Design Feasibility Study
New Beach Facility
@ Town Neck Beach – Town of Sandwich
Executive Summary:
Brown Lindquist Fenuccio & Raber Architects, Inc. was hired by the Town of
Sandwich to complete a feasibility study at Town Neck Beach for a new beach support
facility. The study consisted of three primary program elements; seasonal public
restrooms, a lifeguard station, and concessions space. Through this study, the architect
and design committee were able to establish general program needs, determine
preliminary size requirements, investigate multiple siting options, complete schematic
plans and elevations for the proposed buildings and develop preliminary project
budgets.
The site presents multiple environmental and permitting challenges which have a
significant influence on the proposed facility’s design. One of the more significant site
considerations is the high hazard FEMA velocity flood zone which will require the
building to be substantially elevated above the adjacent grades.
Multiple design and siting options were studied and through numerous design
committee meetings and 1 public forum, two conceptual building designs were
developed and conceptually priced. A mobile restroom trailer option was also
investigated and is included in this report. All three options studied for Town Neck
Beach are briefly outlined below and detailed in the body of this report.
Preferred Design Concept:
The preferred design developed by the committee encompassed all three program
requirements; seasonal public restrooms, a lifeguard station with associated storage,
and concessions space. Additional outside open deck space was included for dining
and viewing over the marsh and Cape Cod Bay. The proposed facility contains
approximately 1,600 sf of enclosed space and a footprint of 4,300 sf. The remaining
2,700 sf footprint is composed of open deck areas, access stairs, ramps and landings.
The FEMA velocity flood zone requires the building to be elevated approximately 10 feet
above the parking lot on an open pile type foundation to allow flood water with wave
action to move freely under the building.
The building design aesthetic is intended to invoke a maritime and coastal New England
vernacular. Colors, materials, and forms used are reminiscent of old New England
Coast Guard lifesaving stations and boathouses. There is a desire for the building to be
seen as a destination not only for typical beach activities but for other community and
social events.
Other proposed general site improvements include a better and more efficient use of the
existing parking footprint which is not permitted to be increased. A new 5’ wide
pedestrian walkway along the existing northern edge and a defined turnaround and drop
off area is at the east end of the parking lot adjacent to the new building. Other
proposed amenities would include bike racks, benches, and exterior rinse showers.
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Square footage allocations and estimated cost data for the Preferred Design concept
are listed below:
Preferred Design Area Calculations
Program Element
Gross Enclosed Building Area:
• Public Restrooms (±754 sf)
• Concessions (±515 sf)
• Lifeguard Station (±331 sf)
Open Deck Area:
Stairs, Ramps and Landing required
for code compliant access
Total Building Footprint

Space Allocated
±1,600 gsf

±1,600 gsf
±1,100 gsf
±4,300 gsf

(Note: a life guard storage area of ±600 sf is provided at grade
underneath the building.)

Preferred Design Project Cost Estimate
Cost Item
Sub-total Construction Costs

Estimated Cost
$2,016,624

Estimated Project Expenses
“Soft Costs”
Total Estimated Project Cost

$444,411
$2,461,035

Reduced Program Concept:
A reduced design was born out of a public forum meeting where some expressed they
understood the need but felt the building was too big and provided services which were
not truly necessary. In this concept all program elements were removed except for the
restrooms. This presented a 43% smaller footprint for the building; however it is still
required to be elevated along with the stairs, ramps, and landings required for access.
The proposed site improvement work for the reduced concept would be largely
unchanged from the larger design.
Square footage allocations and estimated cost data for the Reduced Design concept
are listed below:
Reduced Design Area Calculations
Program Element
Gross Enclosed Building Area:
• Public Restrooms ONLY
Open Deck Area primarily for
circulation
Stairs, Ramps and Landing required
for code compliant access
Total Building Footprint

Space Allocated
±754 gsf
±578 gsf
±1,100 gsf
±2,432 gsf

(Note: a storage area of ±600 sf is provided at grade
underneath the building.)
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Reduced Design Project Cost Estimate
Cost Item
Sub-total Construction Costs

Estimated Cost
$1,450,830

Estimated Project Expenses
“Soft Costs”
Total Estimated Project Cost

$385,928
$1,836,758

Mobile Restroom Facility:
Separate from the Architect’s scope of work, the Recreation Department investigated
mobile restroom facility options and pricing which were to be included as part of this
study. This facility would be viewed as a temporary structure to be removed from the
site in the off season and therefore would not need to comply with code requirements
for flood zone construction.
The following outlined costs associated with a mobile restroom facility were provided by
the Recreation Department to be included in this study:
Mobile Restroom Facility Costs
Status Quo
Yearly expenses associated with
the port-a-johns currently used at
the beach

Estimated Cost
$7,000

Mobile Facility Alternative
One-time expense of trailer
purchase and extension of site
utilities

