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1.  Project Description 
 
Introduction  
 
Falmouth Hospitality, LLC proposes the redevelopment of an existing site at 556 Main Street in Falmouth, 
MA constructing a 110 room Springhill Suites by Marriot Hotel.  The project is located in the Falmouth 
Business Redevelopment District and has been designed in compliance with Chapter 240-240 of the 
Falmouth Zoning Bylaw. 
 
Hancock Associates and Vanasse & Associates, Inc. (VAI) has completed this report in support of an 
Application pursuant to Section 5 of the Cape Cod Commission Chapter A, Enabling Regulations 
Governing Review of Developments of Regional Impact (DRI), for a Limited DRI Review of a proposed 
extended stay hotel to be located at 556 Main Street (Route 28) in Falmouth, Massachusetts (the “Project”).  
The purpose of this preliminary report is to provide sufficient information to allow the Cape Cod 
Commission (the “Commission”) to make a finding that the Project meets the requirements for Limited DRI 
review with respect to the required performance standards relative to those issues as identified in the 2009 
Cape Cod Regional Policy Plan as amended the Commission believes are either satisfied herein or that are 
not applicable or in need of further study.  The Applicant would endeavor to work with Commission to 
develop a full Developments of Regional Impact application to the Commission focused on the issues the 
Commission feels warrant further study. 
 
Existing Conditions  
 
The exiting site is comprised of several parcels acquired by the Fay Family starting in the 1940s (Assessor's 
47B03-017A-004, 47B-02-005-001, 47B-03-017-002, 47B-02-004-003 and 47B-03-016).The site was 
bifurcated by Lantern Lane, a 40 foot wide private way created in 1947. The Falmouth Planning Board 
recently voted favorably to modify the original subdivision plan to eliminate a section of the Lantern Lane 
Right of Way from Main Street to the northern extent of the Fay property while maintaining an access and 
utility easement thus making the parcel a single parcel for development. The site is bounded to the south by 
Main Street, to the west by Pondview Park Commercial Condominiums, to the north by 5 and 6 Lantern 
Lane, which are single family residential properties and to the west by lands of the Correia Family Trust, 
which is a retail center containing a Dunkin Donuts, Anytime Fitness, Hair Essentials and Stone's Barber 
Shop. The property is also bounded to the east by land of Harriet Dugan where Dugan Real Estate resides.  
 

The 2.03 acre site itself is fully developed consisting of commercial and accessory buildings, compacted 
gravel parking and material storage areas.  Additionally, the 7,814 square foot property at 3 Lantern Lane 
owned by the Fay Family is included in the application for the purposes of meeting local zoning Lot 
Coverage requirements. However, no work is proposed on this lot that contains a small single family house. 
It is envisioned the house will continue to be rented on a seasonal basis. A triangular section of the site in 
the north abutting Lantern Lane and the home at 6 Lantern Lane is vegetated with grass and some trees. 
Elevations on-site range from elevation 10 at a depression in Lantern Lane to 18 at the northern corner.  
Four buildings exist on the main commercial site with a total floor area of 19,058 square feet. The main 
building is a two story gambrel wood framed building built in the 1940s and features storefront windows on 
the street level with six dormered windows facing Main Street. The building also features a one story 
showroom building on lantern Lane and a two story "L" wing off the northwest corner of the main structure. 
This building has been expanded over the years and connected to a one story masonry block building in the 
back serving as a warehouse with loading dock doors. Additional accessory building include a 400 square 
foot one story concrete block garage, a 5,000 square foot, one story concrete block building and a 120 
square foot shed. The buildings on site are currently being utilized by several commercial entities including; 



Fay's Gallery Antique Co-op, Clover Landscaping contractor's yard and Pristine Spring, a self-serve water 
dispensary that occupies the shed. The buildings are in varied states of disrepair and could be classified as a 
general blight on the area streetscape. The site is located 1500 to the east of the Falmouth Village Historic 
District. While not in the district, the area is considered part of Falmouth Center as evidenced by its 
inclusion in the Business Redevelopment (BR) Zoning District which runs east to 704 Main Street. The area 
is therefore considered an Economic Center as the Falmouth Zoning Bylaw the purpose of this article is to 
promote the revitalization of commercial centers. None of the buildings on site are listed on the 
Massachusetts Historical Commission's inventory or listed by the Town of Falmouth on their list of 
significant structures per the Town Clerk's Office. 

 
Vehicular access to the site is currently provided via a 40 foot wide access easement (formerly a section of 
Lantern Lane) which runs from Main Street to the south and continues Lantern Lane to the north to a 
residential neighborhood abutting the property.  The old section of Lantern Lane is in serious disrepair and 
experiences flooding during major rain events. The roadway drops from an elevation of 15 at Main Street to 
a catch basin a low point 200 feet from Main Street at an elevation of 10, then rises to an elevation if 17 
near the homes at 3 and 6 Lantern Lane.  This catch basin as well one just to the north appear to be leaching 
basins with no outlet. Other utilities in the area include a 6" water main in Lantern Lane connected to a 10" 
main in Main Street, sewer services servicing just the commercial buildings on site and overhead electric 
which do pass through to the northern section of Lantern Lane. Sewer, drainage, water and overhead 
electric, cable and telephone utilities exist within Main Street and are available to the project. 
 
Proposed Conditions 
 
The proposal calls for the demolition of all structures on site except the dwelling at 3 Lantern Lane and 
redevelopment of the parcel constructing a Springhill Suites by Marriot hotel with associated parking, on 
site amenities and necessary infrastructure improvements.  
 
The hotel will be divided into two buildings with a upper level connectors on the second and third levels 
and will have 110 guest rooms and a total of 65,000 square foot floor area.  The building has been designed 
in keeping with the Town Falmouth design principles with regard to redevelopment fostering pedestrian-
friendly streetscapes by providing sheltered, rear and side yard parking, and allowing shared parking 
between businesses and uses. The project also takes advantage of the districts relaxed front and side yard 
setbacks to encourage sidewalk development and pedestrian-friendly buildings offering street side gathering 
places in front of redeveloped property, rather than front yard parking fields. The Project meets the Cape 
Cod Commission's Regional Policy Plan's preference for locating new development and redevelopment in 
existing village centers, economic centers, or concentrated development areas because of the efficiencies of 
providing infrastructure in more densely developed areas and because it supports the regional development 
pattern of dense village centers and outlying rural areas. The Commission’s design manual supports this 
pattern in its opening pages, stating: “Locate new development in or immediately adjacent to town, village, 
and growth centers to reinforce such centers and to preserve surrounding rural areas.” 
 
The architectural design has also kept the town and Cape Cod Commission's directives. The design 
addresses the street and to maintain established setback patterns, consistent with traditional village design. 
Although a street-oriented entrance is not possible given the need for vehicle access for check-in, a faux 
entrance is included on Main Street with principal windows on the street elevation to reinforce the 
building’s primary relationship to the street. Windows, second floor decks and multiple articulated roof 
lines and architectural detailing on all street-facing elevations as well as pedestrian amenities have been 
included. The form and scale of the buildings should be consistent with their surroundings and should 
incorporate pedestrian-scaled amenities such as porches and stoops and doors and windows that are 
consistent with the pedestrian nature of the building.  



 
Associated site improvements will include paved parking, driveway, recreation, and pedestrian areas, 
landscaped areas, utilities, and a stormwater management system.  Vehicular access to the project site will 
be provided via a driveway located in approximately the same location as the abandoned portion of Lantern 
Lane.  The driveway will provide an entrance and exit onto Main Street as well as a connection to the 
remaining portion of Lantern Lane.  Parking areas will be provided on surface lots under the eastern 
building, along the driveway, in the northern portion of the site partially under the western building; an 
additional 37 spaces of parking needed for the hotel is provided within surplus parking within a proposed 
parking lot associated with a small retail building proposed at 587 Main Street approved by the Falmouth 
Planning Board on October 14, 2014 and located within 300 feet of the hotel lobby entrance as allowed by 
Falmouth By-laws as a matter of right (no Special Permit required). 
 
New sanitary sewer, gas, and domestic and fire protection water services will be provided for each of the 
proposed buildings.  The services will connect to the existing sewer, gas, and water mains in Main Street.  
The proposed stormwater management system has been designed in accordance with the Standards 
described in the Massachusetts Stormwater Handbook.  It will include subsurface stormwater storage and 
treatment systems.   
 



2.  Limited DRI Review Scoping Checklist 
 

 Checklist 
 
 Narrative on Responses in Shaded Boxes 



LIMITED DRI REVIEW - SCOPING CHECKLIST

REDEVELOPMENT/CHANGE OF USE

Land Use Question Required Info Yes No
Compact Growth and Resource 

Protection

Is the project consistent with the land use categories and their 

characteristics? (check "Yes" if Town has not adopted a Land 

Use Vision Map)

RPP Regional Land Use Vision Map 

which shows  project site

Compact Growth and Resource 

Protection

Is the development clustered on the site? Preliminary project plans, Local zoning

Capital Facilities and Infrastructure Does the project create new infrastructure? Preliminary project plans

Capital Facilities and Infrastructure Does the project propose to construct a new wireless facility? Preliminary project plans

Rural Lands Is the project site adjacent to rural landscapes or land under 

active agricultural production?

Staff consultation/Preliminary project 

plans showing prime agricultural lands

Rural Lands Is the land capable of sustained agricultural production as 

evidenced by recent use, soils, or adjacent land use?

Staff consultation/Preliminary project 

plans showing prime agricultural lands

Water Resources Question Required Info Yes No
Drinking Water Quality and Quantity, 

Marine Water Embayments and Estuaries, 

Freshwater Ponds and Lakes

Is the project located in a Wellhead Protection Area, Potential 

Public Water Supply Area, Marine Water Recharge Area, or 

Fresh Water Recharge Area?

Site locus map showing watersheds 

described by Water Resources 

Classifications Maps I & II

Public and Private Sewage Treatment 

Facilities

Is the project’s wastewater facility an on-site septic system or 

private treatment plant?

Preliminary project plans

Water Quality Improvement Areas, 

General Aquifer Protection

Is there a net increase in nitrogen load from wastewater, 

stormwater and turf on-site and does the project’s nitrogen load 

from wastewater, stormwater and turf exceed 5 parts per 

million?

Nitrogen loading calculations 

(Technical Bulletin 91-001) comparing 

existing system design / site 

development and proposed system 

design / site development

Stormwater Management Does the project substantially improve stormwater 

management by incorporating Low Impact Design to the 

greatest extent possible?

Engineered grading, drainage, and 

erosion control plans that show existing 

and proposed conditions and 

stormwater design details

Stormwater Management Does the project have a comprehensive engineer-certified 

Operations and Maintenance Plan (Plan) that 1) demonstrates 

compliance with the Massachusetts Stormwater Policy & 

Guidelines 2)  provides a schedule for inspection, monitoring 

and maintenance 3) identifies the parties responsible for Plan 

implementation and 4) includes an inspection and maintenance 

log

Copy of project's Stormwater 

Operation and Maintenance Plan

Coastal Resources Question Required Info Yes No
Protecting Maritime Industry, Character 

and Public Access

Does the project involve a conversion or loss of an existing 

water-dependent use, any marine infrastructure, or an existing 

legal public access to the coast?

Preliminary project plans

Protecting Maritime Industry, Character 

and Public Access

Does the project limit views of the ocean and/or shoreline from 

public ways, waterways, access points, and existing 

development relative to existing conditions?

Preliminary project plans

Coastal Hazard Mitigation Does the project involve any expansion or new site disturbance 

in, or within 100 feet of:  land subject to coastal storm 

flowage, barrier beach, coastal dune, or coastal bank?

Preliminary project plans indicting 

flood zone boundary, and Resource 

Area Delineation through local 

Conservation Commission

Coastal Hazard Mitigation Is the project located in land subject to coastal storm flowage, 

coastal beach, bank, dune or barrier beach?

Resource Area Delineation through 

local Conservation Commission

Preserving Coastal Water Quality and 

Habitat

Does the project involve any alteration of a coastal wetland or 

its 100 foot buffer zone?

Resource Area Delineation through 

local Conservation Commission

Responses in the shaded boxes may be included in the scope of CCC review.  

Consultation with CCC staff recommended.



LIMITED DRI REVIEW - SCOPING CHECKLIST

REDEVELOPMENT/CHANGE OF USE

Wetlands/Wildlife & Plant 

Habitat

Question Required Info Yes No

Wetlands Does the project involve any alteration of a wetland that is 

greater than 500 square feet in size?

Resource Area Delineation through 

local Conservation Commission

Wetlands Does the project involve any alteration of a 100 foot buffer to a 

wetland that is greater than 500 square feet in size?

Resource Area Delineation through 

local Conservation Commission

Wetlands Does the project involve any alteration of a 350 foot buffer to a 

vernal pool?

Resource Area Delineation through 

local Conservation Commission

Wetlands Will the project result in any new or additional direct 

stormwater discharge into a wetland or waterbody that is 

greater than 500 square feet in size?

Preliminary project plans

Wildlife & Plant Habitat Will the project disturb or alter naturally vegetated areas? Existing conditions plan

Wildlife & Plant Habitat Is the project site mapped as Estimated or Priority rare species 

habitat by the Massachusetts Natural Heritage & Endangered 

Species Program (NHESP)?

NHESP Atlas

Open Space Protection & 

Recreation

Question Required Info Yes No

Open Space Protection & Recreation

Will the project disturb or alter a Significant Natural Resource 

Area (SNRA)?

SNRA map and preliminary project 

plans

Open Space Protection & Recreation

Will the project disturb or alter more than 2 acres of land 

outside a Significant Natural Resource Area?

SNRA map and preliminary project 

plans

Energy Question Required Info Yes No
Energy Has the project been designed to meet LEED Certification? Design information or LEED 

Certification Checklist

Energy Is the project Mixed Use as defined by the Regional Policy 

Plan?

Project description, RPP definition of 

Mixed Use

Energy Is the project located in an Economic Center? (check "No" if 

Town has not adopted a Land Use Vision Map)

RPP Regional Land Use Vision Map 

which shows project site

Economic Development Question Required Info Yes No
Low Impact and Compatible 

Development

Is the project located outside an Economic Center or an 

Industrial Trade Area? (Check "Yes" if Town has not adopted a 

Land Use Vision Map)

RPP Regional Land Use Vision Map 

which shows project site

Low Impact and Compatible 

Development

If located in an Industrial Trade Area, will this project 

accommodate non-industrial uses as defined in the Regional 

Policy Plan? (Check "Yes" if Town has not adopted a Land 

Use Vision Map)

Statement from Applicant

Low Impact and Compatible 

Development
Is the project located in a resource-based economically 

productive area?

Existing Conditions Plan, Assessors 

Data

Balanced Economy Does the development involve class III gaming? Preliminary project plans

Infrastructure Capacity Will the project develop new infrastructure as defined in the 

Regional Policy Plan?

Preliminary project plans

Affordable Housing Question Required Info Yes No
Affordable Housing (Residential 

Projects)

Does the project include 10 or more units/lots in a Town that 

has an affordable housing bylaw under which this project will 

be permitted?

Project affordable housing narrative, 

Local affordable housing bylaw

Equal Opportunity Does the project include 10 or more units/lots in a Town that  

has an affordable housing bylaw under which this project will 

be permitted?

Project affordable housing narrative, 

Local affordable housing bylaw

Community Participation (Commercial 

Projects)

Does the redevelopment project involve additional commercial 

development?

Preliminary project plans

Community Participation (Commercial 

Projects)

Does the change of use project require more mitigation than 

the credits received for the existing use?

MPS AH3.1

Responses in the shaded boxes may be included in the scope of CCC review.  

Consultation with CCC staff recommended.

N/A - the
project is
not a
residential
project.



LIMITED DRI REVIEW - SCOPING CHECKLIST

REDEVELOPMENT/CHANGE OF USE

Transportation Question Required Info Yes No
Congestion Management Will the project generate more than 250 new daily trips? ITE Trip Generation manual

Transportation Balance and Efficiency Will the project generate more than 250 new daily trips? ITE Trip Generation manual

Safety Does the project have direct access on or does the project 

directly abut a regional roadway?

Cape Cod Metropolitan Planning 

Organization functional classification

Safety Will the project generate more than 25 new peak hour trips at a 

high crash location?

State / Local crash data

Heritage Preservation & 

Community Character

Question Required Info Yes No

Historic Structures / Cultural and 

Archaeological Resources

Is the building and/or site listed on the National Register of 

Historic Places or within a National or Local Historic District?

Historic District map

Historic Structures / Cultural and 

Archaeological Resources

Is any part of the site known to be archaeologically significant 

or archaeologically sensitive, including areas within 100 feet 

of a wetland or waterbody?

Massachusetts Historical Commission 

consultation, Resource Area 

Delineation through local Conservation 

Commission

Historic Structures / Cultural and 

Archaeological Resources

Is there a building or structure on the property, which is more 

than 75 years old or known to be historically significant?

Local Historical Commission / staff 

consultation

Site and Building Design Is the redevelopment proposed within a distinctive area, such 

as a historic district, along a scenic road, cultural landscape, 

regional road or shoreline?

Staff consultation

Site and Building Design Outside of distinctive areas, does the project consist of a single 

mass greater than 50,000 square feet?

Preliminary project plans

Site and Building Design Does the project incorporate site design and building design 

features consistent with the Commission’s design manual and 

design manual addendum guidelines?

Staff consultation

Landscape Design Is the project subject to habitat restoration requirements 

resulting from on or off-site disturbance of significant wildlife 

and plant habitat?

SNRA map, Preliminary project plans

Landscape Design Does the landscape design utilize appropriate, non-invasive 

plantings to reduce water use and maintenance needs, and is it 

consistent with existing landscape design features?

Preliminary landscape plans

Exterior Lighting Design Is the project's exterior lighting design consistent with MPS 

HPCC2.11 and the Exterior Lighting Technical Bulletin and 

with the existing exterior lighting design?

Exterior lighting information including 

fixture cut sheets and foot-candle plans

Hazardous Materials & Waste Question Required Info Yes No

Hazardous Materials and Waste 

Management

Does the project involve a net increase in hazardous materials 

or hazardous wastes in an existing Wellhead Protection Area or 

a Potential Public Water Supply Area?

Project inventory, RPP map

Hazardous Materials and Waste 

Management

Does the project use, handle, generate, treat or store hazardous 

waste?

Project inventory

Solid Waste Does the project involve a significant amount of land clearing 

wastes or construction and demolition debris?

Estimate of amounts of land clearing 

and construction/demo wastes, Plan to 

address recycling and disposal of 

wastes

Solid Waste Does the project involve greater than 25,000 square feet of 

new development?

Preliminary project plans

Local Concerns Question Required Info Yes No
Town Concerns Has the Town identified issues or concerns that should be 

addressed through DRI review?

Public Concerns Has the public identified issues or concerns?

Responses in the shaded boxes may be included in the scope of CCC review.  

Consultation with CCC staff recommended.



