii dougallii), and a bat species, the northern long-eared bat (Myotis septentrionalis), as potentially 

occurring on the Property; however, no critical habitat for any of these species was identified (Attachment 

5.H-3).  A review of the USFWS New England Field Office Endangered Species Consultation web site 

found no federally listed, proposed, and/or candidate species or associated habitats identified with the 

proposed Project Site.  

 Wetland Resource Areas 

The entire Project Site and the majority of the Property lies within the FEMA 100-year flood zone, an area 

designated as LSCSF and regulated under the Massachusetts WPA and Sandwich Wetland Bylaws.  A 

wetland delineation found no jurisdictional vegetated wetlands on the Project Site.  Three wetland areas 

were identified on the Property; however, these wetlands and associated buffer zones will not be impacted 

by the proposed Project.   

South of the Property, the Project’s proposed electrical interconnection will traverse a bordering vegetated 

wetland, with two utility poles located within the 100-foot buffer to the wetland.  Canal 3 filed a Request for 

Determination of Applicability with the Sandwich Conservation Commission in December 2015 to confirm 

the delineation of resource areas, and the Conservation Commission approved the delineated boundaries 

on January 20, 2016 in a letter provided as Attachment 5.H-4. 

 Mitigation 

The transmission line from the Project to the Eversource switchyard may result in the need to limit the 

heights of existing overstory trees; however, no clearing or fill will occur within vegetated wetlands.  

Proposed mitigation includes maintaining the heights of overstory trees to 15 to 20 feet and establishing an 

understory scrub-shrub wetland community comprised of native shrub species. Both primary mitigation 

activities are subject to the approval of the Sandwich Conservation Commission.  Proposed shrub species 

for planting in this area will focus on native species that are valuable to wildlife for both food and cover. 

5.I ECONOMIC IMPACT INFORMATION 

An Economic and Fiscal Impact Analysis for the Project is provided in Attachment 5.I-1. 

5.J AFFORDABLE HOUSING 

MPS AH3.1 of the RPP states that non-residential developments must mitigate the impacts of development 

on the need for affordable housing through monetary contributions.  The contributions are to be used with 

the purpose of creating affordable housing needed as a result of the proposed development, assuming that 

the development results in the creation of jobs paying less that the regional average wage.  

The proposed Project will not result in an increase in operational staff at the Station.  New positions 

associated with the proposed Project will be filled by the staff employed at the existing Station. Jobs at the 

proposed Project will be paid comparably to those at the existing Station, and these salaries are well above 

the regional average wage. Staff employed at the existing Station have acquired housing and the creation 

of new positions associated with the Project will not affect their housing needs.  As the proposed Project 

will not create a need for affordable housing, development mitigation contributions are not required and the 

Applicant believes that this section is not applicable.  
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5.K SALES PRICE AND/OR RENT 

The Project does not include construction of housing for purchase or rent; therefore, the Applicant believes 

this section is not applicable.  

5.L HAZARDOUS MATERIALS AND SOLID AND HAZARDOUS 
WASTE 

 Hazardous Materials 

5.L.1.1 Construction 

The construction contractor will be responsible for the proper storage, handling, and management of any 

potentially hazardous materials used during construction of the Project.  Fuels, oils, lubricants, paints, 

stains, and varnishes will be located in covered, secured areas at all times.  All potentially hazardous 

material storage areas will be equipped with spill containment and cleanup equipment/supplies. 

5.L.1.2 Operation 

A variety of chemical reagents and materials will be stored and used in conjunction with operation and 

maintenance of the Project.  The type and character of these materials will be the same as or comparable 

to those currently used in the operation of the existing Station.  The SPCC Plan, which is currently being 

maintained for the existing Station, will be modified to reflect the Project’s proposed chemical storage.  

All potentially hazardous materials will be received and handled in accordance with written control 

procedures and stored in designated containment areas, which will be segregated and marked 

appropriately, as required by Resource Conservation and Recovery Act regulations and National Fire 

Protection Association requirements.  For all applicable materials, Material Safety Data Sheets will be 

available in a central location.   

As is the current practice at the Station, most routine chemical deliveries will be by truck.  Secondary 

containment in the form of curbs, berms, and concrete pits will be used where hazardous chemicals are 

stored, including unloading areas.  Containment areas will be drained to appropriate collection sumps or 

tanks for recycling or off-site disposal.  Piping and tanks exposed to potential traffic hazards will be protected 

by traffic barriers.  Two existing 60,000-gallon welded-steel tanks will continue to receive aqueous NH3 

through rail delivery.  A new structure will be installed around these existing tanks, which are not currently 

enclosed. 

Safety showers and eyewashes will be provided in appropriate chemical storage and use areas.  Personnel 

who may be required to handle hazardous materials will be properly trained to perform their duties safely, 

and to respond to emergency situations that may occur in the event of an accidental spill or release.  Table 

5.L-1 provides a list of the current and future quantities of hazardous materials stored on the Property, and 

the overall change this volume represents.  

Table 5.L-1: Quantity of Hazardous Materials Stored 

Hazardous Material 
Current Capacity 

(gallons) 
Future Capacity 

(gallons) 
Change 
(gallons) 

#2 Fuel Oil (ULSD) 42,376 7,721,404 7,679,028 

#6 Fuel Oil 50,367,560 42,688,532 -7,679,028 

19.5% Aqueous Ammonia 120,000 120,000 0 

29% Aqueous Ammonia 4,112 4,112 0 

Sulfuric Acid 6,768 6,768 0 
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Hazardous Material 
Current Capacity 

(gallons) 
Future Capacity 

(gallons) 
Change 
(gallons) 

Magnesium Hydroxide 18,960 18,960 0 

Transformer Oil 69,276 72,776 3,500 

Sodium Hydroxide 16,544 16,544 0 

Urea 36,500 36,500 0 

Turbine Lube Oil 57,625 71,175 13,550 

Sodium Hypochloride 12,784 12,784 0 

Aluminum Sulfate 0 100 100 

Turbine Wash Detergent 0 1,200 1,200 

 Solid and Hazardous Waste 

Based on current volumes of generated hazardous waste, the Station is registered with the Massachusetts 

Department of Environmental Protection as a Large Quantity Generator of waste oil and a Small Quantity 

Generator of (non-oil) hazardous waste, as defined under 310 CMR 30.010, and complies with applicable 

requirements for these categories (inspections, training, emergency planning, etc.). The existing Station’s 

MassDEP registration number is MAD071708929. The proposed Project is not expected to change the 

current generator classification.  

Normal maintenance activities will generate small quantities of solid waste on a periodic basis.  Typical 

wastes generated during operation and maintenance include: scrap metal and plastic; insulation material; 

paper; glass; empty containers; and other miscellaneous solid wastes.  These materials will be collected 

for recycling or off-site disposal, in accordance with applicable regulatory requirements.  Canal 3 will 

institute programs to maximize recycling and ensure separation of potentially hazardous waste from non-

hazardous solid waste.  Solid waste that cannot be recycled will be stored in on-site dumpsters or similar 

containers, until it can be removed and disposed of by a licensed contractor.   

Hazardous waste streams generated during operation of the Project will be related to equipment 

maintenance, including items such as oily rags, waste oils, spent aerosol cans, waste cleaning solvents, 

and/or waste paint.  Additional waste streams (e.g., mercury-containing devices, batteries, and pesticides) 

are designated as “universal waste.”  In accordance with 310 CMR 30.00 et seq., these wastes will be 

segregated from non-hazardous wastes and collected for recycling or disposal at licensed facilities, 

following similar procedures already in place at the existing Station.  Spent SCR catalysts from the air 

pollution control system will either be returned to the manufacturer or sent to a facility specializing in catalyst 

regeneration.  

5.M OPEN SPACE 

MPS OS1.3 of the RPP requires all development projects qualifying as a DRI to provide permanent open 

space areas.  Further, OS1.3 establishes open space requirements determined by the size of the proposed 

development and its location in relation to Significant Natural Resource Areas and Economic Centers; 

greater amounts of open space are required for development within Significant Natural Resource Areas 

and less open space is required for development within Economic Centers. To encourage redevelopment 

within appropriate locations, OS1.3 does not require open space for redevelopment occurring within 

designated Economic Centers. Redevelopment is defined to include projects expanding into greenfields 

that do not exceed 50% of the preexisting development area on a site.  

The Project is proposed in a designated Economic Center within the town of Sandwich, Massachusetts. 

There are no Significant Natural Resource Areas located on the Property or Project Site. The Project is 

proposed on land already developed in support of electricity generation facility. As redevelopment of this 
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area will be below the threshold of 50% of the preexisting development, the Project is not required to provide 

open space and, therefore, the Applicant believes this section is not applicable.   

5.N HISTORIC STRUCTURES 

The Station is listed on the MHC’s State Register of Historic Places and has been designated by the Town 

of Sandwich as a Historic Site within the District.  The Property is located in the Town Neck neighborhood 

of the District, on land once owned by Edmund Freeman, Sr., the founding father of the Town of Sandwich.  

The Property was acquired by Canal Electric in 1980.  While many historic resources associated with 

Freeman’s descendants located in the vicinity of the Property have been destroyed or removed, stone walls 

and outbuilding remains may exist.  The Project will not impact or disturb any structures associated with 

the Freeman Farmstead site. The Site Development Plans in Section 4.0 shows the approximate location 

of the Freeman Farm.  

There are three historical resources located in proximity of the Property (Section 4.0).   

 A ca. 1795 farmhouse, built by a descendent of Edmund Freeman, Sr., was located south of the 

Cape Cod Central Railroad right-of-way that defines the Property’s southern boundary.  The 

farmhouse burned in 1982, and a large associated barn was later relocated off-site.   

 The graves of Edmund Freeman, Sr. and his wife, Elizabeth, are located on the south side of 

Tupper Road, east of Route 6A.  Identified as the Saddle and Pillion burial area in the local histories 

and the MACRIS database, the graves are located outside the boundaries of the Property, 

approximately 0.6 miles from the proposed Project Site.  

 Two other early settlers, Thomas Burgess and Samuel Briggs, are known to have owned land on 

the north side of Tupper Road in the vicinity of the Property; however, no surviving resources 

associated with these men have been identified or noted in the local histories or MACRIS. 

The Project is proposed on disturbed and filled land that is unlikely to contain intact archaeological 

resources and is not occupied by any recognized historic structures. Although the Station is a registered 

Historic Site and the proposed Project is proposed adjacent to the existing facility, its construction will not 

impact or alter any historic structures on the Property.  The Project has been designed as a structurally and 

aesthetically compatible extension of the existing Property structures, consistent with the objectives of the 

Old King’s Highway Act regarding the preservation of the economic contributions of historic sites.  

Photographs of the Project Site are provided in the PNF that was submitted to the MHC on July 29, 2015 

(Attachment 2B).  On October 2, 2015, the MHC confirmed it had no comments in association with the 

Project.  Per MHC’s guidance, a Certificate of Appropriateness will be sought from the Sandwich Old King’s 

Highway Historic District Committee.  

5.O REHABILITATION AND/OR ALTERATION OF HISTORIC 
STRUCTURES 

The Project is proposed on disturbed and filled land on which no recognized historic structures are present.  

Although demolition of several concrete slabs and aluminum-sided warehouses will be required within the 

Project Site, none of these structures are designated as historic. The Project is proposed adjacent to the 

Station, which was designated by the Town of Sandwich as a Historic Site within the District; however, the 

Project will not alter any existing Station structures designated as historic.   

The Project has been designed as a structurally and aesthetically compatible extension of the existing 

Property structures, consistent with the objectives of the Old King’s Highway Act regarding the preservation 

of the economic contributions of historic sites.  
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A PNF was submitted to the MHC on July 29, 2015 (Attachment 2B). On October 2, 2015, the MHC
confirmed it had no comments in association with the Project. Per MHC’s guidance, a Certificate of
Appropriateness will be sought from the Sandwich Old King’s Highway Historic District Committee.

5.P EXTERIOR LIGHTING

An exterior Lighting Plan for the Project is provided in Section 4.0 and Attachment 5.P-1.

5.Q ENERGY USE

RPP’s MPS E1.1 through E1.3 address energy conservation requirements for commercial and residential
development projects. These standards encourage development projects to meet RPP E1 goal of
“[promoting] a healthy and sustainable economic, natural, built and social environment by reducing
greenhouse gas emissions and energy costs through design and construction practices that increase
energy conservation, promote energy efficiency, and promote self-sufficiency through the use of locally
distributed renewable energy.”

The Project is itself an energy generation project, which is being designed in compliance with all federal
and state environmental requirements for environmental impacts and efficiency including the MEPA
Greenhouse Gas Policy. Much of the proposed Project will consist of uninhabitable and/or unenclosed
structures and equipment in which energy conservation technologies would not be appropriate. The only
portion of the Project to which MPS E1.1 through E1.3 is applicable is the existing on-site Training Building.
The Project is planning to improve the existing 4,000-square-foot Training Building, located in the
southwestern corner of the Project Site. The Training Building will continue to be used for operations and
maintenance services, as well as administrative offices. Energy efficiency improvements will be made to
the building, consistent with LEED certification.

Technical Bulletin 09-002, DRI Guidance for Energy Compliance, provides guidance on the preparation of
data to evaluate compliance with MPS E1.1 through E1.3. Discussion of the Training Building improvements
in accordance with Technical Bulletin 09-002 is provided below.

E1.1 Redevelopment Energy Audit

Consistent with the requirements of MPS E1.1, an energy audit of the Training Building has been
conducted. The energy audit documentation requirements are as follows:

i. The energy auditor was AECOM.

ii. The Training Building is currently heated and cooled with electricity. The average electric load for
the Training Building over the most recent 24-month period (2014-2015) is 15,250 kilowatt-hours
(kW-hrs) per month, or 183,000 kW-hrs per year. It is estimated that approximately two-thirds of
the building electric load is associated with heating, ventilation, and air conditioning (HVAC) (both
heating and cooling) or 122,000 kW-hrs per year.

iii. An upgrade to building insulation is recommended, which is estimated to reduce the HVAC electric
load by an average annual value of 23%, reducing the annual average HVAC load to approximately
93,940 kW-hrs. Then, an additional recommended upgrade to the HVAC units is estimated to
reduce this value by an additional 28%, or to 67,640 kW-hrs. The total annual reduction in electric
load due to the Training Building energy efficiency upgrades is estimated to be 54,360 kW-hrs.

Table 5.Q-1 presents the full audit findings and recommended efficiency improvements to the Training
building. The Project proposes to implement all of the recommended improvements as shown.
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Table 5.Q-1: Proposed Efficiency Improvements to the Existing Training Building 

 Existing Proposed % Improvement Comment 

Training Building 

Measure/Area 100 feet x40 

feet / 4000 sq. 

feet 

  For the most recent 

24 month the 

average monthly 

building energy use 

has been 15,250 kW-

hr/month.  

The existing annual electric load for the 

Training Building is 183,000 kW-hrs (66 

tpy CO2). The existing electric load for 

heating and cooling is estimated to be 

122,000 kW-hrs (44 tpy CO2).    
Area Window/Area 

Wall 

357 sq. feet/ 

2194 sq. feet 

  

Building Insulation  

Roof R-value R-19 R-19 + R-

19=R-38 

Building thermal 

envelope is improved 

by 49%: Design 

energy will decrease 

approximately 25% 

for heating and 22% 

for cooling. 

Install new 2 1/2" material insulation roof 

panels  (Note 1) 

Window U-value 1.xx R-3.5 Install new integrated insulated low "e" 

windows  (Note 2) 

Walls R-value R-13 R-13+R-

22=R-35 

Install 3" material insulation wall panels  

(Note 3) 

Building Insulation 

Summary 

    Annual average reduction in heating and 

cooling electric loads is estimated at 23% 

of 122,000 kW-hrs. Annual reduction is 

28,060 kW-hrs (10 tpy CO2).   

HVAC Units (Note 6) 

Unit 1 30,000 btu/hr. 30,000 btu/hr.   HVAC upgrade reduction in heating and 

cooling loads estimated at 28% of the 

load as reduced by the building insulation 

upgrade: (122,000 kW-hrs -28,060 kW-

hrs) (0.28) = 26,300 kW-hrs additional 

reduction (10 tpy CO2)  

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton   

AC (Energy 

Efficiency Ratio 

[EER]) (code ) 

EER 9.5  12.1 EER 

(ASHRAE 

90.1-2015) 

28% 

Unit 2 36,000 btu/hr. 36000 btu/hr.    

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton   

AC (EER) (code ) EER 9.5 12.1 EER 

(ASHRAE 

90.1-2015) 

28% 

Unit 3 36,000 btu/hr. 36,000 btu/hr.    

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton   

AC (EER) (code ) EER 9.5 12.1 EER 

(ASHRAE 

90.1-2015) 

28% 

Unit 4 36,000 btu/hr. 36000 btu/hr.   

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton   

AC (EER) (code ) EER 9.5 12.1 EER 

(ASHRAE 

90.1-2015) 

28% 
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 Existing Proposed % Improvement Comment 

Other 

End wall hollow 

metal doors 

 R-13  Install new exterior insulated doors with 

gasketing (Note 4) 

Entrance doors and 

curtainwall 

 R-3.5  Install new energy efficient entrance 

doors and curtainwall (Note 5) 

Sunshades    Add sunshades at windows 

Lighting    Install new led lighting fixtures w/ motion 

controls & dimmers 

Plumbing fixtures    Install new WaterSense plumbing fixtures 

Note 1: Install New Centria's Vesapanel Roof Panels 2 1/2" thick, R-19.34 on top of existing roof.  
Note 2: Replace existing windows with Centria's Formavue 600 series integrated windows within the new horizontal wall panel system. 
Windows to have 1" insulated low "e" glass with solar reflective tinting in thermally broken frames. 
Note 3: Install New Centria's Formawall Horizontal Dimension Series/Graphix Series Insulated Metal Panels 3" Thick R-22 Wrapping 
the exterior envelope of the building. 
Note 4: Install new Pioneer Insulated Hollow Metal doors with weather-stripping and gasketing, 2" thick R-13 
Note 5: Install new fawner AA425 Thermal Entrance Doors and Kawneer Trifab Versa Glaze Thermal Framing System R-3.5 
Note 6:  

 Better temperature and humidity control can be achieved by providing the AC indoor section supply fan with variable speed 
motor. 

 The existing AC units are estimated to have an EER value between 9 and 10. 

 Capacities are nominal manufacturer standard capacities. The actual design loads represent 88% of the unit’s capacity 
serving the building. 

 Energy design usage is decreased by 28% average across the entire year. 

 E1.2 Designed to Earn ENERGY STAR® Certification    

The Training Building improvements will be done consistent with LEED Certification.  A summary of 

proposed improvements is provided as Attachment 5.Q-1. 

 E1.3 ANSI/LEED Standards   

The improved Training Building will comply with current ANSI/American Society of Heating, Refrigerating, 

and Air-Conditioning Engineers (ASHRAE)/Illuminating Engineering Society of North America (IESNA) 

Standard 90.1-2007, Section 5.4 – Insulation, Fenestration, and Doors. 

 E1.5 On-Site Renewable Generation  

NRG Renew Canal 1 LLC, an affiliate of NRG Unit 3, is developing the Canal Community Solar Project on 

the 26-acre Southern Area of the Station Property, southwest of the existing Canal Station Generating 

Units. The Solar Project will be a nominal 1.5-MW community solar project, consisting of two separate 

arrays on the two distinct lots that comprise the Solar Site. Array 1 consists of 3,591 305-watt solar panels, 

with a combined output of approximately 1.10 MW. Array 2 consists of 1,862 305-watt solar panels, with a 

combined output of approximately 0.57 MW. 

The Canal Community Solar Project will supply approximately 2,023,000 kW-hours of electricity to the grid 

annually.  The improved Training Building will have an annual electric load of approximately 128,640 kW-

hrs.  The Canal Community Solar Project will generate over 15 times the annual electric load of the 

improved Training Building.  This is well in excess of the Technical Bulletin 09-002 on-site renewable 

generation requirements. 
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5.R TELECOMMUNICATIONS FACILITIES 

The Project does not include construction of any new wireless telecommunication facilities; therefore, the 

Applicant believes this section is not applicable.  
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Figure 5.A-1Proposed Major Facility ComponentsNRG Canal 3 Development LLCSandwich, MA



Figure 5.A2
Process Flow Diagram

NRG Canal 3 Development LLC
Sandwich, Massachusetts
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Figure 5.A-3Facility Site Aerial PhotographNRG Canal 3 Development LLCSandwich, Massachusetts



Configuration shown is preliminary, to be finalized during 

10'
14'

7.5'

25'

25'

25'

25'

As Required

Note:
• 

Figure 5.A4
Cross-Sectional View of Conductor

Arrangement

NRG Canal 3 Development LLC
Sandwich, Massachusetts

• 
• 
• 

detail design.
Lowest conductor above railroad will be 40'.
Lowest conductor above road will be 32'.
Drawing is not to scale.



CTG
410 MVA
23.5 KV
PF=0.85 

4.16KV

Y

GSU XFMR
345/23.5 kV

249/332/415 MVA
ONAN/ONAF/ONAF

Z=9%@ 249MVA
Meter

Meter

UNIT AUX
 XFMR

To CANAL 345kV SUBSTATION
(Existing) 

G

Note:
1. One set of metering equipment capable of measuring

the full output of the generator is provided at the HV
side of the GSU Xfmr.

2. One set of metering equipment is provided on the HV
side of the Unit Aux Xfmr to measure the unit auxiliary
load.

3. Ratings and equipment configuration shown are
preliminary and will be finalized during detail design.

 Figure  5.A5
Electrical One-Line Diagram

NRG Canal 3 Development LLC
Sandwich, Massachusetts
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Figure 5.A-6Water BalanceNRG Canal 3 Development LLCSandwich, Massachusetts



jackie.bruce
Line


jackie.bruce
Rectangle


jackie.bruce
Text Box
Figure 5.A-6Water Balance (cont.)NRG Canal 3 Development LLCSandwich, Massachusetts
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Site 1:  Entrance to USACE Public Walkway:  
Pictures DSC6423-26
41°46'19"N
70°30'18 W

Site 2:  Sandwich Marina Parking Area:
Pictures DSC6427-32
41°46'12"N
70°30'16 W

Site 3:  Cape Cod Canal Visitors Center:
Pictures DSC6433-36
41°46'21"N
70°29'58 W

Site 4:  Public Beach Parking:
Pictures DSC6437-39
41°46'20"N
70°29'32 W

Site5:  Supermarket (Stop & Shop) Plaza:
Pictures DSC6440-43
41°46'20"N
70°29'32 W

Site 6:  Sandy Neck Beach:  
Pictures DSC6444-50
41°44'19"N
70°22'52 W

Site 7:  Sagamore Bridge:
Pictures DSC6452-60
41°46'32"N
70°32'35 W

Site 8:  Scusset Beach Parking:
Pictures DSC6461-64
41°46'35"N
70°29'55 W

Site 9:  Scusset Beach Rd Pier:
Pictures DSC6467-73
41°46'27"N
70°31'01 W
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Figure 5.A8
Photograph Key

NRG Canal 3 Development LLC
Sandwich, Massachusetts
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Figure 5.A-9a
Entrance to USACE Public Walkway – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-9b
Entrance to USACE Public Walkway – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-10a
Sandwich Marina Parking Area – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-10b
Sandwich Marina Parking Area – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-11a
Cape Cod Canal Visitors Center – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-11b
Cape Cod Canal Visitors Center – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-12a
Public Beach Parking – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-12b
Public Beach Parking – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-13a
Supermarket (Stop & Shop) Plaza – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-13b
Supermarket (Stop & Shop) Plaza – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-14a
Sandy Neck Beach– Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-14b
Sandy Neck Beach – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-15a
Sagamore Bridge – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-15b
Sagamore Bridge – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-16a
Scusset Beach Parking – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-16b
Scusset Beach Parking – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-17a
Scusset Beach Road Pier – Before

NRG Canal 3 Development LLC
Sandwich, Massachusetts



Figure 5.A-17b
Scusset Beach Road Pier – After

NRG Canal 3 Development LLC
Sandwich, Massachusetts
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ATTACHMENT 5.A-1: WELL CONSTRUCTION LOGS
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ATTACHMENT 5.A-2: STORMWATER OPERATION AND
MAINTENANCE PLAN



 
 
 
 
 
 

STORMWATER OPERATION & MAINTENANCE PLAN 
 
 

CANAL UNIT 3 
 

Sandwich, Massachusetts 
 
 

September 16, 2016 
 
 
GRASSED SWALES WITH CHECK DAMS:  During construction,  inspect immediately after 
each run-off producing rainfall event and at least daily during prolonged rainfall.  After 
construction, inspect at a minimum of twice a year, or after major storm events (2” or greater).  
Repair eroded spots immediately after inspection.  Additional inspections should be scheduled 
during the first few months to ensure that the vegetation in the channels is established 
adequately.  Accumulated sediment shall be removed at least once a year or before it exceeds 6” 
in depth, whichever occurs first. 
 
SEDIMENT FOREBAY:  Inspect monthly at a minimum, or after major storm events (2” or 
greater) during construction and twice per year after construction.  Check for erosion, excessive 
accumulation of sediment and trash.  Repair eroded spots immediately after inspection.  
Accumulated sediment shall be removed at least once per year or before it exceeds 6” in depth, 
whichever occurs first.   
 
VEGETATED INFILTRATION/RETENTION AREAS:  Inspect after every major storm event 
(2” or greater) during construction and for the first few months after construction to ensure 
proper stabilization and function.  Thereafter, inspect at least twice per year during wet weather 
to ensure the retention area is draining properly and vegetation is thriving.  Check for 
accumulation of sediment and ponding water.  If ponding water is visible for several days after a 
storm event, notify the engineer for possible remedial measures.  Check for erosion, invasive tree 
growth, clogging, and trash.  Remove organic matter, weeds, trash, debris and dead vegetation as 
necessary, particularly from any inlet/outlet pipes or outlet structures.  Prune thriving vegetation 
and replace dead vegetation as needed.  Re-seed eroded or barren spots immediately after 
inspection.  Remove sediment as necessary during construction, while dry, and at least every five 
years after construction. 
 
SUBSURFACE INFILTRATION CHAMBERS:  Inspect after every major storm event (2” or 
greater) during construction and for the first few months after construction to ensure proper 
stabilization and function.  Thereafter, inspect at least twice per year during wet weather  
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to ensure the system is draining properly.  Check for accumulation of sediment and ponding 
water.  If ponding water is visible inside the system for several days after a storm event, notify 
the engineer for possible remedial measures.  Remove sediment as necessary during 
construction, while the system is dry, and at least every five years after construction. 
 
DEEP SUMP HOODED CATCH BASINS:  Inspect monthly at a minimum, or after major storm 
events (2” or greater) during construction for excessive accumulation of sediments and trash.  
Thereafter, inspect quarterly and clean sumps quarterly (every three months) or when sediment 
reaches 24” (1/2 the depth of the sump).   
 
PROPRIETARY WATER QUALITY STRUCTURE:  Inspect, operate, and maintain per 
manufacturer’s requirements and recommendations. 
 
VEGETATION FILTER STRIPS:  During construction, inspect immediately after each run-off 
producing rainfall event and at least daily during prolonged rainfall.  After construction, inspect 
every 6 months during the first year and annually thereafter.  Check for sediment buildup, signs 
of erosion, bare spots and overall health of the vegetation.  Remove sediment and repair/reseed 
eroded or bare spots as needed.  Mow at least 2 times a year, during the growing season. 
 
NOTES: 
 

1. The contractor shall be responsible for the proper inspection and maintenance of all 
stormwater and erosion control facilities until the project construction is completed.  The 
contractor shall clean all components of the stormwater management system at the 
completion of construction, immediately prior to turning over operation and maintenance 
responsibility to the owner. 
 

2. Upon completion of construction, the operation and maintenance of all components of the 
stormwater management system will be the responsibility of the owner: 
 

NRG Canal 3 Development LLC 
9 Freezer Road 
Sandwich, MA 02563 
 

3. The owner/contractor shall file an inspection report with the Town of Sandwich 
Department of Public Works – Engineering Department following each site inspection as 
recommended in the O & M schedule.  Copies of the inspection reports are to be made 
available to the Cape Cod Commission and/or Sandwich Conservation Commission upon 
request.  The inspection report shall identify the date of inspection, name and contact 
number of responsible party, specific structures inspected, specific maintenance and/or 
repairs required and general observations.  Any deficiencies noted in the inspection report 
shall be corrected to the Town of Sandwich Department of Public Works – Engineering 
Department satisfaction. 
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4. Disposal of accumulated sediment and hydrocarbons to be in accordance with applicable 
local, state and federal guidelines and regulations. 
 

5. There shall be no illicit discharge of any waste or waste water into the stormwater 
management system.  The maintenance of the facility shall be undertaken in such a 
manner as to prevent any discharge of waste or waste water into stormwater management 
system.  Any waste products generated during maintenance shall be properly disposed of 
off-site. 
 

6. One year from completion of the stormwater system, prior to the issuance of a Final 
Certificate of Compliance from the Cape Cod Commission, a Professional Engineer shall 
inspect the system and submit a letter to Commission staff certifying that the system was 
installed and functions as designed, including certification to the system’s compliance 
with the design standards contained in the Cape Cod Commission’s Regional Policy plan 
Minimum Performance Standards 7.2 and 7.8. 
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ATTACHMENT 5.C-1: CONSTRUCTION TRAFFIC
MANAGEMENT PLAN



Construction Traffic Overview 

Canal Unit 3 Simple Cycle Construction Project 

 

Figure 1 shows the routing of traffic from Route 6 and the Sagamore Bridge to the Canal Site.  Off Cape 

traffic will generally come onto the Cape via the Sagamore Bridge and will exit Route 6 to Sandwich 

Road and the Old Kings Highway (Route 6A) towards Sandwich via the Mid Cape Connector.  Traffic 

will then take a left onto Tupper Road and will access the site via Freezer Road.  Traffic leaving the site 

will use the same general route in reverse using the Cranberry Highway to access the Sagamore Bridge. 

 

During peak construction activities a total of about 152 craft people will be employed.  Normal working 

hours will generally be from 7:00 am to 3:30 pm on an 8 hour per day 5 day per week schedule.  Some 

spot overtime is anticipated that will delay a portion of the traffic leaving the site to later than 3:30 pm 

during certain periods of the construction schedule.  