Estimated Cost
$94,500

Yearly Operating Costs
Yearly operating costs for trailer

Estimated Cost
$15,120
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Project Summary:
Brown Lindquist Fenuccio & Raber Architects, Inc. was hired by the Town of
Sandwich to complete a feasibility study at Town Neck Beach for a new beach support
facility. The study consisted of three primary program elements; seasonal public
restrooms, a lifeguard station, and concessions space. Through this study, the architect
and design committee were able to establish general program needs, determine
preliminary size requirements, investigate multiple siting options, complete schematic
plans and elevations for the proposed building and develop a preliminary project
budget.
Town Neck Beach is a very popular beach in the Town of Sandwich and is frequented
by thousands of residents and visitors throughout the year. Its combination of both bay
side beach and marsh side recreation opportunities, with the boardwalk over Mill Creek
and the marsh makes it a unique destination on Cape Cod. The beach has been
without permanent restroom facilities since 2008 when the previous concrete block
restroom building was razed due to its age and inadequacies. Since that time “port-ajohn” type temporary facilities have been seasonally placed at the edge of the parking
lot. The lack of proper restroom and support facilities has been seen as a major
deficiency at Town Neck Beach.
There are currently no lifeguard services at Town Neck Beach; however, due to the
volume of visitors each summer the Town’s Recreation Department has a long term
goal of establishing a presence at this location if resources become available in the
future. In support of this service a lifeguard room and adequate storage needs to be
provided in the new building.
On any given summer day at least one, and sometimes more mobile food vendors can
be found in the parking lot. This has been a nice amenity which has evolved over
recent years with mobile food vendors operating at the beach. There is a desire to
enhance the food vendor options and opportunities with a permanent concessions
space in the new building as well as dedicated locations in the parking lot to better
control traffic flow and to avoid occupying general parking spaces. Enhanced food
vendor options would increase the Town’s potential for revenue generation and would
represent an additional draw to the beach.
The site presents multiple environmental challenges which have a significant influence
on the proposed facility’s location, shape, size, and constructability. The entire site is
considered a Coastal Dune and Barrier Beach and it’s mapped as critical habitat for
multiple endangered species. A new facility at the beach would be subject to review
and requirements of multiple local, state and federal agencies having jurisdiction. The
site is also designated as a high hazard velocity (“V”) flood zone as established by
FEMA FIRM maps. This designation requires any new building to be elevated above
“Base Flood Elevation”.
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Multiple siting options were studied and discussed with local and state agencies. The
design committee’s preferred location for the building was north of the parking lot over
the dune and at the midpoint of the parking lot. This was preferred because it did not
occupy valuable parking spaces and would be positioned to more equally serve the full
length of the beach; however this was ultimately determined to be infeasible. State
jurisdiction MassDEP and MassWildlife reviewed various siting options and determined
that no new building construction would be allowed outside the perimeter of the existing
parking lot. Due to this feedback and the narrowness of the existing parking lot, the
new building was ultimately positioned at the far east end of the site with a turn around
and drop off area. The existing parking lot has the area available to accommodate
approximately 200 parking spaces; however, even on a maximum capacity day the
actual parking yield is substantially less than this. Currently parking spaces are not
delineated with striping and port-a-john restrooms occupy potential parking area as do
mobile food vendors. All these factors effectively reduce the actual parking yield down
to the 170 range which is what the proposed preferred design would yield. With this
understanding in mind the propose project would not present a significant change in
parking count from what is currently seen.
Two permanent building design concepts were ultimately studied as well as a
“temporary” solution in the form of mobile restroom trailers. Each concept is described
below and within the body of this document.
Preferred Design Concept:
The building committee arrived at a preferred design concept by establishing the
desired program functions and then quantifying the space needs for each function. This
design encompassed all three program requirements established by the design
committee; seasonal public restrooms, a lifeguard station with associated storage, and
concessions space. In addition to the enclosed program elements listed above there
was a desire to offer outside open deck space for view over the marsh to the south and
Cape Cod Bay to the North. These deck areas would also support circulation and
seating/ dining areas relating to the concessions vendor. All these elements were felt to
strengthen Town Neck Beach as a destination for activities beyond simply beach
recreation.
The proposed new beach facility contains approximately 1,600 sf of enclosed space and
a footprint of 4,300 sf. The remaining 2,700 sf footprint is composed of open deck
areas for observation & dining, access stairs, ramps and landings. Based on the FEMA
established base flood elevation of 16 feet, the main level of the building will need to be
elevated approximately 10 feet above the parking lot which is at elevation ±10. This
presents significant access issues which needed to be overcome. As a commercial
public building, it must be in full compliance with all Americans with Disabilities Act
(ADA) and Massachusetts Architectural Access Board (MAAB) requirements for
accessibility. An accessible ramp of approximately 150 linear feet wraps around the
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building to provide the compliant access while also serving to screen and hide the pile
foundation understory. Velocity Flood Zone construction requirements dictate an open
pile type foundation to allow flood water with wave action to move freely under the
building while resulting in minimal damage or debris. Open vertical board screening is
allowed and is proposed at the understory to limit access under the building and to
provide a small semi-enclosed area of grade level open air lifeguard storage. Square
footage allocations for the preferred design are listed below:
Program Element
Gross Enclosed Building Area:
• Public Restrooms (±754 sf)
• Concessions (±515 sf)
• Lifeguard Station (±331 sf)
Open Deck Area:
Stairs, Ramps and Landing required
for code compliant access
Total Building Footprint

Space Allocated
±1,600 gsf

±1,600 gsf
±1,100 gsf
±4,300 gsf

(Note: a life guard storage area of ±600 sf is provided at grade
underneath the building.)