 
Narrative on Responses in Shaded and Key Boxes 
 
Land Use 
 
Compact Growth and Resource Management:  Is the development clustered on the site?  
 
Response:  The proposed project will be a hotel divided into two buildings.  The two buildings will be 
connected on the upper levels.  The hotel needs to be separated into two buildings due to the location of the 
site driveway which will be in the space currently occupied by a portion of Lantern Lane which will be 
abandoned.  The driveway will connect to Main Street and to the remaining portion of Lantern Lane.  While 
the project will include two buildings, a traditional cluster development does not apply since this project 
will be one lot the buildings are interconnected.   
 
Water Resources 
 
Drinking Water Quality and Quantity, Marine Water Embayments and Estuaries, Freshwater Ponds and 
Lakes:  Is the project located in a Wellhead Protection Area, Potential Public Water Supply Area, Marine 
Water Recharge Area, or Fresh Water Recharge Area?   
 
Response:  The project is located in a Marine Water Recharge Area.  The project is designed to provide an 
improvement in the quality of stormwater recharge from the existing condition by treating runoff from 
vehicular impervious areas for at least 80% TSS removal and reducing the amount of nitrogen load.   
 
Energy 
 
Energy:  Has the project been designed to meet LEED Certification?   
 
Response:  The project intends to be a LEED certifiable project. A full analysis of the LEED credits will be 
performed as the design advances. This includes significant improvements to the stormwater management 
system, use of low impact development site techniques such as drought-tolerant native plants, energy 
efficient HVAC and appliances, low-flow plumbing fixtures, and locally-sourced, recycled construction 
materials. 
 
Energy:  Is the project Mixed Use as defined by the Regional Policy Plan?   
 
Response:  The project is not Mixed Use. 
 
Energy:  Is the project located outside an Economic Center?  (Check "No" if Town has not adopted a Land 
Use Vision Map.) 
 
Response:  The project is located in Falmouth which has not adopted a Land Use Vision Map.  The project 
is located on Main Street in Falmouth and is in the Business Redevelopment district.  The purpose of this 
district is to promote downtown-type economic development and extend Falmouth's downtown area.  This 
area has the characteristics of an Economic Center and the proposed development is in keeping with the 
goals of the Business Redevelopment district. 
 
 
 
 



Economic Development 
 
Low Impact and Compatible Development:  Is the project located outside an Economic Center or an 
Industrial Trade Area?  (Check "Yes" if Town has not adopted a Land Use Vision Map.)  
 
Response:  The project is located in Falmouth which has not adopted a Land Use Vision Map.  The project 
is located on Main Street in Falmouth and is in the Business Redevelopment district.  The purpose of this 
district is to promote downtown-type economic development and extend Falmouth's downtown area.  This 
area has the characteristics of an Economic Center and the proposed development is in keeping with the 
goals of the Business Redevelopment district. 
 
Low Impact and Compatible Development:  Is the project located in an Industrial Trade Area?  (Check 
"Yes" if Town has not adopted a Land Use Vision Map.)  
 
Response:  The project is located in Falmouth which has not adopted a Land Use Vision Map.  The project 
is located on Main Street in Falmouth and is in the Business Redevelopment district as described above.  
This district, as it currently exists and as it is intended to exist in the future is not an Industrial Trade Area.   
 
Affordable Housing 
 
Community Participation (Commercial Projects):  Does the change of use project require more mitigation 
than the credits received for the existing use?   
 
Response:   See Section 9 of this report for discussion. 
 
Transportation 
The following summarizes the guidance provided in the Limited DRI Review Scoping Checklist relative to 
Transportation as this guidance relates to the Project. 
 

Congestion Management 
 
Guidance: Will the Project generate more than 250 new daily trips? 
 
Response: No.  The Project is expected to generate 58 new daily vehicle trips on an average 

weekday and 102 new vehicle trips on a Saturday when compared to the existing 
uses that occupy the Project site. 

 
Transportation Balance and Efficiency 

 
Guidance: Will the Project generate more than 250 new daily trips? 
 
Response: No.  The Project is expected to generate 58 new daily vehicle trips on an average 

weekday and 102 new vehicle trips on a Saturday when compared to the existing 
uses that occupy the Project site. 

 
Safety 

 
Guidance: Does the Project have direct access on or does the Project directly abut a regional 

roadway? 
 



Response: Yes.  The Project site has direct access to and directly abuts Main Street (Route 
28), a regional roadway under the jurisdiction of the Town of Falmouth. 

 
Safety 

 
Guidance: Will the Project generate more than 25 new peak hour trips at a high crash 

location? 
 
Response: No.  The Project is predicted to generate 3 new vehicle trips during the Saturday 

midday peak-hour (traffic volume hour with the highest predicted traffic volume 
increase). 

 
See also Section 10 of this report 
 
Hazardous Materials and Waste 
 
Solid Waste:  Does the project involve greater than 25,000 square feet of new development? 
 
Response:  Section 12 of this report 



3.  Massachusetts Historical Commission Notification Form 
 
The following form was submitted to the Massachusetts Historical Commission.  Per a phone conversation, 
the Commission stated that they have “no comments” and therefore did not provide a written response.



4.  Nitrogen Loading Analysis 
 
Hancock Associates has calculated the existing and proposed nitrogen loading at the site and found the 
proposal will result in a reduction in the loading from 2.40 ppm to 1.22 ppm. Please refer to the calculations 
in Appendix 2 of this report, performed in accordance with Cape Cod Commission Technical Bulletin 91-
001 dated April 1992. 
 
The project will maintain or reduce levels of nitrogen loading. 



5. Stormwater Management and Landscape Design 
 
In the existing condition stormwater from the majority of the project area drains to a drainage structure 
located in the central portion of the site.  This structure does not appear to have an outlet and ponding has 
been observed during major storm events.  Stormwater runoff from the remaining portions of the site drain 
over-land to the property lines.  Stormwater runoff from a portion of properties to the north and a portion of 
Lantern Lane drain onto the property.  There is a catch basin in that area that is full of debris and therefore 
not functioning.   
 
In the proposed condition the drainage system will consist of catch basin filter insert treatment devices and 
a subsurface stormwater storage system consisting of plastic R-Tanks, both systems are manufactured by 
ACF Environmental.  
 
Please refer to the Stormwater Management Report for more details. The system meets or exceeds 
MassDEP Stormwater Standards and the Town Of Falmouth requirements. 
 
Similarly, a full landscape design has been submitted that utilizes appropriate, non-invasive plantings to 
reduce water use and maintenance needs consistent with existing landscape design features in the 
downtown Falmouth area. 
 
See Landscape Plan for more detail.



6.  Open Space Provisions 
 
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.   
 
Response:  
 
The project is a redevelopment project that will realize 40% open space.  The project is located in Falmouth 
which has not adopted a Land Use Vision Map and does not have mapped Growth Incentive Zones or 
Economic Centers.  The project is however located on Main Street in Falmouth and is in the Business 
Redevelopment Zoning district.  The purpose of this district is to promote downtown-type economic 
development and extend Falmouth's downtown area.  This area has the characteristics of an Economic 
Center and the proposed development is in keeping with the goals of the Business Redevelopment district.   
 
The exhibit below depict the existing and proposed disturbed areas within the site. There will be NO 
INCREASE IN THE DISTURBED AREA ON SITE as a result of the development. The project is a 
redevelopment project and is therefore exempt from the commission's Open Space requirements. 
 
OS1.8 Open Space Requirements and Parking Garages:  As an incentive toward minimizing impervious 
areas, protecting open space, and maintaining or improving community character, projects meeting 
parking requirements under proposed buildings or as a multi-storied parking garage may reduce their open 
space requirement by an amount equivalent to the square footage of garaged parking. Open space credit as 
provided by this MPS may not be obtained for parking spaces provided in excess of the minimum number of 
spaces required by local zoning.      
 
Response:  The project does not provide more parking than is required by Falmouth Zoning. 121 parking 
spaces are required by Falmouth Zoning (1.1 per guest room). 86 spaces are provided on site with 59 spaces 
provided under the building (garage), 25 provided open air spaces and 37 spaces provided off-site within a  



paring lot located within 300 feet of the site as allowed by Falmouth Zoning By-law. The garage spaces 
total approximately 19,000 SF of the parking areas, representing 20% of the site.   
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7.  Energy Use 
 
Information on the project’s energy use in accordance with Technical Bulletin 09-002, DRI 
Guidelines for Energy Compliance, as amended. 
 
The Applicant will cause an energy audit to be performed on the existing conditions and will incorporate 
recommendations from that audit into the project design in accordance with Minimum Performance 
Standard E1.1. Furthermore, the project shall be designed to earn Energy Star certification and to comply, 
where possible, with current ANSI/ASHRAE/IESNA Standard 90.1-2007, Section 5.4 or current 
prerequisite LEED certified standard. The project will be LEED certifiable to at least base standard. As 
such, the Project would be seeking a waiver from the Commission requiring redevelopment projects 
involving net new development providing a minimum of 10 percent of a building’s electrical demand 
through on-site renewable energy generation.  
 



8.  Economic Impact 
 
Project, employment, and economic impact information in accordance with Technical Bulletin 
04-002, DRI Economic Development Technical Bulletin, as amended. 
 
The proposed development will create temporary construction jobs as well as year round traveler 
accommodation jobs. The new, year round jobs will pay wages consistent with traveler accommodation 
wages for the area. Health benefits will be provided to the full time employees. It is estimated that the hotel 
will staff anywhere from 30 to 38 employees, including both full time and part time. The new hotel will 
directly benefit the area and it is expected that the majority of new employment positions will be filled 
locally as encouraged under ODRP 3.1.3. In addition, the Applicant will encourage the utilization of local 
contractors, workers and suppliers as recommended by ODRP 3.3.3. As a result, it is not anticipated that the 
development will have a meaningful impact on the need for affordable housing in the Falmouth Area. 
However, the Applicant has evaluated the affordable housing mitigation contribution for the project. More 
information regarding the same can be found in Section 7. 
 
Although the hotel is not proposed within a certified Growth Activity Center or a Growth Incentive Zone, 
the project will be located on Main Street in Falmouth within a Business Redevelopment zoning district. 
The purpose of this zoning district is to promote downtown-type economic development and extend 
Falmouth’s downtown area. Accordingly, this area has the characteristics of an Economic Center and will 
provide the same benefits to Falmouth as encouraged by the Regional Policy Plan MPS 3.2.1. The 
Applicant also believes the location meets the intent of ODRP 3.2.5 in that the infrastructure on Main Street 
in Falmouth is suitable for the project in question.  
 
As referenced in the Existing Conditions narrative, there are currently four buildings located on the 
proposed project site. These buildings are presently utilized for commercial purposes and are all in a state of 
disrepair. ODRP 3.2.7 encourages redesign and revitalization of existing strip developments in situations 
where there is adequate infrastructure. This project will meet the intent of this recommendation by razing 
the existing, non-historic, buildings which have fallen into disrepair and replacing them with a brand new 
hotel designed to be in keeping with the character and nature of downtown Falmouth. The construction of a 
new hotel conveniently located in beautiful downtown Falmouth will also encourage increased tourism as 
recommended by ODRP 3.1.6. This increase in tourism will have a net economic benefit to local Cape Cod 
business, and in particular, to businesses located in Falmouth.  
 
Finally, the proposed development does not have a significant impact upon the purposes and values 
identified by Section One of the Act. The property is previously developed and therefore the Applicant is 
not proposing to disturb “natural undeveloped areas, wildlife, flora and habitats for endangered species.” 
See Section 1(b) of the Act. Furthermore, the property is not a historic property nor do the existing buildings 
or land possess any unique “natural, coastal, scientific, historical, cultural, [or] recreational values” for 
which there is a strong interest to preserve. See Section 1(a) of the Act. Rather, the majority of the property 
is in a dilapidated state and is primed for redevelopment. This redevelopment will bring balanced economic 
growth and promote the expansion of employment opportunities which is in furtherance of Section 1 of the 
Act. See Sections 1(b) and 1(d).  
 
 



 9. Affordable Housing Requirement 
 
The proposed use falls into the “Other” category (AH 3.1). The Applicant has reviewed Technical Bulletin 
10-001 and has calculated the amount of regional impact/affordable housing mitigation for development in 
the “Other” category. According to data provided by the Commercial Buildings Energy Consumption 
Survey from the U.S. Department of Energy, the project will generate one employee for every 2,074 square 
feet. 1 The Applicant currently estimates that the proposed building will be approximately 65,000 square 
feet. Therefore the expected number of employees will be 31. 
In order to determine the percentage of employees that will earn less than the Average Wage, Technical 
Bulletin 10-001 requires the Applicant to refer to the U.S. Department of Labor’s Bureau of Labor Statistics 
(“BLS”), National Industry-Specific Occupational Employment and Wage Estimates.2 According to the 
BLS website, the National Average Wage for All Occupations as of May 2013 was $22.33. Technical 
Bulletin 10-001 then requires the Applicant to determine the percentage of workers in the proposed industry 
that will earn less than the National Average Wage for All Occupations. This is done by reviewing the data 
provided by BLS under their National Industry Specific Occupational Employment and Wage Estimates.  
The proposed use, hotel, qualifies as a Traveler Accommodation (NAICS 721100). According to the 
estimates provided, Traveler Accommodations account for a total of 1,771,940 jobs nationwide3.  Of those, 
approximately 91%  are estimated to pay below $22.33 per hour.  Accordingly, the total percentage of jobs 
within the Traveler Accommodation industry below the National Average Wage for All Occupations is 
expected to be 91%. 
Per Technical Bulletin 10-001, the total number of jobs expected in connection with the project that will fall 
below the National Average Wage for All Occupations is 28.4 The Applicant is then directed to utilize that 
number to calculate the mitigation per square foot multiplier (“PSF”). As of March 2014, for all DRIs 
located outside of Economic Centers, the PSF for an “Other” category building is $5.11 x (# of jobs less 
than the average wage/ (total square feet/1000))5. Using that equation, the PSF for this project would be 
$2.20. That number is then used to calculate the total proposed mitigation amount.6 
$2.20 x 65,000 = $143,000.00 
However, the Applicant’s proposal includes the redevelopment of 19,058 s.f. of existing commercial space. 
Of that total 19,058 s.f., approximately 11,802 s.f. is existing retail space and approximately 7,256 is 
existing warehouse space. See attach plan entitled “Building Areas Exhibit.” As of March 1, 2014, for DRIs 
not located in economic centers, the PSF for retail uses is $10.75. The PSF for Warehouse Uses is $2.52. 
According, the total amount of credit for the existing uses that the Applicant is allowed to utilize to offset 
the mitigation amount described above is $145,156.62. 7Accordingly, there is a net zero mitigation owed for 
this proposal and we believe this section is appropriate for scoping.  
 

                                                 
1 http://www.eia.gov/consumption/commercial/data/2003/pdf/b1-b46.pdf “Lodging” building type.  
2 www.bls.gov/oes/current/oessrci.htm  
3 http://www.bls.gov/OES/Current/naics4_721100.htm  
4 31 x .91 = 28.2 
5 $5.11(28/65) = $2.201 
6 PSF x total square footage = mitigation amount. 
7 ($10.75 x 11,802 s.f.) + ($2.52 x 7,256 s.f.) = $145,156.62 



10. Transportation 
 
See attached narrative and supplements from Vanasse Associates, Inc. 
 
 



11.  Exterior Lighting 
 
Information on exterior lighting in accordance with Technical Bulletin 95-001, DRI Guidance for 
Exterior Lighting Design, as amended. 
General Exterior Lighting Design Guidance (“GELDG”) standard 2.1 states that light sources should be 
either high pressure sodium or metal halide. However, the standard suggests that other sources may be 
considered by the Commission. The Applicant is proposing to utilize LED lighting. LED lighting has been 
found to be efficient and extremely versatile. LEDs are “directional” light sources that emit light in a 
specific direction, unlike incandescent and compact fluorescent bulbs which emit light, and heat, in all 
directions.8 Furthermore, LED lights have been demonstrated to be a better alternative than high pressure 
sodium in many instances for street and security lighting because of their efficiency, effectiveness and long 
lasting life. 9The Applicant suggests that LED lighting is a suitable alternative and requests that the 
Commission allow the use of the same for this project. 
The Applicant will ensure that “Pole Mount” or “Wall Pack” luminaires are “Shoe box” type or decorative 
(with interior directional shields). See GELDG standard 2.2. The Applicant is not proposing any flood, area 
and/or up-lighting and will equip any wall pack luminaires with prismatic lenses. See GELDG  standard 2.2.  
Though the Applicant will make all efforts to ensure that all luminaires on site will have a total cutoff of all 
light at less than 90 degrees from vertical, the Applicant requests a limited waiver for situations where pole 
or wall mounted fixtures utilize bulbs similar to what would be used in a residential setting and to allow for 
the use of LED lighting as requested above. See GELDG standard 2.3.  
The Applicant will select reflectors of IES distribution in an effort to maximize efficiency. See GELDG 2.4.  
No light poles shall be in excess of 20’ (base + pole+head). Light poles for walkway lighting shall not be 
higher than 12’. Location of wall pack luminaires shall not exceed 20’. Landscape luminaires will not be 
more than 42”. Safety Accent Luminaires will be mounted not more than 36” from surface. See GELDG  
standard 2.5. In addition, all exterior lights, excepting “Landscape and Safety Accent Luminaires” per the 
standard, shall have a maximum initial horizontal foot-candle level of 8.0 foot candles. See GELDG  
standard 2.6. 
The Applicant will provide the Technical Submittals per Technical Bulletin 95-001. 
 
 
 

                                                 
8 See http://www.energystar.gov/index.cfm?c=lighting.pr_what_are 
 
9 See http://www.al-e.com/led-vs-sodium-lamps.  
   See also http://www1.eere.energy.gov/buildings/ssl/gatewaydemos_results.html.  



12.  Solid Waste and Hazardous Waste 
 
Garbage will be routinely disposed of and temporarily stored in waste receptacles and/or outside dumpsters. 
Dumpsters shall be emptied weekly or more frequently as needed. Recyclables will be stored in approved 
containers to be located throughout the hotel.  Said containers will be marked for the disposal of plastic, 
glass, cardboard and other waste ban materials and will be transferred to a single stream recycling facility as 
needed.  
 
For information regarding single stream recycling and the process, please see the pamphlet entitled “Single 
Stream ‘Recycling Made Simple’” from FCR Recycling attached to this submittal. Applicant plans to utilize 
FCR Recycling or a facility similar thereto for its single stream recycling needs. 
 
Construction Period 
 
During construction, dumpsters for recyclables will be placed next to a dumpster designated for trash. 
Contractors will be provided with instructions as to what may be recycled and what must be disposed of as 
trash.  Clean Wood Scrap /Metal /Gypsum /Masonry / Cardboard make up 80% of Construction and 
Demolition recyclables. The following containers will be available onsite to ensure the 80%: 
  
A Clean Wood Container 
Masonry Container 
Metal Container 
Cardboard container for Window and Cabinet deliveries. 
Gypsum Container during Drywall process.  
 