 

Craft and supervisory labor will access the parking area using a temporary gate as shown in Figure 2.  The 

Craft parking area will support 200 spaces though with anticipated carpooling a total of 130 Craft labor 

cars are expected during peak construction activities.  Supervisory personnel (an anticipated additional 15 

– 20 cars) will use a separate parking area near the temporary construction offices.  Truck deliveries of 

equipment and supplies will also use this route to the Canal Site accessing the site at the same general 

location.   
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Figure 1Facility Traffic Route
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Class
Site Code: 1436763915002

Date Start: 29-Jul-15

 
WB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

07/29/1
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8

06:00 0 21 7 0 1 0 0 0 0 0 0 0 0 29
07:00 0 5 3 0 0 0 0 0 0 0 0 0 0 8
08:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2
09:00 0 5 0 0 3 0 0 0 0 0 0 0 0 8
10:00 0 4 2 0 2 0 0 0 0 0 0 0 0 8
11:00 0 4 2 0 0 0 0 0 0 0 0 0 0 6

12 PM 0 7 1 0 0 0 0 0 0 0 0 0 0 8

13:00 1 10 1 0 0 0 0 0 0 0 0 0 0 12
14:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3

17:00 0 7 1 0 1 0 0 0 0 0 0 0 0 9
18:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
19:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
22:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 81 20 0 8 0 0 0 0 0 0 0 0 111

Percent 1.8% 73.0% 18.0% 0.0% 7.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 06:00 06:00  09:00         06:00

Vol.  21 7  3         29
PM

Peak
13:00 13:00 12:00  17:00         13:00

Vol. 1 10 1  1         12

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Class
Site Code: 1436763915002

Date Start: 29-Jul-15

 
WB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

07/30/1
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 4 2 0 0 0 0 0 0 0 0 0 0 6

06:00 0 16 8 0 0 0 0 0 0 0 0 0 0 24
07:00 0 2 3 0 0 0 0 0 0 0 0 0 0 5

08:00 0 4 5 0 0 1 0 0 0 0 0 0 0 10
09:00 0 4 2 0 1 0 0 0 0 0 0 0 0 7
10:00 0 1 1 0 1 0 0 0 0 0 0 0 0 3
11:00 0 4 1 0 0 1 0 0 0 0 0 0 0 6

12 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 2
13:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
14:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5
15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 1 6 0 0 0 0 0 0 0 0 0 0 0 7
18:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1 57 25 0 2 2 0 0 0 0 0 0 0 87

Percent 1.1% 65.5% 28.7% 0.0% 2.3% 2.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 06:00 06:00  09:00 08:00        06:00

Vol.  16 8  1 1        24
PM

Peak
17:00 17:00 14:00           17:00

Vol. 1 6 2           7
Total  138 45 0 10 2 0 0 0 0 0 0 0 198

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Class
Site Code: 1436763915002

Date Start: 29-Jul-15

 
EB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

07/29/1
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
06:00 0 5 0 0 1 0 0 0 0 0 0 0 0 6
07:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
08:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2
09:00 0 3 1 0 1 0 0 0 0 0 0 0 0 5

10:00 0 2 1 0 3 0 0 0 0 0 0 0 0 6

11:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10
12 PM 0 7 0 0 1 0 0 0 0 0 0 0 0 8

13:00 1 7 4 0 0 0 0 0 0 0 0 0 0 12
14:00 0 4 2 0 1 0 0 0 0 0 0 0 0 7

15:00 0 12 6 0 1 0 0 0 0 0 0 0 0 19
16:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
17:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
18:00 0 6 2 0 0 0 0 0 0 0 0 0 0 8
19:00 0 4 1 0 0 0 0 0 0 0 0 0 0 5
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
22:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
Total 1 82 22 0 9 0 0 0 0 0 0 0 0 114

Percent 0.9% 71.9% 19.3% 0.0% 7.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 11:00 11:00  10:00         11:00

Vol.  8 2  3         10
PM

Peak
13:00 15:00 15:00  12:00         15:00

Vol. 1 12 6  1         19

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Class
Site Code: 1436763915002

Date Start: 29-Jul-15

 
EB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

07/30/1
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2

06:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
07:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3

08:00 0 2 4 0 1 0 0 0 0 0 0 0 0 7
09:00 0 6 2 0 0 0 0 0 0 0 0 0 0 8
10:00 0 4 2 0 1 0 0 0 0 0 0 0 0 7

11:00 1 6 2 0 0 1 0 0 0 0 0 0 0 10
12 PM 0 2 1 0 0 0 0 0 0 0 0 0 0 3
13:00 0 3 2 0 0 0 0 0 0 0 0 0 0 5
14:00 0 5 2 0 0 0 0 0 0 0 0 0 0 7

15:00 0 5 4 0 1 0 0 0 0 0 0 0 0 10
16:00 0 3 2 0 1 0 0 0 0 0 0 0 0 6
17:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2

18:00 0 6 3 0 0 0 0 0 0 0 0 0 0 9
19:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
22:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 1 57 27 0 5 1 0 0 0 0 0 0 0 91

Percent 1.1% 62.6% 29.7% 0.0% 5.5% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
11:00 09:00 08:00  06:00 11:00        11:00

Vol. 1 6 4  1 1        10
PM

Peak
 18:00 15:00  15:00         15:00

Vol.  6 4  1         10
Total  139 49 0 14 1 0 0 0 0 0 0 0 205

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Speed
Site Code: 1436763915002

Date Start: 29-Jul-15

 
WB

Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
07/29/

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
05:00 8 0 0 0 0 0 0 0 0 0 0 0 0 8 11 8

06:00 26 1 2 0 0 0 0 0 0 0 0 0 0 29 13 9
07:00 7 1 0 0 0 0 0 0 0 0 0 0 0 8 13 9
08:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
09:00 8 0 0 0 0 0 0 0 0 0 0 0 0 8 11 8
10:00 8 0 0 0 0 0 0 0 0 0 0 0 0 8 11 8

11:00 5 1 0 0 0 0 0 0 0 0 0 0 0 6 14 9
12 PM 5 1 2 0 0 0 0 0 0 0 0 0 0 8 21 12

13:00 9 0 3 0 0 0 0 0 0 0 0 0 0 12 21 11
14:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *

16:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3 17 14

17:00 9 0 0 0 0 0 0 0 0 0 0 0 0 9 11 8
18:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
19:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
21:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
22:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
Total 98 6 7 0 0 0 0 0 0 0 0 0 0 111   

% 88.3% 5.4% 6.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
06:00 06:00 06:00           06:00   

Vol. 26 1 2           29   
Midda

y Peak
13:00 11:00 13:00           13:00   

Vol. 9 1 3           12   
PM

Peak
17:00 16:00            17:00   

Vol. 9 2            9   
% iles 15th Percentile : 2 MPH

50th Percentile : 7 MPH
85th Percentile : 13 MPH
95th Percentile : 20 MPH

  
 

Stats 10  MPH Pace Speed : 5-14  MPH
Number in Pace : 70
Percent in Pace : 63.1%

Number of Vehicles > 15  MPH : 12
Percent of Vehicles > 15  MPH : 10.6%

Mean Speed(Average) : 9 MPH
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Speed
Site Code: 1436763915002

Date Start: 29-Jul-15

 
WB

Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
07/30/

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
04:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
05:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7

06:00 24 0 0 0 0 0 0 0 0 0 0 0 0 24 11 7

07:00 4 1 0 0 0 0 0 0 0 0 0 0 0 5 15 9
08:00 10 0 0 0 0 0 0 0 0 0 0 0 0 10 11 7
09:00 7 0 0 0 0 0 0 0 0 0 0 0 0 7 11 8
10:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 7

11:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7
12 PM 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
13:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4 11 8
14:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5 11 7
15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *

17:00 6 0 1 0 0 0 0 0 0 0 0 0 0 7 13 10
18:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 7
19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
21:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
22:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
Total 85 1 1 0 0 0 0 0 0 0 0 0 0 87   

% 97.7% 1.1% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
06:00 07:00            06:00   

Vol. 24 1            24   
Midda

y Peak
11:00             11:00   

Vol. 6             6   
PM

Peak
17:00  17:00           17:00   

Vol. 6  1           7   
% iles 15th Percentile : 2 MPH

50th Percentile : 7 MPH
85th Percentile : 12 MPH
95th Percentile : 13 MPH

  
 

Stats 10  MPH Pace Speed : 1-10  MPH
Number in Pace : 61
Percent in Pace : 70.1%

Number of Vehicles > 15  MPH : 2
Percent of Vehicles > 15  MPH : 2.1%

Mean Speed(Average) : 8 MPH
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Speed
Site Code: 1436763915002

Date Start: 29-Jul-15

 
EB

Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
07/29/

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
05:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8

06:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7
07:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4 11 8
08:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
09:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5 11 7
10:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7

11:00 10 0 0 0 0 0 0 0 0 0 0 0 0 10 11 7
12 PM 5 1 2 0 0 0 0 0 0 0 0 0 0 8 21 12

13:00 7 2 3 0 0 0 0 0 0 0 0 0 0 12 21 13
14:00 7 0 0 0 0 0 0 0 0 0 0 0 0 7 11 8

15:00 17 2 0 0 0 0 0 0 0 0 0 0 0 19 13 9
16:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7
17:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5 11 7
18:00 7 1 0 0 0 0 0 0 0 0 0 0 0 8 13 9

19:00 3 0 2 0 0 0 0 0 0 0 0 0 0 5 22 13
20:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
21:00 3 0 1 0 0 0 0 0 0 0 0 0 0 4 20 11
22:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
23:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
Total 100 6 8 0 0 0 0 0 0 0 0 0 0 114   

% 87.7% 5.3% 7.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
06:00             06:00   

Vol. 6             6   
Midda

y Peak
11:00 13:00 13:00           13:00   

Vol. 10 2 3           12   
PM

Peak
15:00 15:00 19:00           15:00   

Vol. 17 2 2           19   
% iles 15th Percentile : 2 MPH

50th Percentile : 7 MPH
85th Percentile : 13 MPH
95th Percentile : 20 MPH

  
 

Stats 10  MPH Pace Speed : 5-14  MPH
Number in Pace : 71
Percent in Pace : 62.3%

Number of Vehicles > 15  MPH : 13
Percent of Vehicles > 15  MPH : 11.2%

Mean Speed(Average) : 9 MPH
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Speed
Site Code: 1436763915002

Date Start: 29-Jul-15

 
EB

Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
07/30/

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
05:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2 11 8
06:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
07:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 7

08:00 7 0 0 0 0 0 0 0 0 0 0 0 0 7 11 8

09:00 5 0 3 0 0 0 0 0 0 0 0 0 0 8 22 13
10:00 6 0 2 0 0 0 0 0 0 0 0 0 0 8 20 11

11:00 8 2 0 0 0 0 0 0 0 0 0 0 0 10 15 9
12 PM 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 7
13:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5 11 7
14:00 7 0 0 0 0 0 0 0 0 0 0 0 0 7 11 8

15:00 9 1 0 0 0 0 0 0 0 0 0 0 0 10 13 8
16:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6 11 7

17:00 1 0 1 0 0 0 0 0 0 0 0 0 0 2 22 15
18:00 9 0 0 0 0 0 0 0 0 0 0 0 0 9 11 8
19:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4 11 8
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
21:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3 16 11
22:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 7
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1 11 8
Total 82 4 6 0 0 0 0 0 0 0 0 0 0 92   

% 89.1% 4.3% 6.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
08:00  09:00           09:00   

Vol. 7  3           8   
Midda

y Peak
11:00 11:00            11:00   

Vol. 8 2            10   
PM

Peak
15:00 15:00 17:00           15:00   

Vol. 9 1 1           10   
% iles 15th Percentile : 2 MPH

50th Percentile : 7 MPH
85th Percentile : 13 MPH
95th Percentile : 20 MPH

  
 

Stats 10  MPH Pace Speed : 1-10  MPH
Number in Pace : 59
Percent in Pace : 64.1%

Number of Vehicles > 15  MPH : 9
Percent of Vehicles > 15  MPH : 10.0%

Mean Speed(Average) : 9 MPH
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Volume
Site Code: 1436763915002

Date Start: 29-Jul-15

 

Start  WB    EB    
Combin

ed
  

29-Jul-
15

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Wed  

12:00 0 3 0 3 0 6
12:15 0 2 0 1 0 3
12:30 0 0 0 2 0 2

12:45 0 0 3 8 0 0 2 8 0 0 5 16
01:00 0 0 0 1 0 1

01:15 0 3 0 2 0 5
01:30 0 9 0 2 0 11
01:45 0 0 0 12 0 0 7 12 0 0 7 24

02:00 0 0 0 2 0 2
02:15 0 0 0 0 0 0
02:30 0 1 0 5 0 6
02:45 0 0 1 2 0 0 0 7 0 0 1 9

03:00 0 0 0 9 0 9

03:15 0 0 0 3 0 3
03:30 0 0 0 5 0 5

03:45 0 0 0 0 0 0 2 19 0 0 2 19
04:00 0 0 0 2 0 2
04:15 0 2 0 0 0 2
04:30 0 0 0 0 0 0
04:45 0 0 1 3 0 0 4 6 0 0 5 9
05:00 0 1 0 1 0 2
05:15 3 0 0 2 3 2
05:30 2 3 2 2 4 5
05:45 3 8 5 9 0 2 0 5 3 10 5 14
06:00 1 1 0 1 1 2

06:15 4 0 2 2 6 2

06:30 14 0 1 2 15 2
06:45 10 29 1 2 3 6 3 8 13 35 4 10

07:00 4 1 3 2 7 3
07:15 2 0 0 1 2 1
07:30 1 0 0 0 1 0
07:45 1 8 1 2 1 4 2 5 2 12 3 7
08:00 0 0 0 1 0 1
08:15 0 0 0 0 0 0
08:30 1 0 0 0 1 0
08:45 1 2 0 0 2 2 0 1 3 4 0 1
09:00 3 0 2 1 5 1
09:15 1 2 0 1 1 3
09:30 2 0 0 1 2 1
09:45 2 8 0 2 3 5 1 4 5 13 1 6
10:00 2 0 3 0 5 0
10:15 3 0 1 0 4 0
10:30 2 0 2 0 4 0
10:45 1 8 2 2 0 6 2 2 1 14 4 4

11:00 0 0 3 2 3 2

11:15 2 0 0 0 2 0
11:30 1 0 4 0 5 0

11:45 3 6 0 0 3 10 0 2 6 16 0 2
Total 69  42  35  79  104  121    

Percent 66.3%  34.7%  33.7%  65.3%        
 

Day Total  111   114   225    
 
 

Peak 06:15 - 00:45 - 11:00 - 03:00 - 06:15 - 01:15 - - -
Vol. 32 - 15 - 10 - 19 - 41 - 25 - - -

P.H.F. 0.571  0.417  0.625  0.528  0.683  0.568    
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Rickeys Road
west of Freezer Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

 
 

 
 
 

154575 A Volume
Site Code: 1436763915002

Date Start: 29-Jul-15

 

Start  WB    EB    
Combin

ed
  

30-Jul-
15

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Thu  

12:00 0 1 0 0 0 1
12:15 0 1 0 3 0 4
12:30 0 0 0 0 0 0
12:45 0 0 0 2 0 0 0 3 0 0 0 5
01:00 0 0 0 2 0 2
01:15 0 1 0 0 0 1
01:30 0 1 0 1 0 2
01:45 0 0 2 4 0 0 2 5 0 0 4 9
02:00 0 1 0 4 0 5
02:15 0 1 0 0 0 1
02:30 0 1 0 1 0 2
02:45 0 0 2 5 0 0 2 7 0 0 4 12

03:00 0 0 0 8 0 8
03:15 0 0 0 1 0 1
03:30 0 0 0 1 0 1
03:45 1 1 0 0 0 0 0 10 1 1 0 10
04:00 0 0 0 0 0 0
04:15 0 0 0 3 0 3
04:30 1 0 0 2 1 2
04:45 0 1 0 0 0 0 1 6 0 1 1 6

05:00 0 1 0 0 0 1

05:15 2 2 0 1 2 3

05:30 3 3 2 1 5 4
05:45 1 6 1 7 0 2 0 2 1 8 1 9

06:00 2 0 0 1 2 1

06:15 3 1 0 3 3 4

06:30 8 1 1 4 9 5
06:45 11 24 1 3 0 1 1 9 11 25 2 12

07:00 1 0 2 2 3 2
07:15 2 0 0 2 2 2
07:30 1 0 0 0 1 0
07:45 1 5 0 0 1 3 0 4 2 8 0 4
08:00 1 0 3 0 4 0
08:15 3 0 1 0 4 0
08:30 1 0 2 0 3 0
08:45 5 10 0 0 1 7 0 0 6 17 0 0
09:00 3 0 3 0 6 0
09:15 4 1 3 2 7 3
09:30 0 1 2 1 2 2
09:45 0 7 0 2 0 8 0 3 0 15 0 5
10:00 0 0 3 0 3 0
10:15 2 0 1 0 3 0
10:30 0 1 2 0 2 1
10:45 1 3 0 1 2 8 3 3 3 11 3 4

11:00 1 0 0 1 1 1

11:15 2 0 0 0 2 0
11:30 1 0 3 0 4 0

11:45 2 6 0 0 7 10 0 1 9 16 0 1
Total 63  24  39  53  102  77    

Percent 61.8%  31.2%  38.2%  68.8%        
 

Day Total  87   92   179    
 
 

Peak 06:00 - 05:00 - 11:00 - 02:30 - 06:15 - 02:15 - - -
Vol. 24 - 7 - 10 - 12 - 26 - 15 - - -

P.H.F. 0.545  0.583  0.357  0.375  0.591  0.469    

PRECISION
D A T A
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File Name : 154575 A
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

06:00 AM 7 0 0 3 9 0 5 6 0 30
06:15 AM 11 0 0 10 23 0 7 13 0 64
06:30 AM 3 3 0 14 16 0 7 12 0 55
06:45 AM 11 7 0 13 15 0 9 16 0 71

Total 32 10 0 40 63 0 28 47 0 220

07:00 AM 8 6 0 7 29 0 18 8 0 76
07:15 AM 5 11 0 15 29 0 17 12 0 89
07:30 AM 13 4 0 6 34 0 13 7 0 77
07:45 AM 10 6 0 12 39 0 16 14 0 97

Total 36 27 0 40 131 0 64 41 0 339

08:00 AM 6 14 0 12 33 0 21 7 0 93
08:15 AM 6 7 0 6 48 0 30 6 0 103
08:30 AM 12 11 0 8 44 0 30 16 0 121
08:45 AM 17 9 0 8 49 0 29 18 0 130

Total 41 41 0 34 174 0 110 47 0 447

Grand Total 109 78 0 114 368 0 202 135 0 1006
Apprch % 58.3 41.7 0 23.7 76.3 0 59.9 40.1 0  

Total % 10.8 7.8 0 11.3 36.6 0 20.1 13.4 0
Cars 106 78 0 113 359 0 197 131 0 984

% Cars 97.2 100 0 99.1 97.6 0 97.5 97 0 97.8
Heavy Vehicles 3 0 0 1 9 0 5 4 0 22

% Heavy Vehicles 2.8 0 0 0.9 2.4 0 2.5 3 0 2.2

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 8 6 0 14 7 29 0 36 18 8 0 26 76
07:15 AM 5 11 0 16 15 29 0 44 17 12 0 29 89
07:30 AM 13 4 0 17 6 34 0 40 13 7 0 20 77
07:45 AM 10 6 0 16 12 39 0 51 16 14 0 30 97

Total Volume 36 27 0 63 40 131 0 171 64 41 0 105 339
% App. Total 57.1 42.9 0  23.4 76.6 0  61 39 0   

PHF .692 .614 .000 .926 .667 .840 .000 .838 .889 .732 .000 .875 .874
Cars 36 27 0 63 40 126 0 166 62 41 0 103 332

% Cars 100 100 0 100 100 96.2 0 97.1 96.9 100 0 98.1 97.9
Heavy Vehicles 0 0 0 0 0 5 0 5 2 0 0 2 7

% Heavy Vehicles 0 0 0 0 0 3.8 0 2.9 3.1 0 0 1.9 2.1
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File Name : 154575 A
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

06:00 AM 6 0 0 3 9 0 5 6 0 29
06:15 AM 10 0 0 10 23 0 7 13 0 63
06:30 AM 3 3 0 14 16 0 6 12 0 54
06:45 AM 11 7 0 12 15 0 9 14 0 68

Total 30 10 0 39 63 0 27 45 0 214

07:00 AM 8 6 0 7 28 0 18 8 0 75
07:15 AM 5 11 0 15 29 0 16 12 0 88
07:30 AM 13 4 0 6 33 0 13 7 0 76
07:45 AM 10 6 0 12 36 0 15 14 0 93

Total 36 27 0 40 126 0 62 41 0 332

08:00 AM 6 14 0 12 31 0 19 7 0 89
08:15 AM 6 7 0 6 48 0 30 6 0 103
08:30 AM 12 11 0 8 44 0 30 15 0 120
08:45 AM 16 9 0 8 47 0 29 17 0 126

Total 40 41 0 34 170 0 108 45 0 438

Grand Total 106 78 0 113 359 0 197 131 0 984
Apprch % 57.6 42.4 0 23.9 76.1 0 60.1 39.9 0  

Total % 10.8 7.9 0 11.5 36.5 0 20 13.3 0

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 8 6 0 14 7 28 0 35 18 8 0 26 75
07:15 AM 5 11 0 16 15 29 0 44 16 12 0 28 88
07:30 AM 13 4 0 17 6 33 0 39 13 7 0 20 76
07:45 AM 10 6 0 16 12 36 0 48 15 14 0 29 93

Total Volume 36 27 0 63 40 126 0 166 62 41 0 103 332
% App. Total 57.1 42.9 0  24.1 75.9 0  60.2 39.8 0   

PHF .692 .614 .000 .926 .667 .875 .000 .865 .861 .732 .000 .888 .892

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 154575 A
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

06:00 AM 1 0 0 0 0 0 0 0 0 1
06:15 AM 1 0 0 0 0 0 0 0 0 1
06:30 AM 0 0 0 0 0 0 1 0 0 1
06:45 AM 0 0 0 1 0 0 0 2 0 3

Total 2 0 0 1 0 0 1 2 0 6

07:00 AM 0 0 0 0 1 0 0 0 0 1
07:15 AM 0 0 0 0 0 0 1 0 0 1
07:30 AM 0 0 0 0 1 0 0 0 0 1
07:45 AM 0 0 0 0 3 0 1 0 0 4

Total 0 0 0 0 5 0 2 0 0 7

08:00 AM 0 0 0 0 2 0 2 0 0 4
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 1 0 1
08:45 AM 1 0 0 0 2 0 0 1 0 4

Total 1 0 0 0 4 0 2 2 0 9

Grand Total 3 0 0 1 9 0 5 4 0 22
Apprch % 100 0 0 10 90 0 55.6 44.4 0  

Total % 13.6 0 0 4.5 40.9 0 22.7 18.2 0

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 1 0 1 0 0 0 0 1
07:15 AM 0 0 0 0 0 0 0 0 1 0 0 1 1
07:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 1
07:45 AM 0 0 0 0 0 3 0 3 1 0 0 1 4

Total Volume 0 0 0 0 0 5 0 5 2 0 0 2 7
% App. Total 0 0 0  0 100 0  100 0 0   

PHF .000 .000 .000 .000 .000 .417 .000 .417 .500 .000 .000 .500 .438

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 A
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left Peds EB Peds WB Right Thru Peds SB Peds NB Thru Left Peds NB Peds SB Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 AM 0 1 0 0 0 0 0 0 0 0 0 0 1
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 0 0 0 0 0 0 0 0 0 1

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 3 0 0 3
07:30 AM 0 0 2 0 0 0 0 0 0 0 0 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 2 0 0 0 0 0 0 3 0 0 5

08:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 1
08:15 AM 0 0 0 2 0 0 0 0 0 0 0 0 2
08:30 AM 2 0 0 0 1 0 0 0 0 0 0 0 3
08:45 AM 0 0 0 0 0 0 0 0 0 0 1 0 1

Total 2 0 0 2 2 0 0 0 0 0 1 0 7

Grand Total 2 1 2 2 2 0 0 0 0 3 1 0 13
Apprch % 28.6 14.3 28.6 28.6 100 0 0 0 0 75 25 0  

Total % 15.4 7.7 15.4 15.4 15.4 0 0 0 0 23.1 7.7 0

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left Peds EB Peds WB App. Total Right Thru Peds SB Peds NB App. Total Thru Left Peds NB Peds SB App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:45 AM
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 3
07:30 AM 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2

Total Volume 0 0 2 0 2 0 0 0 0 0 0 3 0 0 3 5
% App. Total 0 0 100 0  0 0 0 0  0 100 0 0   

PHF .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .417

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 A
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 8 6 0 14 7 29 0 36 18 8 0 26 76
07:15 AM 5 11 0 16 15 29 0 44 17 12 0 29 89
07:30 AM 13 4 0 17 6 34 0 40 13 7 0 20 77
07:45 AM 10 6 0 16 12 39 0 51 16 14 0 30 97

Total Volume 36 27 0 63 40 131 0 171 64 41 0 105 339
% App. Total 57.1 42.9 0  23.4 76.6 0  61 39 0   

PHF .692 .614 .000 .926 .667 .840 .000 .838 .889 .732 .000 .875 .874
Cars 36 27 0 63 40 126 0 166 62 41 0 103 332

% Cars 100 100 0 100 100 96.2 0 97.1 96.9 100 0 98.1 97.9
Heavy Vehicles 0 0 0 0 0 5 0 5 2 0 0 2 7

% Heavy Vehicles 0 0 0 0 0 3.8 0 2.9 3.1 0 0 1.9 2.1
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Peak Hour Begins at 07:00 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
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Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 AA
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

03:00 PM 28 7 0 7 63 0 41 17 0 163
03:15 PM 20 14 0 7 72 0 35 18 0 166
03:30 PM 28 9 0 11 47 0 35 14 0 144
03:45 PM 22 9 0 6 73 0 42 12 0 164

Total 98 39 0 31 255 0 153 61 0 637

04:00 PM 16 16 0 14 55 0 34 13 0 148
04:15 PM 19 15 0 7 64 0 35 16 0 156
04:30 PM 18 13 0 14 70 0 39 20 0 174
04:45 PM 26 12 0 13 70 0 44 17 0 182

Total 79 56 0 48 259 0 152 66 0 660

05:00 PM 24 8 0 9 58 0 38 16 0 153
05:15 PM 25 6 0 11 63 0 41 16 0 162
05:30 PM 21 18 0 8 59 0 64 29 0 199
05:45 PM 17 14 0 16 50 0 49 26 0 172

Total 87 46 0 44 230 0 192 87 0 686

Grand Total 264 141 0 123 744 0 497 214 0 1983
Apprch % 65.2 34.8 0 14.2 85.8 0 69.9 30.1 0  

Total % 13.3 7.1 0 6.2 37.5 0 25.1 10.8 0
Cars 261 139 0 120 733 0 490 213 0 1956

% Cars 98.9 98.6 0 97.6 98.5 0 98.6 99.5 0 98.6
Heavy Vehicles 3 2 0 3 11 0 7 1 0 27

% Heavy Vehicles 1.1 1.4 0 2.4 1.5 0 1.4 0.5 0 1.4

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 16 16 0 32 14 55 0 69 34 13 0 47 148
04:15 PM 19 15 0 34 7 64 0 71 35 16 0 51 156
04:30 PM 18 13 0 31 14 70 0 84 39 20 0 59 174
04:45 PM 26 12 0 38 13 70 0 83 44 17 0 61 182

Total Volume 79 56 0 135 48 259 0 307 152 66 0 218 660
% App. Total 58.5 41.5 0  15.6 84.4 0  69.7 30.3 0   

PHF .760 .875 .000 .888 .857 .925 .000 .914 .864 .825 .000 .893 .907
Cars 79 54 0 133 46 255 0 301 150 66 0 216 650

% Cars 100 96.4 0 98.5 95.8 98.5 0 98.0 98.7 100 0 99.1 98.5
Heavy Vehicles 0 2 0 2 2 4 0 6 2 0 0 2 10

% Heavy Vehicles 0 3.6 0 1.5 4.2 1.5 0 2.0 1.3 0 0 0.9 1.5

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 AA
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

03:00 PM 28 7 0 7 60 0 39 17 0 158
03:15 PM 19 14 0 7 72 0 35 18 0 165
03:30 PM 27 9 0 11 47 0 35 13 0 142
03:45 PM 21 9 0 5 71 0 41 12 0 159

Total 95 39 0 30 250 0 150 60 0 624

04:00 PM 16 14 0 14 54 0 33 13 0 144
04:15 PM 19 15 0 7 63 0 35 16 0 155
04:30 PM 18 13 0 12 70 0 39 20 0 172
04:45 PM 26 12 0 13 68 0 43 17 0 179

Total 79 54 0 46 255 0 150 66 0 650

05:00 PM 24 8 0 9 57 0 38 16 0 152
05:15 PM 25 6 0 11 63 0 39 16 0 160
05:30 PM 21 18 0 8 59 0 64 29 0 199
05:45 PM 17 14 0 16 49 0 49 26 0 171

Total 87 46 0 44 228 0 190 87 0 682

Grand Total 261 139 0 120 733 0 490 213 0 1956
Apprch % 65.2 34.8 0 14.1 85.9 0 69.7 30.3 0  

Total % 13.3 7.1 0 6.1 37.5 0 25.1 10.9 0

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 16 14 0 30 14 54 0 68 33 13 0 46 144
04:15 PM 19 15 0 34 7 63 0 70 35 16 0 51 155
04:30 PM 18 13 0 31 12 70 0 82 39 20 0 59 172
04:45 PM 26 12 0 38 13 68 0 81 43 17 0 60 179

Total Volume 79 54 0 133 46 255 0 301 150 66 0 216 650
% App. Total 59.4 40.6 0  15.3 84.7 0  69.4 30.6 0   

PHF .760 .900 .000 .875 .821 .911 .000 .918 .872 .825 .000 .900 .908

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 AA
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn Right Thru U-Turn Thru Left U-Turn Int. Total

03:00 PM 0 0 0 0 3 0 2 0 0 5
03:15 PM 1 0 0 0 0 0 0 0 0 1
03:30 PM 1 0 0 0 0 0 0 1 0 2
03:45 PM 1 0 0 1 2 0 1 0 0 5

Total 3 0 0 1 5 0 3 1 0 13

04:00 PM 0 2 0 0 1 0 1 0 0 4
04:15 PM 0 0 0 0 1 0 0 0 0 1
04:30 PM 0 0 0 2 0 0 0 0 0 2
04:45 PM 0 0 0 0 2 0 1 0 0 3

Total 0 2 0 2 4 0 2 0 0 10

05:00 PM 0 0 0 0 1 0 0 0 0 1
05:15 PM 0 0 0 0 0 0 2 0 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 1 0 0 0 0 1

Total 0 0 0 0 2 0 2 0 0 4

Grand Total 3 2 0 3 11 0 7 1 0 27
Apprch % 60 40 0 21.4 78.6 0 87.5 12.5 0  

Total % 11.1 7.4 0 11.1 40.7 0 25.9 3.7 0

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 0 0 0 0 0 3 0 3 2 0 0 2 5
03:15 PM 1 0 0 1 0 0 0 0 0 0 0 0 1
03:30 PM 1 0 0 1 0 0 0 0 0 1 0 1 2
03:45 PM 1 0 0 1 1 2 0 3 1 0 0 1 5

Total Volume 3 0 0 3 1 5 0 6 3 1 0 4 13
% App. Total 100 0 0  16.7 83.3 0  75 25 0   