The building design aesthetic is intended to invoke a maritime and coastal New England
vernacular. Colors, materials, and forms used are reminiscent of old New England
Coast Guard lifesaving stations and boathouses. There is the desire for the building to
be seen as a destination not only for typical beach activities but for other community
and social events. Its unique location at the end of the iconic Sandwich boardwalk and
surrounding dunes and marsh land provides an opportunity for the building to act as a
welcoming beacon of the Town within the rolling natural landscape.
The seasonal public restrooms contain 4 stalls for each sex which was determined
through anticipated parking count. East restroom also contains a single changing stall,
a 2 station sink and infant changing table. A plumbing chase space between the
restrooms contains the janitorial fixtures and equipment as well as hot water and
electrical utilities that serve the building.
A concessions space was provided along with associated storage area to be leased by
the Town to a concessions vendor. Commercial kitchen items such as ansul hood, 3
bay sink and hand sink would be provide with the space but the vendor would be
responsible for all additional equipment fit-up to meet their needs. Concessions were
viewed by the design committee as another amenity to bring visitors to the beach and is
commonly available at many other beaches on Cape Cod. The design committee also
desired to continue providing opportunities for mobile food vendors who have become
more and more popular at the beach. A designated area with remote power pedestals
has been planned so these vendors do not occupy general parking spaces.
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Town Neck Beach does not currently offer any lifeguard services; however, due to the
volume of visitors each summer, the Town’s Recreation Department would like to
establish a presence at this location. In support of these services a lifeguard room has
been provided along with a small employee locker and changing room. Within the
lifeguard room is planned a small medical treatment area to handle minor medical
issues that arise at the beach. The lifeguard room location was positioned to maximize
its view over both the bay and mash side beaches. Though guards would be stationed
on the beaches a supervisor could have general observation over all beach activities
from the building. A grade level storage area under the building has been provided to
secure handicap beach wheel chairs, rescue boards, and other beach related
equipment.
Other proposed general site improvements include a better and more efficient use of
the existing parking footprint which is not permitted to be increased. Much of this is
achieved through the use of striping for better delineation. A new 5’ wide pedestrian
walkway is proposed along the existing northern edge which will provide safer
separation of pedestrian and vehicular circulation. A defined turnaround and drop of
area is planned at the east end of the parking lot adjacent to the new building. Other
proposed amenities would include bike racks, benches, and exterior rinse showers.
Estimated construction costs were developed by A.M. Fogarty & Associates
(independent cost estimator) based on conceptual drawings and outline specifications.
The estimated construction costs and anticipated project soft costs are outlined below:
Preferred Design Project Cost Estimate
Cost Item
Vertical Construction Costs
Site Work Costs
Anticipated General Contractor fees
15% Contingency & 4% Escalation
Sub-total Construction Costs
Estimated Project Expenses
“Soft Costs”
Total Estimated Project Cost
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Estimated Cost
$1,059,919
$364,312
$261,910
$330,483
$2,016,624
$444,411

$2,461,035
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Reduced Program Concept:
At a public forum meeting the design committee presented the “in progress design” and
solicited feedback and input from all interested parties. The group in attendance was
generally split down the middle in favor and against. Some of the voices in opposition
noted that while they understood the need for a facility at the beach they felt the
proposed design was too large and perhaps provided more than was really necessary.
In response to this feedback a reduced building concept was developed which
eliminated all program functions except for the restrooms. This presented a 43%
smaller footprint for the building; however it is still required to be elevated above the
base flood elevation along with the stairs, ramps, and landings. The proposed site
improvement work for the reduced concept would be largely unchanged from the larger
design. Square footage allocations for the reduced concept are listed below:
Program Element
Gross Enclosed Building Area:
• Public Restrooms ONLY
Open Deck Area primarily for
circulation
Stairs, Ramps and Landing required
for code compliant access
Total Building Footprint

Space Allocated
±754 gsf
±578 gsf
±1,100 gsf
±2,432 gsf

(Note: a storage area of ±600 sf is provided at grade
underneath the building.)

Estimated construction costs were developed by A.M. Fogarty & Associates
(independent cost estimator) based on conceptual drawings and outline specifications.
The estimated construction costs and anticipated project soft costs are outlined below:
Reduced Design Project Cost Estimate
Cost Item
Vertical Construction Costs
Site Work Costs
Anticipated General Contractor fees
15% Contingency & 4% Escalation
Sub-total Construction Costs
Estimated Project Expenses
“Soft Costs”
Total Estimated Project Cost
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$660,330
$364,312
$188,427
$237,761
$1,450,830
$385,928

$1,836,758
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Mobile Restroom Facility:
Separate from the Architect’s scope of work, the Recreation Department investigated
mobile restroom facility options and pricing which were to be included as part of this
study. This facility would be viewed as a temporary structure to be removed from the
site in the off season and therefore would not need to comply with code requirements
for flood zone construction.
The following outlined costs associated with a mobile restroom facility were provided by
the Recreation Department to be included in this study:
Mobile Restroom Facility Costs
Status Quo
Yearly expenses associated with
the port-a-johns currently used at
the beach

Estimated Cost
$7,000

Mobile Facility Alternative
One-time expense of trailer
purchase and extension of site
utilities

Estimated Cost
$94,500

Yearly Operating Costs
Yearly operating costs for trailer

Estimated Cost
$15,120

Design Committee Members:
Town of Sandwich Staff:
• Doug Lapp (Assistant Town Manager)
• David Mason (Director of Health)
• Mark Galkowski (Director, Department of Natural Resources)
• Guy Boucher (Recreation Department Director)
• Ted Hamilton (Director of Public Facilities)
Sandwich Citizen:
• Paul Schrader
Architect and Consultants:
• Tim Sawyer (Brown Lindquist Fenuccio & Raber Architects)
• Amy Ball (Horsley Witten Group –Civil Engineering & Environmental Permitting)
• Joe Longo (Horsley Witten Group –Civil Engineering & Environmental Permitting)
• Brian Walsh (Consulting Structural Engineers, Inc.)
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Photo Survey