All recyclables and trash during demolition and construction will be sorted onsite and placed into either the 
trash dumpster or the appropriate recyclable dumpster. These dumpsters shall be stored onsite until 
removal/emptying becomes necessary. At which point, the site manager will coordinate trash and recyclable 
removal. Again, the recyclables during construction will ultimately be transferred to a single stream 
recycling facility similar to Devens Recycling Center (DRC) for its C&D recycling needs. Please see below 
excerpt and link to DRC’s website. 
 
The Future Of Construction & Demolition Recycling
Devens Recycling Center (DRC) is a full service, 90,000 sq. ft. Construction and Demolition Recycling 
facility located on 11 acres in Devens, MA. 
With a recycling capacity of 1500 tons per day, 6 bays, and a railroad spur track for both inbound and 
outbound materials, DRC currently recovers over 80% of the raw material from C&D materials. This 
recycled material is used as feedstock for such end markets as biofuel, wood pellets, landscaping mulch, 
hot-mix asphalt, cold patch, new concrete, and recycled cardboard products.

  
http://www.devensrecycling.com/services/main.htm 
 
No hazardous materials other than ordinary household cleaning products will be stored on site. These 
cleaning products will be stored in closets, accessible only to employees, and away from guests and 
invitees. Furthermore, the site will be serviced by municipal sewer and water.  
  
 



SINGLE STREAM
“Recycling Made Simple”

It ALL goes in together:
Newspapers, Magazines, Catalogs

Telephone/Soft Cover Books
Junk Mail/Envelopes (all types)

Paper (all colors, staples/paperclips are okay)
Paperboard (cereal/shoe boxes)

Milk/Juice Cartons 
Cardboard/Brown Paper Bags

Plastic bottles and containers numbered #1-7
Soda/Juice/Water Bottles (glass or plastic)

Milk Jugs, Bleach/Detergent, Shampoo Bottles
Food containers (cottage cheese/margarine/yogurt)

Glass Bottles/Jars (any color)
Aluminum (pie plates/trays/foil)
Metal Cans (tin/steel/aluminum)

What NOT to include:
No Plastic Bags

No Unmarked Plastics (laundry baskets/chairs/toys)
No Windows/Light Bulbs 

No Dishes, No Pyrex, No Ceramics
No Foam Packaging, No Styrofoam

No Aerosol Cans (paint/hairspray/cleaners)
No Recyclables Containing Food Waste

every day…
business for a better environment

Shaunna Schiller            
1-508-863-0517

Randy Bissell          
1-888-532-2735

Auburn, Massachusetts

http://www.cambridgema.gov/TheWorks/departments/recycle/images/commingles.jpg


13.  Water and Sewer Infrastructure and Capacity 
 
The project will be served by municipal sewer and water infrastructure readily available in Main 
Street. 
 
A 6" water main in Lantern Lane connected to a 10" main in Main Street exist proximate to the site.   
The proposed building will have domestic and fire connection directly to the 10" pipe in Main Street. 
 
The demand for the project is estimated to be approximately 12,000 gallons per day with a peak demand of 
10-20 gallons per minute. Initial discussions with the Town of Falmouth Public Works indicate there is 
sufficient capacity in the municipal system. The building will feature a fully compliant fire suppression 
system with connection to the same water line. Final construction plan will feature the sprinkler design 
based on pressure and flow tests to be performed proximate to the site. 
 
The existing sewer flows from the project site are approximately 965 gallons per day.  This flow comes 
from 11,802 square feet of retail area and 7,256 square feet of warehouse area.  Per 310 CMR 15.203 the 
peak sewage flow from the retail area is 590 gallons per day (50 gallons per 1,000 square feet per day).  
Based on the Falmouth Zoning Bylaw the warehouse area should have available space for 1 parking space 
per 300 square feet.  Therefore the warehouse space could have 25 employees.  Per 310 CMR 15.203 the 
peak sewage flow from the warehouse is 375 gallons per day (15 gallons per day per employee). 
 
Projected sewer flows are 12,100 gallons per day based on 310 CMR 15.203 design flows for a 110 room 
hotel. A sewer service for the proposed  building will be connected to the existing 18" sewer line in the 
center of Main Street. Initial discussions with the Town of Falmouth Public Works indicate there is 
sufficient capacity in the municipal system. 



 
Appendix 1.  Required Plans (Full Size Plans Under Separate Cover) 
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GEOTEXTILE
FILTER FABRIC

2% OR GREATER

ROADWAY

STRAW BALES, SANDBAGS,
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DIVERSION RIDGE REQUIRED
WHERE GRADE EXCEEDS 2%

SECTION A-A

DIVERSION RIDGE

PLAN

R=
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'

NOTES:
1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT
WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC
RIGHT-OF-WAYS. THIS MAY REQUIRE TOP DRESSING, REPAIR AND/OR
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT.

2. WHEN NECESSARY WHEELS SHALL BE CLEANED PRIOR TO
ENTRANCE ONTO PUBLIC RIGHT-OF-WAY.

3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA
STABILIZED WITH CRUSHED STONE THAT DRAINS INTO AN
APPROVED SEDIMENT TRAP OR SEDIMENT BASIN.

4.  IN THE DIRECTION OF TRAVEL, THE CONSTRUCTION
ENTRANCE/EXIT SHALL SLOPE DOWN TOWARDS THE SITE AND AWAY
FROM THE ROADWAY.

MIN.

TEMPORARY GRAVEL
CONSTRUCTION ENTRANCE/EXIT
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GEOGRID (TENSAR BX-1200 OR EQUAL) PLACED 12” ABOVE THE

R-TANKᴴᴰ SYSTEM.  OVERLAP ADJACENT PANELS BY 18” MIN.

GEOGRID SHOULD EXTEND 3' BEYOND THE EXCAVATION FOOTPRINT.

PAVED

SURFACE

NOTES:

 FOR COMPLETE MODULE DATA, SEE APPROPRIATE R-TANKᴴᴰ SHEET (SINGLE

MODULE, DOUBLE MODULE, TRIPLE MODULE, QUAD MODEL, OR PENTA MODEL)

 INSTALLATIONS PER THIS DETAIL MEET GUIDELINES OF H20 LOADING PER THE 1983,

13TH EDITION OF THE AMERICAN ASSOCIATION OF STATE, HIGHWAY AND TRAFFIC

OFFICIALS (AASHTO) STANDARD SPECIFICATIONS

 PRE-TREATMENT STRUCTURES NOT SHOWN

TOP BACKFILL: 18” MINIMUM AND 24” RECOMMENDED. FIRST 12” MUST

FREE DRAINING BACKFILL (SPEC SECTION 2.03B): STONE <1.5” OR SOIL

(USCS CLASS GW, GP, SW OR SP). ADDITIONAL FILL MAY BE

STRUCTURAL FILL (SPEC SECTION 2.03C): STONE OR SOIL (USCS

CLASS SM, SP, SW, GM, GP OR GW) WITH MAX CLAY CONTENT<10%,

MAX 25% PASSING NO. 200 SIEVE, AND MAX PLASTICITY INDEX OF 4.  A

MIN. 12”  COVER MUST BE MAINTAINED BETWEEN BACKFILL

EQUIPMENT AND THE TOP OF THE R-TANK™ SYSTEM AT ALL TIMES.

FOR BEST RESULTS, PUSH OUT 14”  TO MAINTAIN A MIN. 12” COVER.

REFER TO THE R-TANKᴴᴰ INSTALLATION GUIDE FOR LISTING OF

ACCEPTABLE EQUIPMENT. TOTAL HEIGHT OF TOP BACKFILL SHOULD

NOT EXCEED 7'. CONTACT ACF ENVIRONMENTAL IF MORE THAN 7' OR

LESS THAN 18" OF TOP BACKFILL IS REQUIRED (FROM TOP OF TANK TO

TOP OF PAVEMENT).

UTILITY MARKERS AT

CORNERS (TYP.)

12" (0.30 m)







Appendix 2.  Nitrogen Loading Calculations 



INTRODUCTION  
 
The purpose of this report is to assess the current levels of Nitrate-Nitrogen (NO3-N) at #556 Main 
Street in Falmouth, MA as well as estimated levels after redevelopment of the property.  Falmouth 
Hospitality, LLC proposes the redevelopment of the site at 556 Main Street in Falmouth, MA by 
constructing a 110 room Springhill Suites by Marriot Hotel. Associated site improvements will 
include paved parking, driveway, recreation, and pedestrian areas, landscaped areas, utilities, and a 
stormwater management system.   
  
The project site is within a watershed to an embayment that has been identified as having a critical 
nitrogen load.  The calculations that follow demonstrate that the nitrogen load from the project site 
will be less in the proposed condition than in the existing condition. 
 
PROCEDURE 
 
To conduct this site analysis of NO3-N, several different areas of the site needed to be measured 
since they all contribute different concentration levels. According to the USEPA and MA EOEA, 
the loading values of different areas and the way to calculate the nitrate-nitrogen levels for them 
are as followed: 
 



 
Table 1-A 
 



 
Table 1-B 
 
 



By referring to Table 1-A and Table 1-B, it is possible to see that the areas of interest for this site 
are the lawn areas, the impervious areas which include the roof of the building and the pavement, 
and the natural areas. It is also important to take into consideration the recharge from precipitation 
because it is the only way to dilute NO3-N loading on an aquifer-wide basis and it provides an 
important source of dilution for concentrations on smaller scales. (CCC WRO, April 1992) Note 
that there is no wastewater contributing to the NO3-N concentrations, so it was not used in the 
following calculations. The areas were calculated below in Table 2-A. 
 
Existing Site Areas (ft2) Percentages         
Total Area 88,222 100.00%  4,935 2 story wood, 1,821 1 story wood, 1867 1 story 

conc block, 408 1 story garage, 4,981 1 story garage, 
110 shed) 

Building 14,123 16.01%  
Paved 28,655 32.48%  
Gravel 20,641 23.40%   
Natural 20,831 11.61%  Total Area 19,058     
Lawn 3,972 4.50%         

Table 2-A 
 
By using the equation provided in Table 1-B, the existing NO3-N concentration was then 
calculated for #556 Main Street, Falmouth, MA. 
 
Existing NO3-N Concentrations 
 
Roof Areas 
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Impervious Areas 
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Gravel Areas 
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*Note: 1.75 ft comes from a recharge rate of 21 in/yr in Falmouth, MA* 
 
 



 
Lawn 
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Natural 
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*Note: 1.75 ft comes from a recharge rate of 21 in/yr in Falmouth, MA* 
 
Summary 
 

 415,19008,8117,11740,2 41,280 mg 
 

 539828,2338,5411,7653,3 19,769 L 
 


L

mg

234,17

280,41
2.40 ppm 

 
 
 
With redevelopment, the areas of interest for the site will change, as shown in Table 3-A.  The site 
will consist only of impervious areas i.e. pavement and sidewalks, roof areas and lawn areas.   
 
Proposed Site Areas (ft2) Percentages
Total Area 88,222 100.00%
Building 37,360 42.35%
Paved 22,792 25.83%
Lawn 24,098 27.32%
Natural 3,972 4.50%

Table 3-A 
 
Proposed NO3-N Concentrations 
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Impervious Areas 
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Lawn 
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*Note: 1.75 ft comes from a recharge rate of 21 in/yr in Falmouth, MA* 
 
 
Summary 
 

 460,22842,8247,7 38,549 mg 
 

 539272,3895,5662,9 19,368 L 
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The proposed NO3-N concentration above was calculated using loading rates of 3 lbs nitrogen per 
1,000 ft^2/yr per Technical Bulleting 91-001.  Nitrogen will be applied at the recommended 
loading rate in the Falmouth Nitrogen Loading Bylaw which is 1 lb per 1,000 ft^2.  The proposed 
NO3-N loading for lawns are calculated for this recommended loading rate below. 
 
 
Lawn 
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Therefore, the proposed NO3-N concentration will be as follows: 
 

 487,7842,8247,7 23,576 mg 
 

 539272,3895,5662,9 19,368 L 
 





L

mg

368,19
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539272,3895,5662,9

487,7842,8247,7
1.22 ppm 

 
Conclusion 
  
The existing nitrogen load at #556 Main Street, Falmouth, MA is 41,280 mg/day. The existing 
nitrogen concentration is 2.40 ppm.  After redevelopment of the site, the nitrogen load will be 
23,576 mg/day and the nitrogen concentration will be 1.22 ppm, both of which are less than the 
existing values. This will result in less nitrogen from the project site entering the embayment. 
 
A turf and landscape management plan will be implemented and will include use of native and 
drought resistant plantings.  Fertilizer usage will be avoided. If deemed necessary, slow release 
fertilizer will be used.  Fertilizer will be used to begin the establishment of vegetation in bare or 
damaged areas, but will not be applied on a regular basis unless necessary.  Fertilizer use will be in 
accordance with the Falmouth Fertilizer Management Bylaw.  No pesticides are to be used unless a 
single spot treatment is required for a specific control application. 
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TRANSPORTATION 

Vanasse & Associates, Inc. (VAI) has completed a Transportation Impact Assessment (TIA) in 
support of this Application pursuant to Section 5 of the Cape Cod Commission Chapter A, Enabling 
Regulations Governing Review of Developments of Regional Impact (DRI), for a Limited DRI 
Review of a proposed extended stay hotel to be located at 556 Main Street (Route 28) in Falmouth, 
Massachusetts (the “Project”).  The purpose of this TIA is to provide sufficient information to allow 
the Cape Cod Commission (the “Commission”) to make a finding that the Project meets the 
requirements for Limited DRI review with respect to Transportation and the goals and performance 
standards relative to Transportation as identified in the 2009 Cape Cod Regional Policy Plan as 
amended.  The following details our findings with respect to the Project and its interface with the 
Transportation system. 
 
 
PROJECT DESCRIPTION 
 
The Project will entail the redevelopment of an existing commercial property located at 
556 Main Street (Route 28) in Falmouth, Massachusetts, to accommodate a 110-room extended stay 
hotel with 121 parking spaces (86 on-site and 35 off-site at 19 Nye Road).  The Project site is 
generally bounded by residential properties to the north; Main Street to the south; and commercial 
properties to the east and west; and currently contains approximately 16,272 square feet (sf) of 
commercial/retail space (antique store and ancillary storage space) that will be removed to 
accommodate the redevelopment of the Project site.  Figure 1 depicts the Project site location in 
relation to the existing roadway network. 

Access to the Project site will be provided by way of Lantern Lane, a private way which bisects the 
Project site and intersects the north side of Main Street approximately 180 feet west of Nye Road.  
Lantern Lane will be reconstructed to accommodate the Project and will continue to provide access to 
the residential properties to the north of the Project site.  Access to the off-site parking lot will be 
provided by way of a gated (key card activated) driveway that will intersect the west side of 
Nye Road approximately 190 feet south of Main Street.  A sidewalk is provided along Nye Road that 
will be improved as a part of the Project and marked crosswalks are afforded at the 
Main Street/Nye Road intersection for hotel guests to cross Main Street between the Project site and 
the off-site parking lot. 
 
 
TRAFFIC CHARACTERISTICS 
 
The anticipated traffic characteristics of the Project were developed using trip-generation statistics 
published by the Institute of Transportation Engineers (ITE).1  The ITE provides trip-generation 
information for various types of land uses developed as a result of scientific studies that have been 
conducted over the past 50 plus years.  This information includes trip characteristics for uses similar 
to those that currently occupy the Project site, as well as for the proposed use.  The traffic 
characteristics of the existing uses (antique store and ancillary storage space) were calculated using 
ITE Land Use Code (LUC) 826, Specialty Retail Center, and assuming 16,272 sf of space,2 with 
those of the proposed use (extended stay hotel) calculated using LUC 310, Hotel, and following the 
guidance provided in the Cape Cod Commission Technical Bulletin 96-003. 

                                                           
1Trip Generation, 9th Edition; Institute of Transportation Engineers; Washington, DC; 2012. 
2
ITE LUC 820, Shopping Center, was also reviewed for use in developing the traffic characteristics of the existing uses and was 
determined to result in similar or higher trip estimates. 
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Table 1 summarizes and compares the traffic characteristics of the current and proposed use of the 
Project site. 
 
 

Table 1 
566 MAIN STREET REDEVELOPMENT PROJECT 
EXISTING AND PROPOSED TRAFFIC VOLUME COMPARISON 
 

 Vehicle Trips 

Time Period/Direction 

(A) 
Proposed 

Extended Stay 
Hotel 

(110 Rooms)a 

(B) 
Existing 

Usesb 
(C = A - B) 
Difference 

 
Average Weekday Daily: 
 Entering 
 Exiting 
 Total 

 
 

445 
445 
900 

 
 

361 
361 
722 

 
 
 
 

+178 
 
Weekday Morning Peak-Hour of Generator: 
 Entering 
 Exiting 
 Total 

 
 

33 
28 
61 

 
 

53 
  58 
111 

 
 
 
 

-50 
 
Weekday Evening Peak-Hour of Generator: 
 Entering 
 Exiting 
 Total 

 
 

39 
28 
67 

 
 

46 
36 
82 

 
 
 
 

-15 
 
Saturday Daily: 
 Entering 
 Exiting 
 Total 

 
 

451 
451 
902 

 
 

342 
342 
684 

 
 
 
 

+218 
 
Saturday Midday Peak-Hour: 
 Entering 
 Exiting 
 Total 

 
 

45 
35 
80 

 
 

33 
33 
66 

 
 
 
 

+14 
 

aBased on ITE LUC 310, Hotel; 110 rooms. 
bBased on ITE LUC 826, Specialty Retail; 16,272 sf. 

 
 
As can be seen in Table 1, the redevelopment of the Project site as an extended stay hotel is expected to 
result in 178 additional vehicle trips on an average weekday (two-way, 24-hour volume) when compared 
to the projected traffic characteristics of the existing uses that occupy the Project site, with 50 fewer 
vehicle trips predicted during the weekday morning peak-hour and 15 fewer vehicle trips predicted during 
the weekday evening peak-hour.  On a Saturday, the redevelopment of the Project site is expected to 
result in 218 additional vehicle trips, with 14 additional vehicle trips predicted during the Saturday 
midday peak-hour.  The detailed trip-generation calculations are attached. 
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PROJECT SITE ACCESS EVALUATION 
 
As described previously, access to the Project site will be provided by way of Lantern Lane, a private way 
that bisects the Project site and intersects the north side of Main Street approximately 180 feet west of 
Nye Road.  Lantern Lane will be reconstructed to accommodate the Project and will continue to provide 
access to the residential properties to the north of the Project site.  Access to the off-site parking lot will 
be provided by way of a gated (key card activated) driveway that will intersect the west side of 
Nye Road approximately 190 feet south of Main Street.  A sidewalk is provided along Nye Road that will 
be improved as a part of the Project and marked crosswalks are afforded at the Main Street/Nye Road 
intersection for hotel guests to cross Main Street between the Project site and the off-site parking lot.  The 
following provides a description of the roadways that will provide access to the Project site and includes 
an assessment of sight lines at the Project site driveway intersections with both Main Street and 
Nye Road. 
 