PHF .750 .000 .000 .750 .250 .417 .000 .500 .375 .250 .000 .500 .650

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 AA
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left Peds EB Peds WB Right Thru Peds SB Peds NB Thru Left Peds NB Peds SB Int. Total

03:00 PM 0 0 0 0 1 2 0 0 0 0 0 0 3
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 0 0 0 0 0 0 4 0 1 5
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 1 2 0 0 0 4 0 1 8

04:00 PM 0 0 0 0 0 0 0 0 0 2 0 0 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 1
04:45 PM 0 0 1 0 1 0 0 0 0 0 0 0 2

Total 0 0 1 0 1 1 0 0 0 2 0 0 5

05:00 PM 1 1 0 0 1 1 0 0 0 0 0 0 4
05:15 PM 0 2 0 0 0 0 0 0 0 1 0 0 3
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 1 0 0 0 1 0 0 0 0 0 0 2

Total 1 4 0 0 1 2 0 0 0 1 0 0 9

Grand Total 1 4 1 0 3 5 0 0 0 7 0 1 22
Apprch % 16.7 66.7 16.7 0 37.5 62.5 0 0 0 87.5 0 12.5  

Total % 4.5 18.2 4.5 0 13.6 22.7 0 0 0 31.8 0 4.5

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left Peds EB Peds WB App. Total Right Thru Peds SB Peds NB App. Total Thru Left Peds NB Peds SB App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 0 0 0 0 0 1 2 0 0 3 0 0 0 0 0 3
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 4 0 1 5 5
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 1 2 0 0 3 0 4 0 1 5 8
% App. Total 0 0 0 0  33.3 66.7 0 0  0 80 0 20   

PHF .000 .000 .000 .000 .000 .250 .250 .000 .000 .250 .000 .250 .000 .250 .250 .400

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 AA
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N: Freezer Road
E/W: Tupper Road
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Freezer Road

From North

Tupper Road

From East

Tupper Road

From West
Start Time Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 16 16 0 32 14 55 0 69 34 13 0 47 148
04:15 PM 19 15 0 34 7 64 0 71 35 16 0 51 156
04:30 PM 18 13 0 31 14 70 0 84 39 20 0 59 174
04:45 PM 26 12 0 38 13 70 0 83 44 17 0 61 182

Total Volume 79 56 0 135 48 259 0 307 152 66 0 218 660
% App. Total 58.5 41.5 0  15.6 84.4 0  69.7 30.3 0   

PHF .760 .875 .000 .888 .857 .925 .000 .914 .864 .825 .000 .893 .907
Cars 79 54 0 133 46 255 0 301 150 66 0 216 650

% Cars 100 96.4 0 98.5 95.8 98.5 0 98.0 98.7 100 0 99.1 98.5
Heavy Vehicles 0 2 0 2 2 4 0 6 2 0 0 2 10

% Heavy Vehicles 0 3.6 0 1.5 4.2 1.5 0 2.0 1.3 0 0 0.9 1.5
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Peak Hour Begins at 04:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
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File Name : 154575 B
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 1 1 11 0 7 13 2 0 5 7 6 0 1 4 0 0 58
06:15 AM 0 1 7 0 16 24 2 0 6 14 6 0 4 10 0 0 90
06:30 AM 1 9 7 0 13 32 2 0 2 12 5 0 4 11 0 0 98
06:45 AM 0 9 14 0 19 32 6 0 8 24 4 0 3 24 0 0 143

Total 2 20 39 0 55 101 12 0 21 57 21 0 12 49 0 0 389

07:00 AM 0 12 18 0 32 43 4 0 10 13 13 0 2 18 0 0 165
07:15 AM 0 12 18 0 24 48 4 0 6 17 10 0 2 29 0 0 170
07:30 AM 2 15 14 0 25 49 6 0 5 18 14 0 7 38 0 0 193
07:45 AM 0 13 23 0 29 41 9 0 13 18 24 0 9 29 0 0 208

Total 2 52 73 0 110 181 23 0 34 66 61 0 20 114 0 0 736

08:00 AM 0 19 19 0 27 57 10 0 7 30 16 0 11 39 1 0 236
08:15 AM 1 18 21 0 35 55 7 0 11 21 23 0 9 46 0 0 247
08:30 AM 0 26 33 0 47 44 9 0 11 30 26 0 10 42 1 0 279
08:45 AM 1 25 30 0 40 59 5 0 13 32 25 0 17 44 3 0 294

Total 2 88 103 0 149 215 31 0 42 113 90 0 47 171 5 0 1056

Grand Total 6 160 215 0 314 497 66 0 97 236 172 0 79 334 5 0 2181
Apprch % 1.6 42 56.4 0 35.8 56.7 7.5 0 19.2 46.7 34.1 0 18.9 79.9 1.2 0  

Total % 0.3 7.3 9.9 0 14.4 22.8 3 0 4.4 10.8 7.9 0 3.6 15.3 0.2 0
Cars 6 156 210 0 309 485 64 0 94 225 166 0 76 309 5 0 2105

% Cars 100 97.5 97.7 0 98.4 97.6 97 0 96.9 95.3 96.5 0 96.2 92.5 100 0 96.5
Heavy Vehicles 0 4 5 0 5 12 2 0 3 11 6 0 3 25 0 0 76

% Heavy Vehicles 0 2.5 2.3 0 1.6 2.4 3 0 3.1 4.7 3.5 0 3.8 7.5 0 0 3.5

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 12 18 0 30 32 43 4 0 79 10 13 13 0 36 2 18 0 0 20 165
07:15 AM 0 12 18 0 30 24 48 4 0 76 6 17 10 0 33 2 29 0 0 31 170
07:30 AM 2 15 14 0 31 25 49 6 0 80 5 18 14 0 37 7 38 0 0 45 193
07:45 AM 0 13 23 0 36 29 41 9 0 79 13 18 24 0 55 9 29 0 0 38 208

Total Volume 2 52 73 0 127 110 181 23 0 314 34 66 61 0 161 20 114 0 0 134 736

% App. Total 1.6 40.9 57.5 0  35 57.6 7.3 0  21.1 41 37.9 0  14.9 85.1 0 0   
PHF .250 .867 .793 .000 .882 .859 .923 .639 .000 .981 .654 .917 .635 .000 .732 .556 .750 .000 .000 .744 .885
Cars 2 50 72 0 124 109 176 23 0 308 34 60 59 0 153 18 104 0 0 122 707

% Cars 100 96.2 98.6 0 97.6 99.1 97.2 100 0 98.1 100 90.9 96.7 0 95.0 90.0 91.2 0 0 91.0 96.1

Heavy Vehicles 0 2 1 0 3 1 5 0 0 6 0 6 2 0 8 2 10 0 0 12 29

% Heavy Vehicles 0 3.8 1.4 0 2.4 0.9 2.8 0 0 1.9 0 9.1 3.3 0 5.0 10.0 8.8 0 0 9.0 3.9

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 B
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 1 1 10 0 7 13 2 0 5 6 6 0 1 3 0 0 55
06:15 AM 0 1 7 0 16 24 2 0 6 13 5 0 4 10 0 0 88
06:30 AM 1 9 6 0 13 32 1 0 2 12 5 0 4 10 0 0 95
06:45 AM 0 9 14 0 18 32 5 0 7 24 4 0 3 20 0 0 136

Total 2 20 37 0 54 101 10 0 20 55 20 0 12 43 0 0 374

07:00 AM 0 12 18 0 32 42 4 0 10 12 12 0 1 18 0 0 161
07:15 AM 0 12 18 0 24 46 4 0 6 16 10 0 2 25 0 0 163
07:30 AM 2 14 13 0 25 47 6 0 5 17 13 0 7 34 0 0 183
07:45 AM 0 12 23 0 28 41 9 0 13 15 24 0 8 27 0 0 200

Total 2 50 72 0 109 176 23 0 34 60 59 0 18 104 0 0 707

08:00 AM 0 19 19 0 26 55 10 0 7 28 15 0 11 36 1 0 227
08:15 AM 1 17 19 0 35 52 7 0 11 20 22 0 9 45 0 0 238
08:30 AM 0 26 33 0 47 44 9 0 10 30 26 0 9 40 1 0 275
08:45 AM 1 24 30 0 38 57 5 0 12 32 24 0 17 41 3 0 284

Total 2 86 101 0 146 208 31 0 40 110 87 0 46 162 5 0 1024

Grand Total 6 156 210 0 309 485 64 0 94 225 166 0 76 309 5 0 2105
Apprch % 1.6 41.9 56.5 0 36 56.5 7.5 0 19.4 46.4 34.2 0 19.5 79.2 1.3 0  

Total % 0.3 7.4 10 0 14.7 23 3 0 4.5 10.7 7.9 0 3.6 14.7 0.2 0

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 12 18 0 30 32 42 4 0 78 10 12 12 0 34 1 18 0 0 19 161
07:15 AM 0 12 18 0 30 24 46 4 0 74 6 16 10 0 32 2 25 0 0 27 163
07:30 AM 2 14 13 0 29 25 47 6 0 78 5 17 13 0 35 7 34 0 0 41 183
07:45 AM 0 12 23 0 35 28 41 9 0 78 13 15 24 0 52 8 27 0 0 35 200

Total Volume 2 50 72 0 124 109 176 23 0 308 34 60 59 0 153 18 104 0 0 122 707

% App. Total 1.6 40.3 58.1 0  35.4 57.1 7.5 0  22.2 39.2 38.6 0  14.8 85.2 0 0   
PHF .250 .893 .783 .000 .886 .852 .936 .639 .000 .987 .654 .882 .615 .000 .736 .563 .765 .000 .000 .744 .884

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 B
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 3
06:15 AM 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2
06:30 AM 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 3
06:45 AM 0 0 0 0 1 0 1 0 1 0 0 0 0 4 0 0 7

Total 0 0 2 0 1 0 2 0 1 2 1 0 0 6 0 0 15

07:00 AM 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 4
07:15 AM 0 0 0 0 0 2 0 0 0 1 0 0 0 4 0 0 7
07:30 AM 0 1 1 0 0 2 0 0 0 1 1 0 0 4 0 0 10
07:45 AM 0 1 0 0 1 0 0 0 0 3 0 0 1 2 0 0 8

Total 0 2 1 0 1 5 0 0 0 6 2 0 2 10 0 0 29

08:00 AM 0 0 0 0 1 2 0 0 0 2 1 0 0 3 0 0 9
08:15 AM 0 1 2 0 0 3 0 0 0 1 1 0 0 1 0 0 9
08:30 AM 0 0 0 0 0 0 0 0 1 0 0 0 1 2 0 0 4
08:45 AM 0 1 0 0 2 2 0 0 1 0 1 0 0 3 0 0 10

Total 0 2 2 0 3 7 0 0 2 3 3 0 1 9 0 0 32

Grand Total 0 4 5 0 5 12 2 0 3 11 6 0 3 25 0 0 76
Apprch % 0 44.4 55.6 0 26.3 63.2 10.5 0 15 55 30 0 10.7 89.3 0 0  

Total % 0 5.3 6.6 0 6.6 15.8 2.6 0 3.9 14.5 7.9 0 3.9 32.9 0 0

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 1 0 0 1 0 1 1 0 2 1 0 0 0 1 4
07:15 AM 0 0 0 0 0 0 2 0 0 2 0 1 0 0 1 0 4 0 0 4 7
07:30 AM 0 1 1 0 2 0 2 0 0 2 0 1 1 0 2 0 4 0 0 4 10
07:45 AM 0 1 0 0 1 1 0 0 0 1 0 3 0 0 3 1 2 0 0 3 8

Total Volume 0 2 1 0 3 1 5 0 0 6 0 6 2 0 8 2 10 0 0 12 29

% App. Total 0 66.7 33.3 0  16.7 83.3 0 0  0 75 25 0  16.7 83.3 0 0   
PHF .000 .500 .250 .000 .375 .250 .625 .000 .000 .750 .000 .500 .500 .000 .667 .500 .625 .000 .000 .750 .725

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 B
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3
06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 4

07:00 AM 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2
07:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
07:30 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 0 0 1 0 0 1 2 0 0 0 0 0 0 1 0 0 0 6

08:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
08:15 AM 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
08:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
08:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 0 0 2 0 0 1 2 0 0 0 0 0 0 0 0 0 0 5

Grand Total 0 1 1 0 0 3 0 0 2 4 0 0 0 0 3 0 1 0 0 0 15

Apprch % 0 50 50 0 0 33.3 0 0 22.2 44.4 0 0 0 0 100 0 100 0 0 0  

Total % 0 6.7 6.7 0 0 20 0 0 13.3 26.7 0 0 0 0 20 0 6.7 0 0 0

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:45 AM
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 1 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
07:15 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2
07:30 AM 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 2

Total Volume 0 1 0 0 0 1 1 0 0 1 2 4 0 0 0 0 0 0 0 1 0 0 0 1 6

% App. Total 0 100 0 0 0  25 0 0 25 50  0 0 0 0 0  0 100 0 0 0   
PHF .000 .250 .000 .000 .000 .250 .250 .000 .000 .250 .250 .500 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .000 .250 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 B
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 12 18 0 30 32 43 4 0 79 10 13 13 0 36 2 18 0 0 20 165
07:15 AM 0 12 18 0 30 24 48 4 0 76 6 17 10 0 33 2 29 0 0 31 170
07:30 AM 2 15 14 0 31 25 49 6 0 80 5 18 14 0 37 7 38 0 0 45 193
07:45 AM 0 13 23 0 36 29 41 9 0 79 13 18 24 0 55 9 29 0 0 38 208

Total Volume 2 52 73 0 127 110 181 23 0 314 34 66 61 0 161 20 114 0 0 134 736

% App. Total 1.6 40.9 57.5 0  35 57.6 7.3 0  21.1 41 37.9 0  14.9 85.1 0 0   
PHF .250 .867 .793 .000 .882 .859 .923 .639 .000 .981 .654 .917 .635 .000 .732 .556 .750 .000 .000 .744 .885
Cars 2 50 72 0 124 109 176 23 0 308 34 60 59 0 153 18 104 0 0 122 707

% Cars 100 96.2 98.6 0 97.6 99.1 97.2 100 0 98.1 100 90.9 96.7 0 95.0 90.0 91.2 0 0 91.0 96.1

Heavy Vehicles 0 2 1 0 3 1 5 0 0 6 0 6 2 0 8 2 10 0 0 12 29

% Heavy Vehicles 0 3.8 1.4 0 2.4 0.9 2.8 0 0 1.9 0 9.1 3.3 0 5.0 10.0 8.8 0 0 9.0 3.9
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 BB
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 5 36 46 0 51 65 6 0 12 27 32 0 20 62 2 0 364
03:15 PM 8 26 56 0 38 64 8 0 15 38 29 0 24 53 0 0 359
03:30 PM 2 35 42 0 42 64 8 0 12 36 22 0 29 49 1 0 342
03:45 PM 3 23 39 0 57 61 8 0 12 28 36 0 25 58 1 0 351

Total 18 120 183 0 188 254 30 0 51 129 119 0 98 222 4 0 1416

04:00 PM 3 34 39 1 50 62 10 0 8 32 16 0 22 83 1 0 361
04:15 PM 3 29 42 0 57 63 10 0 13 36 24 0 22 75 1 0 375
04:30 PM 4 41 50 0 56 64 6 0 10 51 24 0 25 59 3 0 393
04:45 PM 5 35 39 0 55 67 8 0 9 42 20 0 31 57 2 0 370

Total 15 139 170 1 218 256 34 0 40 161 84 0 100 274 7 0 1499

05:00 PM 2 26 43 0 41 57 6 0 6 45 28 0 31 57 0 0 342
05:15 PM 2 17 36 0 63 68 8 0 11 43 24 0 25 73 0 0 370
05:30 PM 4 26 58 0 51 56 2 0 5 46 25 0 18 44 2 0 337
05:45 PM 1 30 38 0 50 54 6 0 8 36 14 0 13 68 4 0 322

Total 9 99 175 0 205 235 22 0 30 170 91 0 87 242 6 0 1371

Grand Total 42 358 528 1 611 745 86 0 121 460 294 0 285 738 17 0 4286
Apprch % 4.5 38.5 56.8 0.1 42.4 51.7 6 0 13.8 52.6 33.6 0 27.4 71 1.6 0  

Total % 1 8.4 12.3 0 14.3 17.4 2 0 2.8 10.7 6.9 0 6.6 17.2 0.4 0
Cars 42 355 524 1 602 727 84 0 121 456 288 0 282 730 17 0 4229

% Cars 100 99.2 99.2 100 98.5 97.6 97.7 0 100 99.1 98 0 98.9 98.9 100 0 98.7
Heavy Vehicles 0 3 4 0 9 18 2 0 0 4 6 0 3 8 0 0 57

% Heavy Vehicles 0 0.8 0.8 0 1.5 2.4 2.3 0 0 0.9 2 0 1.1 1.1 0 0 1.3

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 3 34 39 1 77 50 62 10 0 122 8 32 16 0 56 22 83 1 0 106 361
04:15 PM 3 29 42 0 74 57 63 10 0 130 13 36 24 0 73 22 75 1 0 98 375
04:30 PM 4 41 50 0 95 56 64 6 0 126 10 51 24 0 85 25 59 3 0 87 393
04:45 PM 5 35 39 0 79 55 67 8 0 130 9 42 20 0 71 31 57 2 0 90 370

Total Volume 15 139 170 1 325 218 256 34 0 508 40 161 84 0 285 100 274 7 0 381 1499

% App. Total 4.6 42.8 52.3 0.3  42.9 50.4 6.7 0  14 56.5 29.5 0  26.2 71.9 1.8 0   
PHF .750 .848 .850 .250 .855 .956 .955 .850 .000 .977 .769 .789 .875 .000 .838 .806 .825 .583 .000 .899 .954
Cars 15 139 168 1 323 213 251 34 0 498 40 161 81 0 282 98 271 7 0 376 1479

% Cars 100 100 98.8 100 99.4 97.7 98.0 100 0 98.0 100 100 96.4 0 98.9 98.0 98.9 100 0 98.7 98.7

Heavy Vehicles 0 0 2 0 2 5 5 0 0 10 0 0 3 0 3 2 3 0 0 5 20

% Heavy Vehicles 0 0 1.2 0 0.6 2.3 2.0 0 0 2.0 0 0 3.6 0 1.1 2.0 1.1 0 0 1.3 1.3

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 BB
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 5 35 45 0 50 62 6 0 12 27 31 0 20 61 2 0 356
03:15 PM 8 24 56 0 38 61 8 0 15 36 29 0 24 53 0 0 352
03:30 PM 2 35 42 0 41 62 8 0 12 36 21 0 29 49 1 0 338
03:45 PM 3 23 39 0 56 59 7 0 12 27 36 0 25 57 1 0 345

Total 18 117 182 0 185 244 29 0 51 126 117 0 98 220 4 0 1391

04:00 PM 3 34 38 1 49 61 10 0 8 32 15 0 21 81 1 0 354
04:15 PM 3 29 42 0 55 61 10 0 13 36 23 0 21 74 1 0 368
04:30 PM 4 41 50 0 55 63 6 0 10 51 23 0 25 59 3 0 390
04:45 PM 5 35 38 0 54 66 8 0 9 42 20 0 31 57 2 0 367

Total 15 139 168 1 213 251 34 0 40 161 81 0 98 271 7 0 1479

05:00 PM 2 26 43 0 41 56 6 0 6 44 27 0 31 56 0 0 338
05:15 PM 2 17 35 0 63 68 7 0 11 43 24 0 24 73 0 0 367
05:30 PM 4 26 58 0 51 56 2 0 5 46 25 0 18 44 2 0 337
05:45 PM 1 30 38 0 49 52 6 0 8 36 14 0 13 66 4 0 317

Total 9 99 174 0 204 232 21 0 30 169 90 0 86 239 6 0 1359

Grand Total 42 355 524 1 602 727 84 0 121 456 288 0 282 730 17 0 4229
Apprch % 4.6 38.5 56.8 0.1 42.6 51.5 5.9 0 14 52.7 33.3 0 27.4 70.9 1.7 0  

Total % 1 8.4 12.4 0 14.2 17.2 2 0 2.9 10.8 6.8 0 6.7 17.3 0.4 0

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 3 34 38 1 76 49 61 10 0 120 8 32 15 0 55 21 81 1 0 103 354
04:15 PM 3 29 42 0 74 55 61 10 0 126 13 36 23 0 72 21 74 1 0 96 368
04:30 PM 4 41 50 0 95 55 63 6 0 124 10 51 23 0 84 25 59 3 0 87 390
04:45 PM 5 35 38 0 78 54 66 8 0 128 9 42 20 0 71 31 57 2 0 90 367

Total Volume 15 139 168 1 323 213 251 34 0 498 40 161 81 0 282 98 271 7 0 376 1479

% App. Total 4.6 43 52 0.3  42.8 50.4 6.8 0  14.2 57.1 28.7 0  26.1 72.1 1.9 0   
PHF .750 .848 .840 .250 .850 .968 .951 .850 .000 .973 .769 .789 .880 .000 .839 .790 .836 .583 .000 .913 .948

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 BB
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 0 1 1 0 1 3 0 0 0 0 1 0 0 1 0 0 8
03:15 PM 0 2 0 0 0 3 0 0 0 2 0 0 0 0 0 0 7
03:30 PM 0 0 0 0 1 2 0 0 0 0 1 0 0 0 0 0 4
03:45 PM 0 0 0 0 1 2 1 0 0 1 0 0 0 1 0 0 6

Total 0 3 1 0 3 10 1 0 0 3 2 0 0 2 0 0 25

04:00 PM 0 0 1 0 1 1 0 0 0 0 1 0 1 2 0 0 7
04:15 PM 0 0 0 0 2 2 0 0 0 0 1 0 1 1 0 0 7
04:30 PM 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 3
04:45 PM 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 3

Total 0 0 2 0 5 5 0 0 0 0 3 0 2 3 0 0 20

05:00 PM 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 4
05:15 PM 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 3
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 1 2 0 0 0 0 0 0 0 2 0 0 5

Total 0 0 1 0 1 3 1 0 0 1 1 0 1 3 0 0 12

Grand Total 0 3 4 0 9 18 2 0 0 4 6 0 3 8 0 0 57
Apprch % 0 42.9 57.1 0 31 62.1 6.9 0 0 40 60 0 27.3 72.7 0 0  

Total % 0 5.3 7 0 15.8 31.6 3.5 0 0 7 10.5 0 5.3 14 0 0

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 0 1 1 0 2 1 3 0 0 4 0 0 1 0 1 0 1 0 0 1 8
03:15 PM 0 2 0 0 2 0 3 0 0 3 0 2 0 0 2 0 0 0 0 0 7
03:30 PM 0 0 0 0 0 1 2 0 0 3 0 0 1 0 1 0 0 0 0 0 4
03:45 PM 0 0 0 0 0 1 2 1 0 4 0 1 0 0 1 0 1 0 0 1 6

Total Volume 0 3 1 0 4 3 10 1 0 14 0 3 2 0 5 0 2 0 0 2 25

% App. Total 0 75 25 0  21.4 71.4 7.1 0  0 60 40 0  0 100 0 0   
PHF .000 .375 .250 .000 .500 .750 .833 .250 .000 .875 .000 .375 .500 .000 .625 .000 .500 .000 .000 .500 .781

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 BB
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:30 PM 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 1 3
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 1 4

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2

Total 0 0 0 0 0 1 0 0 0 2 0 0 0 1 0 0 0 0 0 0 4

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:15 PM 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 3
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Total 0 3 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0 6

Grand Total 0 3 0 0 0 1 0 0 3 2 0 2 0 1 1 0 0 0 0 1 14

Apprch % 0 100 0 0 0 16.7 0 0 50 33.3 0 50 0 25 25 0 0 0 0 100  

Total % 0 21.4 0 0 0 7.1 0 0 21.4 14.3 0 14.3 0 7.1 7.1 0 0 0 0 7.1

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
03:30 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 1 1 3
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 1 1 4

% App. Total 0 0 0 0 0  0 0 0 100 0  0 0 0 0 0  0 0 0 0 100   
PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .375 .000 .375 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .333
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File Name : 154575 BB
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Tupper Road

From North

Old Kings Highway (Route 6A)

From East

Tupper Road

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 3 34 39 1 77 50 62 10 0 122 8 32 16 0 56 22 83 1 0 106 361
04:15 PM 3 29 42 0 74 57 63 10 0 130 13 36 24 0 73 22 75 1 0 98 375
04:30 PM 4 41 50 0 95 56 64 6 0 126 10 51 24 0 85 25 59 3 0 87 393
04:45 PM 5 35 39 0 79 55 67 8 0 130 9 42 20 0 71 31 57 2 0 90 370

Total Volume 15 139 170 1 325 218 256 34 0 508 40 161 84 0 285 100 274 7 0 381 1499

% App. Total 4.6 42.8 52.3 0.3  42.9 50.4 6.7 0  14 56.5 29.5 0  26.2 71.9 1.8 0   
PHF .750 .848 .850 .250 .855 .956 .955 .850 .000 .977 .769 .789 .875 .000 .838 .806 .825 .583 .000 .899 .954
Cars 15 139 168 1 323 213 251 34 0 498 40 161 81 0 282 98 271 7 0 376 1479

% Cars 100 100 98.8 100 99.4 97.7 98.0 100 0 98.0 100 100 96.4 0 98.9 98.0 98.9 100 0 98.7 98.7

Heavy Vehicles 0 0 2 0 2 5 5 0 0 10 0 0 3 0 3 2 3 0 0 5 20

% Heavy Vehicles 0 0 1.2 0 0.6 2.3 2.0 0 0 2.0 0 0 3.6 0 1.1 2.0 1.1 0 0 1.3 1.3
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Peak Hour Begins at 04:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 C
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 12 0 0 0 0 19 0 0 0 0 14 0 6 11 4 0 66
06:15 AM 21 0 0 0 0 32 1 0 1 0 19 0 7 10 16 0 107
06:30 AM 14 0 0 0 0 32 0 0 0 0 23 0 5 19 16 0 109
06:45 AM 15 1 0 0 0 40 1 0 1 1 19 0 13 33 22 0 146

Total 62 1 0 0 0 123 2 0 2 1 75 0 31 73 58 0 428

07:00 AM 22 1 0 0 0 54 1 0 0 0 18 0 12 22 19 0 149
07:15 AM 24 0 0 0 0 61 0 0 2 0 20 0 4 45 17 0 173
07:30 AM 27 1 1 0 0 54 1 0 0 1 29 0 7 49 10 0 180
07:45 AM 20 0 0 0 0 53 2 0 3 0 32 0 19 36 17 0 182

Total 93 2 1 0 0 222 4 0 5 1 99 0 42 152 63 0 684

08:00 AM 19 0 0 0 0 56 1 0 0 3 32 0 23 52 20 0 206
08:15 AM 28 1 0 0 0 66 0 0 2 1 24 0 8 58 33 0 221
08:30 AM 34 0 1 0 0 47 0 0 2 2 27 0 20 51 22 0 206
08:45 AM 26 1 1 0 0 56 1 0 1 0 44 0 17 60 25 0 232

Total 107 2 2 0 0 225 2 0 5 6 127 0 68 221 100 0 865

Grand Total 262 5 3 0 0 570 8 0 12 8 301 0 141 446 221 0 1977
Apprch % 97 1.9 1.1 0 0 98.6 1.4 0 3.7 2.5 93.8 0 17.5 55.2 27.4 0  

Total % 13.3 0.3 0.2 0 0 28.8 0.4 0 0.6 0.4 15.2 0 7.1 22.6 11.2 0
Cars 252 5 3 0 0 550 8 0 11 7 291 0 135 415 214 0 1891

% Cars 96.2 100 100 0 0 96.5 100 0 91.7 87.5 96.7 0 95.7 93 96.8 0 95.6
Heavy Vehicles 10 0 0 0 0 20 0 0 1 1 10 0 6 31 7 0 86

% Heavy Vehicles 3.8 0 0 0 0 3.5 0 0 8.3 12.5 3.3 0 4.3 7 3.2 0 4.4

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 22 1 0 0 23 0 54 1 0 55 0 0 18 0 18 12 22 19 0 53 149
07:15 AM 24 0 0 0 24 0 61 0 0 61 2 0 20 0 22 4 45 17 0 66 173
07:30 AM 27 1 1 0 29 0 54 1 0 55 0 1 29 0 30 7 49 10 0 66 180
07:45 AM 20 0 0 0 20 0 53 2 0 55 3 0 32 0 35 19 36 17 0 72 182

Total Volume 93 2 1 0 96 0 222 4 0 226 5 1 99 0 105 42 152 63 0 257 684

% App. Total 96.9 2.1 1 0  0 98.2 1.8 0  4.8 1 94.3 0  16.3 59.1 24.5 0   
PHF .861 .500 .250 .000 .828 .000 .910 .500 .000 .926 .417 .250 .773 .000 .750 .553 .776 .829 .000 .892 .940
Cars 88 2 1 0 91 0 215 4 0 219 4 1 97 0 102 40 139 62 0 241 653

% Cars 94.6 100 100 0 94.8 0 96.8 100 0 96.9 80.0 100 98.0 0 97.1 95.2 91.4 98.4 0 93.8 95.5

Heavy Vehicles 5 0 0 0 5 0 7 0 0 7 1 0 2 0 3 2 13 1 0 16 31

% Heavy Vehicles 5.4 0 0 0 5.2 0 3.2 0 0 3.1 20.0 0 2.0 0 2.9 4.8 8.6 1.6 0 6.2 4.5

PRECISION
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 C
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 11 0 0 0 0 19 0 0 0 0 13 0 4 10 4 0 61
06:15 AM 21 0 0 0 0 28 1 0 1 0 18 0 6 9 15 0 99
06:30 AM 14 0 0 0 0 32 0 0 0 0 23 0 5 19 16 0 109
06:45 AM 15 1 0 0 0 40 1 0 1 1 19 0 12 29 22 0 141

Total 61 1 0 0 0 119 2 0 2 1 73 0 27 67 57 0 410

07:00 AM 21 1 0 0 0 53 1 0 0 0 18 0 11 20 19 0 144
07:15 AM 24 0 0 0 0 58 0 0 2 0 18 0 4 42 16 0 164
07:30 AM 27 1 1 0 0 51 1 0 0 1 29 0 6 45 10 0 172
07:45 AM 16 0 0 0 0 53 2 0 2 0 32 0 19 32 17 0 173

Total 88 2 1 0 0 215 4 0 4 1 97 0 40 139 62 0 653

08:00 AM 18 0 0 0 0 53 1 0 0 2 31 0 23 49 18 0 195
08:15 AM 28 1 0 0 0 64 0 0 2 1 24 0 8 54 33 0 215
08:30 AM 32 0 1 0 0 46 0 0 2 2 24 0 20 48 22 0 197
08:45 AM 25 1 1 0 0 53 1 0 1 0 42 0 17 58 22 0 221

