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Through a grant provided by the U.S. Department of Defense (DoD), Office of
Economic Adjustment, the Cape Cod Commission prepared a Joint Land Use Study
(JLUS) for the Massachusetts Military Reservation (MMR) and the four Upper Cape
towns of Bourne, Falmouth, Sandwich, and Mashpee.  The JLUS was completed
with the assistance of the Technical Advisory Committee, consisting of the four
town planners and representatives from the Air National Guard 102nd Fighter Wing,
Massachusetts Army National Guard, and U.S. Coast Guard; and, the Policy
Committee, consisting of representatives from the Boards of Selectmen and Planning
Boards in the four towns, as well as the three base commanders.

The JLUS program is designed as a cooperative land-use planning effort between
military installations and surrounding communities. The goals of the program are to
ensure that future community growth and development are compatible with the
training or operational missions of the installation; and, to seek ways to reduce the
operational impacts of military installations on adjacent land.

The MMR was selected for a JLUS due to the rapid population growth and ongoing
development pressures in the four Upper Cape towns of Bourne, Falmouth,
Mashpee, and Sandwich surrounding the MMR, and increasing land use conflicts
with base operations.

■  BACKGROUND

■  MMR JLUS STUDY AREA

The MMR JLUS study area consists of land areas between the base boundary and
major roadways surrounding the base, as well as Accident Potential Zones and noise
contours.  The Clear Zone (CZ), the area closest to the end of runways, has the
highest potential for an aircraft accident of the three zones. This potential decreases
as the distance from the end of the runway increases through Accident Potential
Zone (APZ) 1 and APZ2.  Noise contours illustrate the noise exposure of current
aircraft operations. Nearly all studies on residential aircraft noise compatibility
advise against residential uses in noise zones above 75 dB Ldn.  (Figure 1. MMR
Joint Land Use Study Area on page 3.)
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The overall goal of the MMR JLUS is to develop a land-use plan in partnership
with MMR military officials for the areas adjacent to the MMR that minimizes
conflicts of existing surrounding uses on military operations, avoids future
land-use conflicts, and ensures that adequate infrastructure exists for future
development within the study area, including future use of the cantonment area.

The objectives of the MMR JLUS are to:

■  OVERALL GOAL AND OBJECTIVES
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• Address land-use conflicts raised by residential
development, including M.G.L. Chapter 40B
residential development, which can obtain
exemptions from municipal land-use regulations,
and commercial development adjacent to the base

• Address approaches to control unauthorized access
to the base, taking into account natural resources,
base security, and public safety

• Explore possible modifications to military opera-
tions to reduce conflicts with neighboring uses
without compromising military readiness or training
capabilities

• Address the height and visibility of wireless
communication and wind-energy towers and the
conflicts with Air National Guard, Army National
Guard, and Coast Guard flight operations

• Analyze the adequacy of existing water, sewer, and
transportation infrastructure

• Based on the feasibility study, evaluate the potential
impacts of the proposed Northeast Regional Center
for Homeland Security Defense Training on the
study area of the surrounding communities

• Evaluate accessibility of the MMR during public
emergencies, including potential emergency shelter
and evacuation routes

• Identify opportunities for changes in municipal,
county, and state land-use regulations, open space
protection strategies, and other approaches to
address land-use conflicts surrounding the base
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Figure 1.  MMR Joint Land Use Study Area
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Existing Residential Development

Proposed Chapter 40B Development

Potential Residential Development

5

■  EVALUATION OF POTENTIAL CONFLICTS

An analysis of existing land use, zoning, and development potential for land within
the MMR JLUS study area revealed four types of land use conflicts:

All four towns have considerable residential development within the MMR JLUS
study area.  In the town of Bourne, residential development adjacent to the northern
training lands used by the Army National Guard are a concern due to the potential
for trespass, illegal dumping, soil erosion from ATVs, and foot traffic, and public
safety issues from unexploded ordnance.  Existing residential development is located
within air safety zones and/or high noise areas in the towns of Falmouth, Mashpee,
and Sandwich.  Within the CZ, the area with the highest potential for accidents,
purchase of properties, and vacant land should be undertaken by the Air Force, with
acquisition considered for existing development within the APZ1.  Noise attenuation
measures and real estate disclosure should also be undertaken for existing
development in high noise areas.