Roadways 
 
Main Street 
 
Within the study area, Main Street (Route 28) is a two-lane, urban principal arterial roadway that is under 
Town jurisdiction and traverses the study area in a general east-west direction.  In the vicinity of the 
Project site, Main Street provides two (2) travel lanes per direction that are approximately 15-feet in 
width and are separated by a double-yellow centerline with no marked shoulders provided.  Four to eight-
foot wide cement concrete sidewalks are provided continuously along both sides of Main Street with 
wheelchair ramps provided for crossing intersecting roadways and driveways.  Formal bicycle 
accommodations are not provided along Main Street; however, the 15-foot wide travel lanes provide 
sufficient width to accommodate bicycle travel in a shared travelled-way configuration.3  The posted 
speed limit along Main Street within the study area is 35 miles per hour (mph).  Traffic volume and speed 
data collected in May 2014 on Main Street in the vicinity of the Project site reported the following data: 
 
 Average Weekday Traffic: 16,600 vehicles per day 
 Saturday Traffic: 16,900 vehicles 
 Average Travel Speed: 23 mph 
 85th Percentile Travel Speed: 29 mph 

 
Bus service is provided along Main Street by the Cape Cod Regional Transit Authority (CCRTA) by way 
of the SeaLine bus service and the Woods Hole Shuttle (WHOOSH trolley) (discussion follows).  Land 
use along Main Street within the study area consists of the Project site and residential and commercial 
properties. 
 
Nye Road 
 
Nye Road is a two-lane local roadway that is under Town jurisdiction and traverses a general north-south 
direction between Main Street and Queen Street.  Nye Road is approximately 18-feet in width and 
accommodates two-way travel with no marked centerline or shoulders provided.  Four-foot wide cement 
or bituminous concrete sidewalks are provided along both sides of Nye Road.  Formal bicycle 
accommodations are not provided along Nye Road; however, the low traffic volumes and travel speeds 
along this residential roadway are conducive to bicycle and motor vehicle travel within the travelled-way.  
A posted speed limit is not provided for Nye Road.  Peak-hour traffic volumes measured in May 2014 

                                                           
3
A minimum width of 14-feet consisting of the travel lane and paved shoulder (where present) is required to support bicycle 
travel in a shared travelled-way configuration. 
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indicate that Nye Road accommodates approximately 45 vehicles per hour during both the weekday 
morning and evening peak hours, and approximately 30 vehicles per hour during the Saturday midday 
peak-hour.  Land use along Nye Road consists of residential and commercial properties. 
 
Intersection 
 
Nye Road intersects Main Street from the south to form a three-legged intersection under STOP-sign 
control.  The Main Street east and westbound approaches consist of a 15-foot wide general purpose travel 
lane with no marked shoulder provided.  The directions of travel along Main Street are separated by a 
double-yellow centerline.  Nye Road consists of an 18-foot wide roadway that accommodates two-way 
travel with no marked centerline or shoulders provided and vehicles approaching Main Street under 
STOP-sign control.  Sidewalks are provided along both sides of the intersecting roadways, with marked 
crosswalks for crossing Nye Road and the Main Street west leg of the intersection.  Pedestrian crossing 
warning signs are provided in advance of the crossing on Main Street.  Land use in the vicinity of the 
intersection consists of the Project site and commercial properties. 
 
Public Transportation Services 
 
Public transportation services are provided to the Town of Falmouth by the Cape Cod Regional Transit 
Authority (CCRTA).  Within the study area, the CCRTA operates the SeaLine bus service which will be 
available to both guests and employees of the Project.  The SeaLine bus route travels along Route 28 and 
past the Project site from the Hyannis Transportation Center to the Woods Hole Ferry Terminal in 
Falmouth, with numerous local stops including:  the Cape Cod Mall; Centerville; Osterville; Marstons 
Mills Marketplace; Mashpee Commons; South Cape Village; East Falmouth; the Falmouth Mall; and the 
Falmouth Bus Depot.  Connections to other CCRTA bus routes and to regional bus service provided by 
Plymouth & Brockton (P&B) Street Railway Co. (service to Boston (South Station)) and Peter Pan Bus 
Lines (service to Providence and New York City) can be made at the Hyannis Transportation Center 
located in downtown Hyannis.  During the summer, the SeaLine route terminates at the Falmouth Mall, 
with service between the Falmouth Mall and Woods Hole provided by trolley (the WHOOSH trolley).  
SeaLine service is provided Monday through Saturday, with 18 buses per day (nine in each direction); 
headways range from one to two hours.  Fares for adults and youths are $2.00, with a $1.00 fare for senior 
citizens and people with disabilities.  All CCRTA buses are handicapped and wheelchair accessible, and 
are equipped with bicycle racks. 
 
The Woods Hole Shuttle (WHOOSH trolley) operates seven days a week from mid-June through late-
September and provides service between the Falmouth Mall and the Woods Hole Aquarium.  Service is 
provided every half-hour on weekdays and hourly on weekends.  The adult trolley fare is $1.00, with a 
$0.50 fare for senior citizens and people with disabilities. 
 
In addition to the fixed-route bus service, the CCRTA provides door-to-door bus service by way of the 
Dial-A-Ride Transportation (DART).  DART service is provided by appointment to Cape Cod residents 
of all ages for trips of any purpose including school, work, shopping, medical visits, and visiting friends, 
and is provided in all 15 towns on Cape Cod.  DART vehicles carry 19 passengers and have hydraulic 
lifts for people with disabilities.  New subscribers must pre-enroll; once enrolled, reservations may be 
made up to one week in advance.  DART service is generally provided between 7:00 AM and 7:00 PM 
Monday through Friday; between 9:00 AM and 7:00 PM on Saturday; and between 9:00 AM to 1:00 PM 
on Sunday.  Fares for adults and youths is $3.00, with a $1.50 fare for seniors and people with disabilities; 
children five and younger ride for free when accompanied by a paying adult. 
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Sight Distance Evaluation 
 
Sight distance measurements were performed at the Project site driveway/Lantern Lane intersection with 
Main Street in accordance with MassDOT and American Association of State Highway and 
Transportation Officials (AASHTO)4 standards.  Both stopping sight distance (SSD) and intersection 
sight distance (ISD) measurements were performed.  In brief, SSD is the distance required by a vehicle 
traveling at the design speed of a roadway, on wet pavement, to stop prior to striking an object in its travel 
path.  ISD or corner sight distance (CSD) is the sight distance required by a driver entering or crossing an 
intersecting roadway to perceive an on-coming vehicle and safely complete a turning or crossing 
maneuver with on-coming traffic.  In accordance with AASHTO standards, at a minimum, sufficient SSD 
should be provided at an intersection.  ISD, while desirable to maintain efficient traffic flow, is not 
required for an intersection to function in a safe manner. 
 
As discussed previously, vehicle travel speed measurements were performed along Main Street in the 
vicinity of the Project site over a continuous 72-hour period (Thursday through Saturday) in May 2014.  
Based on these measurements, the average observed travel speed was found to be 23 mph and the 85th 
percentile vehicle travel speed was found to be 29 mph, or 5 mph below the posted speed limit along this 
section of Main Street (35 mph).  The 85th percentile speed is used as the basis of engineering design and 
in the evaluation of sight distances.  That being said, given that the measured 85th percentile vehicle travel 
speed was found to be below the posted speed limit, the posted speed limit (35 mph) was used to assess 
sight lines at the Project site driveway intersection.  Table 2 presents the measured SSD and ISD at the 
subject intersection. 
 
 
Table 2 
SIGHT DISTANCE MEASUREMENTSa 
 

 Feet 

Intersection/Sight Distance Measurement 

Recommended 
Minimum 

(SSD) 
Desirable 

(ISD)b Measured 
 
Main Street at the Project Site Driveway/Lantern Lane 
 Stopping Sight Distance: 
  Main Street approaching from the east 
  Main Street approaching from the west 
 Intersection Sight Distance: 
  Looking to the east from the Project site driveway/Lantern Lane 
  Looking to the west from the Project site driveway/Lantern Lane 
 

 
 
 

250 
250 

 
250 
250 

 
 
 

-- 
-- 
 

455/395 

455/395 

 
 
 
325 
500+ 
 
250 
500+ 

aRecommended minimum values obtained from: A Policy on Geometric Design of Highways and Streets, 6th Edition; American Association of State 
Highway and Transportation Officials (AASHTO); 2011; and based on an approach speed of 35 mph along Main Street. 

bValue shown is the intersection sight distance for a vehicle turning left/right exiting a roadway under STOP control such that motorists approaching 
the intersection on the major street should not need to adjust their travel speed to less than 70 percent of their initial approach speed. 

 
 

                                                           
4A Policy on Geometric Design of Highways and Streets, 6th Edition; American Association of State Highway and Transportation 

Officials (AASHTO); 2011. 
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As can be seen in Table 2, lines of sight at the Project site driveway/Lantern Lane intersection with 
Main Street meet or exceed the recommended minimum sight distance (SSD) to function in a safe manner 
based on a 35 mph approach speed along Main Street, which is consistent with the posted speed limit and 
6 mph above the measured 85th percentile travel speed (29 mph). 
 
Lines of sight to and from the driveway that will serve the proposed overflow parking lot on Nye Road 
will meet or exceed 155 feet, the minimum sight distance required for a 25 mph approach speed, which is 
consistent with the residential setting of the abutting land use and the relatively low volume of traffic 
using the roadway. 
 
 
MOTOR VEHICLE CRASH ANALYSIS 
 
Motor vehicle crash information for the study area intersections was provided by the MassDOT Highway 
Division Safety Management/Traffic Operations Unit for the most recent three-year period available 
(2010 through 2012, inclusive) in order to examine motor vehicle crash trends occurring within the study 
area.  Based on a review of this data, no motor vehicle crashes were reported to have occurred at the 
Main Street/Lantern Lane intersection.  Three (3) motor vehicle crashes were reported at or in the vicinity 
of the Main Street/Nye Road intersection over the three-year review period, or approximately one (1) 
crash per year, none of which were reported to have involved a pedestrian or bicyclist.  Of the three (3) 
reported crashes, two (2) involved property damage only; two (2) were reported a rear-end type collisions; 
and all three (3) crashes occurred on dry pavement.  No roadway defects were noted as a contributing 
cause in any of the reported crashes; all were attributed to driver error or inattentiveness.  The calculated 
motor vehicle crash rate for the Main Street/Nye Road intersection per million entering vehicles is 0.20, 
which is below both the MassDOT statewide and District 5 (the MassDOT Highway Division District in 
which the intersection is located) average crash rates for an unsignalized intersection of 0.60 and 0.58 
crashes per million entering vehicles, respectively.  The detailed MassDOT Crash Rate Worksheet is 
attached. 
 
Based on a review of the MassDOT motor vehicle crash data, no inherent safety deficiencies were 
noted with respect to the design or operation of the Main Street/Lantern Lane or Main Street/Nye Road 
intersections. 
 
 
SUMMARY 
 
VAI has completed a Transportation Impact Assessment in support of this Application pursuant to 
Section 5 of the Cape Cod Commission Chapter A, Enabling Regulations Governing Review of 
Developments of Regional Impact (DRI), for a Limited DRI Review of a proposed extended stay hotel to 
be located at 556 Main Street (Route 28) in Falmouth, Massachusetts.  This assessment has provided 
relevant information and analyses to support a finding by the Cape Cod Commission that the Project 
meets the requirements for Limited DRI review with respect to Transportation and the goals and 
performance standards relative to Transportation as identified in the 2009 Cape Cod Regional Policy Plan 
as amended.  Based on the information prepared as a part of this assessment, the following has been 
concluded with respect to the Project: 
 

1. The redevelopment of the Project site as an extended stay hotel is expected to result in 
178 additional vehicle trips on an average weekday (two-way, 24-hour volume) when compared 
to the projected traffic characteristics of the existing uses that occupy the Project site, with 
50 fewer vehicle trips predicted during the weekday morning peak-hour and 15 fewer vehicle 
trips predicted during the weekday evening peak-hour.  On a Saturday, the redevelopment of the 
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Project site is expected to result in 218 additional vehicle trips, with 14 additional vehicle trips 
predicted during the Saturday midday peak-hour; 

2. Both Main Street and Nye Road provide pedestrian and bicycle accommodations that currently 
exist or will be improved as a part of the Project to safely convey patrons, guests and employees 
to and from the Project site and the overflow parking lot; 

3. Public transportation services provided by the CCRTA are available to the Project site; 

4. Lines of sight to and from the Project site driveway on Main Street (Lantern Lane) and for the 
overflow parking lot on Nye Road meet, exceed or will be made to meet or exceed the required 
minimum sight distance to function in a safe manner based on the appropriate approach speed 
along these roadways (35 mph along Main Street and 25 mph along Nye Road); and 

5. No inherent safety deficiencies were noted with respect to the design or operation of Main Street 
proximate to the Project site or the Main Street/Nye Road intersection based on a review of motor 
vehicle crash data provided by MassDOT. 

 
In consideration of the above and presuming a favorable finding by the Commission granting Limited 
DRI review with respect to Transportation, the Applicant will work with Commission Transportation 
Staff with respect to the design of the Project site driveway and other such measures as deemed 
appropriate to: i) mitigate the projected impact of the Project on the regional roadway network serving the 
Project locus; and ii) afford safe and convenient access to the Project site for all roadway users. 
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Limited DRI Review Scoping Checklist – Redevelopment/Change of Use - Transportation 
 
The following summarizes the guidance provided in the Limited DRI Review Scoping Checklist relative to 
Transportation as this guidance relates to the Project. 
 

Congestion Management 
 
Guidance: Will the Project generate more than 250 new daily trips? 
 
Response: No.  The Project is expected to generate 178 new daily vehicle trips on an 

average weekday and 218 new vehicle trips on a Saturday when compared to the 
existing uses that occupy the Project site. 

 
Transportation Balance and Efficiency 

 
Guidance: Will the Project generate more than 250 new daily trips? 
 
Response: No.  The Project is expected to generate 178 new daily vehicle trips on an 

average weekday and 218 new vehicle trips on a Saturday when compared to the 
existing uses that occupy the Project site. 

 
Safety 

 
Guidance: Does the Project have direct access on or does the Project directly abut a 

regional roadway? 
 
Response: Yes.  The Project site has direct access to and directly abuts Main Street 

(Route 28), a regional roadway under the jurisdiction of the Town of Falmouth. 
 

Safety 
 
Guidance: Will the Project generate more than 25 new peak hour trips at a high crash 

location? 
 
Response: No.  The Project is predicted to generate 14 new vehicle trips during the Saturday 

midday peak-hour (traffic volume hour with the highest predicted traffic volume 
increase). 
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ATTACHMENTS 
AUTOMATIC TRAFFIC RECORDER COUNTS 
MANUAL TURNING MOVEMENT COUNTS 
VEHICLE TRAVEL SPEED MEASUREMENTS 
TRIP-GENERATION CALCULATIONS 
CCRTA BUS ROUTE, SCHEDULE AND FARE INFORMATION 
MASSDOT CRASH RATE WORKSHEET 
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AUTOMATIC TRAFFIC RECORDER COUNTS  
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MANUAL TURNING MOVEMENT COUNTS  
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VEHICLE TRAVEL SPEED MEASUREMENTS  
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TRIP-GENERATION CALCULATIONS  
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MASSDOT CRASH RATE WORKSHEET  
 





 
 
 
 

10 New England Business Center Drive 
Suite 314 
Andover, MA  01810-1066 
Office 978-474-8800 
Fax 978-688-6508 
Web: www.rdva.com 

Ref: 6668 
 
November 20, 2014 
 
Mr. Glenn Cannon, P.E. 
Director of Technical Services 
Cape Cod Commission 
3225 Main Street, P.O. Box 226 
Barnstable, MA  02630 
 
Re: Limited Development of Regional Impact Application 

Springhill Suites by Marriot - 556 Main Street 
Falmouth, Massachusetts 

 
Dear Glenn: 
 
Vanasse & Associates, Inc. (VAI) is providing supplemental information in support of the Limited 
Development of Regional Impact Application dated July 11, 2014 and revised November 6, 2014 
(the “Application”) for the proposed Springhill Suites by Marriot Hotel to be located at 556 Main Street 
in Falmouth, Massachusetts (hereafter referred to as the “Project”).  Specifically, VAI is providing 
updated trip-generation calculations for the existing buildings that currently occupy the Project site. 
 
As presented in the Application, the Project site is currently occupied by 19,000± square feet (sf) of 
commercial buildings that include an antique store and ancillary storage and warehouse space; however, 
the trip-generation calculations that were presented in the Application reflected 16,272 sf of existing 
commerical space.  In order to correct this discrepancy, the traffic characteristics of the existing uses that 
were presened in Table 1 of the Transportation component of the Application were revised to reflect 
19,000 sf of commercial space using Institute of Transportation Engineers (ITE)1 Land Use Code (LUC) 
826, Specialty Retail Center,2 consitent with the methodology presented therein.  The traffic 
characteristics of the Project (extended stay hotel) did not change from the values that were presented in 
the Application.  Table 1R provides an updated summary and comparison of the traffic characteristics of 
the Proejct to those of the existing uses that occupy the Proejct site (19,000± sf of commercial space 
conisting of an antique store and ancillary storage and warehouse space) 
 
 
  

                                                           
1Trip Generation, 9th Edition; Institute of Transportation Engineers; Washington, DC; 2012. 
2ITE LUC 820, Shopping Center, was also reviewed for use in developing the traffic characteristics of the existing 
uses and was determined to result in similar or higher trip estimates. 



Mr. Glenn Cannon, P.E. 
November 20, 2014 
Page 2 of 3 
 

G:\6668 Falmouth, MA\Limited DRI Application\G. Cannon 112014.docx   

Table 1R 
566 MAIN STREET REDEVELOPMENT PROJECT 
EXISTING AND PROPOSED TRAFFIC VOLUME COMPARISON 
 

 Vehicle Trips 

Time Period/Direction 

(A) 
Proposed 

Extended Stay 
Hotel 

(110 Rooms)a 

(B) 
Existing 

Usesb 
(C = A - B) 
Difference 

 
Average Weekday Daily: 
 Entering 
 Exiting 
 Total 

 
 

445 
445 
900 

 
 

421 
421 
842 

 
 
 
 

+58 
 
Weekday Morning Peak-Hour of Generator: 
 Entering 
 Exiting 
 Total 

 
 

33 
28 
61 

 
 

62 
  68 
130 

 
 
 
 

-69 
 
Weekday Evening Peak-Hour of Generator: 
 Entering 
 Exiting 
 Total 

 
 

39 
28 
67 

 
 

53 
42 
95 

 
 
 
 

-28 
 
Saturday Daily: 
 Entering 
 Exiting 
 Total 

 
 

451 
451 
902 

 
 

400 
400 
800 

 
 
 
 

+102 
 
Saturday Midday Peak-Hour: 
 Entering 
 Exiting 
 Total 

 
 

45 
35 
80 

 
 

39 
38 
77 

 
 
 
 

+3 
 

aBased on ITE LUC 310, Hotel; 110 rooms. 
bBased on ITE LUC 826, Specialty Retail; 19,000 sf. 