Total 103 2 2 0 0 216 2 0 5 5 121 0 68 209 95 0 828

Grand Total 252 5 3 0 0 550 8 0 11 7 291 0 135 415 214 0 1891
Apprch % 96.9 1.9 1.2 0 0 98.6 1.4 0 3.6 2.3 94.2 0 17.7 54.3 28 0  

Total % 13.3 0.3 0.2 0 0 29.1 0.4 0 0.6 0.4 15.4 0 7.1 21.9 11.3 0

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 21 1 0 0 22 0 53 1 0 54 0 0 18 0 18 11 20 19 0 50 144
07:15 AM 24 0 0 0 24 0 58 0 0 58 2 0 18 0 20 4 42 16 0 62 164
07:30 AM 27 1 1 0 29 0 51 1 0 52 0 1 29 0 30 6 45 10 0 61 172
07:45 AM 16 0 0 0 16 0 53 2 0 55 2 0 32 0 34 19 32 17 0 68 173

Total Volume 88 2 1 0 91 0 215 4 0 219 4 1 97 0 102 40 139 62 0 241 653

% App. Total 96.7 2.2 1.1 0  0 98.2 1.8 0  3.9 1 95.1 0  16.6 57.7 25.7 0   
PHF .815 .500 .250 .000 .784 .000 .927 .500 .000 .944 .500 .250 .758 .000 .750 .526 .772 .816 .000 .886 .944
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 154575 C
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

06:00 AM 1 0 0 0 0 0 0 0 0 0 1 0 2 1 0 0 5
06:15 AM 0 0 0 0 0 4 0 0 0 0 1 0 1 1 1 0 8
06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 0 5

Total 1 0 0 0 0 4 0 0 0 0 2 0 4 6 1 0 18

07:00 AM 1 0 0 0 0 1 0 0 0 0 0 0 1 2 0 0 5
07:15 AM 0 0 0 0 0 3 0 0 0 0 2 0 0 3 1 0 9
07:30 AM 0 0 0 0 0 3 0 0 0 0 0 0 1 4 0 0 8
07:45 AM 4 0 0 0 0 0 0 0 1 0 0 0 0 4 0 0 9

Total 5 0 0 0 0 7 0 0 1 0 2 0 2 13 1 0 31

08:00 AM 1 0 0 0 0 3 0 0 0 1 1 0 0 3 2 0 11
08:15 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 4 0 0 6
08:30 AM 2 0 0 0 0 1 0 0 0 0 3 0 0 3 0 0 9
08:45 AM 1 0 0 0 0 3 0 0 0 0 2 0 0 2 3 0 11

Total 4 0 0 0 0 9 0 0 0 1 6 0 0 12 5 0 37

Grand Total 10 0 0 0 0 20 0 0 1 1 10 0 6 31 7 0 86
Apprch % 100 0 0 0 0 100 0 0 8.3 8.3 83.3 0 13.6 70.5 15.9 0  

Total % 11.6 0 0 0 0 23.3 0 0 1.2 1.2 11.6 0 7 36 8.1 0

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 1 2 0 0 3 5
07:15 AM 0 0 0 0 0 0 3 0 0 3 0 0 2 0 2 0 3 1 0 4 9
07:30 AM 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 1 4 0 0 5 8
07:45 AM 4 0 0 0 4 0 0 0 0 0 1 0 0 0 1 0 4 0 0 4 9

Total Volume 5 0 0 0 5 0 7 0 0 7 1 0 2 0 3 2 13 1 0 16 31

% App. Total 100 0 0 0  0 100 0 0  33.3 0 66.7 0  12.5 81.2 6.2 0   
PHF .313 .000 .000 .000 .313 .000 .583 .000 .000 .583 .250 .000 .250 .000 .375 .500 .813 .250 .000 .800 .861
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 C
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 1 0 0 0 5
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 1 0 0 0 5

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3

Grand Total 0 2 0 0 0 0 0 0 0 0 0 3 0 0 0 2 1 0 0 0 8

Apprch % 0 100 0 0 0 0 0 0 0 0 0 100 0 0 0 66.7 33.3 0 0 0  

Total % 0 25 0 0 0 0 0 0 0 0 0 37.5 0 0 0 25 12.5 0 0 0

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:30 AM
06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2 1 0 0 0 3 5

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2 1 0 0 0 3 5

% App. Total 0 0 0 0 0  0 0 0 0 0  0 100 0 0 0  66.7 33.3 0 0 0   
PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .000 .250 .250 .250 .000 .000 .000 .250 .250
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File Name : 154575 C
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 07:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 22 1 0 0 23 0 54 1 0 55 0 0 18 0 18 12 22 19 0 53 149
07:15 AM 24 0 0 0 24 0 61 0 0 61 2 0 20 0 22 4 45 17 0 66 173
07:30 AM 27 1 1 0 29 0 54 1 0 55 0 1 29 0 30 7 49 10 0 66 180
07:45 AM 20 0 0 0 20 0 53 2 0 55 3 0 32 0 35 19 36 17 0 72 182

Total Volume 93 2 1 0 96 0 222 4 0 226 5 1 99 0 105 42 152 63 0 257 684

% App. Total 96.9 2.1 1 0  0 98.2 1.8 0  4.8 1 94.3 0  16.3 59.1 24.5 0   
PHF .861 .500 .250 .000 .828 .000 .910 .500 .000 .926 .417 .250 .773 .000 .750 .553 .776 .829 .000 .892 .940
Cars 88 2 1 0 91 0 215 4 0 219 4 1 97 0 102 40 139 62 0 241 653

% Cars 94.6 100 100 0 94.8 0 96.8 100 0 96.9 80.0 100 98.0 0 97.1 95.2 91.4 98.4 0 93.8 95.5

Heavy Vehicles 5 0 0 0 5 0 7 0 0 7 1 0 2 0 3 2 13 1 0 16 31

% Heavy Vehicles 5.4 0 0 0 5.2 0 3.2 0 0 3.1 20.0 0 2.0 0 2.9 4.8 8.6 1.6 0 6.2 4.5
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Peak Hour Begins at 07:00 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North
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File Name : 154575 CC
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars - Heavy Vehicles

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 59 1 3 0 0 101 4 0 4 3 32 0 20 63 23 0 313
03:15 PM 34 2 1 0 0 76 3 0 4 2 31 0 22 47 18 0 240
03:30 PM 45 0 1 0 0 95 4 0 3 2 27 0 28 66 21 0 292
03:45 PM 57 2 1 1 0 79 2 0 11 0 30 0 23 76 22 0 304

Total 195 5 6 1 0 351 13 0 22 7 120 0 93 252 84 0 1149

04:00 PM 34 1 0 0 0 85 1 0 0 3 31 0 25 90 21 0 291
04:15 PM 46 2 1 0 0 84 1 0 3 0 39 0 38 67 24 0 305
04:30 PM 46 2 3 0 0 92 1 0 5 4 46 0 37 63 32 0 331
04:45 PM 39 2 2 0 0 95 2 0 4 0 42 0 33 76 32 0 327

Total 165 7 6 0 0 356 5 0 12 7 158 0 133 296 109 0 1254

05:00 PM 50 3 0 0 0 78 1 0 2 3 28 0 28 54 24 0 271
05:15 PM 43 4 0 0 0 74 4 0 5 0 35 0 29 68 28 0 290
05:30 PM 37 2 2 0 0 102 1 0 2 7 25 0 27 53 43 0 301
05:45 PM 25 3 0 0 0 68 2 0 2 4 32 0 35 72 41 0 284

Total 155 12 2 0 0 322 8 0 11 14 120 0 119 247 136 0 1146

Grand Total 515 24 14 1 0 1029 26 0 45 28 398 0 345 795 329 0 3549
Apprch % 93 4.3 2.5 0.2 0 97.5 2.5 0 9.6 5.9 84.5 0 23.5 54.1 22.4 0  

Total % 14.5 0.7 0.4 0 0 29 0.7 0 1.3 0.8 11.2 0 9.7 22.4 9.3 0
Cars 505 24 14 1 0 1005 26 0 44 28 391 0 343 782 326 0 3489

% Cars 98.1 100 100 100 0 97.7 100 0 97.8 100 98.2 0 99.4 98.4 99.1 0 98.3
Heavy Vehicles 10 0 0 0 0 24 0 0 1 0 7 0 2 13 3 0 60

% Heavy Vehicles 1.9 0 0 0 0 2.3 0 0 2.2 0 1.8 0 0.6 1.6 0.9 0 1.7

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 34 1 0 0 35 0 85 1 0 86 0 3 31 0 34 25 90 21 0 136 291
04:15 PM 46 2 1 0 49 0 84 1 0 85 3 0 39 0 42 38 67 24 0 129 305
04:30 PM 46 2 3 0 51 0 92 1 0 93 5 4 46 0 55 37 63 32 0 132 331
04:45 PM 39 2 2 0 43 0 95 2 0 97 4 0 42 0 46 33 76 32 0 141 327

Total Volume 165 7 6 0 178 0 356 5 0 361 12 7 158 0 177 133 296 109 0 538 1254

% App. Total 92.7 3.9 3.4 0  0 98.6 1.4 0  6.8 4 89.3 0  24.7 55 20.3 0   
PHF .897 .875 .500 .000 .873 .000 .937 .625 .000 .930 .600 .438 .859 .000 .805 .875 .822 .852 .000 .954 .947
Cars 165 7 6 0 178 0 348 5 0 353 12 7 157 0 176 133 289 107 0 529 1236

% Cars 100 100 100 0 100 0 97.8 100 0 97.8 100 100 99.4 0 99.4 100 97.6 98.2 0 98.3 98.6

Heavy Vehicles 0 0 0 0 0 0 8 0 0 8 0 0 1 0 1 0 7 2 0 9 18

% Heavy Vehicles 0 0 0 0 0 0 2.2 0 0 2.2 0 0 0.6 0 0.6 0 2.4 1.8 0 1.7 1.4

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 CC
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Cars

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 55 1 3 0 0 99 4 0 4 3 29 0 20 62 22 0 302
03:15 PM 34 2 1 0 0 70 3 0 4 2 30 0 22 47 18 0 233
03:30 PM 44 0 1 0 0 90 4 0 3 2 25 0 27 66 21 0 283
03:45 PM 55 2 1 1 0 77 2 0 11 0 30 0 23 75 22 0 299

Total 188 5 6 1 0 336 13 0 22 7 114 0 92 250 83 0 1117

04:00 PM 34 1 0 0 0 83 1 0 0 3 30 0 25 86 21 0 284
04:15 PM 46 2 1 0 0 83 1 0 3 0 39 0 38 66 24 0 303
04:30 PM 46 2 3 0 0 89 1 0 5 4 46 0 37 62 32 0 327
04:45 PM 39 2 2 0 0 93 2 0 4 0 42 0 33 75 30 0 322

Total 165 7 6 0 0 348 5 0 12 7 157 0 133 289 107 0 1236

05:00 PM 49 3 0 0 0 78 1 0 2 3 28 0 28 52 24 0 268
05:15 PM 42 4 0 0 0 74 4 0 5 0 35 0 28 68 28 0 288
05:30 PM 37 2 2 0 0 102 1 0 2 7 25 0 27 53 43 0 301
05:45 PM 24 3 0 0 0 67 2 0 1 4 32 0 35 70 41 0 279

Total 152 12 2 0 0 321 8 0 10 14 120 0 118 243 136 0 1136

Grand Total 505 24 14 1 0 1005 26 0 44 28 391 0 343 782 326 0 3489
Apprch % 92.8 4.4 2.6 0.2 0 97.5 2.5 0 9.5 6 84.4 0 23.6 53.9 22.5 0  

Total % 14.5 0.7 0.4 0 0 28.8 0.7 0 1.3 0.8 11.2 0 9.8 22.4 9.3 0

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 34 1 0 0 35 0 83 1 0 84 0 3 30 0 33 25 86 21 0 132 284
04:15 PM 46 2 1 0 49 0 83 1 0 84 3 0 39 0 42 38 66 24 0 128 303
04:30 PM 46 2 3 0 51 0 89 1 0 90 5 4 46 0 55 37 62 32 0 131 327
04:45 PM 39 2 2 0 43 0 93 2 0 95 4 0 42 0 46 33 75 30 0 138 322

Total Volume 165 7 6 0 178 0 348 5 0 353 12 7 157 0 176 133 289 107 0 529 1236

% App. Total 92.7 3.9 3.4 0  0 98.6 1.4 0  6.8 4 89.2 0  25.1 54.6 20.2 0   
PHF .897 .875 .500 .000 .873 .000 .935 .625 .000 .929 .600 .438 .853 .000 .800 .875 .840 .836 .000 .958 .945

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 154575 CC
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Heavy Vehicles

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

03:00 PM 4 0 0 0 0 2 0 0 0 0 3 0 0 1 1 0 11
03:15 PM 0 0 0 0 0 6 0 0 0 0 1 0 0 0 0 0 7
03:30 PM 1 0 0 0 0 5 0 0 0 0 2 0 1 0 0 0 9
03:45 PM 2 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 5

Total 7 0 0 0 0 15 0 0 0 0 6 0 1 2 1 0 32

04:00 PM 0 0 0 0 0 2 0 0 0 0 1 0 0 4 0 0 7
04:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
04:30 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 0 4
04:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 2 0 5

Total 0 0 0 0 0 8 0 0 0 0 1 0 0 7 2 0 18

05:00 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3
05:15 PM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 1 0 0 0 0 1 0 0 1 0 0 0 0 2 0 0 5

Total 3 0 0 0 0 1 0 0 1 0 0 0 1 4 0 0 10

Grand Total 10 0 0 0 0 24 0 0 1 0 7 0 2 13 3 0 60
Apprch % 100 0 0 0 0 100 0 0 12.5 0 87.5 0 11.1 72.2 16.7 0  

Total % 16.7 0 0 0 0 40 0 0 1.7 0 11.7 0 3.3 21.7 5 0

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 4 0 0 0 4 0 2 0 0 2 0 0 3 0 3 0 1 1 0 2 11
03:15 PM 0 0 0 0 0 0 6 0 0 6 0 0 1 0 1 0 0 0 0 0 7
03:30 PM 1 0 0 0 1 0 5 0 0 5 0 0 2 0 2 1 0 0 0 1 9
03:45 PM 2 0 0 0 2 0 2 0 0 2 0 0 0 0 0 0 1 0 0 1 5

Total Volume 7 0 0 0 7 0 15 0 0 15 0 0 6 0 6 1 2 1 0 4 32

% App. Total 100 0 0 0  0 100 0 0  0 0 100 0  25 50 25 0   
PHF .438 .000 .000 .000 .438 .000 .625 .000 .000 .625 .000 .000 .500 .000 .500 .250 .500 .250 .000 .500 .727

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 CC
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Groups Printed- Peds and Bikes

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 1 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 4
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
03:45 PM 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Total 0 0 0 2 1 0 1 0 0 2 0 0 0 0 0 0 0 0 0 1 7

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
04:45 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
05:30 PM 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2

Total 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 5

Grand Total 1 0 0 2 3 0 2 0 0 2 0 0 0 0 0 0 3 0 0 1 14

Apprch % 16.7 0 0 33.3 50 0 50 0 0 50 0 0 0 0 0 0 75 0 0 25  

Total % 7.1 0 0 14.3 21.4 0 14.3 0 0 14.3 0 0 0 0 0 0 21.4 0 0 7.1

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 1 1 0 1 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 4
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
03:45 PM 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Total Volume 0 0 0 2 1 3 0 1 0 0 2 3 0 0 0 0 0 0 0 0 0 0 1 1 7

% App. Total 0 0 0 66.7 33.3  0 33.3 0 0 66.7  0 0 0 0 0  0 0 0 0 100   
PHF .000 .000 .000 .250 .250 .375 .000 .250 .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .438

PRECISION
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 154575 CC
Site Code : 14367639
Start Date : 7/29/2015
Page No : 1

N/S: Tupper Road (West)/ Route 130
E/W: Old Kings Highway (Route 6A)
City, State: Sandwich, MA
Client: Tetra Tech/ M. Hall

Tupper Road (West)

From North

Old Kings Highway (Route 6A)

From East

Route 130

From South

Old Kings Highway (Route 6A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 34 1 0 0 35 0 85 1 0 86 0 3 31 0 34 25 90 21 0 136 291
04:15 PM 46 2 1 0 49 0 84 1 0 85 3 0 39 0 42 38 67 24 0 129 305
04:30 PM 46 2 3 0 51 0 92 1 0 93 5 4 46 0 55 37 63 32 0 132 331
04:45 PM 39 2 2 0 43 0 95 2 0 97 4 0 42 0 46 33 76 32 0 141 327

Total Volume 165 7 6 0 178 0 356 5 0 361 12 7 158 0 177 133 296 109 0 538 1254

% App. Total 92.7 3.9 3.4 0  0 98.6 1.4 0  6.8 4 89.3 0  24.7 55 20.3 0   
PHF .897 .875 .500 .000 .873 .000 .937 .625 .000 .930 .600 .438 .859 .000 .805 .875 .822 .852 .000 .954 .947
Cars 165 7 6 0 178 0 348 5 0 353 12 7 157 0 176 133 289 107 0 529 1236

% Cars 100 100 100 0 100 0 97.8 100 0 97.8 100 100 99.4 0 99.4 100 97.6 98.2 0 98.3 98.6

Heavy Vehicles 0 0 0 0 0 0 8 0 0 8 0 0 1 0 1 0 7 2 0 9 18

% Heavy Vehicles 0 0 0 0 0 0 2.2 0 0 2.2 0 0 0.6 0 0.6 0 2.4 1.8 0 1.7 1.4
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Peak Hour Begins at 04:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



Location ID: 20 Seasonal Factor Group: U2

County: PLYMOUTH Daily Factor Group:

Funcationl Class 2 Axle Factor Group: U2
Location: PILGRIM HIGHWAY Growth Factor Group:

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 TOTAL

1 221 135 106 143 497 1283 2210 2672 2694 2700 2835 3201 3035 2750 2934 3146 3052 3124 2405 1951 1614 1237 760 418 45123
2 208 130 97 116 350 945 1788 2523 2602 2582 2724 2847 2740 2846 3231 3304 3370 3324 2734 2341 2308 1868 1220 830 47028
3 410 183 116 125 355 887 1882 2531 2742 2846 3221 3168 2861 2802 2860 2898 3070 2946 2846 2576 2502 2040 1886 1866 49619
4 954 408 239 132 205 470 1056 2123 2890 2677 2328 2589 2601 2345 2058 1947 1900 1846 1923 1810 925 701 757 619 35503
5 1833 306 160 152 360 880 1699 2334 2703 3301 3566 3486 3302 3396 3411 3304 3173 3052 2934 2525 2415 2208 1566 908 52974
6 449 261 177 174 251 493 1092 2121 3082 3594 3421 3569 3556 3585 3626 3496 3312 3133 3074 2805 2540 2444 1997 1187 53439
7 525 319 168 164 206 474 884 1604 2473 2894 3118 3224 3122 3094 3100 2945 3026 2868 2756 2789 2894 2631 2487 1537 49302
8 291 150 115 184 696 1645 2400 2813 2738 2523 3279 3314 3230 3097 3227 3149 3057 3116 2516 2146 1760 1299 842 411 47998
9

10 377 169 107 127 356 973 1890 2622 2749 2829 2810 2975 2932 2850 2980 3175 3221 3328 2490 2075 1934 1334 855 511 45669
11 242 149 111 168 366 928 1936 2586 2785 2545 2680 3070 3043 2992 3184 3304 3491 3207 2771 2160 2023 1556 1036 625 46958
12 291 183 113 124 363 784 1763 2408 2586 2621 3147 3519 3311 3503 3500 2948 3556 2932 2864 2536 2462 2170 1339 956 49979
13 527 361 177 169 261 556 1175 2132 3049 3512 3742 3494 3253 3077 3288 3038 3169 3220 2665 2005 1832 1572 1189 822 48285
14 518 308 189 145 200 364 696 1140 1906 2767 3442 3600 3427 3266 2992 2878 2870 2906 2817 2755 2857 2597 1300 607 46547
15 241 156 106 195 572 1400 2259 2959 3043 2943 3138 3293 3021 2802 2998 3093 3113 3134 2655 2167 1853 1463 810 479 47893
16 233 137 85 130 416 985 1975 2658 2683 2566 3002 2871 2886 2662 2914 3065 3178 3085 2550 2114 1958 1427 916 527 45023
17
18 301 201 109 147 379 958 1985 2679 2808 2881 3069 3146 3173 3118 3269 3296 3563 3246 2838 2445 2426 1932 1268 667 49904
19 376 212 137 141 397 833 1818 2505 2791 3028 3450 3445 3254 3191 3216 3181 3186 3012 3067 2599 2606 2249 1608 1013 51315
20 541 308 163 158 216 509 1217 2366 3444 3029 3197 3178 3339 3145 3026 3049 2782 3050 2437 2181 2039 1873 1392 887 47526
21 462 308 189 150 173 436 766 1377 2051 3225 3590 3725 3654 3543 3400 3266 2823 3089 2842 2969 2794 2734 1970 649 50185
22 270 195 154 173 578 1375 2308 2839 2894 2871 3318 3488 3248 2991 3136 2940 3611 3426 2730 2192 1827 1356 841 500 49261
23 249 138 99 149 430 966 1883 2596 2617 2597 2752 3060 3003 2744 2728 3032 3312 3071 2344 1984 1904 1426 862 608 44554
24 370 176 114 169 427 968 1894 2704 2751 2793 3076 3162 3048 2766 3016 3348 3367 3215 2541 2156 2052 1502 975 660 47250
25 383 144 103 149 378 946 1905 2666 2824 2729 2963 3493 3267 3129 3319 3410 3577 3375 2802 2185 2079 1918 1269 610 49623
26 333 195 99 154 350 739 1542 2243 2470 2439 3008 3411 3370 3362 3192 3099 3032 2940 2728 2605 2238 2446 1921 799 48715
27 449 310 142 126 236 526 1140 2484 3440 3279 2960 3307 2911 2695 2853 2966 3064 3307 2811 2368 2329 2088 1535 972 48298
28 543 384 180 122 175 336 650 1174 1890 2966 2925 3513 3524 3376 3410 3278 2964 2878 2854 2979 2785 1980 1166 532 46584
29 222 129 107 173 575 1339 2194 2796 2855 2883 2978 3020 3301 2958 3009 3170 3034 3025 2546 2134 1750 1302 895 505 46900
30 306 126 105 150 402 1010 1875 2676 2832 2909 3031 3121 2906 2727 2954 3149 3434 3241 2644 2165 1894 1485 933 652 46727
31 307 145 77 129 410 951 1897 2617 2849 2903 3202 3247 2984 2825 2981 3376 3476 3425 2667 2336 2123 1649 1107 630 48313

47,810

AADT

Year AADT DHV-30 K % D %

2014 36,618 3,531 10 56 Seasonal Adjustment Factor
2013 36,791 3,556 10 51 Avg. July 47,810
2012 37,362 3,620 10 58 2013 Avg. 36,791
2011 34,783 3,611 10 54 Difference: -30%
2010 34,307

NO SEASONAL ADJUSTMENT NEEDED.

Average =

Massachusetts Highway Department
20: Monthly Hourly Volume for July 2013



2015 Existing Intersection Capacity Analysis Results



HCM Unsignalized Intersection Capacity Analysis NRG Canal Unit 3

1: Tupper Rd. & Route 6A 2015 Existing AM Peak Hour

P:\67639\143-67639-15002\SupportDocs\Calcs\SYNCHRO\2015_EX_AM.syn
Synchro 8 Report 8/14/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 58 73 31 2 123 0 75 1 2 0 1 62
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.60 0.60 0.60 0.76 0.76 0.76 0.85 0.85 0.85 0.75 0.75 0.75
Hourly flow rate (vph) 97 122 52 3 162 0 88 1 2 0 1 83
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 162 173 591 508 148 511 534 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 162 173 591 508 148 511 534 162
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 100 75 100 100 100 100 91
cM capacity (veh/h) 1417 1416 357 438 905 449 423 883

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 270 164 92 84
Volume Left 97 3 88 0
Volume Right 52 0 2 83
cSH 1417 1416 363 868
Volume to Capacity 0.07 0.00 0.25 0.10
Queue Length 95th (ft) 5 0 25 8
Control Delay (s) 3.1 0.1 18.2 9.6
Lane LOS A A C A
Approach Delay (s) 3.1 0.1 18.2 9.6
Approach LOS C A

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis NRG Canal Unit 3

2: Tupper Rd. & Freezer Rd. 2015 Existing AM Peak Hour

P:\67639\143-67639-15002\SupportDocs\Calcs\SYNCHRO\2015_EX_AM.syn
Synchro 8 Report 8/14/2015

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 47 28 63 40 10 32
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.78 0.78 0.58 0.58
Hourly flow rate (vph) 63 37 81 51 17 55
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 132 269 106
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 132 269 106
tC, single (s) 4.1 6.4 6.3
tC, 2 stage (s)
tF (s) 2.2 3.5 3.4
p0 queue free % 96 98 94
cM capacity (veh/h) 1441 693 937

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 100 132 72
Volume Left 63 0 17
Volume Right 0 51 55
cSH 1441 1700 865
Volume to Capacity 0.04 0.08 0.08
Queue Length 95th (ft) 3 0 7
Control Delay (s) 4.9 0.0 9.5
Lane LOS A A
Approach Delay (s) 4.9 0.0 9.5
Approach LOS A

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 20.7% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing AM Peak Hour

P:\67639\143-67639-15002\SupportDocs\Calcs\SYNCHRO\2015_EX_AM.syn
Synchro 8 Report 8/14/2015

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 49 12 12 101 55 21 57 21 39 20 2
Satd. Flow (prot) 0 3075 0 0 3245 0 0 1693 0 0 3260 0
Flt Permitted 0.932 0.990 0.969
Satd. Flow (perm) 0 3075 0 0 3036 0 0 1693 0 0 3260 0
Satd. Flow (RTOR) 21 74 10 3
Lane Group Flow (vph) 0 109 0 0 226 0 0 143 0 0 92 0
Turn Type NA Perm NA Split NA Split NA
Protected Phases 2 6 8 8 4 4
Permitted Phases 2 6
Total Split (s) 46.5 46.5 46.5 46.5 25.0 25.0 25.0 25.0
Total Lost Time (s) 6.5 6.5 5.0 5.0
Act Effct Green (s) 20.9 20.9 11.2 10.5
Actuated g/C Ratio 0.41 0.41 0.22 0.20
v/c Ratio 0.09 0.18 0.38 0.14
Control Delay 15.3 12.9 22.7 21.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.3 12.9 22.7 21.0
LOS B B C C
Approach Delay 15.3 12.9 22.7 21.0
Approach LOS B B C C
Queue Length 50th (ft) 10 17 35 11
Queue Length 95th (ft) 21 44 73 27
Internal Link Dist (ft) 200 215 519 187
Turn Bay Length (ft)
Base Capacity (vph) 2426 2406 693 1326
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.04 0.09 0.21 0.07

Intersection Summary
Cycle Length: 112.5
Actuated Cycle Length: 51.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.38
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Tupper Rd. & Route 6A



Lanes, Volumes, Timings NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing AM Peak Hour
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Lane Group ø9
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Lane Group Flow (vph)
Turn Type
Protected Phases 9
Permitted Phases
Total Split (s) 16.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 49 12 12 101 55 21 57 21 39 20 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 0.95 0.97 1.00
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3075 3245 1691 3260
Flt Permitted 1.00 0.93 0.99 0.97
Satd. Flow (perm) 3075 3037 1691 3260
Peak-hour factor, PHF 0.56 0.56 0.56 0.74 0.74 0.74 0.69 0.69 0.69 0.66 0.66 0.66
Adj. Flow (vph) 0 88 21 16 136 74 30 83 30 59 30 3
RTOR Reduction (vph) 0 14 0 0 49 0 0 9 0 0 3 0
Lane Group Flow (vph) 0 95 0 0 177 0 0 134 0 0 89 0
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 12% 0% 17% 0% 2% 5% 4% 5% 5% 0% 0%
Turn Type NA Perm NA Split NA Split NA
Protected Phases 2 6 8 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 19.0 19.0 8.3 7.6
Effective Green, g (s) 19.0 19.0 8.3 7.6
Actuated g/C Ratio 0.34 0.34 0.15 0.13
Clearance Time (s) 6.5 6.5 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1037 1024 249 440
v/s Ratio Prot 0.03 c0.08 c0.03
v/s Ratio Perm c0.06
v/c Ratio 0.09 0.17 0.54 0.20
Uniform Delay, d1 12.8 13.1 22.2 21.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 2.4 0.2
Delay (s) 12.8 13.2 24.6 21.9
Level of Service B B C C
Approach Delay (s) 12.8 13.2 24.6 21.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 56.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis NRG Canal Unit 3

1: Tupper Rd. & Route 6A 2015 Existing PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 109 296 133 5 356 0 158 7 12 6 7 165
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.93 0.93 0.93 0.80 0.80 0.80 0.87 0.87 0.87
Hourly flow rate (vph) 115 312 140 5 383 0 198 9 15 7 8 190
Pedestrians 1 3
Lane Width (ft) 11.0 11.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 386 452 1199 1008 382 1027 1078 387
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 386 452 1199 1008 382 1027 1078 387
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 90 100 0 96 98 96 96 71
cM capacity (veh/h) 1170 1120 104 217 670 187 198 664

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 566 388 221 205
Volume Left 115 5 198 7
Volume Right 140 0 15 190
cSH 1170 1120 112 563
Volume to Capacity 0.10 0.00 1.97 0.36
Queue Length 95th (ft) 8 0 454 41
Control Delay (s) 2.6 0.2 530.0 15.0
Lane LOS A A F C
Approach Delay (s) 2.6 0.2 530.0 15.0
Approach LOS F C

Intersection Summary
Average Delay 88.3
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis NRG Canal Unit 3

2: Tupper Rd. & Freezer Rd. 2015 Existing PM Peak Hour
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 78 187 250 41 44 96
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.71 0.88 0.88 0.90 0.90
Hourly flow rate (vph) 110 263 284 47 49 107
Pedestrians 1
Lane Width (ft) 11.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 331 790 308
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 331 790 308
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 85 86
cM capacity (veh/h) 1240 330 736

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 373 331 156
Volume Left 110 0 49
Volume Right 0 47 107
cSH 1240 1700 530
Volume to Capacity 0.09 0.19 0.29
Queue Length 95th (ft) 7 0 30
Control Delay (s) 3.0 0.0 14.6
Lane LOS A B
Approach Delay (s) 3.0 0.0 14.6
Approach LOS B