Established in 1969, Chapter 774 of the Acts of 1969, the Massachusetts Comprehen-
sive Permit Law (also called Chapter 40B) was established to increase the supply and
improve the regional distribution of low- and moderate-income housing by allowing
a limited suspension of existing local regulations that are inconsistent with the con-
struction of such housing.  Chapter 40B proposals typically seek relief primarily from
density restrictions and setback provisions in local bylaws.

The towns of Bourne, Mashpee, and Sandwich each have one or more proposed
Chapter 40B projects within safety zones or noise contours. The likelihood of addi-
tional density associated with these developments raises concern about the incom-
patibility of these sites with air safety.  (Figure 2.  Proposed Chapter 40B Projects/
Planned Production Sites and Air Safety Zones/Noise Contours on page 7.)

Several sites are also identified by the towns for potential development of affordable
housing through the state’s affordable housing plan certification process.  Some of
these sites fall within safety zones to Otis Air National Guard Base.  As with Chapter
40B developments, the likelihood of additional density associated with these deve-
lopments raises concern about the incompatibility of these sites with air safety.

In addition to proposed residential development under Chapter 40B, there is land
that is potentially developable under existing zoning for residential use within safety
zones or noise contours in the towns of Falmouth, Mashpee, and Sandwich.  Deve-
lopment on most of these properties could be clustered to avoid the APZs or high
noise areas.  However, acquisition or purchase of development rights or easements
should be considered for any properties in the CZ or APZ1 where clustering is not
feasible.

Executive Summary



Massachusetts Military Reservation   •   Joint Land Use Study (JLUS)   •   October, 2005

Wireless Communications Facilities

■  INFRASTRUCTURE CAPACITY

Water Supply

Wastewater
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Broadcast Signal Lab, LLP, was contracted as part of the MMR JLUS process to
address the height and visibility of wireless communication and wind-energy
towers and the conflicts with Air National Guard, Army National Guard, and Coast
Guard flight operations.  The report concluded that routine flight operations
conducted by fixed-wing aircraft (airplanes) are adequately protected by the Federal
Aviation Administration (FAA) notification and determination process for
identifying potential hazards to air navigation.

Height restrictions for structures are warranted to provide an additional measure of
safety for Coast Guard Search and Rescue operations, which are likely to require
exceptional flying operations and occur in extreme conditions.  There are specific
routes following local primary roads as visual references leading to and from the
base that are utilized by Coast Guard helicopters in inclement weather.  (Figure 3.
Wireless Communication Facilities and Flight Paths on page 9.)

The report recommends that each of the four towns establish a 3,000-foot wide
Search and Rescue (“SAR”) Corridor District following these routes, with a height
limit of 100 feet above ground for any new structure, and lighting for structures
between 60 and 100 feet in height.  For routine flight operations, the report also
recommends that all structures greater than 20 feet in height seek a no-hazard
determination or exemption from FAA regulations, and that existing local bylaws be
made consistent with the height restrictions for the SAR Corridor District.

The MMR lies above the Sagamore Lens, which supplies drinking water to six towns
and the MMR.  Contamination by past military activities has resulted in a projected
water supply deficit of 5 – 15 million gallons per day (MGD) in 2020.  While the Air
Force Center for Environmental Excellence has provided 3 MGD to the Upper Cape
towns through the Upper Cape Regional Water Supply Collaborative, additional
supplies are needed.  An analysis of a proposed Northeast Center for Homeland
Security on the MMR indicates that the base’s J-well can provide adequate water
supply for this facility, if constructed.  However, in the absence of a military
presence at Otis, it can be presumed that under either commercial or residential
zoning, full development of the base would outstrip available water supplies.

The 102nd Fighter Wing operates the installation’s wastewater treatment plant
(WWTP) located in the cantonment area of the MMR.  The WWTP is comprised of
two treatment trains each with a maximum capacity of 215,000 gallons per day
(GPD).  The WWTP was issued a new permit in 2004 by the Massachusetts Depart-
ment of Environmental Protection (DEP) to 360,000 GPD to enable the WWTP to
accept a newly constructed Barnstable County Jail and House of Corrections, and
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Figure 2.  Proposed Chapter 40B Projects/Planned Production Sites and Air Safety Zones/Noise Contours
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Figure 3.  Wireless Communication Facilities and Flight Paths
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Transportation

■  RECOMMENDATIONS

General Recommendations
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additional capacity is proposed for the Homeland Security Center.  The close
proximity of the MMR’s wastewater treatment facility to neighboring residential
communities within impaired watersheds warrants an assessment of the feasibility
of expanding capacity to the MMR treatment facility further to mitigate nitrogen
loading to groundwater within the MMR JLUS study area.