 
 
As can be seen in Table 1R, the redevelopment of the Project site as an extended stay hotel (Springhill 
Suites by Marriot) is expected to result in 58 additional vehicle trips on an average weekday (two-way, 
24-hour volume) when compared to the projected traffic characteristics of the existing uses that occupy 
the Project site, with 69 fewer vehicle trips predicted during the weekday morning peak-hour and 
28 fewer vehicle trips predicted during the weekday evening peak-hour.  On a Saturday, the 
redevelopment of the Project site is expected to result in 102 additional vehicle trips, with 3 additional 
vehicle trips predicted during the Saturday midday peak-hour.  The detailed trip-generation calculations 
are attached. 
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ATTACHMENT  
TRIP-GENERATION CALCULATIONS 
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TRIP-GENERATION CALCULATIONS  
 











Appendix 4: Required Figures 
 

 USGS Locus Map 
 

 Water Resource Classification Maps 1 and 2 
 
 FEMA Flood Plain Map  
 
 NHESP Map  
 
 SNRA Map 
 
 Historic District Map 
 
 MHC Inventory List 

 
 Business Redevelopment District Zoning Map 

 
 Building Areas Exhibit 
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NOTE: All maps in the Regional Planning section of 

the Cape Cod Regional Policy Plan are for illustration 

and planning purposes only. They may be viewed in 

more detail online:    

www.capecodcommission.org/regionalplans/RPP/

Water Table Contour

Groundwater Lenses

This map illustrates the six 

groundwater lenses (Sagamore, 

Monomoy, Nauset, Chequesset, 

Pamet, and Pilgrim) that com-

prise Cape Cod’s sole source 

aquifer. The underground topog-

raphy influences groundwater 

flow direction and speed. The 

water table contour lines indi-

cate the height of  groundwater 

above sea level.

Map WR1

Water Resources 

Project Site
(Sagamore Groundwater Lens)
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NOTE: All maps in the Regional Planning section of 

the Cape Cod Regional Policy Plan are for illustration 

and planning purposes only. They may be viewed in 

more detail online:    

www.capecodcommission.org/regionalplans/RPP/

Drinking Water 
Resources 
As of June 18, 2010

The Drinking Water Resources 

map illustrates the location of  

Cape Cod’s existing Wellhead  

Protection Areas and Potential 

Public Water Supply Areas. 

These areas provide the majority  

of  Cape Cod’s drinking water.  

Monitoring and reducing ground-

water pollution levels is critical 

to ensuring their future use. 

Public Water  Supply 
WellheadProtection 
Area (Zone II)

Potential Public Water
Supply Area

Public Supply Well

Small Volume Well

Mass. Military Reservation

Map WR2
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Significant Natural 
Resource Areas 
As of June 18, 2010
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NOTE: All maps in the Regional Planning section of 

the Cape Cod Regional Policy Plan are for illustration 

and planning purposes only. They may be viewed in 

more detail online:    

www.capecodcommission.org/regionalplans/RPP/
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Map HPCC1

NOTE: All maps in the Regional Planning section of 

the Cape Cod Regional Policy Plan are for illustration 

and planning purposes only. They may be viewed in 

more detail online:    

www.capecodcommission.org/regionalplans/RPP/

Historic Resources

Significant historic buildings in  

areas under high development 

pressures are in danger of being  

demolished. This map shows the  

Cape Cod properties that re-

ceive some protection through 

historic district review at the 

town or county level. Note: If   

a Local Historic District is also 

a National Register His toric Dis-

trict, the Local Historic District 

alone is visible on this map.

National Register
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National Register
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Disclaimer
The Town of Falmouth makes no claims,no representations and
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the accuracy of the GIS data and/or GIS products furnished by
the Town, including
the implied validity of any uses of such data.Parcel lines are
graphic representations only.
Planimetric features derived from 3/05 Aerials.
Prepared by Falmouth G.I.S.

Town of Falmouth December 3, 2014
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Introduction  
 
Falmouth Hospitality, LLC proposes to construct a hotel at 556 Main Street in Falmouth, MA.  The hotel 
will be divided into two buildings with an upper level connector and will have a total of 110 guest rooms.  
Associated site improvements will include paved parking, driveway, recreation, and pedestrian areas, 
landscaped areas, utilities, and a stormwater management system.  In the existing conditions, the project 
area consists of commercial and accessory buildings, a gravel parking area, paved vehicular and pedestrian 
areas, landscaped and wooded areas, and associated utilities.  The project area consists of 2.20 acres and is 
bounded by Main Street to the South, commercial properties to the east and west, and residential properties 
to the north.  Elevations on-site range from 12' at the northeast corner to 18' at the northern corner. 
 
The proposed site and stormwater management system was designed to meet the Stormwater Management 
Standards described in the Massachusetts Stormwater Handbook.  The following narrative describes the 
system's compliance with these standards.   
 
 
 
Standard 1: No New Untreated Discharges 
 
The Massachusetts Stormwater Handbook states that no new stormwater conveyances may discharge 
untreated stormwater directly to or cause erosions in wetlands or waters of the Commonwealth.  The project 
will have one discharge point from the drainage system located at the northeast corner of the site.  
Stormwater outflow from the subsurface R-Tanks will flow out of a flared-end section with a rip-rap pad to 
prevent erosion.  Stormwater discharge will be treated for at least 80% TSS removal.  
 
 
 
Standard 2: Peak Rate Attenuation 
 
The Massachusetts Stormwater Handbook states that stormwater management systems shall be designed so 
that post-development peak discharge rates do not exceed pre-development peak discharge rates.  A 
summary of the existing and proposed discharge rates follows.  The proposed condition discharge rates of 
runoff are at or below the existing rates to the same discharge points.  Please see the attached "Existing 
Drainage Areas" and "Proposed Drainage Areas" figures (Appendix II) and Hydrocad summary (Appendix 
III) for more information. 
 
For the purpose of these calculations the following assumptions were made: 

 The project property lines were used to delineate watershed boundaries. 
 The same total watershed area of the drainage areas is used to compare the existing and proposed 

conditions.   
 The Natural Resources Conservation Service (NRCS) Web Soil Survey of Barnstable County 

defines soils in the project area as  
- 602, Urban Land (Hydrologic Soil Group not rated) 
- 265A, Enfield Silt Loam, 0 to 3 percent slopes (Hydrologic Soil Group B) 
- 265B, Enfield Silt Loam, 3 to 8 percent slopes (Hydrologic Soil Group B) 
For the purpose of these calculations, soils within the drainage area are assumed to be Hydrologic 
Soil Group B.  Please see the attached NRCS Web Soil Survey summary (Appendix I). 

 
 



Five drainage areas have been modeled to represent the existing conditions:   
 Drainage Area EX1 consists of roof area, paved pedestrian and vehicular areas, gravel parking area, 

and landscaped areas.  Stormwater runoff from EX1 drains over-land to a drainage structure located 
in the central portion of the site.  Ponding over this structure is represented as pond 1P on the 
attached Hydrocad summary.   

 Drainage Area EX2 consists of roof area, paved pedestrian and vehicular areas, gravel areas, and 
landscaped areas.  Stormwater runoff from EX2 drains to the northern and western property lines 
which are assumed to be discharge point DP1 for the purpose of these calculations. 

 Drainage Area EX3 consists of landscaped areas.  Stormwater runoff from EX3 drains to the 
northern and eastern property line which is assumed to be discharge point DP3 for the purpose of 
these calculations.   

 Drainage Area EX4 consists of roof area, paved pedestrian area, and landscaped areas.  Stormwater 
runoff from EX4 drains to the existing drainage system in Main Street which is assumed to be 
discharge point DP4 for the purpose of these calculations. 

 
In the proposed condition a stormwater detention system has been designed to collect, treat, and 
mitigate the rates of stormwater runoff from the project site to at or below the existing condition.  This 
system will include a surface drains and networks of pipes, stormwater treatment devices, and a 
subsurface system of chambers.  Eleven drainage areas have been modeled to represent the proposed 
condition: 

 Drainage Area PR1A will consist of pedestrian and vehicular paved areas, and landscaped 
areas.  Stormwater runoff from PR1A will drain via a network of pipes and treatment devices to 
a subsurface system of R-Tanks.  Overflow from the R-Tank system will drain to the northeast 
property line which is assumed to be discharge point DP1 for the purpose of these calculations. 

 Drainage Area PR1B will consist of paved pedestrian and vehicular areas and landscaped areas.  
Stormwater runoff from PR1B will drain via a network of pipes and treatment devices to the 
subsurface system of R-Tanks described under PR1A. Overflow from the R-Tank system will 
drain to the northeast property line (discharge point DP1). 

 Drainage Area PR1C will consist of pedestrian paved areas and landscaped areas.  Stormwater 
runoff from PR1C will drain via a network of pipes to the subsurface system of R-Tanks 
described under PR1A. Overflow from the R-Tank system will drain to the northeast property 
line (discharge point DP1). 

 Drainage Area PR1D will consist of landscaped areas.  Stormwater runoff will drain to the 
northeast property line (discharge point DP1). 

 Drainage Area PR1E will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1F will drain via a network of pipes to the subsurface system of R-Tanks described under 



PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1G will consist of vehicular paved areas and landscaped areas.  Stormwater 
runoff from PR1G will drain via a network of pipes and treatment devices to the subsurface 
system of R-Tanks described under PR1A. Overflow from the R-Tank system will drain to the 
northeast property line (discharge point DP1). 

 Drainage Area PR3 will consist of landscaped areas.  Stormwater runoff will drain to the 
western property line (discharge point DP3). 

 Drainage Area PR4 will consist of vehicular and pedestrian paved areas and landscaped areas.  
Stormwater runoff from PR4 drains to the existing drainage system in Main Street which is 
assumed to be discharge point DP4 for the purpose of these calculations. 

 
The following table compares the peak rates of runoff under the existing and proposed conditions: 

Discharge 
Point 

2-Year Storm      
(3.5" Rainfall 

Depth) 

10-Year Storm    
(4.9" Rainfall 

Depth) 

100-Year Storm    
(7.2" Rainfall 

Depth) 

  
Existing 

(cfs) 
Proposed 

(cfs) 
Existing 

(cfs) 
Proposed 

(cfs) 
Existing 

(cfs) 
Proposed 

(cfs) 

EX CB 3.36 0 5.36 0 8.65 0 
DP1 1.56 0.01 2.65 0.62 4.53 4.27 
DP3 0.04 0.03 0.12 0.10 0.28 0.23 
DP4 0.23 0.09 0.33 0.16 0.49 0.27 

cfs - Cubic Feet per Second 
 

 
 
Standard 3: Recharge 
 
The Massachusetts Stormwater Handbook states that loss of annual recharge to groundwater shall be 
eliminated or minimized.  The annual recharge from the post-development site shall approximate the annual 
recharge from the pre-development conditions based on soil type.  As discussed under Standard 2, soils on-
site are assumed to be Hydrologic Soil Group B.  Therefore, the required recharge volume is calculated 
based on a target depth of 0.35" over the proposed impervious area.  The required volume is as follows: 
 
Required Recharge Volume = Target Depth * Impervious Area = 0.35" * 62,659 SF = 1,828 Cubic Feet 
 
Since not all of the impervious areas will be drained to the provided recharge volume a capture area 
adjustment is applied to the required volume.  The calculation is as follows: 
 
Capture Area Adjustment Factor  = Total Impervious Area / Impervious Area Draining to Recharge Volume 
     =  62,659 SF / 61,625 SF = 1.02 
 
Adjusted Required Recharge Volume = Required Recharge Volume * Capture Area Adjustment Factor 
            = 1,828 CF * 1.02 = 1,865 Cubic Feet 
 
The recharge volume will be provided within the subsurface chambers and the void spaces in the crushed 
stone surrounding the chambers below the invert elevation (12.15) of the outlet pipe to discharge point DP1.  
The volume provided is 8,074 cubic feet (3,626 cf in pond 1PA, 1,994 cf in pond 1PB, and 2,451 in pond 



1PC) which is greater than the required 1,865 cubic feet.  Please see the attached Hydrocad summary 
(Appendix III). 
 
The Massachusetts Stormwater Handbook states that the recharge volume must drain within 72 hours.  
Observations in test pits performed on-site indicate that the soil that pond 1PA will be installed upon is 
sand, pond 1PB will be installed on loamy sand, and pond 1PC will be installed on sandy loam.  Please see 
the attached "Soil Evaluation for Drainage Design" (Appendix V) for more information.  The following 
"drawdown" calculations assumes a Rawl's Rates of 8.27 inches per hour for sand, 2.41 inches per hour for 
loamy sand, and 1.02 inches per hour for sandy loam. 
 
Drawdown Time 1PA = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 6,060 CF / (8.27 in/hr * 2,544 SF) = 4 Hours 
 
Drawdown Time 1PB = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 3,523 CF / (2.41 in/hr * 1,262 SF) = 14 Hours 
 
Drawdown Time 1PC = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 4,333 CF / (1.02 in/hr * 1,547 SF) = 33 Hours 
 
Since the drawdown times are less than 72 hours, the requirement is met.   
 
 
 
Standard 4: Water Quality 
 
The Massachusetts Stormwater Handbook states that systems shall be designed to remove 80% of the 
average annual post-development construction load of Total Suspended Solids (TSS).  Stormwater runoff 
from vehicular paved areas will be treated wither with Fabco StormBasin Structures or FocalPoint systems, 
manufactured by ACF Environmental.  All treatment devices are sized to provie at least 80% TSS removal.  
Please see the attached ACF Environmental product information (appendix V) for more information.   
 
 
Standard 5: Land Uses with Higher Potential Pollutant Loads 
 
The proposed project is not considered a Land Use with Higher Potential Pollutant Loads.  Therefore this 
standard is not applicable. 
 
 
Standard 6: Critical Areas 
 
The proposed project is not in a critical area.  Therefore this standard is not applicable.   
 
 
Standard 7: Redevelopment 
 
The proposed project is considered a new development.  Therefore this standard is not applicable.   
 
 
 



Standard 8: Construction Period Pollution Prevention and Erosion & Sedimentation Control 
 
Best management practices (BMP) for erosion and sedimentation control are staked straw bales, filter 
fences, wattles, hydro seeding, and phased development. Many stormwater BMP technologies (e.g., 
infiltration technologies) are not designed to handle the high concentrations of sediments typically found in 
construction runoff and must be protected from construction-related sediment loadings. Construction 
BMP’s must be maintained.  In developing the proposed project certain measures will be implemented to 
minimize impacts erosion and sedimentation could have on surrounding areas.  This section addresses items 
that involve proper construction techniques, close surveillance of workmanship, and immediate response to 
emergency situations. The developer must be prepared to provide whatever reasonable measures are 
necessary to protect the environment during construction and to stabilize all disturbed areas as soon as 
construction ends. 
 
Pre-Construction 

1. The contractor shall have a stockpile of materials required to control erosion on-site to be used to 
supplement or repair erosion control devices.  These materials shall include, but are not limited to 
straw bales, silt fence, wattles and crushed stone. 

2. The contractor is responsible for erosion control on site and shall utilize erosion control measures 
where needed, regardless of whether the measures are specified on the plan or in the order of 
conditions. 

 
Preliminary Site Work 

1. Excavated materials should be stockpiled, separating the topsoil for future use on the site.  Erosion 
control shall be utilized along the down slope side of the piles and side slopes shall not exceed 2:1. 

2. If intense rainfall is anticipated, the installation of supplemental straw bale dikes, silt fences, or 
armored dikes shall be considered. 

3. Unsuitable excavated material shall be removed from the site. 
4. Construction entrance shall be installed. 
5. Existing catchbasins shall be protected with silt sacks. 

 
Ongoing Site Work 

1. Erosion control measures shall be regularly inspected and replaced as needed. 
2. dewatering shall be done in a manner so as not to transmit silt, sand or particulate matter to the 

receiving water or existing drainage system. 
 
Landscaping 

1. Landscaping shall occur as soon as possible to provide permanent stabilization of disturbed 
surfaces. 

2. If the season or adverse weather conditions do not allow the establishment of vegetation, temporary 
mulching with straw, wood chips weighted with snow fence or branches, or other methods shall be 
provided. 

3. A minimum of 4 inches of topsoil shall be placed and its surface smoothed to the specified grades. 
4. The use of herbicides is strongly discouraged.  
5. Hydro seeding is encouraged for steep slopes.  Application rates on slopes greater than 3:1 shall 

have a minimum seeding rate of 5-lbs/1000 SF.  A latex or fiber tackifier shall be used on these 
slopes at a minimum rate of 50 lbs. of tackifier per 500 gallons of water used. 

 
 
 



Standard 9: Operations and Maintenance Plan 
 
The information provided herein is intended to provide the base information for operation and maintenance 
of the site in perpetuity subject to updates and revisions as required at a future date. As such all future 
property owners must be notified in writing of the this plan and be provided with a copy of this plan, a 
complete set of the design drawings and/or a completed as-built plan showing all the drainage features as 
they were constructed, which are considered part of this document.  Please see the attached Operations and 
Maintenance Log (Appendix VII).   
 
Stormwater management system owner:   Falmouth Hospitality, LLC   
The party responsible for operation and maintenance: Falmouth Hospitality, LLC 
 
Preliminary Stormwater Operation and Maintenance Budget 
Quarterly Inspection and Maintenance x $2,500 per visit = $10,000 annually 
 
Illicit Discharge - Practices to Minimize Storm Water Contamination 
 All waste materials will be collected and stored in a securely lidded metal dumpster.  
 All trash and debris from the site will be deposited in the dumpster.  The dumpster will be emptied on a 

regular schedule prior to being over full.   
 All personnel will be instructed regarding the correct procedure for waste disposal.   
 Good housekeeping and spill control practices will be followed to minimize storm water contamination 

from petroleum products, paints, and cleaning products.   
 All site vehicles will be monitored for leaks and receive regular preventive  maintenance to reduce the 

chance of leakage.   
 Spill kits will be provided with any activity that could provide contamination. 
 All paint containers and curing compounds will be tightly sealed and stored when not required for use.  

Excess paint will not be discharged to the storm sewers, but will be properly disposed according to the 
manufacturer's instructions. 

 All spills will be cleaned up immediately upon discovery.  Spills large enough to reach the storm sewers 
will be reported to the Massachusetts Department of Environmental Protection Northeast Regional 
Office at 1-888-304-1133. 

 
StormBasin and FocalPoint Structures 
All catch basins shall be StormBasins as manufactured by ACF Environmental.  FocalPoint water treatment 
devices are also manufactured by ACF Environmental.  All StormBasins and FocalPoints shall be 
maintained per ACF Environmental’s recommendations. 
 