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 274 100 34 256 218 84 161 40 171 139 15
Satd. Flow (prot) 0 3309 0 0 3197 0 0 1752 0 0 3355 0
Flt Permitted 0.939 0.886 0.986 0.974
Satd. Flow (perm) 0 3110 0 0 2841 0 0 1751 0 0 3350 0
Satd. Flow (RTOR) 49 187 6 4
Lane Group Flow (vph) 0 423 0 0 518 0 0 340 0 0 378 0
Turn Type Perm NA Perm NA Split NA Split NA
Protected Phases 2 6 8 8 4 4
Permitted Phases 2 6
Total Split (s) 46.5 46.5 46.5 46.5 25.0 25.0 25.0 25.0
Total Lost Time (s) 6.5 6.5 5.0 5.0
Act Effct Green (s) 16.3 16.3 20.6 13.4
Actuated g/C Ratio 0.23 0.23 0.30 0.19
v/c Ratio 0.55 0.64 0.65 0.59
Control Delay 24.6 19.9 31.5 30.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.6 19.9 31.5 30.4
LOS C B C C
Approach Delay 24.6 19.9 31.5 30.4
Approach LOS C B C C
Queue Length 50th (ft) 66 58 106 68
Queue Length 95th (ft) 152 149 #328 146
Internal Link Dist (ft) 200 215 519 187
Turn Bay Length (ft)
Base Capacity (vph) 1860 1757 522 995
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.29 0.65 0.38

Intersection Summary
Cycle Length: 112.5
Actuated Cycle Length: 69.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Tupper Rd. & Route 6A



Lanes, Volumes, Timings NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing PM Peak Hour
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Lane Group ø9
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Lane Group Flow (vph)
Turn Type
Protected Phases 9
Permitted Phases
Total Split (s) 16.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary



HCM Signalized Intersection Capacity Analysis NRG Canal Unit 3

3: Tupper Rd. & Route 6A 2015 Existing PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 274 100 34 256 218 84 161 40 171 139 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.96 0.94 0.98 0.99
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3308 3195 1751 3357
Flt Permitted 0.94 0.89 0.99 0.97
Satd. Flow (perm) 3109 2842 1751 3357
Peak-hour factor, PHF 0.90 0.90 0.90 0.98 0.98 0.98 0.84 0.84 0.84 0.86 0.86 0.86
Adj. Flow (vph) 8 304 111 35 261 222 100 192 48 199 162 17
RTOR Reduction (vph) 0 38 0 0 144 0 0 4 0 0 3 0
Lane Group Flow (vph) 0 385 0 0 374 0 0 336 0 0 375 0
Confl. Peds. (#/hr) 1 3 3 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2% 4% 0% 0% 1% 0% 0%
Turn Type Perm NA Perm NA Split NA Split NA
Protected Phases 2 6 8 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 16.4 16.4 20.6 13.4
Effective Green, g (s) 16.4 16.4 20.6 13.4
Actuated g/C Ratio 0.23 0.23 0.29 0.19
Clearance Time (s) 6.5 6.5 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 710 649 502 626
v/s Ratio Prot c0.19 c0.11
v/s Ratio Perm 0.12 c0.13
v/c Ratio 0.54 0.58 0.67 0.60
Uniform Delay, d1 24.4 24.6 22.6 26.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.2 3.4 1.5
Delay (s) 25.2 25.9 26.0 28.3
Level of Service C C C C
Approach Delay (s) 25.2 25.9 26.0 28.3
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 26.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 71.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



2015 EXISTING INTERSECTION LEVEL OF SERVICE RESULTS

NAME V/C DELAY LOS 50th Q 95th Q V/C DELAY LOS 50th Q 95th Q

Unsignalized Intersections

1 Tupper Rd. & Route 6A

EB L 0.07 3 A  - 5 0.10 3 A  - 8

WB L 0.00 0 A  - 0 0.00 0 A  - 0

NB LTR 0.25 18 C  - 25 * ** F  - 454

SB LTR 0.10 10 A  - 8 0.36 15 C  - 41

2 Tupper Rd. & Freezer Rd.

EB L 0.04 5 A  - 3 0.09 3 A  - 7

SB LR 0.08 10 A  - 7 0.29 15 B  - 30

Signalized Intersections

3 Tupper Rd. & Route 6A

EB LTR 0.09 13 B 10 21 0.54 25 C 66 152

WB LTR 0.17 13 B 17 44 0.58 26 C 58 149

NB LTR 0.54 25 C 35 73 0.67 26 C 106 #328

SB LTR 0.20 22 C 11 27 0.60 28 C 68 146

Intersection 0.25 17 B 0.60 26 C

 AM PEAK HOUR PM PEAK HOUR



Crash Data & Crash Rates



Source

Accident Data TUPPER ROAD @ ROUTE 6A (WEST) 1

Crash

Number

City/Town

Name Crash Date Crash Time Crash Severity

Number of

Vehicles

Total

Nonfatal

Injuries

Total Fatal

Injuries

Manner of

Collision

Vehicle Travel

Directions

Road Surface

Condition

Ambient

Light

Weather

Condition

Distance from

Nearest Roadway

Intersection

Distance from

Nearest

Milemarker

Distance

from

Nearest Exit

Distance

from

Nearest

Landmark

Non Motorist

Type

2735945 SANDWICH 30-Jan-11 4:25 PM

Property damage

only (none

injured) 2 0 0 Angle

V1:Westbound /

V2:Northbound Dry Daylight

Clear/Unkno

wn

CRANBERRY

HIGHWAY Rte 6A

W

 MAIN STREET

Rte 130 N  TUPPER ROAD

2735967 SANDWICH 2-Mar-11 2:57 PM

Property damage

only (none

injured) 2 0 0 Angle

V1:Northbound /

V2:Eastbound Dry Daylight

Clear/Unkno

wn

CRANBERRY

HIGHWAY Rte 6A

E  TUPPER ROAD

2735820 SANDWICH 30-May-11 3:41 PM

Property damage

only (none

injured) 4 0 0 Head-on

V1:Eastbound /

V2:Eastbound /

V3:Westbound /

V4:Westbound Dry Daylight

Clear/Unkno

wn

CRANBERRY

HIGHWAY Rte 6A

W

 MAIN STREET

Rte 130 N  TUPPER ROAD

2934836 SANDWICH 25-Feb-12 5:30 PM Non-fatal injury 2 2 0 Head-on

V1:Eastbound /

V2:Westbound Dry Dusk Clear Rte 130 S  Rte 6A E

3085538 SANDWICH 3-May-12 1:49 PM Non-fatal injury 2 1 0 Angle

V1:Southbound /

V2:Westbound Dry Daylight Clear TUPPER ROAD  Rte 6A W  Rte SR130

3084774 SANDWICH 11-May-12 7:26 AM

Property damage

only (none

injured) 2 0 0

Sideswipe,

opposite direction

V1:Westbound /

V2:Northbound Dry Daylight Clear Rte 130 N  Rte 6A E  TUPPER ROAD

3116212 SANDWICH 21-May-12 12:02 PM Non-fatal injury 2 1 0 Rear-end

V1:Eastbound /

V2:Eastbound Wet Daylight Rain

CRANBERRY

HIGHWAY Rte 6A

E  TUPPER ROAD

3301765 SANDWICH 7-Dec-12 1:58 PM

Property damage

only (none

injured) 2 0 0 Angle

V1:Eastbound /

V2:Southbound Dry Daylight Cloudy/Clear

CRANBERRY

HIGHWAY Rte 6A

E  TUPPER ROAD

3545786 SANDWICH 28-Jul-13 12:00 AM

Property damage

only (none

injured) 1 0 0

Single vehicle

crash V1:Westbound Dry

Dark - lighted

roadway Cloudy

ROUTE 6A Rte

6A W  TUPPER ROAD  MAIN STREET

At Roadway Intersection



Source

Accident Data FREEZER ROAD @ TUPPER ROAD 1

Crash

Number

City/Town

Name Crash Date Crash Time Crash Severity

Number of

Vehicles

Total

Nonfatal

Injuries

Total Fatal

Injuries

Manner of

Collision

Vehicle Travel

Directions

Road Surface

Condition

Ambient

Light

Weather

Condition

Distance from

Nearest Roadway

Intersection

Distance from

Nearest

Milemarker

Distance

from

Nearest Exit

Distance

from

Nearest

Landmark

Non Motorist

Type

3242398 SANDWICH 11-Aug-12 7:34 PM Non-fatal injury 3 2 0 Angle

V1:Southbound /

V2:Westbound /

V3:Eastbound Dry Dusk Clear TUPPER RD  FREEZER RD

3427862 SANDWICH 5-May-13 1:10 PM Non-fatal injury 2 3 0 Angle

V1:Northbound /

V2:Westbound Dry Daylight Clear TUPPER RD  FREEZER RD

At Roadway Intersection



Source

Accident Data TUPPER ROAD @ ROUTE 6A (EAST) 1

Crash

Number

City/Town

Name Crash Date

Crash

Time Crash Severity

Number of

Vehicles

Total

Nonfatal

Injuries

Total Fatal

Injuries

Manner of

Collision

Vehicle Travel

Directions

Road Surface

Condition

Ambient

Light

Weather

Condition

Distance from

Nearest

Roadway

Intersection

Distance from

Nearest

Milemarker

Distance

from

Nearest Exit

Distance

from

Nearest

Landmark

Non Motorist

Type

3116212 SANDWICH 21-May-12 12:02 PM Non-fatal injury 2 1 0 Rear-end

V1:Eastbound /

V2:Eastbound Wet Daylight Rain

CRANBERRY

HIGHWAY Rte

6A E  TUPPER ROAD

3154563 SANDWICH 20-Jun-12 8:42 AM

Property

damage only

(none injured) 2 0 0 Rear-end

V1:Southbound /

V2:Southbound Dry Daylight Clear

ROUTE 6A Rte

6A  TUPPER ROAD

At Roadway Intersection
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Canal Unit 3 Development of Regional Impact Application

ATTACHMENT 5.D-1: NITROGEN LOADING CALULATIONS



 
 

 
 
 
 
 
 
 
 
 
 

Nitrogen Loading



of

VARIABLES:

-Project Area: 12.2 Acre => 528,317 SF
-Roof Area: 52,273 SF
-Paving Area: 89,072 SF
-Natural Area: 381,972 SF
-Lawn Area: 5,000 SF Minimum
-Title V Flow from Existing Training Building: Design flow 440 gpd per Title V inspection form dated 
11/14/2008 supplied by client
-Recharge Rate: 19 inch/yr (Sandwich)¹

WASTEWATER:

440 gpd x [3.785 L/ gal] x [35 mg/L] => 58,289 mg/d

IMPERVIOUS SURFACES:

Roof => 52,273 SF x [40 inch/year] x [1 ft/12 in] x [28.32 L/ft³] x [1 yr/365 d] => 13,519 L/d
13,519 L/d x [0.75 mg/L] => 10,139 mg/d

Paving => 89,072 SF x [40 inch/year] x [1 ft/12 in] x [28.32 L/ft³] x [1 yr/365 d] => 23,037 L/d
23,037 L/d x [1.5 mg/L] => 35,556 mg/d

LAWN:

5,000 SF x [3 lbs/ 1,000 ft²*yr] x [1 yr/ 365 d] x 454,000 mg/ 1 lb] x [0.25] => 4,664 mg/d

NATURAL:

381,972 SF x [19 inch/yr] x [1 ft/12 inch] x [28.32 L/ ft³] x [1 yr/365 d] => 46,925 L/d

SUMMARY:

58,289 + 10,139 + 35,556 + 4,664
13,519 + 23,037 + 46,925 L

=> 1.30 ppm

Assumptions:

References:

1. Cape Cod Commission. 1992. Technical Bulletin 91-001. Nitrogen Loading

 Y. Zhang

1
NRG
60436698

Canal Plant Site

1
February 18, 2016

R. Twiss 

1) The proposed design does not have any new septic discharges in the work area, though the work area does 
produce septic discharges.  These discharge flows were used in calculations.
2) It is not anticipated that more than 5,000 SF of lawn will be installed and fertilized in the work area
3) This calculation is specific to the proposed work area only. It is assumed the addition loading from the remaining 
site features and activities will not increase to over 5.0 ppm. 

Client: Date:
Project #:

Subject:
By:

App.:
Site:

Page:

Nitrogen Loading Calc_Rev 4

Impervious

Pervious
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ATTACHMENT 5.H-1: NATURAL RESOURCES INVENTORY REPORT
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1.0 INTRODUCTION 
 
TRC Environmental Corporation (TRC) conducted an inventory of natural resources 
present on the upland portion of a 52-acre parcel of land (the “Property”) that includes 
the proposed 12-acre Canal Unit 3 development site (the “Site”).  The natural resource 
inventory described herein was conducted by Mr. Scott Heim (Senior Ecologist) of TRC 
on September 9, 2016 and followed the guidelines issued by the Cape Cod Commission 
for plant and wildlife habitat assessment (Technical Bulletin 92-002).  Mr. Heim’s 
resume is attached to this report.  This report summarizes the results of the natural 
resources inventory.   
 
The Property is located west of Freezer Road, south of the Cape Cod Canal and the Canal 
Service Road, and north of a railroad right-of-way owned by the Massachusetts 
Department of Transportation.  The Bourne/Sandwich town line represents the western 
boundary of the Site.  The Canal Unit 3 Project Site occupies approximately 12-acres of 
the total 52-acres Property1.   
 
Canal Unit 3 is proposed on a previously developed 12-acre portion of the Property 
which is currently occupied by warehouse space, two ammonia storage tanks, temporary 
trailers, and a gravel parking lot.  Sparse plant communities consist primarily of both 
maintained and unmaintained areas of herbaceous vegetation are present within the 
proposed Site.  In addition, there are early successional scrub/shrub communities located 
adjacent to the proposed development Site.  
 
The natural resource inventory was conducted during mostly sunny conditions with 
temperatures (in degrees Fahrenheit) ranging from the mid-70s to lower 80s.  Specific 
methods associated with the natural resource inventory features are discussed along with 
the results of the inventory.   
 
2.0 SOILS 
 
The Natural Resources Conservation Service soil mapping of the Site identifies one soil 
type present at the Site – Udipsamments, smoothed.  Soils representative of the 
Udipsamment soil series are areas have been previously disturbed through 
excavation/placement of fill material.   
 
3.0 VEGETATION  
 
The location of various plant communities as well as the presence of invasive plant 
species on the Property were noted during the field reconnaissance conducted by TRC.  
Results are presented below for each of these features.   
 

1 Approximately 4 acres of the 52-acre Property consists of water. 
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3.1 Plant Communities 
 
During the inspections conducted at the Site, a walk-over survey for the 48 acre upland 
portion of the site (including the 12-acre Project Site) identified distinct vegetative (plant) 
communities and their approximate locations.  A total of three plant community types 
were identified and delineated on the Property including (1) grassland, (2) early 
successional scrub-shrub, and (1) red cedar/grassland community. The locations of these 
communities are depicted in Figure 1.  Descriptions for each of the identified plant 
communities are provided below.  Representative photographs of the predominant plant 
communities present on the Property are attached to this report.   
 

1. Grassland 
 
The areas surrounding many of the existing structures and associated infrastructure either 
contains sparse and short vegetation or is maintained as a grass area (Figure 1). The most 
prevalent species identified in this plant community include little bluestem 
(Schizachyrium scopariumand) and crabgrass (Digitaria spp.), with lesser occurrences of 
white sweet clover (Melilotus albus), brown knapweed (Centaurea jacea), and small 
seedlings/saplings of staghorn sumac (Rhus typhina).  Uncommon species include Queen 
Anne’s lace (Daucus carota), heath aster (Symphyotrichum ericoides), fleabane 
(Erigeron sp.), goldenrod (Solidago sp.), beggar’s tick (Bidens frondosa), pasture rose 
(Rosa carolina), bayberry (Myrica pensylvanica), rush (Juncaceae sp.), and willow (Salix 
sp.). Occasional individuals observed include red cedar (Juniperus virginiana), multiflora 
rose (Rosa multiflora), pokeweed (Phytolacca americana) and horseweed (Conyza 
canadensis). 
 

2.  Early Successional Scrub-Shrub 
 
This successional scrub-shrub community was identified within the eastern and central 
portions of the Site (see Figure 1).  Abundant species consisted primarily of big-toothed 
aspen (Populus grandidentata) and gray birch (Betula populifolia).  Common species 
include autumn olive (Elaeagnus umbellata), red cedar, Asiatic bittersweet (Celastrus 
orbiculatus), staghorn sumac, poison ivy (Toxicodendron radicans), red maple (Acer 
rubrum), and common reed (Phragmites australis).  Less abundant species include 
multiflora rose, goldenrod, brown knapweed, and arrow-wood (Viburnum dentatum), 
with rare occurrences of pitch pine (Pinus rigida) and glossy-leaved buckthorn (Frangula 
alnus).  Saplings and pole-sized trees of the species identified above were typically less 
than 20 feet tall and have a diameter breast height (dbh) ranging from one to five inches. 
 

3. Red Cedar / Grassland 
 
Red cedar and herbaceous species (primarily little bluestem and brown knapweed) are 
equally predominant in this plant community which is present within the northeastern 
portion of the Site. The red cedars are generally sapling to pole-sized and less than 15 
feet in height.  Common species observed include common reed, big 
bluestem (Andropogon gerardii) and white sweet clover, with lesser occurrences of big 
toothed aspen and poison ivy. Uncommon species include arrow-wood, pitch pine, black  
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cherry (Prunus serotina), northern red oak (Quercus rubra), Asiatic bittersweet, 
crabapple (Malus sp.) and multiflora rose.  
 
3.2 Specimen Trees 
 
Specimen trees are identified by their size (generally large dbh of 24 inches or larger), 
form (e.g., single undamaged bole) and age relative to adjacent trees.  During the 
inspection, no large specimen trees were noted on the Property.  Although no specimen 
trees are present on the Property, three specimen trees were identified to the south of the 
Property (and east of the existing Eversource switchyard).  The dbh of each specimen tree 
was determined using a steel diameter tape and each specimen tree was located using a 
handheld GPS unit with sub-meter accuracy.  The location of the three nearby specimen 
trees are depicted in Figure 1.   
 
The specimen trees included three northern red oaks (25, 26 and 27 inches dbh, 
respectively).  The northern red oaks are located within a nearby mixed oak-pitch pine 
woodland community.   
 
3.3 Wetland Resource Areas 
 
The identification of wetland resource areas at the Site was previously conducted by TRC 
in accordance with state definitions.  A Request for Determination of Applicability was 
previously filed with the Sandwich Conservation Commission in order to confirm the 
locations of the delineated wetland resource areas present on and adjacent to the Site.  
The Sandwich Conservation Commission approved the wetland resource area delineation 
on their Determination of Applicability issued February 23, 2016.  Descriptions of the 
identified wetlands are provided below for both inland and coastal wetland resource areas 
present on the Site.   
 
Floodplains 
 
Land Subject to Coastal Storm Flowage is defined by the Massachusetts Wetlands 
Protection Act as land that is inundated by coastal storms up to and including the 100-
year storm.  The latest Flood Insurance Rate Map (FIRM) effective July 16, 2014 
indicates that the majority of the Site (elevation 14 feet NADV88 or lower) is within 
Zone AE which represents the limits of flooding associated with the 100-year storm.  The 
central portion of the Property that is not included within the limits of the 100-year storm 
are also outside the limits of the 500-year storm floodplain (Zone X – 0.2% annual 
chance of flooding).     
 
Bordering Vegetated Wetlands 
 
No Bordering Vegetated Wetlands were identified on the Site.  However, several nearby 
palulstrine emergent wetlands (Wetlands A, B, C, D, E and L) associated with drainage 
swales/ditches adjacent to the Eversource switchyard and/or railroad right-of-way were 
previously identified.  These narrow wetlands are comprised primarily of common reed.  
In addition, a forested wetland containing an intermittent stream (Wetland F) is present 
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immediately to the east of the Eversource switchyard.  The outer boundaries of these 
Bordering Vegetated Wetlands have previously been confirmed by the Sandwich 
Conservation Commission.  
 
Wetland F represents a palustrine forested wetland.  An intermittent stream that varies in 
width from 5 to 15 feet with surface water depths of approximately 2 to 3 inches is 
present within this wetland.  The stream exits Wetland F and enters Wetland C via a 
culvert that is located under the railroad.  Vegetation within Wetland F is comprised 
primarily of red maple in the tree overstory with sweet pepperbush (Clethra alnifolia), 
spicebush (Lindera benzoin), arrow-wood and highbush blueberry (Vaccinium 
corymbosum) present in the shrub understory.  Skunk-cabbage (Symplocarpus foetidus) is 
the dominant herbaceous species present.     
 
3.4 Invasive Species 
 
During the inspection of the Site the presence and locations of invasive species as defined 
by the Cape Cod Technical Bulletin 01-001 were noted.  Five species listed as Invasive 
were noted on the Site during inspections.  The Invasive plant species noted on the Site 
included Asiatic bittersweet, autumn olive, glossy-leaved buckthorn, common reed, and 
multiflora rose.   
 
The relative abundance of these invasive plants ranged from rare (only few individuals 
present) to common (common component of the plant community).   Table 1 lists each 
invasive plant species noted on the Site and presents its relative abundance within each of 
the 3 plant communities identified.   
 

Table 1.  Relative Abundance of Invasive Plants within Each Plant Community 
 

Invasive Plant Species Plant Community 
1 2 3 

Celastrus orbiculatus -  C R 
Elaeagnus umbellata -  C - 
Frangula alnus -  R  -  
Phragmites australis -  C C 
Rosa multiflora R U R 

 
Plant Communities:   
  1 – Grassland  
  2 – Early Successional Scrub-Shrub   
  3 – Red Cedar / Grassland   
 
Relative Abundance: 
  D – Dominant member of tree, shrub or ground cover stratum within the community 
  C – Common within the community 
  U – Uncommon within the community 
  R – Rare with only few individuals present in community 
  -  – Not observed 
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4.0 WILDLIFE 
 
Wildlife present on the Site were identified based on sightings, sound (birds) and sign (e.g., 
scat, burrows, feathers, etc.) during the inspection.  Due to the developed conditions 
present throughout most of the Site, limited wildlife was noted and species were primarily 
found in the early successional scrub-shrub and red cedar/grassland community types.  
Species observed were those commonly present near developed areas at Cape Cod and 
include northern cardinal, black-capped chickadee, American goldfinch, song sparrow, and 
mourning dove. 
 
Additional avian species are expected to be present on the Site and would include breeding 
birds during the spring/summer as well as migratory species in the spring/fall.  These avian 
species would be expected to predominately use the more heavily vegetated portions of the 
Property although species such as killdeer may also nest in the sparsely or non-vegetated 
portions of the Property.  Reptiles such as various snake species and mammals including a 
variety of small mammals (mice, voles, shrews) were not observed but would also be 
expected to inhabit the Property.  However, since the entire Site is enclosed by fencing, 
larger mammals and reptiles (e.g., turtles) may be precluded from accessing the Site.   
 
5.0 DEVELOPMENT IMPACTS 
 
Impacts associated with the proposed Project on the plant communities, specimen trees, 
wetlands, invasive species and wildlife are discussed in the following sections.   
 
5.1 Plant Communities 
 
The Project with associated features, including a stormwater collection and infiltration 
system, storage tanks and access roadways, will replace the existing vegetation present on 
portions of the Site.  The current extent, anticipated impact area and remaining area of 
each plant community that is not impacted is presented in Table 2.    
 
 

Table 2.  Project Impacts to Each Plant Community 

Area (Acres) 
Community 

1 2 3 Total 
Existing Area 7.29 2.86 1.43 11.58 

Construction Impact Area 4.94 0.00 0.04 4.98 
Laydown Area 1.34 0.49 0.20 2.03 

Remaining Area 1.02 2.37 1.19 4.58 
 

 
Plant Communities:   
  1 – Grassland  
  2 – Early Successional Scrub-Shrub   
  3 – Red Cedar / Grassland   
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The Project will impact 4.9 acres of grassland which includes maintained areas as well as 
areas containing sparse and short vegetation. There will also be limited impacts to the 
early successional scrub-shrub and red cedar/grassland habitats as portions of these 
communities will be utilized as construction laydown area.  As the impacted plant 
communities currently consist of early successional vegetation and sparsely vegetated 
areas, no significant impacts are expected to result to plant communities from the 
proposed development.     
 
5.2 Specimen Trees 
 
No specimen trees are present on the Property.  The proposed electrical transmission line 
from the proposed Project to the existing Eversource switchyard was slightly redesigned 
to avoid removing the three specimen northern red oak trees located northeast of the 
switchyard.  Therefore, no removal of specimen trees are anticipated from the proposed 
Project, there may be some trimming and active tree growth management in and around 
the transmission line.   The located of the three specimen trees are depicted in Figure 1. 
 
5.3 Wetland Resource Areas 
 
The project design has avoided impacts to Bordering Vegetated Wetlands and erosion 
and sedimentation control measures have been incorporated to avoid indirect impacts to 
wetland resource areas near the Site and surrounding the existing Eversource switchyard.  
A Notice of Intent will be submitted to the Sandwich Conservation Commission for their 
review and approval for the proposed project.   
 
The proposed transmission line will traverse over Wetland F and will require the topping 
of any overstory trees greater than 20 feet in height.  Smaller trees up 15 to 20 feet in 
height will be maintained as well as an understory scrub-shrub wetland community under 
the proposed transmission line.  This will involve periodic inspections and hand cutting 
of any tree growth in excess of 20 feet in height.   The transmission line will not impact 
any significant trees within this forested wetland and the remaining small trees and 
shrubs are anticipated to continue to provide similar functions as the existing wetland 
(although habitat will be modified in a portion of this wetland).  In addition, one utility 
pole will be located within the 100-foot buffer zone to Bordering Vegetated Wetlands.  
These areas are already disturbed in association with the Eversource switchyard. 
 
5.4 Invasive Species 
 
Invasive plant species present within the 7.0 acres of the Site that will be cleared will be 
adversely affected by the Project. The primary invasive species that will have their 
distribution on the Site reduced include multiflora rose, autumn olive and Asiatic 
bittersweet as these are the pervasive invasive species identified within the grassland and 
early successional scrub-shrub habitats that will be most affected by the Project 
construction.   
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5.5 Wildlife 
 
Overall, there will be some minor impacts to wildlife that use the grassland habitat and 
early successional habitats as these plant communities will be directly impacted by the 
Project.  However, the small size of these habitats, the existing level of disturbance in the 
vicinity, and their isolation due to the existing fencing limit their habitat value to many 
wildlife species.  In addition, similar habitats are located elsewhere on the Site or in the 
vicinity. These existing habitats also do not provide any significant wildlife corridor 
function with nearby habitats.     
 
6.0 MITIGATION 
 
Mitigation is not proposed for the Project as it will not cause any significant impacts to 
existing plant communities, specimen trees, wetland resource areas or wildlife.  Design 
measures have been incorporated into the Project in order to avoid both direct and 
indirect impacts to sensitive environmental resource areas.   
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Attachment A 
 

Photographs of Project Site 
 
 

  



 

Photograph A-1: Grassland community in vicinity of existing shed. 

 

Photograph A-2: Grassland community within fenced area in southeastern portion of site. 



 

Photograph A-3: Sparse vegetation in central portion of site. 

 

Photograph A-4: Unvegetated/sparsely vegetated area where proposed facility will be sited. 



 

Photograph A-5: Successional shrubland community within eastern portion of site. 

 

Photograph A-6: Successional shrubland in western portion of site. This community is fenced 
around it’s perimeter.   



 

Photograph A-7:  Red cedar / grassland community in northeastern portion of site. 
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SCOTT J. HEIM 
 
EDUCATION 
M.S., Wildlife Ecology, University of New Hampshire 
B.S., Forest Biology, State University of New York - College of Environmental 
Science and Forestry 
A.A.S., Pre-Professional Forestry, Paul Smith's College 
 
Mr. Heim has been employed by TRC since 1992, and is currently a Senior 
Ecologist.  Mr. Heim has more than 25 years of experience as a wetland scientist, 
wildlife ecologist, permitting specialist, and manager of a wide variety of 
environmental tasks associated with development and infrastructure improvement 
projects.  Mr. Heim has been responsible for a wide variety of biological field survey 
efforts ranging from wetland delineations and rare species surveys to vegetation 
mapping and assessments including GPS/GIS mapping.  Mr. Heim has conducted 
wildlife habitat evaluations utilizing a variety of methodologies (Habitat Evaluation 
Procedures and species-specific habitat assessments). He has extensive 
experience in preparing wildlife species lists for habitat cover types and conducting 
wildlife sampling programs utilizing a variety of methodologies including transect 
surveys and variable-circular plots (avian species), live-trapping (small mammals), 
and winter track count surveys. Impact studies from proposed development 
activities on listed rare species habitats have also been conducted by Mr. Heim. 
Vegetation has been sampled utilizing random quadrants and plots within identified 
vegetative cover types. Specific project experience includes the following:  
 

GenOn Energy, Inc. (GenOn) – Bowline Unit 3 and Transmission Line 

Wetland/Stream Delineation, Rare/Threatened/Endangered (RTE) Species 

Survey, and Environmental Permitting – Haverstraw and Ramapo, Rockland 

County, NY  
Performed surveys along seven miles of existing overhead transmission line and 
underground pipeline ROWs for state endangered Torrey’s mountain mint 
(Pycnanthemum torrei) and hyssop-skullcap (Scutellaria integrifolia), state 
threatened timber rattlesnake (Crotalus horridus) habitat, and vegetative community 
surveys for rocky summit grassland, highbush blueberry (Vaccinium corymbosum) 
bog thicket, and chestnut oak (Quercus prinus) forest. None of the identified species 
or vegetative communities was identified within the ROWs; however, state rare 
winged monkeyflower (Mimulus alatus) was discovered within the ROW along an 
unnamed tributary to the South Branch of Minisceongo Creek. Prepared the 
required New York Natural Heritage Program (NYNHP) reporting form to document 
the species occurrence.  

 

Federal Aviation Administration Technical Center, Cooper’s Hawk Survey – 

Pleasantville, NJ   
A survey for active nest sites of the state-threatened Cooper’s hawk was 
undertaken by Mr. Heim on a portion of the approximately 5,000-acre FAA 
William J. Hughes Technical located in the Pinelands National Reserve in 

   



   
  Scott J. Heim 
 
   

southern New Jersey. TRC conducted the surveys using transects within areas 
of suitable habitat to detect Cooper’s hawks through direct observation or 
vocalization. In addition, playback recordings were also conducted in an attempt 
to elicit vocal responses. One active Cooper hawk nest site was located and 
documented by Mr. Heim. The results of the study will be used to assess the 
impacts and propose mitigation measures to the breeding Cooper’s hawks from 
groundwater remediation activities proposed in the vicinity.  
 

Orange and Rockland Utilities, Rare Species Surveys, Line 60 

Reconductoring Project – Rockland County, NY  
Mr. Heim was project manager for evaluating habitat and potential impacts to the 
bog turtle (Clemmys muhlenbergii), timber rattlesnake (Crotalus horridus), and 
Allegheny woodrat (Neotoma magister) from a 10-mile transmission line 
reconductoring project. The bog turtle is a federal and state endangered species 
while the rattlesnake and woodrat are state-listed threatened and endangered 
species, respectively. A Phase 1 Bog Turtle Habitat Survey was conducted and 
submitted to the U.S. Fish and Wildlife Service. This survey concluded that 
potential bog turtle habitat was not present within the project area. A report 
summarizing rattlesnake/woodrat habitat survey results was also prepared. This 
report also provided appropriate recommendations to minimize impacts to these 
state-listed species.   
 