Site Analysis Drawing



Pre-design Programming Outline

Information Gathering

Previous snack shack

Previous bathhouse
razed in 2008

Public Restrooms & Changing Rooms
Lifeguard Station & Storage Area
Concessions are in building
Power pedestals and dedicated space for mobile
food Vendors
Observation Areas (i.e. Open deck & seating areas)

x
x
x
x

Brown Lindquist Fenuccio & Raber Architects
Photo Survey

3. Program Functions to be Designed for:

8-10 Lifeguards (June – September). Not all will be in
building at any given time
2 Gate attendants
1 Head Guard (supervisor)

x

2. Anticipated Personnel:

x

x
x

Appropriate to historic district
Assumed wood framed and gable roof forms
Elevated due to FEMA Velocity Flood Zone
Stairs, ramps and decks will be utilized for access
and ADA/ MAAB compliance

x
x
x
x

1. Structure:

Pre-Design Programming Outline
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6. Concessions and/or Mobile Vendor Area:
¾ Providing concessions options has the opportunity to
generate revenue for the Town and can make the
beach a more desirable destination even outside of
prime beach times.
¾ Providing for mobile vendors can generate revenue
and limit their impact on available parking.

5. Lifeguard Office & Storage Area:
¾ There currently are no lifeguard services at Town Neck
Beach however the Recreation Department would like
to have a presence at this location.

4. Public Restrooms & Changing Rooms:
¾ There currently are no permanent reastroom facilities
at the site. Port-O-potty type units are currenly used
and require frequent pumping and cleaning.

x

x

x
x
x
x

Full commercial kitchen for lease by concessions
vendor – Vendor to outfit most of equipment
Provide remotely located power pedestal(s) which
could be rented to mobile food vendors in
dedicated parking spaces.

Open room to act as staff break area and office
Desired Amenities:
o Staff lockers in small changing room
o Kitchenette with small refrigerator
Medical treatment area
Lockable closet
Maximized visibility over primary beach areas
Anticipated storage needs:
o Lifeguard rescue boards
o Handicapped beach wheel chairs
o Miscellaneous beach items

x
x

x
x

4 fixtures per men’s and women’s rooms
Single additional interior changing stall included for
both men’s and women’s rooms
Double bowl sinks and changing tables in both
Single combination janitor’s closet, utility room and
plumbing chase between restrooms.

x
x
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9. Other site improvements and amenities which need to
be considered:

8. Basic building systems:

7. Observation Areas:
¾ The elevated main level required by the flood zone
presents unique opportunities for elevated panoramic
views over the surrounding landscape.

A new elevated septic system would be located
below the building
Power service would be extended to the building
underground
The seasonal building would have no heating or
cooling – ventilation only
No solar hot water or photovoltaic at this time but
could be implemented in the future.

Multiple bike racks
Outdoor cold water rinse showers
Defined pedestrian path separated from vehicular
drive isles for safety
Create a defined turn around, loading and
unloading area at end of dead-end parking lot

x

x
x
x
x

x

x

x

x

x

Provide bench and table seating at elevated deck
for observation and eating associated with
concessions.
Observation areas may be provided overlooking
both the bay and marsh sides.
Seating should be durable and permanently affixed
to limit vandalism.

x
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Site Plans



Building Plans



Building Elevations



Conceptual Project Cost Estimate

Preferred Conceptual Design



Building Plan & Elevation



Conceptual Project Cost Estimate

Reduced Program Conceptual Design
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Mobile Restroom Configuration Option



Mobile Restroom Facilities Cost Data

(Research and pricing information pertaining to mobile restrooms facilities was provided
by the Town to be incorporated into this feasibility study.)

Mobile Restroom Facilities

Brown Lindquist Fenuccio & Raber Architects
Portable Toilet Cost Data – (Information provided by Town Staff)

Design Feasibility Study
New Beach Facility
@ Town Neck Beach – Town of Sandwich



MassDEP Report Document



Board of Health Septic Memorandum



Preliminary Permitting and Septic Design
Narrative with Supporting Locus Plans



Flood Zone Construction Code Review



Structural Schematic Design Narrative



Preliminary Zoning Review



Full Construction Cost Estimate for
Preferred and Reduced Building Designs

Study Support Documents

MEMORANDUM
TO:

Tim Sawyer, BLFR

FROM:

Joe Longo and Amy Ball

DATE:

September 1, 2016

RE:

Town Neck Beach Bathhouse

The Horsley Witten Group, Inc. (HW) has prepared the following analysis for the referenced
project on behalf of the Town of Sandwich. We worked directly with Brown Lindquist
Fennuccio and Raber Architects to assess the feasibility of constructing a bathhouse with
various amenities at Town Neck Beach in Sandwich, MA.
The proposed project would result in work or alterations on a regulatory Barrier Beach, within
Land Subject to Coastal Storm Flowage (LSCSF), and within the 100-foot buffer zone to Coastal
Dune and Salt Marsh. Work within these jurisdictional areas require review and approval under
an Order of Conditions (OOC) under the Massachusetts Wetlands Protection Act (M.G.L. Ch. 131
§ 40) and Town of Sandwich Wetlands Protection Bylaw and associated guidelines and policies.
The Massachusetts Department of Environmental Protection (MassDEP) has advised in a
written letter that should the Town pursue the proposed bathhouse, that the structure would
be best sited on a portion of the existing parking lot, and that any proposed expansion of the
parking lot into currently undisturbed area would need to be proportionally offset at a 1:1 ratio.
MassDEP also advocated for retreat of threatened infrastructure in locations where shoreline
erosion has occurred.
MassDEP has also advised that the reconstructed septic system must comply with the
performance standards under the regulations at 310 CMR 10.00 for barrier beaches, and has
stated that they do not believe that a reconstructed septic system in a primary frontal dune
would meet these performance standards. MassDEP offers an alternate solution of using
portable bathroom facilities. A copy of MassDEP’s August 1, 2016 letter is attached.
The site is also located within an area mapped as Estimated Habitat of Rare Wildlife and Priority
Habitat of Rare Species (EH 79/ PH 15) for rare shorebird species. Review and approval under
Massachusetts Endangered Species Act (M.G.L. Ch. 131A; MESA) will also be required. MESA
and wetlands permits can be applied for jointly.
The proposed septic system upgrade would be a Title 5 compliant system including a septic
tank, distribution box, grease trap, pump and pump vault, and subsurface infiltration field. The

Tim Sawyer
September 1, 2016
Page 2 of 2
system wastewater flow was calculated using Title 5 (310 CMR 15.203) regulations for the
number of parking spaces, the number of seats associated with the restaurant, as well as office
and lifeguard space. The proposed lot includes 146 spaces, at two people per car and using 5
gallons per day (GPD) per person. Total proposed flow is 2,438 GPD. Because the wastewater
flow is over 2,000 gallons per day (GPD) the system will need to include a pressure dosing
component. Because of the shallow depth to groundwater (less than 3 feet from existing
ground surface), the leaching system must be “mounded” to allow for the minimum five foot
separation from the bottom of the field to groundwater. Components include:
x
x
x
x
x
x

5,000 gallon pre-cast concrete two compartment septic tank.
Pump and pump vault.
Grease trap (installed due to presence of kitchen).
2,000 square foot (45 feet by 45 feet footprint) leaching facility constructed of
perforated pipe, double washed stone, title 5 sand under and around the system
9 outlet precast concrete distribution box.
General fill to create the required separation from groundwater (mounded system).

This system will be sufficient to dispose of the wastewater as created by the new facility as
currently programmed.

Town Neck Bathhouse
Title 5 Wastewater Flow Calculations
Prepared by: Horsley Witten Group, Inc.

DESIGN CRITERIA
USE PUBLIC PARK, TOILET WASTE ONLY
FLOW PER PERSON
5 GPD / PERSON
NUMBER OF PEOPLE
292 PEOPLE
(BASED ON 146 PARKING SPACES @ 2 PEOPLE PER CAR)
FLOW
1,460 GPD
USE LIFEGUARD ROOM, MULTI-PURPOSE OFFICE
FLOW PER 1,000 SF
75 GPD / 1,000 SF
OFFICE AREA
234 SF
FLOW
18 GPD
USE RESTAURANT, FAST FOOD
FLOW PER SEAT
20 GPD / SEAT
NUMBER OF SEATS
48 SEATS
(BASED ON 8 PICNIC TABLES @ 6 SEATS PER TABLE)
FLOW
960 GPD

TOTAL DESIGN FLOW

2,438 GPD

SEPTIC TANK
SEPTIC TANK (200% DESIGN FLOW):
SEPTIC TANK (100% DESIGN FLOW):
TOTAL TANK CAPACITY:
USE 7,500 GALLON SEPTIC TANK

5,000 GAL.
2,500 GAL.
7,500 GAL.

GREASE TRAP
RESTAURANT FLOW PER SEAT
NUMBER OF SEATS
MIN. GRASE TRAP VOLUME
USE 1,500 GALLON GREASE TRAP

15 GPD / SEAT
48 SEATS
720 GAL.

TITLE 5 REQUIREMENTS
SOIL ABSORPTION SYSTEM
LEACHING SYSTEM USED: BED
DESIGN PERCOLATION RATE:
SOIL CLASS:
LONG TERM ACCEPTANCE RATE (LTAR):
TOTAL AREA REQUIRED:

2 MIN./IN.
I
0.74 GPD/S.F.
3,294 S.F.

TOTAL AREA PROPOSED:
60' L X 55' W
TOTAL ALLOWABLE FLOW:

3,300 S.F.
2,442 GPD

TOWN NECK BEACH, MA
WASTEWATER UPGRADE CONSTRUCTION COSTS

COST ESTIMATE - 2,438 GPD PRESSURE DOSED SEPTIC SYSTEM
DESCRIPTION

Unit

Septic Tank

GAL

QUANTITY
7,500 $

UNIT COST
2.00

Effluent Dosing Chamber

GAL

5,000 $

2.00

15,000
$10,000

Effluent Dosing Pump Equipment installed

LS

System Piping (4-inch)

FT

90 $

15

$

1,400

S.F.

3,300 $

6.00

$

19,800

572 $

23.00

$

13,161

5,000.00

$

5,000

$
$

88,361
4,418

$
$
$
$

8,836
101,615
17,672
119,300

Effluent Disposal Facilites
Title 5 Sand Fill under and around system (not including backfill or pavement)

C.Y.