Infiltration BMP 
The infiltration BMP (subsurface chamber system) shall be inspected after every major storm for the first 
few months to ensure it is stabilized and functioning properly.  If necessary, corrective action shall be taken 
until the system functions properly.  Inspectors should note how long water remains standing in the 
inspection port after a storm; standing water within the basin 48 to 72 hours after a storm indicates that the 
infiltration capacity may have been overestimated. If the ponding is due to clogging, immediately address 
the reasons for the clogging. Thereafter, inspect the infiltration BMP at least 
twice per year. 
 
Trench Drain 



Trench drain inspections shall be performed two times per year and after large storm events.  The trench 
drain grate shall be kept clean of debris at all times.  Any accumulated debris within the structure shall be 
removed as observed during inspections. 
 
Roof Drain Leaders 
Routine roof inspections shall be performed two times per year.  The roof shall be kept clean and free of 
debris, and the roof drainage systems shall be kept clear.  Gutters and downspouts shall be cleaned at least 
twice per year, or more frequently as necessary. 
 
Vegetated Areas Maintenance 
Although not a structural component of the drainage system, the maintenance of vegetated areas may affect 
the functioning of stormwater management practices. This includes the health/density of vegetative cover 
and activities such as the application and disposal of lawn and garden care products, disposal of leaves and 
yard trimmings. 
 
 Initial Post-Construction Inspection 

During the initial period of vegetation establishment pruning and weeding are required twice in first 
year by contractor or owner. Any dead vegetation/plantings found after the first year will be 
replaced.  Proper mulching is mandatory and regular watering may be required initially to ensure 
proper establishment of new vegetation. 
 
Long-Term Maintenance 
The planted areas shall be inspected on a semi-annual basis and any litter removed. Weeds and 
invasive plant species shall be removed by hand. Maintain planted areas adjacent to pavement to 
prevent soil washout. Immediately clean any soil deposits on pavement. Leaf litter and other 
detritus shall be removed twice per year. If needed to maintain aesthetic appearance, perennial 
plantings may be trimmed at the end of the growing season. 
 
Trees and shrubs shall be inspected twice per year to evaluate health and attended to as necessary. 
Seeded ground cover or grass areas shall not receive mulching.  Re-seed bare areas; install 
appropriate erosion control measures when native soil is exposed or erosion channels are forming. 
Plant alternative mixtures of grass species in the event of unsuccessful establishment.  The grass 
vegetation should not be cut to a height less than four inches. 
 
Pesticide/Herbicide Usage 
No pesticides are to be used unless a single spot treatment is required for a specific control 
application.  

 
 
Standard 9: Prohibition of Illicit Discharges 
 

Illicit Discharge Compliance Statement   
To the best of my knowledge no illicit discharges currently exist on the site and no future illicit discharge will 
be allowed, including wastewater discharges and discharges of stormwater contaminated by contact with 
process wastes, raw materials, toxic pollutants, hazardous substances, oil, or grease. 
 
_______________________________________________________________________ 
Signed by Owner        Date 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Barnstable County, Massachusetts (MA001)

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

1 Water 0.0 0.3%

265A Enfield silt loam, 0 to 3
percent slopes

B 0.4 4.5%

265B Enfield silt loam, 3 to 8
percent slopes

B 3.7 46.5%

602 Urban land 3.9 48.7%

Totals for Area of Interest 8.0 100.0%

Description

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

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

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

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

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

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

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

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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Appendix II. Existing and Proposed Drainage Figures 
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Subcat Reach Pond Link



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 2HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>2.10"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=3.36 cfs  0.239 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>1.71"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=1.56 cfs  0.111 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.04 cfs  0.004 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>3.15"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.23 cfs  0.018 af

   Inflow=1.56 cfs  0.111 afReach DP 1: NE PL
   Outflow=1.56 cfs  0.111 af

Peak Elev=12.97'  Storage=10,397 cf   Inflow=3.36 cfs  0.239 afPond 1P: EX CB
   Outflow=0.00 cfs  0.000 af



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 3HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment EX1: To CB

Runoff = 3.36 cfs @ 12.08 hrs,  Volume= 0.239 af,  Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
27,491 98 Paved
12,113 98 Roof

1,021 85 Gravel roads, HSG B
18,890 61 >75% Grass cover, Good, HSG B
59,515 86 Weighted Average
19,911 33.46% Pervious Area
39,604 66.54% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX2: To Northeast PL

Runoff = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af,  Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
5,725 98 Paved

110 98 Roof
19,621 85 Gravel roads, HSG B

8,563 61 >75% Grass cover, Good, HSG B
34,019 81 Weighted Average
28,184 82.85% Pervious Area

5,835 17.15% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX3: To Western PL

Runoff = 0.04 cfs @ 12.11 hrs,  Volume= 0.004 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 4HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Area (sf) CN Description
3,772 61 >75% Grass cover, Good, HSG B
3,772 100.00% Pervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX4: To Main Street

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.018 af,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
1,068 98 Paved

55 61 >75% Grass cover, Good, HSG B
* 1,900 98 Roof

3,023 97 Weighted Average
55 1.82% Pervious Area

2,968 98.18% Impervious Area

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

5.0 Direct Entry, 

Summary for Reach DP 1: NE PL

Inflow Area = 0.781 ac, 17.15% Impervious,  Inflow Depth > 1.71"    for  2 Year event
Inflow = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af
Outflow = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 2.10"    for  2 Year event
Inflow = 3.36 cfs @ 12.08 hrs,  Volume= 0.239 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.97' @ 24.00 hrs   Surf.Area= 9,384 sf   Storage= 10,397 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 5HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913



Type III 24-hr  10 Year Rainfall=4.90"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 1HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>3.37"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=5.36 cfs  0.384 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>2.90"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=2.65 cfs  0.188 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.12 cfs  0.009 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>4.55"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.33 cfs  0.026 af

   Inflow=2.65 cfs  0.188 afReach DP 1: NE PL
   Outflow=2.65 cfs  0.188 af



Type III 24-hr  10 Year Rainfall=4.90"17791 Falmouth 140814
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Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 3.37"    for  10 Year event
Inflow = 5.36 cfs @ 12.07 hrs,  Volume= 0.384 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 13.60' @ 24.00 hrs   Surf.Area= 10,803 sf   Storage= 16,718 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913



Type III 24-hr  100 Year Rainfall=7.20"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>5.56"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=8.65 cfs  0.632 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>4.99"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=4.53 cfs  0.325 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.28 cfs  0.021 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>6.84"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.49 cfs  0.040 af

   Inflow=4.53 cfs  0.325 afReach DP 1: NE PL
   Outflow=4.53 cfs  0.325 af



Type III 24-hr  100 Year Rainfall=7.20"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft
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Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 5.56"    for  100 Year event
Inflow = 8.65 cfs @ 12.07 hrs,  Volume= 0.632 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.42' @ 24.00 hrs   Surf.Area= 18,608 sf   Storage= 27,544 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>1.86"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=0.74 cfs  0.053 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>1.43"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=1.16 cfs  0.084 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>0.85"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.14 cfs  0.011 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.01 cfs  0.001 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>2.64"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=1.07 cfs  0.078 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>3.04"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=1.71 cfs  0.130 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>1.94"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=0.37 cfs  0.026 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.03 cfs  0.003 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>1.56"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.09 cfs  0.006 af

   Inflow=0.01 cfs  0.001 afReach DP1: NE PL
   Outflow=0.01 cfs  0.001 af

Peak Elev=11.50'  Storage=2,410 cf   Inflow=2.96 cfs  0.214 afPond 1PA: North
   Discarded=0.49 cfs  0.210 af   Primary=0.55 cfs  0.005 af   Outflow=1.04 cfs  0.215 af

Peak Elev=11.83'  Storage=1,664 cf   Inflow=1.84 cfs  0.141 afPond 1PB: South
   Discarded=0.07 cfs  0.095 af   Primary=1.34 cfs  0.035 af   Outflow=1.41 cfs  0.131 af

Peak Elev=11.83'  Storage=2,045 cf   Inflow=2.24 cfs  0.066 afPond 1PC: East
   Discarded=0.04 cfs  0.040 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.040 af
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Summary for Subcatchment PR1A: 

Runoff = 0.74 cfs @ 12.08 hrs,  Volume= 0.053 af,  Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
6,037 61 >75% Grass cover, Good, HSG B
8,761 98 Paved parking, HSG A

14,798 83 Weighted Average
6,037 40.80% Pervious Area
8,761 59.20% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1B: To Chambers

Runoff = 1.16 cfs @ 12.08 hrs,  Volume= 0.084 af,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
13,123 98 Paved parking, HSG A
17,532 61 >75% Grass cover, Good, HSG B
30,655 77 Weighted Average
17,532 57.19% Pervious Area
13,123 42.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1C: To Chambers

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
814 98 Paved parking, HSG A

* 195 98 Roof
5,645 61 >75% Grass cover, Good, HSG B
6,654 67 Weighted Average
5,645 84.84% Pervious Area
1,009 15.16% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PR1D: To North PL

Runoff = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
826 61 >75% Grass cover, Good, HSG B
826 100.00% Pervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1E: West Building

Runoff = 1.07 cfs @ 12.07 hrs,  Volume= 0.078 af,  Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
13,068 98 Paved parking, HSG A

2,378 61 >75% Grass cover, Good, HSG B
15,446 92 Weighted Average

2,378 15.40% Pervious Area
13,068 84.60% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1F: East Building

Runoff = 1.71 cfs @ 12.07 hrs,  Volume= 0.130 af,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 5HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Area (sf) CN Description
21,221 98 Paved parking, HSG A

1,171 61 >75% Grass cover, Good, HSG B
22,392 96 Weighted Average

1,171 5.23% Pervious Area
21,221 94.77% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1G: 

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
4,443 98 Paved parking, HSG A
2,677 61 >75% Grass cover, Good, HSG B
7,120 84 Weighted Average
2,677 37.60% Pervious Area
4,443 62.40% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR3: To Western PL

Runoff = 0.03 cfs @ 12.11 hrs,  Volume= 0.003 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
3,013 61 >75% Grass cover, Good, HSG B
3,013 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment PR4: To Main Street

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.006 af,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
1,034 98 Paved parking, HSG A
1,085 61 >75% Grass cover, Good, HSG B
2,119 79 Weighted Average
1,085 51.20% Pervious Area
1,034 48.80% Impervious Area

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

5.0 Direct Entry, 

Summary for Reach DP1: NE PL

Inflow Area = 2.247 ac, 62.95% Impervious,  Inflow Depth > 0.00"    for  2 Year event
Inflow = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af
Outflow = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 1.84"    for  2 Year event
Inflow = 2.96 cfs @ 12.08 hrs,  Volume= 0.214 af
Outflow = 1.04 cfs @ 12.11 hrs,  Volume= 0.215 af,  Atten= 65%,  Lag= 1.9 min
Discarded = 0.49 cfs @ 11.80 hrs,  Volume= 0.210 af
Primary = 0.55 cfs @ 12.11 hrs,  Volume= 0.005 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.50' @ 12.57 hrs   Surf.Area= 2,545 sf   Storage= 2,410 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 30.0 min ( 852.3 - 822.3 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.80 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.11 hrs  HW=10.89'  TW=11.04'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 2.54"    for  2 Year event
Inflow = 1.84 cfs @ 12.07 hrs,  Volume= 0.141 af
Outflow = 1.41 cfs @ 12.11 hrs,  Volume= 0.131 af,  Atten= 23%,  Lag= 2.3 min
Discarded = 0.07 cfs @ 10.55 hrs,  Volume= 0.095 af
Primary = 1.34 cfs @ 12.11 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.83' @ 14.67 hrs   Surf.Area= 1,262 sf   Storage= 1,664 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 110.0 min ( 888.5 - 778.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 10.55 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.63 cfs @ 12.11 hrs  HW=11.09'  TW=11.05'   (Dynamic Tailwater)
2=Culvert  (Outlet Controls 0.63 cfs @ 0.89 fps)
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Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 0.36"    for  2 Year event
Inflow = 2.24 cfs @ 12.11 hrs,  Volume= 0.066 af
Outflow = 0.04 cfs @ 11.75 hrs,  Volume= 0.040 af,  Atten= 98%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.75 hrs,  Volume= 0.040 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.83' @ 14.62 hrs   Surf.Area= 1,561 sf   Storage= 2,045 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 267.9 min ( 1,042.7 - 774.8 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 11.75 hrs  HW=10.17'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=10.10'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>3.08"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=1.22 cfs  0.087 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>2.54"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=2.10 cfs  0.149 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>1.73"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.30 cfs  0.022 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.03 cfs  0.002 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>3.99"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=1.59 cfs  0.118 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>4.43"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=2.44 cfs  0.190 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>3.18"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=0.61 cfs  0.043 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.10 cfs  0.008 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>2.71"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.16 cfs  0.011 af

   Inflow=0.62 cfs  0.065 afReach DP1: NE PL
   Outflow=0.62 cfs  0.065 af
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Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 3.04"    for  10 Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.354 af
Outflow = 2.03 cfs @ 12.08 hrs,  Volume= 0.354 af,  Atten= 59%,  Lag= 0.5 min
Discarded = 0.49 cfs @ 11.70 hrs,  Volume= 0.327 af
Primary = 1.54 cfs @ 12.08 hrs,  Volume= 0.027 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.65' @ 12.64 hrs   Surf.Area= 2,545 sf   Storage= 4,568 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 63.1 min ( 872.6 - 809.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.70 hrs  HW=10.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.08 hrs  HW=11.42'  TW=11.75'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 3.81"    for  10 Year event
Inflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.212 af
Outflow = 1.48 cfs @ 12.05 hrs,  Volume= 0.182 af,  Atten= 46%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 9.40 hrs,  Volume= 0.103 af
Primary = 1.41 cfs @ 12.05 hrs,  Volume= 0.079 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.65' @ 12.65 hrs   Surf.Area= 1,262 sf   Storage= 2,517 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 72.8 min ( 844.2 - 771.4 )



Type III 24-hr  10 Year Rainfall=4.90"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 2HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 9.40 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.05 hrs  HW=11.26'  TW=11.48'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 0.80"    for  10 Year event
Inflow = 3.33 cfs @ 12.07 hrs,  Volume= 0.149 af
Outflow = 0.66 cfs @ 12.74 hrs,  Volume= 0.106 af,  Atten= 80%,  Lag= 39.8 min
Discarded = 0.04 cfs @ 11.10 hrs,  Volume= 0.043 af
Primary = 0.62 cfs @ 12.74 hrs,  Volume= 0.063 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.70' @ 12.74 hrs   Surf.Area= 1,561 sf   Storage= 3,153 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 115.8 min ( 891.4 - 775.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 11.10 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.60 cfs @ 12.74 hrs  HW=12.69'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.60 cfs @ 2.00 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>5.21"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=2.05 cfs  0.148 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>4.54"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=3.73 cfs  0.266 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>3.46"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.62 cfs  0.044 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.06 cfs  0.004 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>6.25"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=2.42 cfs  0.185 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>6.72"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=3.62 cfs  0.288 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>5.33"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=1.00 cfs  0.073 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.23 cfs  0.016 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>4.76"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.27 cfs  0.019 af

   Inflow=4.27 cfs  0.326 afReach DP1: NE PL
   Outflow=4.27 cfs  0.326 af
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Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 5.14"    for  100 Year event
Inflow = 8.22 cfs @ 12.07 hrs,  Volume= 0.599 af
Outflow = 5.67 cfs @ 12.65 hrs,  Volume= 0.599 af,  Atten= 31%,  Lag= 34.6 min
Discarded = 0.49 cfs @ 11.30 hrs,  Volume= 0.434 af
Primary = 5.19 cfs @ 12.65 hrs,  Volume= 0.165 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.03' @ 12.35 hrs   Surf.Area= 2,545 sf   Storage= 6,409 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 56.5 min ( 852.6 - 796.1 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.30 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.65 hrs  HW=13.36'  TW=13.63'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 5.97"    for  100 Year event
Inflow = 4.24 cfs @ 12.07 hrs,  Volume= 0.332 af
Outflow = 3.54 cfs @ 12.50 hrs,  Volume= 0.293 af,  Atten= 17%,  Lag= 25.7 min
Discarded = 0.07 cfs @ 8.15 hrs,  Volume= 0.113 af
Primary = 3.47 cfs @ 12.50 hrs,  Volume= 0.180 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.06' @ 12.44 hrs   Surf.Area= 1,262 sf   Storage= 3,503 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 40.1 min ( 804.1 - 764.0 )
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Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 8.15 hrs  HW=10.14'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.50 hrs  HW=13.75'  TW=13.89'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 2.25"    for  100 Year event
Inflow = 8.29 cfs @ 12.50 hrs,  Volume= 0.418 af
Outflow = 4.28 cfs @ 12.39 hrs,  Volume= 0.369 af,  Atten= 48%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 9.85 hrs,  Volume= 0.048 af
Primary = 4.24 cfs @ 12.39 hrs,  Volume= 0.321 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.08' @ 12.39 hrs   Surf.Area= 1,561 sf   Storage= 4,322 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 36.7 min ( 805.2 - 768.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 9.85 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=4.13 cfs @ 12.39 hrs  HW=14.04'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 4.13 cfs @ 5.26 fps)
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Stage-Area-Storage for Pond 1PA: North (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 2,545 1,771
11.17 2,545 1,790
11.18 2,545 1,809
11.19 2,545 1,828
11.20 2,545 1,846
11.21 2,545 1,865
11.22 2,545 1,884
11.23 2,545 1,903
11.24 2,545 1,921
11.25 2,545 1,940
11.26 2,545 1,959
11.27 2,545 1,978
11.28 2,545 1,996
11.29 2,545 2,015
11.30 2,545 2,034
11.31 2,545 2,052
11.32 2,545 2,071
11.33 2,545 2,090
11.34 2,545 2,109
11.35 2,545 2,127
11.36 2,545 2,146
11.37 2,545 2,165
11.38 2,545 2,184
11.39 2,545 2,202
11.40 2,545 2,221
11.41 2,545 2,240
11.42 2,545 2,258
11.43 2,545 2,277
11.44 2,545 2,296
11.45 2,545 2,315
11.46 2,545 2,333
11.47 2,545 2,352
11.48 2,545 2,371
11.49 2,545 2,390
11.50 2,545 2,408
11.51 2,545 2,427
11.52 2,545 2,446
11.53 2,545 2,464
11.54 2,545 2,483
11.55 2,545 2,502
11.56 2,545 2,521
11.57 2,545 2,539
11.58 2,545 2,558
11.59 2,545 2,577
11.60 2,545 2,596
11.61 2,545 2,614
11.62 2,545 2,633
11.63 2,545 2,652
11.64 2,545 2,670
11.65 2,545 2,689
11.66 2,545 2,708
11.67 2,545 2,727
11.68 2,545 2,745