Armenia Mountain Wind Energy Project – PA  
A wind energy farm was proposed within 10,000 acres of leased land located in 
northcentral Pennsylvania.  Mr. Heim oversaw a plant survey for Gaultheria 
hispidula, a state-listed Species of Special Concern within the project area.  Mr. 
Heim found two populations of Gaultheria hispidula and prepared a report 
detailing the survey methodology, results and anticipated effects to the rare 
plants from the proposed project.  The Pennsylvania Department of 
Conservation and Natural Resources (DCNR) approved the report and requested 
monitoring of the populations for a period of five years.  A monitoring program 
was subsequently submitted and approved by the DCNR and the monitoring 
program is being implemented.   

 

KeySpan Energy, 250 MW Spagnoli Road Energy Center – Huntington, NY  
Mr. Heim served as Project Ecologist for the preparation of natural resource 
sections of an Article X Preliminary Scoping Statement and an Article X 
Application for a 250 MW combined cycle power project to be constructed by 
KeySpan Energy Development Corporation in the town of Huntington, Suffolk 
County, New York. Responsibilities included preparation of an ecological effects 
assessment regarding wetlands, vegetation and wildlife and presented expert 
testimony during the administrative hearings. The Article X Certificate was issued 
in 2003. 
 

   



   
  Scott J. Heim 
 
   

Laurel Mountain Wind Energy Project – Barbour/Randolph Counties, WV  
Mr. Heim assisted with conducting a field survey/mapping program for the federally-
endangered, running buffalo clover (Trifolium stoloniferum), populations of which 
were discovered within disturbed habitats in the project area.  The results of these 
surveys were subsequently used to guide the refinement of road/turbine layouts to 
avoid or minimize wetland and endangered species impacts.     

 

Atlantic City International Airport, Pilot Mitigation Program and Grassland 

Restoration – NJ  
Mr. Heim was project manager for a grassland study at the Atlantic City Airport 
that provides valuable habitat for a number of rare avian (i.e. grasshopper 
sparrow and upland sandpiper) and lepidopteran species. The study 
characterized important vegetation and soil features within several reference 
grassland communities by identifying dominant grasses and herbs, tree and 
shrub seedlings, as well as depth and physical and chemical soil properties. The 
study assessed the driving mechanisms behind the reference grassland plant 
community and the important plant species in the community. The results of the 
characterization were analyzed to determine the optimum conditions for 
proposed grassland mitigation. Pilot mitigation plots were subsequently planted 
in several barren areas to evaluate the feasibility of re-establishing grassland 
habitat for both rare lepidopteran and avian species. 
 

Islander East Proposed Gas Pipeline – Long Island, NY  
In response to NYSDEC concerns over impacts to four state-listed rare plant 
species potentially present within the pipeline right-of-way, Mr. Heim oversaw the 
preparation of a NYSDEC-approved quantitative rare plant survey methodology 
as well as the survey itself. A population of the endangered plant Carex bullata 
(button sedge) was identified by Mr. Heim during the field survey. The extent of 
this population was subsequently mapped in order to ensure that the 
construction of the proposed pipeline avoided impacts to this population.  
 

University of Connecticut Landfill – Storrs, CT  
Mr. Heim conducted a site inspection of a former landfill facility to characterize 
habitats and conduct a survey for ecological receptors inhabiting three wetlands 
that were present adjacent to the landfill. Characterization of site wetland 
habitats included identifying dominant plant species and other important features 
that may allow or preclude wildlife use of the site. The site characterization 
focused on the wetlands’ potential to provide important habitat requirements for 
wildlife as well as to identify wildlife usage of the site wetlands through visual 
observation, auditory detection, and sign (e.g., tracks, nests).   Results of the site 
inspection concerning the habitat characterization and the presence of ecological 
receptors on the site were presented by Mr. Heim. A list of wildlife species and 
their respective foraging guild were presented as part of the report. The list was 
based on the identification of wildlife species noted during the site inspection as 
well as on site characteristics that may provide habitat for additional wildlife. A 
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vernal pool providing potential habitat for an observed state-listed rare 
salamander species was identified within one of the adjacent wetlands. 
 

Federal Aviation Administration William J. Hughes Technical Center, Forest 

Mitigation Bank Study and Management Plan – NJ  
Mr. Heim was project manager for a forest habitat characterization and 
management study that described existing forest mitigation sites, predicted 
future forest stand characteristics based on the composition of the existing 
community and developed habitat management goals to benefit the avian 
species of concern. Mr. Heim oversaw the collection of data to characterize 
dominant herbs, tree and shrub seedlings, and substrate cover type within four 
forest mitigation areas. The species composition of basal sprouts, discrete 
saplings, and mature shrubs were also assessed and predictions for the forest 
mitigation areas were developed. Mr. Heim identified a variety of appropriate 
habitat management strategies, including such silvicultural activities as selective 
thinning, to optimize forested habitat features for the avian species of concern.  
 
AES Fox Hill Wind Energy Project – Potter County, PA  
A 105 MW or 142.5 MW wind energy facility was proposed on 11,500 leased 
acres in northcentral Pennsylvania.  Mr. Heim conducted a plant survey for two 
state-listed Threatened Species within the project area.  A very small population 
of Carex retrorsa was identified and Mr. Heim prepared a report detailing the 
survey methodology, results and anticipated effects to the rare plant from the 
proposed project.  The Pennsylvania Department of Conservation and Natural 
Resources (DCNR) approved the report and agreed that impacts to the 
population associated with the project were not likely to be significant. 

 

Connecticut Resource Recovery Authority – Environmental and 

Engineering Services, Franklin, CT  
Mr. Heim conducted rare plant surveys for Asplenium montanum (mountain 
spleenwort) and Podostemum ceratophyllum (riverweed).  Two populations of 
Asplenium montanum were identified by Mr. Heim on or immediately adjacent to the 
site.  Mr. Heim also assisted in conducting surveys for the state-listed wood turtle on 
the site. 
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MESA Information Request Form 
Please complete this form to request site-specific information from the Natural Heritage & Endangered Species Program 

(Please submit only one project per request form).   

Please include a check for $50.00 made out to Comm. of MA – NHESP.* 

 
Requestor Information 

Name: 

 

Affiliation: 

 

Address: 

 

City:     State:   Zip Code: 

 

Daytime Phone:    Ext.   Email address: 

 
Project Information 

Project or Site Name: 

 

Location:      Town: 

 

Name of Landowner or Project Proponent: 

 

Acreage of the Property: 

 

Description of Proposed Project and Current Site Conditions: (If necessary attach additional sheet) 
 

 

 

 

 
□ Will this project be reviewed as a Notice of Intent by the local Conservation Commission? 

□ Will this project be undergoing MEPA review for reasons other than rare species? 

□ Have you enclosed the required copy of a USGS topographic map in the scale 1:24,000 or 1:25,000 (not copy 

reduced) with the site location clearly marked and centered on the copy page? (Copies of Natural Heritage Atlas 

pages are not accepted) 

 
Please mail this completed form and topographic map to:    

            

Regulatory Review                  

 Natural Heritage and Endangered Species Program     

 MA Division of Fisheries and Wildlife 

 1 Rabbit Hill Road  

 Westborough, MA 01581 

 

Questions regarding this form should be directed according to the county that the property is located: 

Berkshire, Essex, Franklin, Hampshire, Hampden, Middlesex & Worcester Counties call: 508-389-6361 

Barnstable, Bristol, Dukes, Nantucket, Norfolk, Plymouth & Suffolk Counties call: 508-389-6385 
 

Persons requesting information will receive a written response within 30 days of receipt of all information 

required. Please do not ask for an expedited review.  *If you are requesting information for habitat management or 

conservation purposes and you are a non-profit conservation group, government agency or working with a government 

agency please fill out a Data Release Form.       

Jackie Bruce

Tetra Tech, Inc.

238 Littleton Road, Suite 201B

Westford MA 01886

(978) 212-3284 jackie.bruce@tetratech.com

Canal Unit 3 and Canal Community Solar

9 Freezer Road Sandwich

NRG Canal 3 Development LLC and NRG Renew Canal 1 LLC

88 acres

See Continuation Sheet (attached).

✔

✔

✔



MESA Information Request Form 
(Continuation Page) 

Proposed Project and Current Site Conditions: 

NRG Canal 3 Development LLC seeks to permit, construct, and operate a dual-fueled simple cycle 
electric peaking unit (north side of railroad tracks) and NRG Renew Canal 1 LLC seeks to permit, 
construct, and operate a 6,568-panel solar array, south of the railroad tracks.  Both projects are proposed 
to be located within the existing Canal Generating Station property in Sandwich, Barnstable County, 
Massachusetts.  The property is bisected by an existing railroad right of way.   

Although the two proposed projects will only occupy a fraction of the Canal Generating Station property, 
review of the entire study area (outlined on the Attached Figure 1 Study Area) is requested, as project-
related interconnections and relocation of existing facilities may occur in select locations.   

For the new peaking unit facility to the north of the existing railroad tracks, the majority of the site is 
currently developed to support the existing Canal Generating Station, a 1,200- megawatt dual-fueled 
steam electric generating plant.  

The area to the south of the railroad tracks in the location of the solar array is partially developed with 
two tanks surrounded by wooded areas and a cleared transmission corridor to the west.   

The area to the south of the railroad tracks in the location of the electric interconnection to the substation 
is wooded.      
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Commonwealth of Massachusetts 

 

   

 
Jack Buckley, Director 

 

 

 

www.mass.gov/nhesp 
Division of Fisheries and Wildlife  
Field Headquarters, One Rabbit Hill Road, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7890 
An Agency of the Department of Fish and Game      

 

August 28, 2015 
 

Jackie Bruce 
Tetra Tech, Inc. 
238 Littleton Road 
Suite 201B 
Westford MA 01886 
 
RE:         Project Location: 9 Freezer Road 

Town: SANDWICH 
NHESP Tracking No.: 15-34696 

 
To Whom It May Concern: 
 
Thank you for contacting the Natural Heritage and Endangered Species Program of the MA Division of 
Fisheries & Wildlife (the “Division”) for information regarding state-listed rare species in the vicinity of 
the above referenced site.  Based on the information provided, this project site, or a portion thereof, is 
located within Priority Habitat 15 (PH 15) and Estimated Habitat 79 (EH 79) as indicated in the 
Massachusetts Natural Heritage Atlas (13th Edition).  Our database indicates that the following state-listed 
rare species have been found in the vicinity of the site: 
 

Scientific name Common Name Taxonomic Group State Status 

Sternula antillarum Least Tern Bird Special Concern 

Sterna hirundo Common Tern Bird Special Concern 

 
The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. 
c. 131A) and its implementing regulations (321 CMR 10.00).  State-listed wildlife are also protected under 
the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310 
CMR 10.00).  Fact sheets for most state-listed rare species can be found on our website 
(www.mass.gov/nhesp). 
   
Please note that projects and activities located within Priority and/or Estimated Habitat must be 
reviewed by the Division for compliance with the state-listed rare species protection provisions of MESA 
(321 CMR 10.00) and/or the WPA (310 CMR 10.00).   
 

Wetlands Protection Act (WPA) 
If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the 
NOI must be submitted to the Division so that it is received at the same time as the local conservation 
commission.  If the Division determines that the proposed project will adversely affect the actual 
Resource Area habitat of state-protected wildlife, then the proposed project may not be permitted (310 
CMR 10.37, 10.58(4)(b) & 10.59).  In such a case, the project proponent may request a consultation with the 
Division to discuss potential project design modifications that would avoid adverse effects to rare wildlife 
habitat.  
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A streamlined joint MESA/WPA review process is available.  When filing a Notice of Intent (NOI), the 
applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day 
streamlined joint review.  For a copy of the NOI form, please visit the MA Department of Environmental 
Protection’s website:  http://www.mass.gov/dep/water/approvals/wpaform3.doc. 
 

 
MA Endangered Species Act (MESA) 
If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR 
10.14), then project plans, a fee, and other required materials must be sent to Natural Heritage Regulatory 
Review to determine whether a probable “take” under the MA Endangered Species Act would occur (321 
CMR 10.18).  Please note that all proposed and anticipated development must be disclosed, as MESA 
does not allow project segmentation (321 CMR 10.16).  For a MESA filing checklist and additional 
information please see our website: www.mass.gov/nhesp (“Regulatory Review” tab).   
 
We recommend that rare species habitat concerns be addressed during the project design phase prior to 
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their 
habitats is likely to expedite endangered species regulatory review.   
 
This evaluation is based on the most recent information available in the Natural Heritage database, which 
is constantly being expanded and updated through ongoing research and inventory.  If you have any 
questions regarding this letter please contact Lauren Glorioso, Endangered Species Review Assistant, at 
(508) 389-6361. 
 
 
Sincerely, 

 
         
Thomas W. French, Ph.D. 
Assistant Director 
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Bruce, Jackie

From: Glorioso, Lauren (FWE) <lauren.glorioso@state.ma.us>

Sent: Monday, September 14, 2015 4:11 PM

To: Bruce, Jackie

Subject: RE: Info. request, Sandwich, NHESP 15-34696

Jackie,

Thank you for sending the figure which depicts both proposed projects on property (north and south of the rail
tracks). The proposed work does not appear to be within Priority Habitat for rare species, therefore no review pursuant
to the MA Endangered Species Act (MESA) is required. If there are future changes to the proposed project to include
areas of Priority Habitat, please contact our office.

Sincerely,
Lauren Glorioso
Endangered Species Review Assistant
Natural Heritage & Endangered Species Program | Division of Fisheries & Wildlife | 1 Rabbit Hill Road | Westborough,

MA 01581 | ph: 508-389-6361 | fax: 508-389-7890 | lauren.glorioso@state.ma.us | www.mass.gov/nhesp

From: Bruce, Jackie [mailto:Jackie.Bruce@tetratech.com]
Sent: Monday, September 14, 2015 2:43 PM
To: Glorioso, Lauren (FWE)
Subject: RE: Info. request, Sandwich, NHESP 15-34696

Hi Lauren,
Per our discussion, I have attached a figure which shows the limits of disturbance for the two projects proposed on

the property previously reviewed by NHESP. As you can see, the Solar Site (pink) is located on the southern portion
(orange), away from the Cape Cod Canal. We are hoping to get your confirmation that work in this area should not
impact any known RTE species.

The Simple-Cycle Site (black), is proposed on the northern portion (red), with interconnection corridors (aqua,
yellow, and purple) extending across the Property. A new ULSD pipe (blue) is proposed on the existing dock. While a
Ch. 91 Permit Minor Modification will be pursued for this work, no ‘in water’ work is proposed in association with this
project.

Please let me know if you have any questions. I greatly appreciate your insight on this matter.

Sincerely,
Jackie Bruce

Jackie G Bruce | Environmental Planner
Direct (978) 212-3284 | Fax (978) 692-4592 | Mobile (860) 748-8745 | Jackie.Bruce@tetratech.com

Tetra Tech | Complex World, Clear Solutions™
238 Littleton Road, Suite 201B, Westford, MA 01886 | tetratech.com

From: Glorioso, Lauren (FWE) [mailto:lauren.glorioso@state.ma.us]
Sent: Friday, August 28, 2015 7:11 PM
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To: Bruce, Jackie <Jackie.Bruce@tetratech.com>
Subject: Info. request, Sandwich, NHESP 15-34696

Jackie,

Please see the attached letter regarding the Information Request form submitted to NHESP. Please note that the
request area provided with the Information Request form included area over the Cape Cod Canal which our letter
reflects, however, based on the project description it sounds like the project may be proposed entirely outside of
Priority Habitat (not extending into thte waters of the canal), thus a MESA filing would not be required. If you have
questions or require a hard copy, please contact our office.

Sincerely,
Lauren Glorioso
Endangered Species Review Assistant

Natural Heritage & Endangered Species Program | Division of Fisheries & Wildlife |1 Rabbit Hill Road | Westborough,

MA 01581 | ph: 508-389-6361 | fax: 508-389-7890 | lauren.glorioso@state.ma.us | www.mass.gov/nhesp
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US Fish & Wildlife Service

IPaC Trust Resource Report

Project Description
NAME

Canal

PROJECT CODE

KXLGO-ESGFF-E5JHO-REX7V-W5TGZU

LOCATION

Barnstable County, Massachusetts

DESCRIPTION

No description provided

U.S. Fish & Wildlife Contact Information
Species in this report are managed by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 3301-5094 
(603) 223-2541
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Threatened

Endangered

Threatened

Endangered Species
Proposed, candidate, threatened, and endangered species that are managed by the 

 and should be considered as part of an effect analysisEndangered Species Program
for this project.

This unofficial species list is for informational purposes only and does not fulfill the
requirements under  of the Endangered Species Act, which states that FederalSection 7
agencies are required to "request of the Secretary of Interior information whether any
species which is listed or proposed to be listed may be present in the area of a
proposed action." This requirement applies to projects which are conducted, permitted
or licensed by any Federal agency.

A letter from the local office and a species list which fulfills this requirement can be
obtained by returning to this project on the IPaC website and requesting an Official
Species List from the regulatory documents section.

Birds
 Red Knot Calidris canutus rufa

CRITICAL HABITAT

 has been designated for this species.No critical habitat

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DM

 Roseate Tern Sterna dougallii dougallii

CRITICAL HABITAT

 has been designated for this species.No critical habitat

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07O

Mammals
 Northern Long-eared Bat Myotis septentrionalis

CRITICAL HABITAT

 has been designated for this species.No critical habitat

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A0JE

Critical Habitats
Potential effects to critical habitat(s) within the project area must be analyzed along with
the endangered species themselves.

There is no critical habitat within this project area
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Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Migratory Birds
Birds are protected by the  and the Bald and Golden EagleMigratory Bird Treaty Act
Protection Act.

Any activity which results in the  of migratory birds or eagles is prohibited unlesstake
authorized by the U.S. Fish and Wildlife Service ( ). There are no provisions for1
allowing the take of migratory birds that are unintentionally killed or injured.

You are responsible for complying with the appropriate regulations for the protection of
birds as part of this project. This involves analyzing potential impacts and implementing
appropriate conservation measures for all project activities.

 American Oystercatcher Haematopus palliatus

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0G8

 American Bittern Botaurus lentiginosus

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0F3

 Bald Eagle Haliaeetus leucocephalus

Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008

 Black-billed Cuckoo Coccyzus erythropthalmus

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HI

 Blue-winged Warbler Vermivora pinus

Season: Breeding

 Canada Warbler Wilsonia canadensis

Season: Breeding

 Fox Sparrow Passerella iliaca

Season: Wintering

 Hudsonian Godwit Limosa haemastica

Season: Migrating

 Least Bittern Ixobrychus exilis

Season: Breeding

 Least Tern Sterna antillarum

Season: Breeding

 Pied-billed Grebe Podilymbus podiceps

Year-round

 Prairie Warbler Dendroica discolor

Season: Breeding

 Purple Sandpiper Calidris maritima

Season: Wintering

 Rusty Blackbird Euphagus carolinus

Season: Wintering
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Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern

Bird of conservation concern Saltmarsh Sparrow Ammodramus caudacutus

Season: Breeding

 Seaside Sparrow Ammodramus maritimus

Season: Breeding

 Short-eared Owl Asio flammeus

Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HD

 Snowy Egret Egretta thula

Season: Breeding

 Upland Sandpiper Bartramia longicauda

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HC

 Wood Thrush Hylocichla mustelina

Season: Breeding

 Worm Eating Warbler Helmitheros vermivorum

Season: Breeding
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Refuges
Any activity proposed on  lands must undergo a 'CompatibilityNational Wildlife Refuge
Determination' conducted by the Refuge. If your project overlaps or otherwise impacts a
Refuge, please contact that Refuge to discuss the authorization process.

There are no refuges within this project area
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Wetlands
Impacts to  and other aquatic habitats from your project may be subject toNWI wetlands
regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.

Project proponents should discuss the relationship of these requirements to their project
with the Regulatory Program of the appropriate .U.S. Army Corps of Engineers District

DATA LIMITATIONS

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.

DATA EXCLUSIONS

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

DATA PRECAUTIONS

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.

Wetland data is unavailable at this time.
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ATTACHMENT 5.I-1: ECONOMIC AND FISCAL IMPACT ANALYSIS
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ECONOMIC & FISCAL IMPACT ANALYSIS: 
 

CANAL 3 PROJECT 
 

 
 
 

Prepared by 
 

Clyde W. Barrow, Ph.D., General Manager 
Pyramid Associates, LLC 

 
 

for  
 

NRG Canal 3 Development LLC  
for submission  

 
to the 

 
CAPE COD COMMISSION 

 
October 2016



 

 
 

ECONOMIC & FISCAL IMPACT ANALYSIS:  
 

CANAL 3 PROJECT 
 

 
MAJOR FINDINGS 

 

 
Capital Investment:  

Approximately $275.4 million capital investment 
 

Direct Economic Impacts (Construction):   
1,056 jobs and $55.9 million labor income 

Average Annual Wage = $52,900 
 

Indirect & Induced Economic Impacts (Construction):   
471 jobs and $20.5 million labor income 

 
Indirect & Induced Economic Impacts (Operations):   

18 jobs and $1.3 million in annual employee compensation 
 

Fiscal Impact (Operations): 
$2.7 million in average annual PILOT and Host Community Agreement 

payments to Town of Sandwich and other local entities1  
 

 
 
 
 
 
 
 
 
 
 
 
 

                                                      
1 Over the initial 21 years of commercial operation of the Canal 3 Project 
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1.00 PURPOSE OF THE REPORT 
 
NRG Canal 3 Development LLC (“NRG”) is proposing to modernize and upgrade the Canal 
Generating Station (“Canal”) located at 9 Freezer Road, Sandwich, Massachusetts.2 The 
Canal Unit 3 Project (“Canal 3 Project”) being proposed by NRG qualifies as a Development 
of Regional Impact (DRI) under the Cape Cod Commission Act of 1990, particularly as 
implemented in Section 3(e)(i) of the Commission’s Enabling Regulations Governing 
Review of Developments of Regional Impact. These regulations state that a development 
project qualifies as a DRI if it involves “new construction of any building or buildings 
(including any accessory and auxiliary structures) with a Gross Floor Area greater than 
10,000 square feet.”3 
 
The proposed Canal 3 Project will construct a simple cycle combustion turbine, primarily 
peaking unit, on a 12 acre site in the Town of Sandwich (Parcel ID 92-002) that is currently 
zoned Industrial and classified as an Electric Generating Plant. The purpose of the Canal 3 
Project is to promote electrical grid reliability in the Southeastern Massachusetts/Rhode 
Island load zone. The new generating capacity will operate mainly on days of peak demand 
-- in very cold or very hot weather -- or during system contingencies, such as unexpected 
outages or major weather events.  
 
As a DRI, it is assumed that the Canal 3 Project will be reviewed by the Cape Cod 
Commission against the Economic Development Goals and the Minimum Performance 
Standards (“MPS”) established in the 2009 Regional Policy Plan (RPP) and the 
Commission’s Economic Development Technical Bulletin, No. 04-002. 
 
 The 2009 RPP establishes four major Economic Development (ED) Goals: 
 

ED1 To promote the design and location of development and redevelopment 
to preserve the Cape’s environmental and cultural heritage, use infrastructure 
efficiently, minimize adverse impacts, and enhance the quality of life for Cape 
Codders. 
 
ED2 To promote a balanced regional economy with a broad business, 
industry, employment, cultural, and demographic mix capable of support 
year-round and quality employment opportunities. 
 
ED3 To promote economic activity that retains and attracts income to the 
region and benefits residents, thus increasing economic opportunity for all. 
 

                                                      
2 The land is owned by NRG Canal LLC, an indirect subsidiary of NRG Energy, Inc. Property for the new unit 
will be leased by the current owner to NRG Canal 3 Development LLC, a subsidiary of NRG Energy, Inc. that 
will own and operate Canal 3. 
3 Barnstable County Ordinance, 90-12 (as subsequently amended and revised, effective March 2011). 
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ED4 To provide adequate capital facilities and infrastructure that meet 
community and regional needs, expand community access to services, and 
improve the reliability and quality of services. 
 

The Commission’s Economic Development Technical Bulletin, No. 04-002 (2004, 1) is 
designed “to help applicants understand how Developments of Regional Impact (DRI) are 
reviewed from the economic development perspective” and it “describes data required and 
information requested from the applicant to facilitate a thorough analysis.”  
 
MPS 3.1.1 states that in reviewing any Development of Regional Impact, the Commission 
weighs the estimated/anticipated benefits and detriments of the project and that the applicant 
bears the burden of demonstrating to the Commission that the benefits of the project 
outweigh the detriments. MPS 3.1.1 further states that the Commission will evaluate the 
economic impacts of proposed developments taking into account net job creation, fiscal 
impact, employee benefits, housing needs, and services and/or products provided and that 
the Commission will consider any negative or positive impacts that a project may have on 
the Cape Cod economy. Therefore, as stated in the Economic Development Technical 
Bulletin (2004, 1), the economic data that the DRI applicants are “responsible for providing” 
are at least those that the Commission needs to minimally fulfill its obligation to “evaluate 
the economic impacts of the proposed developments” and “consider any negative or positive 
impacts that a project may have on the Cape Cod economy.” 
 
The Regional Policy Plan, Part I.3, Minimum Performance Standard (MPS) 3.1.1 states that 
“Commercial/Industrial Developments of Regional Impact applicants shall be responsible 
for providing economic data” to the Commission. For this purpose, and in compliance with 
this standard, NRG retained Dr. Clyde W. Barrow, General Manager of Pyramid Associates, 
LLC (see Appendix B), to prepare an economic and fiscal impact analysis of the proposed 
DRI. 
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2.00 PROJECT INFORMATION  
 
NRG’s parent NRG Energy, Inc. is the leading integrated power company in the United 
States with the nation’s largest and most diverse competitive electric generation portfolio 
and leading retail electricity platform. NRG Energy, Inc. is a Fortune 200 company that is 
pioneering the development of smarter energy choices and delivering exceptional service to 
almost 3 million residential and commercial customers throughout the country.4 In addition, 
NRG Energy, Inc. actively contributes to the local communities where NRG employees live 
and work by contributing millions of dollars to organizations and charities that have a direct 
impact on the lives of the people in NRG Energy Inc. communities, including food banks, 
housing, and supplemental education to people in need.5 NRG Energy Inc. has won 
numerous awards for industry leadership and many of its nationwide econrg initiatives, 
which are targeted toward meeting the challenges of climate change, clean air, and natural 
resources protection.6 
 
2.10 PROJECT DESCRIPTION 
 
The Canal 3 Project will primarily involve the installation of a state-of-the-art simple cycle 
combustion turbine for peaking service. The electric generating capacity of this new turbine 
will provide additional needed load capacity to the Southeast Massachusetts/Rhode Island 
(SEMA/RI) load zone in the Independent System Operator-New England (ISO-NE) 
electrical grid, which is an area of the ISO New England grid that is currently underserved 
by electricity providers.7  
 
The Canal 3 Project will achieve its objective by installing a modern, high efficiency turbine 
that uses primarily clean natural gas to provide a nominal 3508 megawatts of new generating 
capacity. The new turbine will modernize and upgrade NRG’s existing Canal Generating 
Station at 9 Freezer Road, Sandwich, Massachusetts (see Figure 1, Figure 2, and Figure 3). 
The proposed Canal 3 Project will be  built on a portion of the 12 acre site in the Town of 
Sandwich (Parcel ID 92-002) that is currently zoned Industrial and classified as an Electric 
Generating Plant.9 By installing the new turbine at this location, NRG will be able to build 
on the existing infrastructure of the Canal Generating Station so the new facility will not 
require a new gas line, electrical substation, or additional fuel storage tanks.  
 

                                                      
4 http://www.nrg.com/company/about/who-we-are/ 
5 See, NRG, 2015 Sustainability Report, available at http://www.nrg.com/documents/sustainability/2015-nrg-
sustainability-report.pdf 
6 See, http://www.nrg.com/company/about/who-we-are/awards-accolades/ 
7 At the close of ISO-NE’s forward capacity auction FCA #9, the auction prior to FCA #10 in which Canal 
participated, a shortfall of 238 Megawatts of generation capacity was identified in the SEMA/RI load zone. 
For more information, see, http://www.iso-ne.com/static-
assets/documents/2015/02/fca9_finalresults_final_02272015.pdf 
8 The gross electrical output of the CTG will vary from approximately 330 MW at higher ambient temperatures 
to approximately 365 MW at very low temperatures. 
9 The land is owned by NRG Canal LLC, an indirect subsidiary of NRG Energy, Inc. Property for the new unit 
will be leased by the current owner to NRG Canal 3 Development LLC, a subsidiary of NRG Energy, Inc. that 
will own and operate Canal 3. 

http://www.iso-ne.com/static-assets/documents/2015/02/fca9_finalresults_final_02272015.pdf
http://www.iso-ne.com/static-assets/documents/2015/02/fca9_finalresults_final_02272015.pdf
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Based on the current schedule, Canal 3 construction is expected to begin in June 2017 and 
begin commercial operation by June 2019. 

 
Figure 1 

Aerial View of Existing Canal Generating Station, Sandwich, Massachusetts 
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Figure 2  
Aerial View of NRG Development Projects at Canal Generating Station, Sandwich, 

Massachusetts 
 

 
 

Figure 3 
Visual Impact of Canal Generating Station, Sandwich, Massachusetts 
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2.20 DEFINTION OF THE MARKET 
 

2.21 Market Area 
 

The Canal 3 Project is unique in terms of the market share estimate required by the 
Commission’s Economic Development Technical Bulletin (2004), because it does not 
exclusively serve a local market defined by a town or cluster or towns or a regional market 
defined by Barnstable County. The Canal 3 Project’s market area is the ISO New England 
electric grid, which consists of the six New England states, including Connecticut, Maine, 
Massachusetts, New Hampshire, Rhode Island, and Vermont. This grid is sub-divided into 
load zones (see Figure 4). The Canal 3 Project’s generating capacity is intended to supply 
the Southeastern Massachusetts10 and Rhode Island load zones as these zones are currently 
undersupplied by electricity providers, particularly during periods of peak demand or 
unexpected outages.11 
 

Figure 4 
ISO New England Load Zones 

 

 
(source: http://www.iso-ne.com/markets-operations/market-performance/load-costs) 
 
 

                                                      
10 Includes Cape Cod. 
11 At the close of ISO-NE’s forward capacity auction FCA #9, the auction prior to FCA #10 in which Canal 
participated, a shortfall of 238 Megawatts of generation capacity was identified in the SEMA/RI load zone. 
For more information, see, http://www.iso-ne.com/static-
assets/documents/2015/02/fca9_finalresults_final_02272015.pdf 

http://www.iso-ne.com/static-assets/documents/2015/02/fca9_finalresults_final_02272015.pdf
http://www.iso-ne.com/static-assets/documents/2015/02/fca9_finalresults_final_02272015.pdf
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2.22 Market Size 
 
The ISO New England grid consists of 7.1 million retail electricity customers serving a total 
population of 14.7 million residents. This grid delivered 126,955 gigawatt-hours (GWh) of 
total annual energy in 2015, with 136,355 GWh being the all-time highest total annual 
energy served in 2005. The reached 28,130 megawatts (MW) all-time summer peak demand 
on August 2, 2006 and 22,818 MW all-time winter peak demand on January 15, 2004. The 
region’s peak demand under normal weather conditions is forecast to grow 0.2% annually, 
while the region’s peak demand under extreme summer weather is forecast to grow 0.3% 
annually. 
The ISO New England electric grid currently has 350 generators with 31,000 MW of 
generating capacity and 11,500 MW of proposed generating capacity consisting mostly of 
natural gas and wind. 4,200 MW of non-gas generating capacity will have retired between 
2013 to 2019, with about 30% of the grid’s generating capacity (over 10,000 MW) either 
retiring or at-risk of retirement by 2020.12  

 
2.23 Market Capture & Substitution 

 
Table 1 provides an estimate of Canal 3’s maximum potential “market share” defined as the 
percentage of annual electrical generation in the Southeast Massachusetts load zone. The 
calculation is based on NRG’s proposed permit limit for annual operations of Canal 3 as a 
percent of historical annual generation in the Southeast Massachusetts load zone of ISO New 
England. Based on this formula, Canal 3 could provide up to 6.6% of the annual electrical 
generation for this load zone (see Table 1). 
 