Electrical

20%

Misc. Grading

LS

Subtotal
General Conditions (a)

5%

Overhead and Profit
Estimated Construction Cost (d)
Owner Contingency (b)
ESTIMATED TOTAL CONSTRUCTION BUDGET (MATERIAL AND LABOR)

10%
20%

1

ITEM COST
$

$20,000

$20,000

20,000
1 $

$4,000

Notes:
a. General conditions include costs for mobilization and demobilization, bonds and insurance premium, submittals, clear water testing, contractor
O&M manual work, and contractor project start up and close out.
b. The contingency is provided for variability in the bidding climate, project changes before bidding, and change orders due to unforeseen
conditions.
c. Provisions for shoring and dewatering are not included.
d. Engineering services are not included. These services may be required for project startup, submittal review, construction observation, witness
of clear water testing, project closeout, and O&M manual preparation.
f. This estimate does not include provisions for bedrock excavation or removal.
g. This estimate does not include any construction permit costs.
h. All costs are referenced to construction in 2016. Future estimated costs should be adjusted to allow for inflation and market conditions.
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Design Feasibility Study
New Beach Facility
@ Town Neck Beach – Town of Sandwich
PARTIAL CODE REVIEW: FLOOD ZONE CONSTRUCTION
The 8th edition of the Mass State Building Code/IBC 2009 and its associated Massachusetts
Amendments includes a separate section “Chapter 115 - Appendix G” with specific
requirements relating to Flood-Resistant Construction. The Proposed New Town Neck Beach
Facility is located in a “VE” Velocity Flood Zone (with wave action) per the most current FEMA
maps dated July 6, 2014.
IBC SECTION 1604.11 GENERAL DESIGN REQUIREMENTS, SNOW, WIND, AND
EARTHQUAKE DESIGN FACTORS (SUBSECTION ADDED PER MA AMENDMENTS):
IBC 2009 Section 1604.11 Snow, Wind, and Earthquake Design Factors: “Ground snow
load, Pg, minimum design flat roof snow load, Pf, basic wind speed (three second gust speed),
V, and earthquake response accelerations for the maximum considered earthquake, Ss and S1,
for each city and town in Massachusetts shall be as given in Table 1604.11.”
Table 1604.11 – Town of Sandwich: Basic Wind Speed = 115
IBC SECTION 1609 WIND LOADS (INCLUDING MA AMENDMENTS):
APPLICABLE DEFINITIONS:
IBC Chapter 16, Section 1609.2, Hurricane-Prone Regions Definition: “Areas vulnerable to
hurricanes defined as:
1. The U.S. Atlantic Ocean and Gulf of Mexico Coasts where the basic wind
Speed is greater than 90 mph (40 m/s);”
The Town of Sandwich is considered a Hurricane-Prone Region, Basic Wind
Speed = 115 per Table 1604.11 in MA Amendments
IBC Chapter 16, Section 1609.2, Wind-Borne Debris Region Definition: “Portions of
hurricane-prone regions that are within 1 mile of the coastal mean high water line where the
basic wind speed is 110 mph (48 m/s) or greater; or portions of hurricane-prone regions where
the basic wind speed is 120 mph (53 m/s) or greater; or Hawaii.
The Proposed New Town Neck Beach Facility is within 1 mile of the coastal
mean high water line, with a basic wind speed of 115 mph – This site is
considered a Wind-Borne Debris Region.
IBC Chapter 16, Section 1609.1.1 Determination of Wind Loads: “Wind loads on every
buildings or structure shall be determined in accordance with Chapter 6 of ASCE 7 or provisions
of the alternate all-heights method Section 1609.6. The Type of opening protection required,
and the exposure category for a site is permitted to be determined in accordance with Section
1609 or ASCE 7. See Section 1609.3 for basic wind speed. Wind shall be assumed to come
from any horizontal direction and wind pressures shall be assumed to act as normal to the
surface considered.”
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IBC Chapter 16, Section 1609.4 Exposure Category: “For each wind direction considered, an
exposure category that adequately reflects the character of ground surface irregularities shall be
determined for the site at which the building or structure is to be constructed. Account shall be
taken of variations in ground surface roughness that arise from natural topography and
vegetation as well as from constructed features.”
IBC Chapter 16, Section 1609.4.2 Surface Roughness Category: “A ground surface
roughness within each 45-degree sector shall be determined for a distance upwind of the site as
defined below, for the purpose of assigning an exposure category as defined in Section
1609.4.3.
Surface Roughness C: Open terrain with scattered obstructions having heights
generally less than 30 feet. This category includes flat open country, grasslands, and all
water surfaces in hurricane-prone regions.”
IBC Chapter 16, Section 1609.4.3 Exposure Category: “An exposure category shall be
determined in accordance with the following:
Exposure C: Exposure C shall apply for all cases where Exposure B or D do not apply.”
IBC Chapter 16, Section 1609.1.2 Protection of Openings: “In wind-borne debris regions,
glazing in buildings shall be impact resistant or protected with an impact resistant covering
meeting the requirements of an approved impact resistant standard or ASTM E 1996 and ASTM
E 1996 referenced herein as follows:
1.
Glazed openings located within 30 feet of grade shall meet the requirements of
the large missile test of ASTM E 1996.”
IBC Chapter 16, Section 1609.5.1 Roof Deck: “The roof deck shall be designed to withstand
the wind pressures determined in accordance with ASCE 7.”
IBC Chapter 16, Section 1609.5.2 Roof Coverings: “Roof coverings shall comply with
Section 1609.5.1.
Exception: Asphalt Shingles installed over a roof deck complying with Section 1609.5.1
shall comply with wind resistance requirements of Section 1507.2.7.1.”
IBC SECTION 1612 FLOOD LOADS (INCLUDING MA AMENDMENTS):
APPLICABLE DEFINITIONS:
IBC: Chapter 16, Section 1612 – Flood Hazard Area Subject to High-Velocity Wave
Action Definition: “Area within the flood hazard area that is subject to high-velocity wave
action, and shown on a Flood Insurance Rate Map (FIRM) or other flood hazard map as Zone
V, VO, VE, or V1 – 30.
The site is shown as a “VE” on the FEMA map, and is considered a Flood
Hazard area Subject to High-Velocity Wave Action.
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IBC SECTION 1612 FLOOD LOADS (INCLUDING MA AMENDMENTS):
IBC 2009 Section 1612.1 General: “Within flood hazard areas as established in Section
1612.3, all new construction of buildings, structures, and portions of buildings and structures,
including substantial improvement and restoration of substantial damage to buildings and
structures, shall be designed and constructed to resist the effects of flood hazards and flood
loads in accordance with this Section and Appendix G.”
IBC 2009 Section 1612.4 Design and Construction: “The design and construction of
buildings and structures located in flood hazard areas including flood hazard areas subject to
high-velocity wave action, shall be in accordance with Chapter 5 of ASCE 7 and with ASCE 24.
Plans shall be prepared by a registered design professional. Note: In using ASCE 24, delete
Tables 1-1, 2-1, 4-1, 5-1, 6-1, and 7-1. For elevation requirements use Section 1612 and
Chapter 115 Appendix G. Also, delete references to Coastal A Zones and instead use
requirements for A zones in Section 1612 and Appendix G.”
IBC 2009 1612.5 FLOOD HAZARD DOCUMENTATION: “The following documentation shall
be prepared and sealed by a registered design professional and submitted to the building
official:
2. For construction in flood hazard areas subject to high velocity wave action:
2.1 The elevation of the bottom of the lowest horizontal structural member as
required by the lowest floor elevation inspection in Section 110.3.3.
2.2
Construction documents shall include a statement that the building is designed in
accordance with ASCE 24, including that the pile or column foundation and