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 2,545 2,764
11.70 2,545 2,783
11.71 2,545 2,802
11.72 2,545 2,820
11.73 2,545 2,839
11.74 2,545 2,858
11.75 2,545 2,876
11.76 2,545 2,895
11.77 2,545 2,914
11.78 2,545 2,933
11.79 2,545 2,951
11.80 2,545 2,970
11.81 2,545 2,989
11.82 2,545 3,008
11.83 2,545 3,026
11.84 2,545 3,045
11.85 2,545 3,064
11.86 2,545 3,083
11.87 2,545 3,101
11.88 2,545 3,120
11.89 2,545 3,139
11.90 2,545 3,157
11.91 2,545 3,176
11.92 2,545 3,195
11.93 2,545 3,214
11.94 2,545 3,232
11.95 2,545 3,251
11.96 2,545 3,270
11.97 2,545 3,289
11.98 2,545 3,307
11.99 2,545 3,326
12.00 2,545 3,345
12.01 2,545 3,363
12.02 2,545 3,382
12.03 2,545 3,401
12.04 2,545 3,420
12.05 2,545 3,438
12.06 2,545 3,457
12.07 2,545 3,476
12.08 2,545 3,495
12.09 2,545 3,513
12.10 2,545 3,532
12.11 2,545 3,551
12.12 2,545 3,569
12.13 2,545 3,588
12.14 2,545 3,607
12.15 2,545 3,626
12.16 2,545 3,644
12.17 2,545 3,663
12.18 2,545 3,682
12.19 2,545 3,701
12.20 2,545 3,719
12.21 2,545 3,738

Volume in Pond
1PA Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PA: North (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 2,545 5,649
13.29 2,545 5,659
13.30 2,545 5,670
13.31 2,545 5,680
13.32 2,545 5,690
13.33 2,545 5,700
13.34 2,545 5,710
13.35 2,545 5,720
13.36 2,545 5,731
13.37 2,545 5,741
13.38 2,545 5,751
13.39 2,545 5,761
13.40 2,545 5,771
13.41 2,545 5,782
13.42 2,545 5,792
13.43 2,545 5,802
13.44 2,545 5,812
13.45 2,545 5,822
13.46 2,545 5,832
13.47 2,545 5,843
13.48 2,545 5,853
13.49 2,545 5,863
13.50 2,545 5,873
13.51 2,545 5,883
13.52 2,545 5,894
13.53 2,545 5,904
13.54 2,545 5,914
13.55 2,545 5,924
13.56 2,545 5,934
13.57 2,545 5,944
13.58 2,545 5,955
13.59 2,545 5,965
13.60 2,545 5,975
13.61 2,545 5,985
13.62 2,545 5,995
13.63 2,545 6,005
13.64 2,545 6,016
13.65 2,545 6,026
13.66 2,545 6,036
13.67 2,545 6,046
13.68 2,545 6,056
13.69 2,545 6,067
13.70 2,545 6,077
13.71 2,545 6,087
13.72 2,545 6,097
13.73 2,545 6,107
13.74 2,545 6,117
13.75 2,545 6,128
13.76 2,545 6,138
13.77 2,545 6,148
13.78 2,545 6,158
13.79 2,545 6,168
13.80 2,545 6,179

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 2,545 6,189
13.82 2,545 6,199
13.83 2,545 6,209
13.84 2,545 6,219
13.85 2,545 6,229
13.86 2,545 6,240
13.87 2,545 6,250
13.88 2,545 6,260
13.89 2,545 6,270
13.90 2,545 6,280
13.91 2,545 6,290
13.92 2,545 6,301
13.93 2,545 6,311
13.94 2,545 6,321
13.95 2,545 6,331
13.96 2,545 6,341
13.97 2,545 6,352
13.98 2,545 6,362
13.99 2,545 6,372
14.00 2,545 6,382
14.01 2,545 6,392
14.02 2,545 6,402
14.03 2,545 6,413
14.04 2,545 6,423
14.05 2,545 6,433
14.06 2,545 6,443
14.07 2,545 6,453
14.08 2,545 6,464
14.09 2,545 6,474
14.10 2,545 6,484
14.11 2,545 6,494
14.12 2,545 6,504
14.13 2,545 6,514
14.14 2,545 6,525
14.15 2,545 6,535
14.16 2,545 6,545
14.17 2,545 6,555

Total Volume in
Pond 1PA
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Stage-Area-Storage for Pond 1PB: South (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 1,262 967
11.17 1,262 977
11.18 1,262 988
11.19 1,262 998
11.20 1,262 1,008
11.21 1,262 1,019
11.22 1,262 1,029
11.23 1,262 1,040
11.24 1,262 1,050
11.25 1,262 1,060
11.26 1,262 1,071
11.27 1,262 1,081
11.28 1,262 1,091
11.29 1,262 1,102
11.30 1,262 1,112
11.31 1,262 1,123
11.32 1,262 1,133
11.33 1,262 1,143
11.34 1,262 1,154
11.35 1,262 1,164
11.36 1,262 1,174
11.37 1,262 1,185
11.38 1,262 1,195
11.39 1,262 1,206
11.40 1,262 1,216
11.41 1,262 1,226
11.42 1,262 1,237
11.43 1,262 1,247
11.44 1,262 1,258
11.45 1,262 1,268
11.46 1,262 1,278
11.47 1,262 1,289
11.48 1,262 1,299
11.49 1,262 1,309
11.50 1,262 1,320
11.51 1,262 1,330
11.52 1,262 1,341
11.53 1,262 1,351
11.54 1,262 1,361
11.55 1,262 1,372
11.56 1,262 1,382
11.57 1,262 1,392
11.58 1,262 1,403
11.59 1,262 1,413
11.60 1,262 1,424
11.61 1,262 1,434
11.62 1,262 1,444
11.63 1,262 1,455
11.64 1,262 1,465
11.65 1,262 1,475
11.66 1,262 1,486
11.67 1,262 1,496
11.68 1,262 1,507

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 1,262 1,517
11.70 1,262 1,527
11.71 1,262 1,538
11.72 1,262 1,548
11.73 1,262 1,559
11.74 1,262 1,569
11.75 1,262 1,579
11.76 1,262 1,590
11.77 1,262 1,600
11.78 1,262 1,610
11.79 1,262 1,621
11.80 1,262 1,631
11.81 1,262 1,642
11.82 1,262 1,652
11.83 1,262 1,662
11.84 1,262 1,673
11.85 1,262 1,683
11.86 1,262 1,693
11.87 1,262 1,704
11.88 1,262 1,714
11.89 1,262 1,725
11.90 1,262 1,735
11.91 1,262 1,745
11.92 1,262 1,756
11.93 1,262 1,766
11.94 1,262 1,776
11.95 1,262 1,787
11.96 1,262 1,797
11.97 1,262 1,808
11.98 1,262 1,818
11.99 1,262 1,828
12.00 1,262 1,839
12.01 1,262 1,849
12.02 1,262 1,860
12.03 1,262 1,870
12.04 1,262 1,880
12.05 1,262 1,891
12.06 1,262 1,901
12.07 1,262 1,911
12.08 1,262 1,922
12.09 1,262 1,932
12.10 1,262 1,943
12.11 1,262 1,953
12.12 1,262 1,963
12.13 1,262 1,974
12.14 1,262 1,984
12.15 1,262 1,994
12.16 1,262 2,005
12.17 1,262 2,015
12.18 1,262 2,026
12.19 1,262 2,036
12.20 1,262 2,046
12.21 1,262 2,057

Volume in Pond
1PB Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PB: South (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 1,262 3,109
13.29 1,262 3,115
13.30 1,262 3,120
13.31 1,262 3,125
13.32 1,262 3,130
13.33 1,262 3,135
13.34 1,262 3,140
13.35 1,262 3,145
13.36 1,262 3,150
13.37 1,262 3,155
13.38 1,262 3,160
13.39 1,262 3,165
13.40 1,262 3,170
13.41 1,262 3,175
13.42 1,262 3,180
13.43 1,262 3,185
13.44 1,262 3,190
13.45 1,262 3,195
13.46 1,262 3,200
13.47 1,262 3,205
13.48 1,262 3,210
13.49 1,262 3,215
13.50 1,262 3,220
13.51 1,262 3,226
13.52 1,262 3,231
13.53 1,262 3,236
13.54 1,262 3,241
13.55 1,262 3,246
13.56 1,262 3,251
13.57 1,262 3,256
13.58 1,262 3,261
13.59 1,262 3,266
13.60 1,262 3,271
13.61 1,262 3,276
13.62 1,262 3,281
13.63 1,262 3,286
13.64 1,262 3,291
13.65 1,262 3,296
13.66 1,262 3,301
13.67 1,262 3,306
13.68 1,262 3,311
13.69 1,262 3,316
13.70 1,262 3,321
13.71 1,262 3,326
13.72 1,262 3,332
13.73 1,262 3,337
13.74 1,262 3,342
13.75 1,262 3,347
13.76 1,262 3,352
13.77 1,262 3,357
13.78 1,262 3,362
13.79 1,262 3,367
13.80 1,262 3,372

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 1,262 3,377
13.82 1,262 3,382
13.83 1,262 3,387
13.84 1,262 3,392
13.85 1,262 3,397
13.86 1,262 3,402
13.87 1,262 3,407
13.88 1,262 3,412
13.89 1,262 3,417
13.90 1,262 3,422
13.91 1,262 3,427
13.92 1,262 3,432
13.93 1,262 3,437
13.94 1,262 3,443
13.95 1,262 3,448
13.96 1,262 3,453
13.97 1,262 3,458
13.98 1,262 3,463
13.99 1,262 3,468
14.00 1,262 3,473
14.01 1,262 3,478
14.02 1,262 3,483
14.03 1,262 3,488
14.04 1,262 3,493
14.05 1,262 3,498
14.06 1,262 3,503
14.07 1,262 3,508
14.08 1,262 3,513
14.09 1,262 3,518
14.10 1,262 3,523
14.11 1,262 3,528
14.12 1,262 3,533
14.13 1,262 3,538
14.14 1,262 3,543
14.15 1,262 3,548
14.16 1,262 3,554
14.17 1,262 3,559

Total Volume in
Pond 1PB
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Stage-Area-Storage for Pond 1PC: East (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 1,561 1,189
11.17 1,561 1,201
11.18 1,561 1,214
11.19 1,561 1,227
11.20 1,561 1,240
11.21 1,561 1,252
11.22 1,561 1,265
11.23 1,561 1,278
11.24 1,561 1,291
11.25 1,561 1,303
11.26 1,561 1,316
11.27 1,561 1,329
11.28 1,561 1,342
11.29 1,561 1,354
11.30 1,561 1,367
11.31 1,561 1,380
11.32 1,561 1,393
11.33 1,561 1,405
11.34 1,561 1,418
11.35 1,561 1,431
11.36 1,561 1,444
11.37 1,561 1,456
11.38 1,561 1,469
11.39 1,561 1,482
11.40 1,561 1,495
11.41 1,561 1,507
11.42 1,561 1,520
11.43 1,561 1,533
11.44 1,561 1,546
11.45 1,561 1,558
11.46 1,561 1,571
11.47 1,561 1,584
11.48 1,561 1,597
11.49 1,561 1,609
11.50 1,561 1,622
11.51 1,561 1,635
11.52 1,561 1,648
11.53 1,561 1,660
11.54 1,561 1,673
11.55 1,561 1,686
11.56 1,561 1,699
11.57 1,561 1,711
11.58 1,561 1,724
11.59 1,561 1,737
11.60 1,561 1,750
11.61 1,561 1,762
11.62 1,561 1,775
11.63 1,561 1,788
11.64 1,561 1,801
11.65 1,561 1,813
11.66 1,561 1,826
11.67 1,561 1,839
11.68 1,561 1,852

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 1,561 1,864
11.70 1,561 1,877
11.71 1,561 1,890
11.72 1,561 1,903
11.73 1,561 1,915
11.74 1,561 1,928
11.75 1,561 1,941
11.76 1,561 1,954
11.77 1,561 1,966
11.78 1,561 1,979
11.79 1,561 1,992
11.80 1,561 2,004
11.81 1,561 2,017
11.82 1,561 2,030
11.83 1,561 2,043
11.84 1,561 2,055
11.85 1,561 2,068
11.86 1,561 2,081
11.87 1,561 2,094
11.88 1,561 2,106
11.89 1,561 2,119
11.90 1,561 2,132
11.91 1,561 2,145
11.92 1,561 2,157
11.93 1,561 2,170
11.94 1,561 2,183
11.95 1,561 2,196
11.96 1,561 2,208
11.97 1,561 2,221
11.98 1,561 2,234
11.99 1,561 2,247
12.00 1,561 2,259
12.01 1,561 2,272
12.02 1,561 2,285
12.03 1,561 2,298
12.04 1,561 2,310
12.05 1,561 2,323
12.06 1,561 2,336
12.07 1,561 2,349
12.08 1,561 2,361
12.09 1,561 2,374
12.10 1,561 2,387
12.11 1,561 2,400
12.12 1,561 2,412
12.13 1,561 2,425
12.14 1,561 2,438
12.15 1,561 2,451
12.16 1,561 2,463
12.17 1,561 2,476
12.18 1,561 2,489
12.19 1,561 2,502
12.20 1,561 2,514
12.21 1,561 2,527

Volume in Pond
1PC Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PC: East (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 1,561 3,821
13.29 1,561 3,827
13.30 1,561 3,833
13.31 1,561 3,839
13.32 1,561 3,846
13.33 1,561 3,852
13.34 1,561 3,858
13.35 1,561 3,864
13.36 1,561 3,871
13.37 1,561 3,877
13.38 1,561 3,883
13.39 1,561 3,889
13.40 1,561 3,896
13.41 1,561 3,902
13.42 1,561 3,908
13.43 1,561 3,914
13.44 1,561 3,920
13.45 1,561 3,927
13.46 1,561 3,933
13.47 1,561 3,939
13.48 1,561 3,945
13.49 1,561 3,952
13.50 1,561 3,958
13.51 1,561 3,964
13.52 1,561 3,970
13.53 1,561 3,977
13.54 1,561 3,983
13.55 1,561 3,989
13.56 1,561 3,995
13.57 1,561 4,002
13.58 1,561 4,008
13.59 1,561 4,014
13.60 1,561 4,020
13.61 1,561 4,027
13.62 1,561 4,033
13.63 1,561 4,039
13.64 1,561 4,045
13.65 1,561 4,052
13.66 1,561 4,058
13.67 1,561 4,064
13.68 1,561 4,070
13.69 1,561 4,077
13.70 1,561 4,083
13.71 1,561 4,089
13.72 1,561 4,095
13.73 1,561 4,102
13.74 1,561 4,108
13.75 1,561 4,114
13.76 1,561 4,120
13.77 1,561 4,127
13.78 1,561 4,133
13.79 1,561 4,139
13.80 1,561 4,145

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 1,561 4,152
13.82 1,561 4,158
13.83 1,561 4,164
13.84 1,561 4,170
13.85 1,561 4,177
13.86 1,561 4,183
13.87 1,561 4,189
13.88 1,561 4,195
13.89 1,561 4,202
13.90 1,561 4,208
13.91 1,561 4,214
13.92 1,561 4,220
13.93 1,561 4,227
13.94 1,561 4,233
13.95 1,561 4,239
13.96 1,561 4,245
13.97 1,561 4,252
13.98 1,561 4,258
13.99 1,561 4,264
14.00 1,561 4,270
14.01 1,561 4,276
14.02 1,561 4,283
14.03 1,561 4,289
14.04 1,561 4,295
14.05 1,561 4,301
14.06 1,561 4,308
14.07 1,561 4,314
14.08 1,561 4,320
14.09 1,561 4,326
14.10 1,561 4,333
14.11 1,561 4,339
14.12 1,561 4,345
14.13 1,561 4,351
14.14 1,561 4,358
14.15 1,561 4,364
14.16 1,561 4,370
14.17 1,561 4,376

Total Volume in
Pond 1PC



Appendix IV.  Soil Evaluation for Drainage Design 



Soil Evaluation for Drainage Design 556 Main Street 17791
Falmouth, MA

Evaluation by: Edward Cullen
See Site Plan for Locations

TP-1

Depth Color Percent Gravel
Cobbles & 

Stones
0-61" Fill n/a n/a n/a      

61-80" Bw 10yr 5/4 n/a n/a n/a Fine Sandy Loam     loose dry
80-94" C1 10 yr 5/2 n/a n/a n/a Loamy Sand loose dry
94-135" C2 7.5yr5/3 n/a n/a n/a Loamy Sand loose dry

                                                       

TP-2

Depth Color Percent Gravel
Cobbles & 

Stones
0-5" Bit Conc n/a n/a n/a      
5-36" Fill n/a n/a n/a      dry

36-76 C1 10yr6/8 n/a n/a n/a
Gravelly Coarse 

Sand 20

loose & 
single 

grained dry

76-126" C2 2.5y7/6 n/a n/a n/a Medium Sand

loose & 
single 

grained dry

Soil 
Consistenc
e (Moist)

Soil Texture 
(USDA)

Coarse Fragments
% by Volume

December 19, 2013

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Weeping @ 126" Standing @ 135"  No Mottling, No refusal

Soil 
Consistenc
e (Moist)

Soil 
Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Redoximorphic Features

(mottles)
Soil 

StructureDepth

Soil 
Horizon/ 

Layer

Soil Texture 
(USDA)

Coarse Fragments

Soil 
Structure

(mottles) % by Volume



TP-3

Depth Color Percent Gravel
Cobbles & 

Stones
0-66" Fill n/a n/a n/a      dry

66-109" C1 10yr 5/2 n/a n/a n/a Loamy Sand      dry
109-138" C2 2.5y4/4 116" 7.5r5/8 Sandy Loam Loose  

TP-4

Depth Color Percent Gravel
Cobbles & 

Stones
0-11" Fill n/a n/a n/a      dry

11-30" Bw 10yr6/8 n/a n/a n/a Loamy Sand      dry
30-48" C1 5y6/2 n/a n/a n/a Sandy loam dry

48-137" C2 10yr8/8 n/a n/a n/a Medium Sand           

Loose & 
single 

grained      

TP-5

Soil Texture 
(USDA)

Weeping @ 126", No Mottling, No refusal

Weeping @ 137", No refusal, hole collapsing

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

% by Volume

Weeping @ 134", No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features
(mottles)

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

(mottles) % by Volume
Soil Texture 

(USDA)



Depth Color Percent Gravel
Cobbles & 

Stones

0-141" Fill 2.5y5/4 n/a n/a n/a

Pockets of Sandy 
loam & Loamy 

sand Loose

TP-6

Depth Color Percent Gravel
Cobbles & 

Stones
0-64" Fill n/a n/a n/a      dry

64-94" C1 10yr 6/8 n/a n/a n/a
Gravelly coarse 

sand 20

loose & 
single 

grained dry

94-130" C2 2.5y7/6 n/a n/a n/a Medium sand

loose & 
single 

grained dry

TP-7

Depth Color Percent Gravel
Cobbles & 

Stones

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Soil 
Consistenc
e (Moist)

Redoximorphic Features Coarse Fragments

Soil 
Structure

No groundwater, No Mottling, No refusal, Garbage found @ 120" 

Depth

Soil 
Horizon/ 

Layer

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)
Soil Texture 

(USDA)
Soil 

Structure

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

(mottles) % by Volume

Saturated @ 130", No Mottling, No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

Coarse Fragments

Coarse Fragments

Soil 
Structure



0-49" Fill n/a n/a n/a      dry

49-89" C1 10yr 6/8 n/a n/a n/a
Gravelly coarse 

sand 20

loose & 
single 

grained dry

89-139" C2 2.5y7/6 n/a n/a n/a Medium sand

loose & 
single 

grained

TP-8

Depth Color Percent Gravel
Cobbles & 

Stones
0-55" Fill n/a n/a n/a      dry

55-64" Ap 10yr3/4 n/a n/a n/a Fine sandy loam      dry
64-74" Bw 7.5yr5/4 n/a n/a n/a Sandy loam dry
74-147" C1 2.5y6/2 91" 7.5r5/8 Silt loam           Firm      

Saturated @ 139", No Mottling, No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Weeping @ 147", No refusal



Appendix V.  ACF Environmental Product Information 
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SUSPENDED SOLIDS REMOVAL EFFICIENCY TEST  

OF A 22 X 44 INCH STORMBASIN MODULAR 

STORMWATER FILTRATION SYSTEM 

 

1.0 INTRODUCTION 

 

Under a contract from Fabco Industries, Inc. (Fabco), a sediment removal efficiency test of a 

StormBasin Modular Stormwater Filtration System, using OK110 silica sand, was conducted at 

Alden Research Laboratory, Inc. (Alden), Holden, Massachusetts.  The filtration system 

consisted of a 22 x 44 inch molded StormBasin unit which housed two (2) filter cartridges. 