This SEMA/RI load zone is currently underserved by electricity suppliers, and Canal 3 will 
only operate during periods of peak demand, so there will not be any substitution effect or 
negative economic impact on existing Cape Cod businesses. 
 
  

                                                      
12 http://www.iso-ne.com/about/key-stats 

http://www.iso-ne.com/about/key-stats
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Table 1 
Estimated Max Potential Market Share of Canal 3 Power Generating Plant 

 

 
 

2.24 Competitive Impacts 
 
Because natural gas accounts for approximately 42% of all electricity generation in the ISO 
New England market area, the price of electricity in the market area tends to track the price 
of natural gas.13  
 
In economic theory, additional supply from new and efficient natural gas-fired generators 
could result in a reduction in electricity rates so long as demand remains constant or declines 
in the market area as it has done from 2004 to 2015 (see Table 1). 
 
2.30 LOCAL PURCHASES 
 
The Canal 3 Project will make approximately $418,000 in local purchases annually for 
temporary contract labor, maintenance, environmental security and safety, professional 
services, and operations and management support. 
 
  

                                                      
13 ISO New England, Inc., ISO New England Overview, Presentation to the Joint Committee on Energy, 
Utilities, and Technology, Maine State Legislature, Augusta, Maine, January 20, 2011, see, http://www.iso-
ne.com/pubs/pubcomm/pres_spchs/2011/final_maine_jan20_11_post.pdf 

SEMA Canal 3
Generation (GWh) Generation (GWh)

-Actual- @ 50% Max CF (Proposed Permit Limit) % "Market Share"
2004 27,644 1,459 5.3%
2005 27,061 1,459 5.4%
2006 24,871 1,459 5.9%
2007 27,324 1,459 5.3%
2008 24,734 1,459 5.9%
2009 21,350 1,459 6.8%
2010 23,334 1,459 6.3%
2011 19,444 1,459 7.5%
2012 18,319 1,459 8.0%
2013 18,124 1,459 8.0%
2014 20,256 1,459 7.2%
2015 19,842 1,459 7.4%

12 year Avg 22,692 6.6%
Source: ISO New England, NRG Energy, Inc., and Pyramid Associates, LLC.
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2.40 PROJECT LOCATION 
  
The proposed Canal 3 Project is located in an Economic Center (see Figure 5). It is not 
located in an Industrial and Service Trade Area, nor is it located in a Village. 
 

Figure 5 
Regional Land Use Vision Map 

 

 
 
 
The Cape Cod Commission Act also authorizes the Commission to designate specific 
resource-sensitive areas as Districts of Critical Planning Concern (DCPC) for specific 
planning and regulatory efforts.14 The proposed Canal 3 Project will not be located in a 
DCPC.15 
 
  

                                                      
14 Cape Cod Commission, Cape Cod Regional Policy Plan (Barnstable, MA, 2012), p. 3, available at 
http://www.capecodcommission.org/resources/RPP/2012RPP_printJan2013.pdf 
15 “Cape Cod Districts of Critical Planning Concern, as of September 2013,” available at 
http://www.capecodcommission.org/departments/planning/DCPC/designated?searched=district+of+critical&
advsearch=exactphrase&highlight=ajaxSearch_highlight+ajaxSearch_highlight1 
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2.50 CAPITAL INVESTMENT 
 
The proposed Canal 3 Project will require approximately a $275.4 million capital 
investment. The capital investment includes $130.3 million in building and construction 
(47.3%),16 $23.8 million in fees, interest, and insurance (8.6%), $18.8 million in professional 
services (6.8%). NRG Energy will spend approximately $102.5 million on combustion 
turbines and related equipment (37.2.0%)17 (see Table 2).  
 

Table 2 

 
 

 
 
 
 
 
 
 
 
 

                                                      
16 The construction work includes site preparation, concrete, installation of mechanical equipment, 
instrumentation, and controls, insulation, painting, piping, electrical, noise abatement, refurbishment of 
existing fuel storage tanks, and the installation of NRG network communications. 
17 Includes architectural and construction engineering services, construction management services, legal 
services, environmental consultants, traffic engineering, civil and construction engineers, and economic and 
fiscal impact analysis. 

Item Est. Cost

Site Work/Construction $126,033,000
Refurbishing Existing Fuel Storage T $3,260,000
Landscaping $500,000
NRG Network Communications $500,000

Construction Sub-Total $130,293,000

Major Equipment (turbine, etc.) $102,541,000
Fees, Interest, & Insurance $23,768,000
Professional Services $18,793,000

Miscellaneous Sub-Total $145,102,000

TOTAL $275,395,000

Canal 3 Project:                                                                              
Estimated Capital Investment

Source: NRG Energy, Inc.
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3.00 ECONOMIC & EMPLOYMENT IMPACTS 
 
3.10 DEFINITIONS 

 
Economic impacts measure the importance of an economic activity primarily in terms of the 
output, employment, and personal income generated by that activity: 

 
Output -- the value of goods and services produced at the identified business 
establishment or construction project. 
 
Employment -- the number of people employed at the identified business 
establishment or construction project, including wage and salary employees 
and self-employed persons. 
 
Personal Income -- the wages, benefits, and other income derived from 
employment that is linked geographically to the identified work site. 
 

Economic impacts consist of direct impacts, indirect impacts, induced impacts, and total 
impacts:  

 
Direct Economic Impacts are the economic activities carried out at a business 
establishment or construction project and are therefore an immediate consequence of the 
economic activity that would not have occurred in the absence of the business establishment 
or construction project. 

 
Indirect Economic Impacts are generated by off-site economic activities that are 
attributable to the identified business establishment.  These economic activities occur mainly 
as a result of non-payroll expenditures or local purchases by the business within a defined 
local area (e.g., county). Local expenditures include a range of operating expenses such as 
construction materials, office supplies, motor transport, horticultural services, furniture, 
utilities, maintenance and repairs, business machines, business services, management 
consulting, and so forth.  Indirect impacts differ from direct impacts insofar as they originate 
entirely off-site, although the indirect impacts would not have occurred in the absence of the 
identified business establishment.   

 
Induced Economic Impacts are the multiplier effects of the direct and indirect impacts 
created by successive rounds of spending by employees and proprietors.18   

 
Total Economic Impacts are the sum of the direct, indirect, and induced impacts. 
 
                                                      
18 Most of the take-home income earned by employees is spent locally.  Some of this spending becomes income 
to local individuals who provide services to employees.  Some the spending by employees goes to local 
businesses and becomes income to the business owners and their employees.  Subsequently, part of these 
second-round incomes are also spent locally and thus become income to another set of individuals.  As 
successive rounds of spending occur, additional income is created in the local area, region, and state.  The 
impact of these successive rounds of spending is called the “multiplier effect.” 
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3.20 METHODOLOGY 
 

The North American Industry Classification System (NAICS) classifies all business 
establishments into one or more of twenty major Sectors. The Canal 3 Project is classified 
under NAICS Sector Code 221112 Electric Power Generation: 
 

221112 Electric Power Generation, Fossil Fuel (e.g., coal, gas, oil) 
This U.S. industry comprises establishments primarily engaged in operating fossil fuel 
powered electric power generation facilities. These facilities use fossil fuels, such as coal, 
oil, or gas, in internal combustion or combustion turbine conventional steam process to 
produce electric energy. The electric energy produced in these establishments is provided to 
electric power transmission systems or to electric power distribution systems.  

 
Economic models can be used to forecast personal income, employment, business sales, and 
value-added impacts for most industries, including retail stores. The available models 
represent a continuum of sophistication and cost that must be balanced against project 
budgets and the potential size of project impacts (where dynamic modeling becomes more 
important).  The available models consist of Input/Output Models and Economic Simulation 
Models. 

 
Input/Output (I/O) Models are essentially accounting tables which trace the linkages of inter-
industry purchases and sales within a given county, region, state, or country.  They utilize 
information on technologies and local trade. Technology data consists of information on the 
inputs from other industries that are used to produce a dollar of output for each specific 
industry. Local trade data consists of information on how much of a given industry’s 
purchases are supplied by other firms located within the study area.  The I/O model yields 
multipliers that are used to calculate the total direct, indirect, and induced effect on jobs, 
income, and output generated per dollar of spending on various types of goods and services 
in the study area. Input/Output Models calibrated for specific counties are commercially 
available for any part of the United States from the Minnesota IMPLAN Group (MIG, Inc.) 
and the U.S. Bureau of Economic Analysis (RIMS II – Regional Input/Output Multiplier 
System II). 
 
The indirect and induced economic impacts of the proposed Canal 3 Project were calculated 
and specified using IMPLAN (Impact Analysis for PLANing), which is an Input/Output 
modeling system developed by applied economists at the University of Minnesota and the 
U.S. Forest Service. Figures on direct employment supplied by NRG were confirmed using 
IMPLAN by insuring that standard input (labor)/output (sales) accounts were consistent with 
established data for Barnstable County. The IMPLAN modeling system has been in use since 
1979 and is currently used by over 500 private consulting firms, university research centers, 
and government agencies. The IMPLAN modeling system uses input-output analysis to 
construct quantitative models of trade flow relationships between businesses and between 
businesses and final consumers. From this data, one can examine the effects of a change in 
one or several economic activities to predict its effect on a specific state, regional, or local 
economy (impact analysis). 
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The IMPLAN input-output accounts capture all monetary market transactions for 
consumption in a given time period.  The IMPLAN input-output accounts are based on 
industry survey data collected periodically by the U.S. Bureau of Economic Analysis and 
follow a balanced account format recommended by the United Nations.  IMPLAN also 
includes social accounting data (e.g., personal income and gross state product) that makes it 
possible to measure non-industrial transactions such as the payment of indirect taxes by 
businesses and households.  The IMPLAN database provides data coverage for the entire 
United States by county and has the ability to incorporate user-supplied data at each stage of 
the model building process to insure that estimates of economic impacts are both up-to-date 
and specific to an economic area.19  IMPLAN can construct local input-output models in 
units as small as five-zip code clusters. 

 
IMPLAN’s Regional Economic Accounts and Social Accounting Matrices are used to 
construct local, county, or state-level multipliers specific to an economic area.  Multipliers 
describe the response of an economy to a change in demand or production.  The multipliers 
allow economic impact analysis to move from a descriptive input-output model to a 
predictive model.  Each industry that produces goods or services generates demand for other 
goods and services and this demand is multiplied through a particular economy until it 
dissipates through “leakage” to economies outside the specified area.  Thus, multipliers 
calculate the response of the economic area to a change in demand or production.   

 
IMPLAN models discern and calculate leakage from local, regional, and state economic 
areas based on workforce configuration, the inputs required by specific types of businesses, 
and the availability of both inputs in the economic area.  Consequently, economic impacts 
that accrue to other regions or states as a consequence of a change in demand are not 
counted as impacts within the economic area.  The model accounts for substitution and 
displacement effects by deflating industry-specific multipliers to levels well below those 
recommended by the U.S. Bureau of Economic Analysis.  In addition, multipliers are applied 
only to personal disposable income to obtain a more realistic estimate of the multiplier 
effects from increased demand.  The model only includes personal income such as wages, 
benefits, and proprietor income that are linked geographically to the workplace site.  The 
reliability of these estimates has been proven through empirical testing.  

 
A predictive model is constructed by specifying a series of new expenditures in a specific 
economic area (e.g., new employment or construction) which is then applied to the industry 
multipliers for that particular region. Based on these calculations, the model estimates final 
demand, which includes employment, employee compensation (excluding benefits), and 
point-of-work personal income (including benefits).  The initial IMPLAN data details all 
purchases in a given area, including imported goods and services.  Importantly, IMPLAN’s 
Regional Economic Accounts exclude imports to an economic area so the calculation of 
economic impacts identifies only those impacts specific to the targeted economic area.   

                                                      
19 The IMPLAN modeling system draws on a variety of statistical sources, including the Bureau of Labor 
Statistics Growth Model, Bureau of the Census, ES-202 employment and earnings data, the Regional Economic 
Information System (REIS), and the Bureau of Economic Analysis Gross State Product data.  
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IMPLAN calculates this distinction by applying Regional Purchase Coefficients (RPC) to 
predict regional purchases based on an economic area’s particular characteristics.  The 
Regional Purchase Coefficient represents the proportion of goods and services that will be 
purchased regionally under normal circumstances, based on the area’s economic 
characteristics described in terms of actual trade flows within the area.  IMPLAN also 
contains a Local Purchase Coefficient (LPC) that allows one to calculate the maximum 
possible economic impacts on an area if all inputs that can be purchased within the area are 
purchased within that area.  The LPC is useful for calculating the potential impact of local 
vendor and employment preference arrangements. 

 
Economic impacts are normally calculated separately for the construction phase and 
operations phase of a business establishment.  The economic impacts of construction and 
other capital expenditures are inherently limited in duration and last only as long as 
construction and related capital purchases are underway. The operations phase of a business 
establishment generates economic impacts that continue as long as the facility remains in 
existence.   

 
 3.21 Assignment to IMPLAN Industry Sectors 
 
Construction and building expenditures were assigned to the following IMPLAN Codes for 
purposes of calculating direct, indirect, and induced impacts: 
 

• 54   Construction of New Power & Communication Structures 
• 433 Monetary Authorities and Depository Credit Intermediation 
• 434 Nondepository Credit Intermediation & Related Activities 
• 437 Insurance Carriers 
• 447 Legal Services 
• 449 Architectural, Engineering, & Related Services 
• 454 Management Consulting Services 
• 455 Environmental & Other Technical Consulting Services 
• 460 Miscellaneous Scientific & Technical Services 
• 462 Office Administrative Expenses 
• 520 Other Government Enterprises 

 
Operations phase revenues were assigned to IMPLAN Codes for purposes of calculating 
direct, indirect, and induced impacts: 
 

• 42   Electric Power Generation  
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3.22 Regional Purchase Coefficient 
 
The IMPLAN model assumes that all construction is purchased from local contractors and 
professional service firms, who then purchase goods and services from inside and outside 
the local area according to the average for the industry. This assumption has been manually 
adjusted to an RPC of 48.9%, by excluding most expenditures for fees, interest, insurance, 
and professional services as well as the entire cost (100%) of the combustion turbines and 
related machinery, to generate a more accurate estimate of construction-related output, 
employment, and income impacts for Barnstable County.20 
 
 3.23 Trade and Freight Margins 
 
When a business establishment purchases goods or services, the expenditure covers at least 
the price of the goods or services, but it may also include the cost of shipping, insurance, 
wholesale margin, retail margin, and brokerage fees. IMPLAN provides sector-specific 
margins to account for these “exported” expenditures. It is assumed that construction 
services are purchased directly from contractors. 
 
3.30 CONSTRUCTION PHASE 
 
The proposed Canal 3 Project will require approximately a $275.4 million capital 
investment. The capital investment includes $130.3 million in building and construction 
(47.3%),21 $23.8 million in fees, interest, and insurance (8.6%), $18.8 million in professional 
services (6.8%). NRG Energy will spend approximately $102.5 million on combustion 
turbines and related equipment (37.2.0%).22  
 
The construction phase impacts were adjusted in the model to an RPC of 48.9%, because 
most (90%) of the expenditures for fees, interest, insurance, and professional services were 
excluded from the construction phase model, as was the entire cost (100%) of the combustion 
turbines and related machinery. It is assumed that these expenditures are made off-Cape to 
insure that the model yields a more accurate estimate of construction-related output, 
employment, and income impacts for Barnstable County. After these adjustments, the 
Consultant estimates that the Direct Economic Impact on Barnstable County will be 
approximately $148.5 million in building and construction output spread across Calendar 
Years 2017, 2018, and 2019 (i.e., the construction phase). 
 

                                                      
20 In other words, it is assumed that most insurance and interest payments, as well as regulatory fees, and 
professional services (e.g., architectural and construction management) are purchased from vendors 
headquartered outside Barnstable County. By excluding these expenses from the economic impact model, the 
model generates a more accurate estimate of the economic impact of the construction phase on Barnstable 
County. The model also excludes the cost of major equipment such as the combustion turbine, SCR and CO 
catalyst system and generator step-up transformer which will be manufactured outside Barnstable County. 
21 The construction work includes site preparation, concrete, installation of mechanical equipment, 
instrumentation, and controls, insulation, painting, piping, electrical, noise abatement, refurbishment of 
existing fuel storage tanks, and the installation of NRG network communications. 
22 The $275.4 million capital investment does not include any additional capital investments in public 
infrastructure or mitigation measures that may be required by the Cape Cod Commission. 
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3.31 Direct Employment & Compensation Impacts 
 

The IMPLAN model predicts that the construction of the Canal 3 Project will generate 1,056 
direct construction jobs over a 24-month period and $55.9 million in direct employee 
compensation (see Table 3). These jobs will have an annual average wage of $52,900 (2016 
dollars), which does not include payments for fringe benefits. 
 

Table 3 

Direct Indirect Induced Total
Employment 1,056 181 290 1,527
Compensation $55,862,008 $7,881,980 $12,574,702 $76,318,690
Annual Avg. Wage $52,900 $43,547 $43,361 $49,979

Canal 3 Project:                                                                                                                        
Employment & Compensation Impacts of Construction Phase

Note: 2016 dollars.  
 

3.32 Indirect & Induced Employment & Compensation Impacts 
 

The IMPLAN model predicts that construction of the Canal 3 Project will support an 
additional 181 jobs in Barnstable County through indirect impacts (i.e., construction-related 
purchases) and 290 jobs through induced impacts (i.e., consumer purchases by construction 
workers). The employment generated by indirect and induced impacts will support an 
additional $20.5 million in employee compensation in Barnstable County during the 
construction phase of the project (see Table 3). 

 
The IMPLAN modeling system is able to specify the sector distribution of indirect and 
induced impacts by calculating the regional effect of construction purchases based on the 
BEA’s input-output accounts for Barnstable County calculating the effect of increased 
consumer demand (employment) from gross state product data.  The model predicts that 
indirect and induced impacts will be distributed widely across the county as these impacts 
will be distributed across 158 of IMPLAN’s 536 industry account sub-codes. 

 
The most significant indirect and induced impacts will occur in sectors that provide 
construction-related inputs (e.g., real estate and wholesale trade) and consumer services to 
construction industry employees (e.g., food and beverage services, banks, health care, and 
retail) (see Table 4). 
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Table 4          

Industry Indirect Induced Total Off-site
Real Estate 13 22 35
Wholesale Trade 17 5 22
Environmental & Other Technical Consulting 18 2 20
Full Service Restaurants 2 16 18
Retail - Clothing & Clothing Accessories 13 3 16
Architectural, Engineering, & Related Services 15 1 16
Hospitals 0 15 15
Retail - Food & Beverage Stores 4 11 15
Retail - Nonstore Retailers 12 3 15
Retail - Miscellaneous Store Retailers 10 4 14
Limited Service Restaurants 1 13 14
Monetary Authorities & Depository Credit Intermediation 7 5 12
Services to Buildings 6 6 12
Offices of Physicians 0 11 11
Other Financial Investment Activities 2 8 10
Retail - General Merchandise Stores 5 5 10
Retail - Health & Personal Care Stores 6 3 9
All Other Food & Drinking Places 1 8 9
Nondepository Credit Intermediation & Related Activities 8 1 9
Nursing & Community Care Facilities 0 8 8

Canal 3 Project:                                                                                                                                                                           
Sector Distribution of Major Indirect and Induced Employment Impacts During Construction Phase, 

June 2017 thru December 2019

Source: IMPLan Version 3.0 (2016). Includes only 20 largest impact sectors.  
 
3.40 OPERATIONS PHASE 
 
The operations phase of any business establishment generates economic impacts that 
continue as long as the establishment remains in existence. The IMPLAN modeling system 
uses U.S. Bureau of Labor Statistics earnings and income data and the U.S. Bureau of 
Economic Analysis Regional Economic Information System (REIS) to calculate place of 
work income. Indirect and induced impacts have been estimated on the basis of current 
(2016) earnings specific to the local area and on the basis of a staffing matrix specific to the 
proposed Canal 3 Project. 
 

3.41 Indirect & Induced Employment & Compensation Impacts 
 

The Canal 3 Project will make average annual payments of approximately $2.7 million to 
the Town of Sandwich and other local government entities. These payments will support an 
additional 17 jobs in Barnstable County as indirect impacts (i.e., facility-related non-payroll 
purchases) and 1 job through induced impacts (i.e., employee purchases) (see Table 5). The 
employment generated by indirect and induced impacts will support an additional $1.3 
million in employee compensation in Barnstable County. It will also make approximately 
$418,000 in local purchases annually for temporary contract labor, maintenance, 
environmental security and safety, professional services, and operations and management 
support.  

 
The IMPLAN modeling system is able to specify the sector distribution of indirect and 
induced impacts by calculating the regional effect of a business establishment’s purchases 
based on the BEA’s input-output accounts for Barnstable County and by calculating the 
effect of increased consumer demand (employment) from gross state product data.  The 
model predicts that indirect and induced impacts will be distributed across 109 of IMPLAN’s 
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536 industry account sub-codes. The most significant indirect and induced impacts will 
occur in sectors that provide operational inputs to the facility or that provide retail, health 
care, and financial, services to the facility’s employees. 
 

3.50 TOTAL COMBINED ECONOMICS IMPACTS 
 

3.51 Total Combined Employment Impacts 
 
The total combined employment impacts for construction and operations will be realized 
over a 42 month period with the beginning of construction in June 2017 to the opening of 
the new power generating plant in June 2019, followed by its subsequent operation for the 
remainder of 2019 and into 2020. The estimated rate at which all employment impacts will 
be realized in Barnstable County is illustrated in Table 5. 
 

Table 5 

 
 

3.52 Total Combined Compensation Impacts 
 
The total combined compensation impacts for construction and operations on an annualized 
basis are shown in Table 6. Construction impacts will be realized over a 24-month period, 
while operations impacts, which include the indirect economic benefits of PILOT and HCA 
payments are shown for the first 21 years of plant operations. 
 

Table 6 

 

FY 2017 CY 2018 CY 2019 CY 2020

Direct Economic Impacts 201 634 222 -
Construction 201 634 222 -

Operations - - - -
Indirect Economic Impacts 34 109 17

Construction 34 109 38 -
Operations - - 8 17

Induced Economic Impacts 55 174 61 1
Construction 55 174 61 -

Operations - - - 1
Total Economic Impacts 290 916 321 18

Construction 290 916 321 0
Operations - - - 18

Canal 3 Project:                                                                                                               
Total Combined Employment Impacts

Sources:  IMPlan Version 3.0 (2016), Pyramid Associates, LLC (2016), & NRG Energy, 
Inc. (2016). Note: Direct, Indirect & Induced jobs = Total jobs (i.e., full-time + part-
time).

Direct Indirect Induced Total
Average Annual Economic Benefit During 24-mo Construction Period 27,931,004$        3,940,990$           6,287,351$         38,159,345$      

Average Annual Economic Benefit During First 21 Years of Operations -$                       1,271,965$           -$                     1,271,965$        
Sources: NRG (2016); Implan 3.0 (2016).

Canal 3 Project: Total Compensation Impacts (Annual Average)
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4.00 FISCAL IMPACT INFORMATION 
 
The fiscal impacts and benefits of the proposed Canal 3 Project are defined by a Host 
Community Agreement (“HCA”) and a Payment in Lieu of Taxes Agreement (“PILOT”) 
negotiated between the Town of Sandwich and NRG. The Town of Sandwich has relied on 
its own technical consultants, municipal officials, town staff and legal counsel to analyze the 
proposed Canal 3 Project and the Town of Sandwich has concluded “that, subject to the 
agreements contained and/or described herein, and Owner’s strict adherence to all applicable 
federal, state and local permits, laws and regulations, the net result of the Project’s 
construction and operation is consistent with preservation of the human and natural 
environment and will protect the interests of the Town.”23 The relevant details of these 
agreements are discussed below with respect to the various municipal services and benefits 
covered by the PILOT and HCA. 
 
4.10 PAYMENT IN LIEU OF TAXES (PILOT) AGREEMENT  
 
The PILOT covers all real and personal property taxes otherwise due for the new facility but 
it does not affect any payments, other than real and personal property taxes, owed by NRG 
to the Town of Sandwich, including, but not limited to, payments due under the HCA, 
vehicle excise taxes, and amounts for services, if any, provided by the Town to NRG and 
the Canal 3 Project, such as water and sewer services.  The term of the PILOT is for 21 years 
starting at the Canal 3 Project Commercial Operation Date (“COD”).   
 
The existing Canal Generating Station will continue to be assessed and taxed pursuant to the 
terms of the Tax Valuation Agreement dated April 3, 2014 by and between the Town and 
NRG Canal LLC and/or G.L. c. 59, as applicable, and is not subject to the PILOT. 
In FY 2016, the existing Canal Generation Station was assessed at $120 million and paid 
$1.84 million in property tax payments. 
 

                                                      
23 Host Community Agreement between the Town of Sandwich and NRG Canal 3 Development LLC 
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The amounts listed below in Table 7 are to be paid in equal installments on a quarterly basis 
to the Town of Sandwich Tax Collector. “FY 1” as listed below shall be the first fiscal year 
in which the COD occurs by December 31 of such fiscal year.   

Table 7 
NRG PILOT Payments to the Town of Sandwich 

 

FISCAL YEAR PILOT 
PAYMENT 

COMMUNITY 
PRESERVATION ACT 

PAYMENT 

SANDWICH WATER 
DISTRICT PAYMENT 

    
    

            FY 1 (COD) 3,559,951 106,799 183,251 
FY 2 2,172,957 65,189 111,854 
FY 3 1,941,791 58,254 99,955 
FY 4 1,710,626 51,319 88,056 
FY 5 1,770,498 53,115 91,137 
FY 6 1,832,465 54,974 94,327 
FY 7 1,859,022 55,771 97,629 
FY 8 1,924,088 57,723 101,046 
FY 9 1,991,431 59,743 104,582 

FY 10 2,061,131 61,834 108,243 
FY 11 2,133,271 63,998 112,031 
FY 12 2,207,936 66,238 115,952 
FY 13 2,285,213 68,556 120,011 
FY 14 2,365,196 70,956 124,211 
FY 15 2,447,978 73,439 128,558 
FY 16 2,555,757 76,673 134,219 
FY 17 2,709,102 81,273 142,272 
FY 18 2,871,649 86,149 150,808 
FY 19 3,043,947 91,318 159,856 
FY 20 3,226,584 96,798 169,448 
FY 21 3,420,179 102,605 179,615 

Total 50,090,772 1,502,724 2,617,061 
 

For the purposes of the PILOT, each fiscal year begins on July 1 and ends on June 30 of the 
following calendar year. 
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4.11 HOST COMMUNITY AGREEMENT 
 
Commencing at receipt of a building permit from the Town of Sandwich until the COD, 
NRG will contribute twenty five thousand dollars ($25,000) per year to the Sandwich Public 
Schools and fifty thousand dollars ($50,000) per year to the Town of Sandwich for the 
purpose of providing fire, emergency management services, police and first responder 
training on responses to the Facility and adjoining parcels. For a period of 21 years starting 
at the COD, NRG will contribute fifty thousand dollars ($50,000) per year to the Sandwich 
Public Schools and one hundred thousand dollars ($100,000) per year to the Town of 
Sandwich for the purpose of providing fire, emergency management services, police and 
first responder training on responses to the Facility and adjoining parcels (see Table 8).   

Payments are to be made in equal installments on a fiscal quarter basis, prorated for partial 
fiscal years. “FY 1” as listed below in Table 8 is the first fiscal year in which the COD occurs 
by December 31 of such fiscal year. For the purposes of the HCA, each fiscal year begins 
on July 1 and ends on June 30 of the following calendar year. 

In the event that a building permit from the Town of Sandwich has been issued and the COD 
is delayed, NRG will also make supplemental payments in the amount of $1 million per year 
for up to two years. 

Table 8 
NRG HCA Payments to the Town of Sandwich and Sandwich Public Schools 

 
FISCAL YEAR Public Safety & Emergency 

Management Training and Equipment School Curriculum Fund 

FY-1 37,500 18,750 
FY 0 50,000 25,000 

           FY 1 (COD) 100,000 50,000 
FY 2 100,000 50,000 
FY 3 100,000 50,000 
FY 4 100,000 50,000 
FY 5 100,000 50,000 
FY 6 100,000 50,000 
FY 7 100,000 50,000 
FY 8 100,000 50,000 
FY 9 100,000 50,000 

FY 10 100,000 50,000 
FY 11 100,000 50,000 
FY 12 100,000 50,000 
FY 13 100,000 50,000 
FY 14 100,000 50,000 
FY 15 100,000 50,000 
FY 16 100,000 50,000 
FY 17 100,000 50,000 
FY 18 100,000 50,000 
FY 19 100,000 50,000 
FY 20 100,000 50,000 
FY 21 100,000 50,000 
Total 2,187,500 1,093,750 
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4.20 MUNICIPAL SERVICES 
 
 4.21 Water 
 
Under the terms of the HCA, NRG shall be responsible at its sole cost, for providing 
sufficient water to the power generating facility to ensure proper environmental and air 
quality controls are in place, in accordance with All Applicable Laws. The Canal 3 Facility 
will use well water from its own well and will not rely on the Sandwich Water District system 
in connection with NRG’s provision of water to the Project and/or Facility, except if 
necessary during emergency conditions. Nevertheless, NRG will pay approximately $2.6 
million to the Sandwich Water District over a 21 year period under the terms of the PILOT 
(see Table 7). 