building or structure to be attached thereto is designed to be anchored to resist
flotation, collapse, and lateral movement due to the effects of wind and flood
loads acting simultaneously on all building components and other load
requirements of Chapter 16.
2.3
For breakaway walls designed to resist a nominal load of less than 10 psf (0.48
kN/m2) or more than 20 psf (0.96 kN/m2), construction documents shall include a
statement that the breakaway wall is designed in accordance with ASCE 24.”
IBC 2009 CHAPTER 115 – APPENDIX G (INCL. STATE OF MA AMENDMENTS):
IBC 2009 Chapter 115, Appendix G, Section G102.1 General: “This appendix, in conjunction
with section 1612 and other sections of this code provides minimum requirements for
development located in flood hazard areas and coastal dunes, including installation of utilities;
placement and replacement of manufactured homes; new construction and repair,
reconstruction, rehabilitation or additions to existing construction; substantial improvement of
existing buildings and structures, including restoration after damage, substantial repairs of
foundations, temporary structures, and temporary or permanent storage, utility and
miscellaneous Group U buildings and structures, and certain building work exempt from permit
under section 105.2.”
IBC 2009 Chapter 115, Appendix G, Section G301 Design and Construction Requirements
in Flood Hazard Areas and Coastal Dunes (per MA Amendments):
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G301.1 General: “Work subject to the requirements of Appendix G shall be designed by a
Registered Design Professional. Design certification shall be provided in accordance with
Section 1612.5 Construction Documents shall indicate proposed details of floor, wall,
foundation support components, loading computations, and other essential technical data used
to meet the requirements of this Appendix.
G301.2.2 Elevation of Structures in Flood Hazard Areas Subject to High Velocity Wave
Action: “For new buildings and structures, substantial improvements, replacement or
substantial repair of a foundation and lateral additions that are substantial improvements, the
entire structure shall be elevated so that the bottom of the lowest horizontal structural member
supporting the lowest floor, with the exception of mat or raft foundations, piling, pile caps,
columns, grade beams and bracing, is located at an elevation that is at least two feet above
base flood elevation. For lateral additions that are not a substantial improvement, only the
addition shall be elevated so that the bottom of the lowest horizontal structural member of the
lowest floor, with the exception of the pilings or pile caps is located at an elevation that is at
least two feet above the base flood elevation.
The Base Flood Elevation per FEMA maps is 16 Feet. Increase by 2 Feet per
G301.2.2, the lowest horizontal structural member to be at 18Feet minimum.
G301.3.2 Enclosures below Base Flood Elevation in Flood Hazard Areas Subject to High
Velocity Wave Action: “All spaces that are less than two feet above the base flood elevation
shall not be used for habitation and shall be free of obstruction except as permitted:
1.
Mat or raft foundations, piling, pile caps, bracing, grade beams, and columns
which provide structural support for the building.
2.
Entrances and exits used for required means of egress.
3.
Incidental storage of portable or mobile items readily moved in the event of a
storm.
4.
Walls and partitions are permitted to enclose all or part of the space below the
elevated floor provided such walls and partitions are not part of the structural
support of the building and area constructed with insect screening, open wood
lattice or non-supporting walls designated to break away or collapse without
causing collapse, displacement or other structural damage to the elevated
portion of the building or supporting foundation system due to the effect of wind
and water loads as specified in Section 16.00 acting simultaneously.”
G301.5.2 Foundations Flood Hazard Areas Subject to High Velocity Wave Action:
“Foundations for work meeting the elevation requirements of Section G301.2.2, shall consist of
pilings or columns.”
G401.2 Flood Hazard Areas Subject to High Velocity Wave Action: “In flood hazard areas
subject to high velocity wave action:
1.
New Buildings and Buildings that are substantially improved shall only be
authorized landward of the reach of mean high tide.
2.
The use of fill for structural supports of buildings is prohibited.”
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G401.3 Sewer Facilities: “In addition to complying with applicable provisions of 310 CMR
15.00: The State Environmental Code, Title 5: Standard Requirements for the Siting,
Construction, Inspection, Upgrade and Expansion of On-Site Sewage Treatment and
Disposal Systems and for the Transport and Disposal of Septage and 314 CMR 3:00: Surface
Water Discharge Permit Program and 314 CMR 5.00: Ground Water Discharge Permit
Program, All new or replaced sanitary sewer facilities, private sewage treatment plants
(including all pumping stations and collector systems) and on-site waste disposal systems shall
be designed in accordance with Chapter 7, ASCE 24, to minimize or eliminate infiltration of
floodwaters into the facilities, and discharge from facilities into floodwaters, or impairment of the
facilities and systems.
G401.4 Water Facilities: “In addition to complying with applicable provisions of 310 CMR
22.00 Drinking Water and the DEP Guidelines for Public Water Systems, All new or
replacement water facilities shall be designed in accordance with the provisions of Chapter 7,
ASCE 24, to minimize or eliminate infiltration of floodwaters into the systems.”
G1001.6 Protection of Mechanical, Plumbing, and Electrical Systems in a Flood Hazard
Zone: “New and replacement electrical, heating, ventilating, air conditioning, and other service
equipment in a flood-hazard area shall either be placed above the base flood elevation or
protected so as to prevent water from entering or accumulating within the system components
during floods up to the base flood elevation in accordance with the mechanical code listed in
Chapter 1.0. Installation of electrical wiring and outlets, switches, junction boxes and panels
below the base flood elevation shall conform to the provisions of 527 CMR 12:00 2008
Massachusetts Electrical Code (Amendments) listed in Chapter 1.0 for location of such items in
wet locations. Duct insulation subject to water damage shall not be installed below the base
flood elevation.”
Conclusion:
Upon review of the Building Code for applicable Wind Load and Flood Zone requirements,
BLFR has made the following conclusions for options at the Proposed New Town Neck Beach
Facility.
The building is required to comply with the code provisions of Sections 1609, 1612, and
Appendix G for a High Velocity Zone with wave action. Construction requirements per
code include (but not limited to) the following:
¾ Lowest Horizontal Structural Member to be elevated to 18 feet.
¾ Breakaway walls required below the raised floor. (Elevator not required to have
breakaway walls).
¾ Foundations to be pilings or columns
¾ Septic System designed to minimize infiltration by floodwaters in to system, or
contamination of flood waters by system.
¾ Water Facilities to be designed to minimize infiltration by floodwaters into system.
¾ MEP Equipment to be located above base elevation (16 feet).
¾ Building to be designed per Wind Load Exposure Category C requirements.
¾ Impact-Rated Windows (or Hurricane Shutters) required.
¾ Roof deck and roof covering designed for high wind requirements.
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Design Feasibility Study
New Beach Facility
@ Town Neck Beach – Town of Sandwich
Zoning Regulations per– Town of Sandwich MA:
The property Resides in the following Zoning district(s) Per
x