 

2.0 TEST FACILITY DESCRIPTION 

 

A closed test loop, located in Alden’s laboratory testing facility was used to facilitate the testing 

of the StormBasin unit.  The test loop consisted of a 15 HP pump drawing water from a 

laboratory sump, 2-inch calibrated flow meter, influent piping, test unit, collection tank and 

effluent piping to return the water to the sump.  The influent piping contained a sampling port 

approximately 3 ft upstream of the test unit for collecting the influent concentration samples and 

consisted of a 3-inch tee, pipe and quick-turn butterfly valve.  A 3-inch tee was used for injecting 

the OK110 silica sand and was positioned 10 pipe diameters upstream of the sampling port to 

assure thorough mixing.  The effluent concentration samples were collected at the free-discharge 

of the effluent piping. 

 

3.0 INSTRUMENTATION AND MEASURING TECHNIQUES 

 

3.1 Flow 

 

The inflow to the test unit was set with a 2-inch butterfly valve and measured using an orifice 

plate fabricated and installed per ASME guidelines.  The fabricated flow meter was calibrated in 

Alden’s Calibration Department and is NIST traceable.  The accuracy of the flow measurement 

is estimated at ±1%.  The differential head from the orifice meter was measured using a 



 

Rosemount 0 to 250-inch Differential Pressure Cell, calibrated at the laboratory prior to testing.  

The test flow was averaged and recorded every 10 seconds throughout the duration of the test, 

using a computerized data acquisition program. 

 

3.2 Temperature 

 

Temperature measurements were achieved using an Omega DP41 temperature probe and readout 

device, which was calibrated at the laboratory prior to testing. 

 

3.3 Pressure Head 

 

The pressure head within the StormBasin unit was measured using a Druck, 2-psi single-ended 

pressure cell, which was calibrated at the laboratory prior to testing.  Pressure readings were 

averaged and recorded every 10 seconds throughout the duration of the test, using a 

computerized data acquisition program. 

 

3.4 Sediment Injection 

 

OK110 silica sand was used to test the StormBasin unit.  The test sand was introduced into the 

system using an Auger volumetric screw feeder, model VF-1.  A ½ inch feed auger was driven 

with a variable speed drive, which was calibrated with the OK110 sand prior to testing.  The feed 

unit contains a 1.5 cubic foot hopper at the upper end of the auger to provide a constant supply of 

dry test sand. 

 

3.5 Sample Analysis 

 

Samples of approximately 1 Liter were collected at each location in graduated 2-Liter beakers.  

The samples were weighed to the nearest 0.1gram, using an Ohaus 4000g x 0.1g digital scale, 

model SCD-010.  Each sample was filtered through a Whatman 934-AH, 42 mm, 1.5-micron, 

glass microfiber filter paper.  Each sediment sample was dried and then weighed to the nearest 

0.0001gram, using an AND analytical balance, model ER-182A. 



 

 

4.0 TEST PROCEDURE 

 

The Fabco StormBasin modular stormwater filtration system was tested at a flow of 60 gpm, 

with a sediment injection concentration of approximately 200 mg/L.  The test was conducted 

under 100% filtration, with no flow going into bypass. 

 

The system flow was set and allowed to stabilize.  The OK110 test sand was introduced into the 

inflow line and three system volumes were allowed to pass through the system prior to the 

collection of samples.  Four pairs of influent/effluent samples were collected, with the effluent 

samples taken 1 unit residence time after the influent sample.  At the completion of the sample 

collections, the sediment injection was stopped and three system volumes were again passed 

through the unit. 

 

The collected samples were filtered and analyzed in accordance with Method B, as described in 

ASTM Designation: D 3977-97 (Re-approved 2002), “Standard Test Methods for Determining 

Sediment Concentration in Water Samples.”  



 

5.0 RESULTS 

 

The test was conducted at a nominal flow of 60 gpm.  The average flow was 60.1 gpm, with a 

minimum and maximum-recorded flow of 58.2 gpm and 61.6 gpm, respectively.  The recorded 

temperature was 60.0 degrees Fahrenheit. 

 

The measured influent sediment concentrations ranged from 95.6 mg/L to 139.2 mg/L, with a 

mean concentration of 114.6 mg/L.  The effluent concentrations ranged from 1.4 mg/L to  

3.3 mg/L, with a mean concentration of 2.5 mg/L.  The resulting sediment concentration removal 

efficiencies ranged from 96.6% to 99.0%, with a mean of 97.8%. 

 

 

 

Red Tag Filters 0580026 0580031

Sample Influent mg/L Effluent mg/L Efficiency (%)

1 108.6 2.1 98.1
2 115.2 3.3 97.2
3 139.2 1.4 99.0
4 95.6 3.3 96.6

MEAN 114.6 2.5 97.8

FABCO INDUSTRIES, INC.

60 GPM SEDIMENT REMOVAL TEST
OK110 SILICA SAND

 



Catch Basin

 I.D.

Tributary 

Area (sf)

Tributary 

Area (ac)

Water Quality 

Volume (cf)

(0.5" x tributary

 area)

Tc (hrs)
qu (unit discharge)

(csm/inch)
Q0.5 (cfs)

Number of 

Cartridges 

Req'd *

Fabco StormBasin 

Model Proposed

Neenah Grate

 Model Selected
Clear Opening

Min Catch Basin 

Size Required

CB1 4,700 0.11 195.8 0.1 752 0.063 1 10047‐2 R‐3405‐A 22" x 22" 2' x 2'

CB2 7,000 0.16 291.7 0.1 752 0.094 1 10047‐2 R‐3405‐A 22" x 22" 2' x 2'

CB3 22,000 0.51 916.7 0.1 752 0.297 3 10105‐1 R‐3415 19" x 52" 2' x 5'

* Each Standard Fabco Cartridge can treat 0.134 cfs

556 Main Street, Falmouth MA Development
Proprietary Water Quality Unit Sizing Computations

Proposed Pretreatment Unit: Fabco StormBasin



 

 
 

September 9, 2014 
 
 
 

Mr. Robert Adair 
President 
Convergent Water Technologies 
1930 Aldine Western Road 
Houston, TX 77038 

 
Dear Mr. Adair: 

 
Subject: Summary Letter - FocalPoint Biofiltration System Performance (Virginia 

Mixture) Testing for Total Suspended Solids Removal Efficiencies 
CEC Project 142-508 

 
On July 23, 2014, Convergent Water Technologies of Houston, Texas authorized Civil & 
Environmental Consultants, Inc. (CEC) to perform a series of laboratory-scale column tests to 
assess the performance of the FocalPoint Biofiltration System, incorporating media sourced from 
their blending facility in Virginia, in attenuating suspended solids within the water column of 
simulated stormwater solutions. 

 
The FocalPoint High Performance Modular Biofiltration System (HPMBS) is a site-built 
system utilizing open source components for the treatment of stormwater runoff. The 
FocalPoint system was developed by Convergent Water Technologies based in Houston, Texas.  
Like all biofiltration/bioretention systems, FocalPoint utilizes physical, chemical and biological 
mechanisms of a soil, plant and microbe complex to remove pollutants typically found in 
urban stormwater runoff. The modular treatment system, containing biologically active 
biofiltration media, is used as a complete, integrated system designed for installation in square 
foot increments to treat contaminated runoff. 

 
FocalPoint is a scalable biofiltration system which combines the efficiency of high flow rate 
media with the durability and modularity of a highly pervious, open cell 
underdrain/storage/infiltration system, allowing the system to manage both water quality and volume. 
The typical implementation employs a cross-section that includes a 3-inch uppermost layer of 
mulch, 18-inch biofiltration media, and 6 inches of washed bridging stone. The stone layer is 
underlain by an open-mesh micro-grid followed by the modular underdrain storage system [1]. 

 
Laboratory testing of the FocalPoint Biofiltration System (Virginia mixture) followed the CEC- 
developed protocol designed to effectively assess the product as a water quality treatment best 
management practice (BMP) and analyze the efficiency removals of suspended solids for a given 
set of flow conditions and a limited range of influent concentrations that are within the range of 
typical concentrations for permanent, urban stormwater runoff. 



 

Mr. Robert Adair 
CEC Project 142-508 
Page 2 
September 9, 2014 

 
The experimental setup consisted of multiple individual column test apparatuses using 6 inch 
diameter PVC-pipe sections containing each given layer of the FocalPoint Biofiltration System. 
The system layers consisting of 3 inches of shredded mulch, 18 inches of high-flow biofiltration 
filter media, and 6 inches of washed, bridging stone were layered within each PVC column section. 
The modular underdrain was excluded. The installation of the layers included minimal compaction 
effort. All testing was performed on unvegetated columns. Column sections were fastened together 
using flexible couplings tightened around the outside of the column section using stainless steel 
bands.  The open-flow mesh was fastened to the ends of the columns using stainless steel bands. 

 
After pre-flushing the column with deionized water, several replicate passes of simulated 
stormwater solutions using Sil-Co-Sil 106 silica were poured into the tops of the columns at an 
average suspended solids influent concentration of 450 mg/L. Effluent from the columns was 
collected and composite samples were taken from the given effluent collected from each pass 
through the column.  Both influent volumes and collected effluent volumes per replicate were 
measured and solids removal efficiencies for each replicate were calculated on a mass basis.  The 
removal efficiency statistics for the Virginia mixture of the FocalPoint Biofiltration System are 
shown in Table 1. 

 
Table 1. Removal Efficiency Results for Suspended Solids 

 

Mean Removal Efficiency 91.2% 
Std.Deviation 1.1%

*RPD 1.2 %
*RPD-Relative Percent Deviation computed as (std. deviation/mean)*100 

 

 
We appreciate the opportunity to provide performance testing services to Convergent Water 
Technologies. If you have any questions or desire additional information beyond this summary 
letter, please feel free to call me at (615) 333-7797. 

 
Thank you! 

Sincerely, 

CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 
 
 
 

Kevin B. Wolfe, PhD, PE, D.WRE 
Vice-President 

 
[1] Convergent Water Technologies. Retrieved on August 9, 2014 from 
http://www.convergentwater.com/ 



FOCALPOINT	SIZING	AND	CALCULATION	SHEET	
**	WESTERLY	SYSTEM	**	
	
PROJECT:		 	 #556	MAIN	STREET	DEVELOPMENT	
	
PREPARED	BY:	 ROB	WOODMAN,	PE	–	FABCO	INDUSTRIES,	INC.	
	
PREPARED	FOR:		 KATIE	CRUZ,	PE	–	HANCOCK	ASSOCIATES	
	
DATE:	 	 	 JULY	30,	2014		
	
Based	on	the	following	data	provided	by	the	project	engineer,	Fabco	Industries	has	calculated	
the	proposed	sizing	of	 the	FocalPoint	system	and	the	ability	of	 the	system	to	treat	 the	Water	
Quality	Volume	(WQV)	prior	to	overflow/bypass.	
	

 Tributary	Area	to	system		 =		 9,000	sf	
	

 Water	Quality	Volume	(WQV)*	=		 	375	cf	‐‐‐‐	use	375	cf	for	water	quality	goal	‐‐‐‐‐	
	
*	The	Water	Quality	Volume	is	based	on	the	MassDEP	requirement	to	treat	0.5”	of	runoff	from	
the	tributary	area.	
	
Using	the	ACF	FP	and	RT	Calc	version	1.8,	with	a	type	III	rainfall	distribution.	The	proposed	size	
of	the	FocalPoint	unit	shall	be	20	sf	with	a	minimum	ponding	volume	of	29	cf	above	the	unit	
prior	 to	 overflow.	 The	 chart	 below	 summarizes	 the	 associated	 calculation	 and	 performance	
verification.		
	
 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Evolved	Stormwater	Solutions



	
Based	on	the	elevation	data	provided,	the	top	of	the	FocalPoint	would	be	set	at	elevation	14.00	
with	an	invert	out/bottom	of	system	at	elevation	11.00.	The	Harco	overflow	beehive	structure	
rim	would	be	set	at	elevation	14.50	(6	inches	above	the	FocalPoint	surface).	

Figure	 1	 provides	 a	 conceptual	 illustration	 of	 the	 proposed	 FocalPoint	 superimposed	 on	 the	
current	grading	plan	for	this	area.	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	1	–	FocalPoint	layout	and	features	Illustration	
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FOCALPOINT	SIZING	AND	CALCULATION	SHEET	
**	EASTERLY	SYSTEM	**	
	
PROJECT:		 	 #556	MAIN	STREET	DEVELOPMENT	
	
PREPARED	BY:	 ROB	WOODMAN,	PE	–	FABCO	INDUSTRIES,	INC.	
	
PREPARED	FOR:		 KATIE	CRUZ,	PE	–	HANCOCK	ASSOCIATES	
	
DATE:	 	 	 JULY	30,	2014		
	
Based	on	the	following	data	provided	by	the	project	engineer,	Fabco	Industries	has	calculated	
the	proposed	sizing	of	 the	FocalPoint	system	and	the	ability	of	 the	system	to	treat	 the	Water	
Quality	Volume	(WQV)	prior	to	overflow/bypass.	
	

 Tributary	Area	to	system		 =		 6,500	sf	
	

 Water	Quality	Volume	(WQV)*	=		 	271	cf	‐‐‐‐	use	271	cf	for	water	quality	goal	‐‐‐‐‐	
	
*	The	Water	Quality	Volume	is	based	on	the	MassDEP	requirement	to	treat	0.5”	of	runoff	from	
the	tributary	area.	
	
Using	the	ACF	FP	and	RT	Calc	version	1.8,	with	a	type	III	rainfall	distribution.	The	proposed	size	
of	the	FocalPoint	unit	shall	be	20	sf	with	a	minimum	ponding	volume	of	3	cf	above	the	unit	prior	
to	 overflow.	 The	 chart	 below	 summarizes	 the	 associated	 calculation	 and	 performance	
verification.		
	
 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Evolved	Stormwater	Solutions



	
Based	on	the	elevation	data	provided,	the	top	of	the	FocalPoint	would	be	set	at	elevation	13.50	
with	an	invert	out/bottom	of	system	at	elevation	10.50.	The	Harco	overflow	beehive	structure	
rim	would	be	set	at	elevation	14.00	(6	inches	above	the	FocalPoint	surface).	

Figure	 1	 provides	 a	 conceptual	 illustration	 of	 the	 proposed	 FocalPoint	 superimposed	 on	 the	
current	grading	plan	for	this	area.	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	1	–	FocalPoint	layout	and	features	Illustration	
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Appendix VI.  Operations and Maintenance Log 
 
 



556 Main Street                                                                                                                                  
Operation and Maintenance Log 

 
 Inspections for Year:                          

NOTE: See Operations and Maintenance Plan for details of inspection requirements. 

Structural Best Management 
Practice 

 

Action Date 
Completed 

Completed 
By 

Comments 

StormBasins and FocalPoints 
Inspect 4 times per year, clean 
as required. 

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Infiltration BMP – Inspect twice 
per year.  Clean as required 
 

Inspect    

Inspect    

Trench Drain – Inspect/clean 
twice per year.   

Inspect/Clean    

Inspect/Clean    

Roof Drain Leaders – 
Inspect/clean twice per year.   

Inspect/Clean    

Inspect/Clean    

Vegetated Areas Maintenance – 
Inspect twice per year.  
Maintain as required. 

Inspect    

Inspect    



Appendix 6: Grounds and Landscape Maintenance Scope of Work 



Grounds and Landscape Maintenance 

 Scope of Work 
 
NOTE: All Lawn Care provided under this Scope of Work shall be done in 

accordance with the Town of Falmouth fertilizer management bylaw. 

Spring Clean-up 

Remove all leaves, branches and debris from the lawn and mulched areas, 
including in and around shrubbery and plantings. Weed beds. 
 
Clean all sand and salt from lawn areas, walkways, parking lot areas and 
roadways. Remove off site. 
 
Remove all dead and broken branches from all planted trees  
 
Power edging of all mulch beds 
 
Top dress mulch beds to a depth of 1” pure red hemlock mulch 
 
Repair as needed lawn damaged from snow removal equipment 
 
Activate and check Irrigation system, make all necessary repairs. Office to be 
notified prior to any work on system. 
 
Remove all debris from property 

Weekly Maintenance 

Mow and trim lawn areas to maintain a well-groomed appearance throughout the 
growing season, including weeding. 
 
Clean-up of debris and clippings and removal from property. All walkways shall 
be swept as needed. 
 

Fertilization Program 
Provide a five-step fertilization program.  Applications to be applied beginning in 
the early spring through late fall.  
 
Office to be notified the date fertilization is done. 
 
Spot treatment with broadleaf weed control to be applied where needed only 



Ornamental Plant Maintenance 
Approximately mid-season, shape to natural form and uniform size all planted 
shrubs that require pruning. Inspect all planted trees and shrubs for pests. 

 

Fall Clean-up 
Remove all leaves, branches and debris from the lawn and beds areas to 
maintain a well-groomed appearance. 
 
Winterize the irrigation system 
 

Seasonal Color – Flowers optional as per location quoted with unit 
price 
Approximately end of May plant assorted 6” annuals 
 
Approximately mid-September plant 150 pots of jumbo mums 
 

Optional Services 
Approximately mid-May provide an additional application of crabgrass control to 
lawn edges, walkway and driveway borders 
 
Summer provide an application of season-long grub preventer 
 
Late fall apply a lime application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r:subcontracts\grounds and landscape maintenance 



Appendix 7: Planning Board Road Rescission Decision and 587 Main Street Site Plan Review               
Decision 











Appendix 8: Redacted Copy of Ground Lease 






