Furthermore, NRG will submit to the Town copies of all submissions required of NRG 
pursuant to the provisions of G.L. c. 21G and 310 C.M.R. §36.00, including, but not limited 
to, the following: (i) application for permit; (ii) annual statements of withdrawal; (iii) filings 
for five-year permit reviews; (iv) permit renewal applications; and (v) permit amendment 
applications.  NRG shall submit copies of the foregoing to the Town at the time these 
submissions are due to the Massachusetts Department of Environmental Protection 
(“MassDEP”). 

 4.22 Sewer 
 
The proposed Canal 3 Project will not have any sewer use and, therefore, it will not use the 
Town of Sandwich sanitary sewer service. 
 
However, under the terms of the HCA, NRG will consider in good faith ways to assist in the 
evaluation and development of a wastewater treatment plant to be located on Cape Cod for 
the benefit of the Town of Sandwich and/or other municipalities on Cape Cod.    

 4.23 Solid Waste 
 
Solid waste disposal for the proposed Canal 3 Project will be provided by Republic Services, 
a private vendor, and paid for by NRG.  Consequently, the new power generating facility 
will not place any new demand on the town’s Department of Public Works, which is 
responsible for solid waste disposal. 
  
 4.24 Public Schools 
 
Under the terms of the HCA, NRG agrees to work with the Town of Sandwich to support 
and sponsor education programs in the Sandwich Public Schools for science initiatives and 
as part of the Massachusetts Science, Technology, Engineering and Math (“STEM”) 
program.  Under the terms of the HCA, commencing at the receipt of a building permit from 
the Town of Sandwich until the COD, NRG will contribute twenty five thousand dollars 
($25,000) per year to the Sandwich Public Schools. For a period of 21 years starting at the 
COD, NRG will contribute fifty thousand dollars ($50,000) per year to the Sandwich Public 
Schools (see Table 8).   
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The Sandwich Public Schools will place the STEM funding in a donation and/or gift account 
in accordance with G.L. c. 44, §53A and will utilize such funds at the discretion of the 
Superintendent of Sandwich Public Schools. 

 4.25 Public Safety 
 
Under the terms of the HCA, commencing at the receipt of a building permit from the Town 
of Sandwich until the COD, NRG will contribute fifty thousand dollars ($50,000) per year 
to the Town of Sandwich for the purpose of providing fire, emergency management services, 
police and first responder training on responses to the Facility and adjoining parcels. For a 
period of 21 years starting at the COD, NRG will contribute one hundred thousand dollars 
($100,000) per year to the Town of Sandwich for the purpose of providing fire, emergency 
management services, police and first responder training on responses to the Facility and 
adjoining parcels (see Table 8).   

The Town will place the emergency preparedness funds in a donation and/or gift account in 
accordance with G.L. c. 44, §53A and will utilize such funds at the discretion of the Town 
Manager.  

 4.26 Human Services 
 
The proposed Canal 3 Project’s customers are not expected to generate any additional 
demand for human services. NRG Energy, Inc. pays above average wages for the state and 
county and it directly provides extensive fringe benefits to its employees, including 
comprehensive health care coverage. 
 
 4.27 Parks & Recreation 
 
The proposed Canal 3 Project’s customers are not expected to generate any additional 
demand for parks or recreation. However, under the terms of the HCA, and in the event that 
NRG dredges the Cape Cod Canal in connection with the Project (excluding any required 
dredging by the U.S. Army Corps of Engineers, NRG will use commercially reasonable 
efforts to place and shape compatible dredge material on Town of Sandwich beaches. 
 
 4.28 Public Transit 
 
NRG has agreed to work with Town of Sandwich officials to develop a traffic management 
plan under the terms of the Host Community Agreement.  All construction and operations-
related heavy truck traffic shall only access the Facility via Tupper Road to Freezer Road, 
unless otherwise identified in the Traffic Management Plan, which shall be subject to the 
approval of the Town’s Chief of Police.  The Traffic Management Plan shall also address 
deliveries by barge and shall be subject to the approval of the Town’s Harbormaster. Barge 
deliveries will enter the facility from the Canal bulkhead east of the Town marina and will 
be heavy-hauled via Ed Moffet Drive to Freezer Rd.  It is expected that heavy hauls will be 
performed at night to reduce traffic interferences. Large equipment modules will be 
delivered by barge to the extent possible.  NRG has also agreed to utilize Sandwich police 
details as may be required or directed by the Town during construction and operation of the 
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facility to ensure the safety of the surrounding area at Freezer Road. During construction, 
any material deviations from this Traffic Management Plan must be submitted for approval 
to the Sandwich Chief of Police and Sandwich Harbormaster for their approval, not to be 
unreasonably withheld, delayed or denied.  NRG’s use of such details in connection with 
construction or operation of the facility or upon local public ways shall be subject to the 
rules and requirements of the Sandwich Chief of Police and the Sandwich Harbormaster. 
 
Following completion of the Project, but in no event later than six (6) months following 
completion of the construction, NRG has agreed to repair any material damage to any street 
or streets near the project site and/or in NRG’s construction routes in Sandwich caused by 
construction of the Project. Such repairs will be completed in accordance with commonly 
accepted standards of road construction and condition. 

4.29 Independent Technical Consultants 
 
NRG will make a one-time payment to the Town of Sandwich in the amount of seventy-five 
thousand dollars ($75,000) for the Town to retain independent legal, environmental, noise, 
and other technical consultants necessary for the Town to review all Project proposals and 
permit applications and negotiate Project related agreements with NRG, including the HCA 
and the PILOT. 

 
4.30 OTHER PROJECT BENEFITS 
 
 4.31 Charitable Contributions 
 
NRG Energy, Inc. has made approximately $15,000 in charitable contributions across the 
Commonwealth of Massachusetts in 2016, including contributions to Smile Mass, Decibels 
Foundation, Habitat for Humanity Greater Boston, and the Boston Educational Development 
Foundation. 
 
 4.32 Decommissioning 
 
The HCA requires NRG to decommission the power generating facility following the end of 
all use and/or operations of the facility, at NRG’s sole cost and expense, in accordance with 
All Applicable Laws, in accordance with Good Industry Practice to manage long-term 
safety, security, and maintenance of facilities, including, without limitation, the potential 
dismantlement and sale of equipment and restoration of the Site. 
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APPENDIX A 
Clyde W. Barrow, Ph.D. 
Pyramid Associates, LLC 
151 State Road, Suite 4 
Westport, MA  02720 

(978) 340-6234 
_______________________________________________________________________________________ 
 

Education 
 
1984  Ph.D. Political Science, University of California, Los Angeles, Los Angeles, CA 
1979  M.A. Political Science, University of California, Los Angeles, Los Angeles, CA 
1977  B.A. Political Science, Texas A & M University at Kingsville, Kingsville, TX 
 
Specializations:  Political Economy (Economic Impact Analysis, Industry & Economic Base Analysis; Market  
 Feasibility Analysis);  

Public Policy (Regional Economic Development, Workforce Development Policy; Applied Policy Research;  
Research Methods for Public Policy). 

 
Work Experience 

 
Sept. 2014 to Chair/Professor of Public Policy, Department of Political Science, University of Texas Rio Grande  
present  Valley (manage a department of 32 faculty on two campuses). 
 
Sept. 2015 to Co-Director, Center for Survey Research, University of Texas Rio Grande Valley 
Present  (a multi-disciplinary survey research center that specializes in behavioral surveys, public opinion 

and program evaluation) 
 
Sept. 1992 to Director, Center for Policy Analysis, University of Massachusetts Dartmouth  
August 2014 (a multi-disciplinary applied research center that completed approximately 300 policy   
  monographs from 1992-2014 for state and municipal government agencies; trade, business, and  
  labor associations; and non-profit organizations). 
  
Sept. 1987 to Chancellor Professor, Department of Public Policy (Jan. 2004 – present) 
Aug. 2014  
  Chair, Department of Public Policy, University of Massachusetts Dartmouth (2006-2009). 

Professor, Department of Political Science (1996 – 2003) 
  Acting Chair, Department of Political Science (Jan. 1995 - June 1995, Jan. 1992 - August 1993) 
  Associate Professor, Department of Political Science (1990 - 1996, tenured) 
  Assistant Professor, Department of Political Science 1987 - 1990) 
 
Sept.  1985 to Visiting Assistant Professor, Texas A&M University - College Station, Department of Political 
August 1987    Science           
 
Sept. 1984 to Visiting Assistant Professor, University of Texas at San Antonio, Division of Social and  
August 1985    Policy Sciences 
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Self-Employment 
 

Sept. 2006 to General Manager/Partner, Pyramid Associates, LLC (a registered Massachusetts company 
Present specializing in regional economic development, economic impact analysis; economic base and 

industry analysis, market feasibility analysis, and gaming policy).      
 

Consultantships 
 
Sept. 2008 to Council Member, Gerson Lehrman Group (http://www.glgresearch.com/). 
Present  Provide briefings and consultation about the gaming industry to capital management firms,  
  investment banks, venture capital funds, and bond traders. 
 
March 2013 to     Academic Affiliate, Nathan Associates, Inc. (a California based economic consulting firm  
Present               that specializes in litigation consulting, business and industry consulting, and economic  
  development) (http://www.nathaninc.com/). Provide independent research support to Nathan  
  Associates on consulting projects. 
 
Sept 2001 to Regional Economic Analyst, Statewide Economic Development Strategies Project, Massachusetts  
May 2002  Department of Economic Development 
 
June 1997 Regional Economic Analyst, Massachusetts Benchmarks Projects, Co-sponsored by the University 
to 2009  of  Massachusetts and Federal Reserve Bank of Boston (Southeastern Massachusetts and Cape Cod  
  specialist) (www.massbenchmarks.org)   

   
Jan. 1997  Advisory Board, Southeastern Regional Planning and Economic Development District,   
to Dec. 1999   Economic Development Committee  
 
May 1996 to Executive Staff Analyst, Regional Economic Development Strategies Project, Executive Office of 
Oct. 1996  Economic Affairs and Massachusetts Office of Business Development (Southeastern   
  Massachusetts and Cape Cod regions) 
 
Jan. 1994 to Executive Staff Analyst, Governor’s Commission on Commonwealth Port Development  
Dec. 1994  (Southeastern Massachusetts region) 
  
Jan. 1992  Research Analyst, Office of the Mayor, City of Fall River, Massachusetts 
to Oct. 2009 

Legislative and Administrative Testimony 
 
April 7, 2015 Hearings, House Committee on Ways & Means, General Court of the State of 

New Hampshire, held at Legislative Office Building, Room 202, Concord, New 
Hampshire. 
 

April 6, 2015 Briefings, Senior Staff in Connecticut Governor’s Office of Policy & 
Management, Senate Majority Leader & Staff, House Minority Leader & Staff. 

 
March 17, 2015 Hearings, Committee on Public Safety & Security, Connecticut General 

Assembly, held at Legislative Office Building, Room 2C, Hartford, Connecticut. 
 
February 17, 2015 Hearings, Senate Committee on Ways & Means, General Court of the State of 

New Hampshire, held at Representatives Hall, Legislative Office Building, 
Concord, New Hampshire. 

 
 
 

http://www.glgresearch.com/
http://www.nathaninc.com/
http://www.massbenchmarks.org/
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November 11-12, 2014 Briefing, Secretary of Administration Huebsch and Governor Scott Walker (and  
   other staff), State of Wisconsin (via Skype teleconference), Madison, Wisconsin. 
 
October 14-15, 2014 Expert Testimony in State of Wisconsin, Claimant v. Forest County Potawatomi  
September 9, 2014 Community of Wisconsin, Respondent, Milwaukee, Wisconsin. 
 
September 26, 2014 Expert Testimony in Kickapoo Traditional Tribe of Texas, Plaintiff in Intervention  

v. Texas Racing Commission et al., Defendants, Austin, Texas. 
 
February 6, 2014 Hearings, House Committee on Ways & Means, General Court of the State of 

New Hampshire, held at Legislative Office Building, Room 202, Concord, New 
Hampshire. 

 
January 12, 2014 Hearings, Joint Standing Committee on Veterans and Legislative Affairs, Maine 

State Legislature, State House, Augusta, Maine 
 
September 26, 2013 Hearings, Connecticut State Legislative Task Force on Expanded Video Gaming, 

held at State House, Hartford, Connecticut. 
 
September 12, 2013 Hearings, New Hampshire Gambling Regulatory Oversight Authority, held at 

Legislative Office Building, Room 202, Concord, New Hampshire. 
 
June 10, 2013 Briefing, Governor of California (Jerry Brown) and Chief Gaming Advisor, Office 

of the Governor, Sacramento, California.   
 
May 8, 2013 Briefing, 52 Members of the New Hampshire General Court, 1st Year of the 163nd 

Session, Held at the Holiday Inn, Concord, New Hampshire.   
 
April 17, 2013 Hearings, House Joint Committee of Finance and Ways and Means, 1st  Year of 

the 163nd Session of the New Hampshire General Court, Held in the Legislative 
Office Building, Room 100, Concord, New Hampshire.   

 
June 14, 2012 Educational Forum, Massachusetts Gaming Commission, Held in the Hebert 

Auditorium, Quinsigamond Community College, Worcester, Massachusetts. 
 
February 13, 2012 Hearings, House Committee on Ways & Means, 2nd  Year of the 162nd Session of 

the New Hampshire General Court, Held in the Legislative Office Building, Room 
100, Concord, New Hampshire.   

 
Sept. 29, 2011 Hearings, House Committee on Ways & Means, 1st  Year of the 162nd Session of 

the New Hampshire General Court, Held in the Legislative Office Building, Room 
100, Concord, New Hampshire.   

 
May 11, 2011             Hearings, 97th General Assembly of the State of Illinois, Senate Executive Committee,  

Held in State House, Springfield, Illinois (HB 1965). 
    
May 4, 2011               Hearings, Massachusetts General Court, Joint Committee on Economic Development and 

Emerging Technologies,  Held in Gardner Auditorium, State House, Boston, 
Massachusetts. 

    
April 11, 2011            Briefing, Massachusetts General Court (Closed Door, Members Only Session), Held in 

Room A-2, State House, Boston, Massachusetts. 
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March 30, 2010          Hearings, House Committee on Local & Regulated Revenues, 2nd Year of the 161st 
Session of the New Hampshire General Court, Held in the Legislative Office Building, 
Room 100, Concord, New Hampshire.   

 
March 4, 2010            Hearings, Senate Finance Committee, 2nd Year of the 161st Session of the New Hampshire 

General Court, Held in the Legislative Office Building, Room 100, Concord, New 
Hampshire.   

 
November 16, 2009    Briefing, Embassy of France, Department of Economic Affairs Staff, (Conference call with 

Ministry of Trade), Held in Room 105, Center for Policy Analysis, North Dartmouth, 
Massachusetts. 

 
November 9, 2009     Briefing, Massachusetts General Court (Closed Door, Members Only Session), Held in  
   Room A-2, State House, Boston, Massachusetts. 
  
October 28, 2009    Hearings, Massachusetts General Court, Joint Committee on Emerging Technologies and 

Economic Development,  Held in Gardner Auditorium, State House, Boston, 
Massachusetts. 

    
October 20, 2009    Hearings, New Hampshire Gaming Study Commission 
 
July 1, 2009            Briefing, Massachusetts Speaker of the House and Executive Staff, Held in State House, 

Room 356, Boston, Massachusetts. 
 
June 29, 2009         Hearings, Senate Committee on Economic Development & Emerging Technologies, 186th 

Session of the Massachusetts General Court, Held in the State House, Gardner Auditorium, 
Boston, Massachusetts.   

 
March 17, 2009      Briefing, Massachusetts State Treasurer and Executive Staff, Held in State House, Room 

227, Boston, Massachusetts. 
 
March 10, 2009      Briefing, Chairman and Staff, Joint Committee on Economic Development & Emerging 

Technologies, 186th Session of the Massachusetts General Court, Held in State House, 
Room 42, Boston, Massachusetts. 

 
March 3, 2009       Hearings, Senate Ways & Means Committee, 161st Session of the New Hampshire General 

Court, Held in the Legislative Office Building, Room 100, Concord, New Hampshire.   
 
Feb. 3, 2009          Hearings, House Committee on Local & Regulated Revenues, 161st Session of the New 

Hampshire General Court, Held in the Legislative Office Building, Room 100, Concord, 
New Hampshire.   

 
Sept. 16, 2008      Hearings, House Ways & Means Committee, 160th Session of the New Hampshire General 

Court, Held in the Legislative Office Building, Room 204, Concord, New Hampshire.   
 
March 18, 2008    Hearings, Massachusetts General Court, Joint Committee on Emerging Technologies and 

Economic Development,  Held in Gardner Auditorium, State House, Boston, 
Massachusetts. 

    
Dec. 18, 2007      Hearings, Massachusetts General Court, Joint Committee on Bonding, Capital 

Expenditures and State Assets,  Held in Gardner Auditorium, State House, Boston, 
Massachusetts. 
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Oct. 23, 2007      Briefing, Massachusetts House of Representatives, Held in the Massachusetts State House, 
Boston, Massachusetts. 

     
May 22, 2007      Briefing, Special Committee on Gaming/Casinos, New Bedford City Council, Held at City 

Hall, New Bedford, Massachusetts. 
   
May 1, 2007         Briefing, Governor’s Study Group on Gaming, Held at the Massachusetts Department of 

Economic Development, Saltonstall Building, Boston, Massachusetts. 
    
Sept. 18, 2006  Briefing, Canadian Consulate & Visiting Trade Delegation, Held at the Canadian  
   Consulate, Boston, Massachusetts.   

 
May 4, 2006        Hearings, Rhode Island House of Representatives, Finance Committee,  Held in the Joseph 

T. Trainor Hearing Room (035), State House, Providence, Rhode Island. 
 
April 3, 2006        Briefing, SE Massachusetts U.S. Congressional Delegation (Frank, Delahunt, McGovern), 

Held at Woodland Commons Conference Center, University of Massachusetts Dartmouth, 
North Dartmouth, Massachusetts. 

    
March 24, 2005  Hearings, Massachusetts Board of Higher Education, Held at One Ashburton Place, 21st  
   Floor, Boston, Massachusetts 

 
May 24, 2004  Hearings, Rhode Island State Senate, Committee on Constitution & Gaming Issues, Held  

in Room 313, State House, Providence, Rhode Island. 
    
May 13, 2004  Hearings, Rhode Island House of Representatives, Finance Committee, Held in the  
   Joseph T. Trainor Hearing Room, State House, Providence, Rhode Island 
    
May 6, 2004  Briefing, Rhode Island State Senate (meeting in caucus), Held in Room 313, Rhode Island  

State House, Providence, Rhode Island 
    
Oct. 15, 2002  Hearings, Rhode Island House Commission to Study Gaming, Held in the Joseph T.  
   Trainor Hearing Room, Room 35, Rhode Island State House, Providence, Rhode Island 

 
July 30, 2002  Hearings, Rhode Island House Commission to Study Gaming, Held in the Joseph T.  
   Trainor Hearing Room, Room 35, Rhode Island State House, Providence, Rhode Island 

 
July 12, 2000  Hearings, “21st Century Veterans Employment and Training Act,” U.S. House Committee  

on Veterans’ Affairs, Subcommittee on Benefits, Held at 334 Cannon House Office  
Building, Washington, D.C. 

 
March 16, 1999  Hearings, “The Massachusetts Casino Control Act,” Senate No. 352 (1999), Joint  
   Government Regulations, Massachusetts General Court, Held at Gardener Auditorium,  
   State House, Boston, MA 
 
Nov. 6, 1995  Hearings, A Proposal to Authorize Casino Gaming in New Bedford and Western  
   Massachusetts, Joint Government Regulations Committee,  Massachusetts   
   General Court, Held Gardener Auditorium, State House, Boston, MA 
  
Nov. 2, 1995  Hearings, An Act Providing for an Accelerated Transport Development & Improvement  
   Program for the Commonwealth, Joint Standing Committee on Transportation,  
   Massachusetts General Court, Held at Gardener Auditorium, State House, Boston, MA 
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March 1, 1994  Briefing, Clean Water Act:  Proposed Amendments Concerning “Hardship Communities”  
   and the Financing of Combined Sewer Overflow Facilities, U.S. House Committee on  
   Public Works and Transportation, Held at the Rayburn Building, Washington, D.C. 
      
May 17, 1991  Hearings, Unemployment Compensation Reform, Joint Committee on Commerce and  
   Labor, Massachusetts General Court, Held at City Hall, New Bedford,  
   Massachusetts 
 
July 8, 1991  Hearings, Effect of the 1990-91 Recession on the U.S. Workforce:  Its Impact on  
   Southeastern Massachusetts, U.S. Senate Committee on Labor and Human  
   Resources, Held at Benny Costa Plaza, Fall River, Massachusetts 
 

Other Testimony & Presentations 
 

More than 120 presentations to state and municipal public organizations in Massachusetts, including, City Councils, Boards 
of Selectmen, Workforce Investment Boards, Regional Planning Agencies, Economic Development Councils and Industrial 
Foundations, Chambers of Commerce, Trade Unions, School Committees, Federal and State Executive Departments & 
Agencies  

 
Publications and Policy Monographs:  Recent Examples 

 
The Consultant has published 6 books, 2 edited books, 24 book chapters, 76 scholarly articles, 71 book reviews, and 59 
articles in trade publications, magazines, and newspapers.  The author has also delivered 185 conference papers and invited 
talks since 1984.  He has also authored or co-authored 178 applied policy monographs over the last 15 years and has 
supervised the production of nearly 300 policy monographs at the Center for Policy Analysis. The Consultant has authored 
approximately 50 additional market feasibility, economic impact, and industry analyses since 2008 as a partner of Pyramid 
Associates, LLC.  The following is a selected list of recent policy-related publications: 
 
Barrow, Clyde W., Alan Meister, and David Borges. 2016 “An Empirical Framework for Assessing Market Saturation 
 in the U.S. Casino Industry.” Gaming Law Review and Economics vol. 20, no. 5 (June): 397-411.  
 
Barrow, Clyde W. Mashpee Senior Housing Facility: Economic & Fiscal Impact Analysis (Revised and  
 Updated), August 2015. Prepared for The Northbridge Cos. (Submitted to the Cape Cod Commission). 
 
Barrow, Clyde W. Satellite Gaming Facilities in Connecticut: Market Feasibility & Economic Impact Analysis, May  
 2015. Prepared for Mohegan Tribal Gaming Authority & Mashantucket Pequot  Gaming Enterprise. (Submitted  
 to the Connecticut General Assembly). 
 
Barrow, Clyde W. Northeast Casino Gaming Update, 2015. Prepared for the Northeast Casino Gaming Research Project,  
 Pyramid Associates, LLC.  
 
Borges, David R. and Clyde W. Barrow. Xfinity Center: Economic Impact Report, February 2015. Prepared for Live  
 Nation!  
 
Barrow, Clyde W. The State Theatre: An Economic Impact Analysis, April 2014. Prepared for The Field  
 Organization. (Submitted to the Massachusetts Cultural Council). 
 
 Barrow, Clyde W. and David R. Borges. Business Confidence and Policy Priorities Survey.  Boston, MA: Nutter,  
 McClennen & Fish, LLP Attorneys at Law, March 2011. 
 
Borges, David R. and Clyde W. Barrow.  Cape Cod Wastewater Survey.  Barnstable, Massachusetts:  Cape Cod  
 Wastewater Commission, 2008. 
 
The Fiscal Impacts of a Circuit City on the Town of Barnstable, Massachusetts.  North Dartmouth,  MA:  Center for  
 Policy Analysis, 2008. Prepared for Circuit City, Inc. (Submitted to the Cape Cod Commission). 
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Barrow, Clyde W., David Terkla and Rebecca Loveland).  “Sailing Into a Strong Future:  The Massachusetts Marine  
 Science and Technology Industry.”  Massachusetts Benchmarks: The Quarterly Journal of the Massachusetts  
 Economy, Vol. 7, No. 4 (Fall 2005): 14-21. 
 
Barrow, Clyde W. and David R. Borges). Artists, Artisans, and Cultural Organizations: An Economic Impact Analysis of  
 an Emerging Industry on Cape Cod & the Islands. Barnstable, Mass.: Cape Cod Chamber of Commerce and  
 Cape & Islands Community Development, Inc. 
 
Barrow, Clyde W. “Cape Cod and the Islands:  B&B + R&D = A New Economy.”  Massachusetts Benchmarks: The  
 Quarterly Journal of the Massachusetts Economy, Vol. 7, No. 4 (Fall 2005): 22-30. 
 
Barrow, Clyde W., Rebecca Loveland and David Terkla.  The Marine Science and Technology Industry in New England.   
 Boston:  University of Massachusetts Donahue Institute, 2005. 
 
Barrow, Clyde W. More Than Dollars Alone:  The Economic & Security Significance of Hanscom Air Force Base and  
 Natick Soldier Systems Center.  Prepared for MassDevelopment Corporation, 2004 (Submitted to the U.S. Base  
 Realignment and Closing Commission). 
  
Barrow, Clyde W. “Southeastern Region,” Massachusetts Benchmarks: The Quarterly Review of Economic News &  
 Insight, Vol. 6, No. 1 (Winter/Spring 2003): 21-22. 
 
Barrow, Clyde W. and David R. Borges. “Cape Cod and the Islands,” Massachusetts Benchmarks: The Quarterly Review  
 of Economic News & Insight, Vol. 6, No. 1 (Winter/Spring 2003): 23-24. 
  
Barrow, Clyde W., Sylvie Didou-Aupetit, and John Mallea). Globalization, Trade Liberalisation, and Higher Education  
 in North  America: The Emergence of a New Market Under NAFTA?  Dordrecht, The Netherlands: Kluwer  
 Academic Publishers, 2003. 
 
Barrow, Clyde W.  “Southeastern Massachusetts Region,” Toward a New Prosperity: Building Regional Competitiveness  
 Across the Commonwealth, (Boston: Massachusetts Department of Economic Development, 2002): 71-80. 
  
Barrow, Clyde W. and David R. Borges. “Cape and the Islands Region,” Toward a New Prosperity: Building Regional  
 Competitiveness Across the Commonwealth, (Boston: Massachusetts Department of Economic  
 Development, 2002): 81-90. 
 
Barrow, Clyde W. “Southeastern Massachusetts: Building a New Economy,” Massachusetts Benchmarks: The Quarterly  
 Review of Economic News & Insight, Vol. 5, No. 4 (Summer 2002): 16-20. 
 
BJ’s Wholesale Club: Economic and Fiscal Impacts on Cape Cod.  Prepared for Nutter, McClennen & Fish, LLP, 2001  
 (Submitted to the Cape Cod Commission). 
 
Barrow, Clyde W. “Cape Cod and the Islands: More Than a Resort Economy,” Massachusetts Benchmarks: The  
 Quarterly Review of Economic News & Insight, Vol. 4, no. 3 (Summer 2001): 17-23. 
  

Barrow, Clyde W. “Southeastern Massachusetts: From Deindustrialization to Divergence.” Massachusetts Benchmarks:  
  The Quarterly Review of Economic News & Insight, Vol. 3, no. 2 (Spring 2000): 18-22. 
 
Barrow, Clyde W. and David R. Borges. Help!Wanted: Cape Code’s Seasonal Workforce. Prepared for the Cape Cod  
  Commission. 
 
 
Barrow, Clyde W. “Southeastern Massachusetts:  A Region of Growth Without Development.” Massachusetts  
  Benchmarks:  The Quarterly Review of Economic News & Insight, Vol. 1, no. 3 (Summer 1998): 9-10, 15-17. 
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ATTACHMENT 5.P-1: LIGHTING PLAN
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ATTACHMENT 5.Q-1: PROPOSED TRAINING BUILDING ENERGY
EFFICIENCY IMPROVEMENTS



Attachment 5.Q‐1
Proposed Training Building LEED Certification Modifications

Existing Proposed % Improvement Comment

Training Building
Measure/Area 100'X40'/ 4000 sq. ft.

Area Window/Area Wall 357 sq. ft./2194sq ft.

Building Insulation 
Roof R-value R-19 R-19 + R-19=R-38 Install new 2 1/2" material insulation roof panels  (Note 1)

Window U-value 1.xx R-3.5 Install new integrated insulated low "e" windows  (Note 2)

Walls R-value R-13 R-13+R-22=R-35 Install 3" material insulation wall panels  (Note 3)

HVAC Units (Note 6)

Unit 1 30,000 btu/hr. Unit 30,000 btu/hr.

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton

AC (EER) (code ) EER 9.5 12.1 EER (ASHRAE 90.1-2015) 28%

Unit 2 36,000 btu/hr. unit 36000 btu/hr. 

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton

AC (EER) (code ) EER 9.5 12.1 EER (ASHRAE 90.1-2015) 28%

Unit 3 36,000 btu/hr. unit 36000 btu/hr. 

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton

AC (EER) (code ) EER 9.5 12.1 EER (ASHRAE 90.1-2015) 28%

Unit 4 36,000 btu/hr. unit 36000 btu/hr.

AC(kW/ton) 1.26 kW/ton 0.99 kW/ton

AC (EER) (code ) EER 9.5 12.1 EER (ASHRAE 90.1-2015) 28%

Other
End wall hollow metal doors R-13 Install new exterior insulated doors with gasketing (Note 4)

Entrance doors and curtainwall R-3.5 Install new energy efficient entrance doors and curtainwall (Note 5)

Sunshades Add sunshades at windows

Lighting Install new led lighting fixtures w/ motion controls & dimmers

Plumbing fixtures Install new WaterSense plumbing fixtures

Note 1: Install New Centria's Vesapanel Roof Panels 2 1/2" thick, R-19.34 on top of existing roof. Verify existing structure to be able to support additional loading.

Note 4: Install new Pioneer Insulated Hollow Metal doors with weather-stripping and gasketing, 2" thick R-13

Note 5: Install New fawner AA425 Thermal Entrance Doors and Kawneer Trifab Versa Glaze Thermal Framing System R-3.5

Note 6:

Better temperature and humidity control can be achieved by providing the AC indoor  section supply fan with variable speed motor

Due to the unavailability  of data, the existing AC units are estimated to have an EER value between 9 and 10 and are running on non- environmentally acceptable refrigerant

Capacities are nominal manufacturer standard capacities.  The actual design loads represent 88% of the units capacity serving the building.

Energy design usage is decreased by 28%  average across the entire year.

Building  thermal envelope is improved by 49%:  

Design energy will decrease approximately 25% for  

heating and 22% for cooling.

Note 2: Replace existing windows with Centria's Formavue 600 series integrated windows within the new horizontal wall panel system. Windows to have 1" insulated low "e" glass with solar reflective tinting in thermally broken frames. 

Note 3: Install New Centria's Formawall Horizontal Dimension Series/Graphix Series Insulated Metal Panels 3" Thick R-22 Wrapping the exterior envelope of the building. Verify existing structure to be able to support additional loading.

For the most recent 24 month the average monthly 

building energy use has been 15,250 kwh/month
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