Medium Density Residential, “R-1’

x

Overlay Districts:
o Flood Plain Overlay District:
 Coastal High Hazard Area – Zone VE
 Requires compliance with State, Federal and Local Regulations
o Old King’s Highway Historic District:
 A Certificate of Appropriateness must be obtained

2600 - Intensity or Use Schedule for Medium Density Residential “R-1’:
Criteria
Minimum Lot Area

Required
40,000 SF

Minimum Frontage

150 feet

Minimum front Yard
Minimum Setbacks from
Side and Rear
Maximum Building Height

30 feet
25 feet

Proposed
Existing exceeds
minimum
Existing exceeds
minimum
Exceeds minimum
Exceeds minimum

35 feet

+/- 32 feet

3100 – Parking Requirements:
x

Parking requirements will be satisfied via the existing Town Neck Beach parking
lot containing space for approximately 200. Due to the position of the proposed
building within the existing parking lot as required by MassDEP there will be a
Net reduction of parking area.
o Note: Though the lot has the potential area for approximately 200 spaces
this potential is not achieved because the lot is not striped. Additional
spaces are lost for placement of port-a-johns and still more when mobile
food vendors are on site. The proposed project would likely not result in a
substantial loss of parking vs current utilization.

x

A new turnaround and loading & unloading area is proposed within the existing
parking lot to alleviate the issues of the current dead-end circulation.

Brown Lindquist Fenuccio & Raber Architects
Zoning Summary
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