Traffic operations and safety were reviewed at the locations where the base access/
egress intersects with the regional road system.  The locations are Route 28 at the
Otis Rotary, Route 151 at Sandwich Road, and Route 130 at Snake Pond Road.
While Route 151 at Sandwich Road and Route 130 at Snake Pond Road were
recently signalized and operate at Level-of-Service (LOS) C or better, the Route 28/
Otis Rotary operates at LOS F during peak summer periods and is a high crash
location.  LOS C is considered an acceptable delay and LOS F is unacceptable to
most drivers.  Based on the analyzed level of service, background traffic growth
rates, and potential study area development including traffic from the potential
Homeland Security Center, traffic operations at these locations are likely to
deteriorate.

In the absence of the ability or support for intersection widening, any uses that will
result in a net increase in traffic should offset the estimated trip generation of that
use with the purchase of vacant developable land within the study area (preferably
residential land) or eliminate an old use that generated the same amount of traffic.

Ongoing oversight to ensure implementation of the JLUS recommendations for the
cantonment area should be provided by the Massachusetts Military Reservation
Military Civilian Community Council (MCCC), while the Environmental Officer
and Environmental Management Commission established through the Upper Cape
Water Supply Reserve should be consulted about recommendations concerning the
northern training areas of the MMR (Camp Edwards).  The four Upper Cape towns
have also committed to a good faith effort to implement the recommendations of
this report.

General recommendations apply to all four Upper Cape towns and the MMR, and
town-by-town recommendations may affect one or more communities and the
MMR.

   Land Use Restrictions/Acquisition

• Local officials, Cape Cod Commission staff, and military officials should
approach state housing agencies involved with M.G.L. Chapter 40B
development regarding development restrictions in Otis Air National Guard
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safety zones and noise contours.  Encourage state officials to consider
application of restrictions to airfields statewide.

• The Air Force should consider establishing a compatible-use buffer program
for lands adjacent to the Otis Air National Guard Base, similar to the Army’s
program established in 2002 under 10 U.S.C.£2684a.  Under applicable
programs, priorities for acquisition should be vacant lands within airfield
safety zones and within areas of high airfield noise identified in the Otis Air
Installation Compatible Use Zone study.  Some land areas that correspond
with these priorities include remaining developable land within the
boundaries of the Mashpee National Wildlife Refuge that immediately abut
base boundaries.

• State agencies, the four Upper Cape towns, and military officials should
explore all available options for acquisition of properties that could have
significant encroachment potential through fee-simple purchase, purchase of
development rights, or restrictive use easements.

• As recommended by Air Force policy (Air Force Instruction 32-7063 Air
Installation Compatible Use Zone Program), the Air Force should acquire or
seek restrictive use easements for vacant land or properties within the CZ in
the towns of Mashpee and Sandwich, and consider acquisition for land or
properties within the APZ1 or noise contours greater than 70-75 dB Ldn.

 Water Supply and Wastewater Infrastructure

• Explore available options to develop additional water supply capacity to
supplement the Upper Cape Regional Water Supply Cooperative, including
acquisition of undeveloped properties with water supply potential.

• Taking into account future growth needs of the Air National Guard at Otis, the
102nd Fighter Wing and interested Upper Cape municipalities should explore the
feasibility of expanding capacity at the MMR’s wastewater treatment facility to
improve water quality within the MMR JLUS study area, including
establishment of a quasi-public state entity.

• To protect existing water quality for MMR users and the Upper Cape towns,
environmental review of the Camp Edwards Site Consolidation Plan (which
includes the Northeast Regional Center for Homeland Security) should address
the following: update the Zone II areas for the Upper Cape Regional Water
Supply Cooperative and consider alternatives to development in Zone II areas;
contain a detailed description of threats to drinking water from proposed uses;
describe emergency response, spill-prevention, and mitigation strategies to
protect water quality; and incorporate low-impact development strategies.

• Future uses of the MMR should be connected to the MMR’s wastewater
treatment facility.

Executive Summary
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        Transportation Infrastructure

• Base activities should be scheduled to avoid travel through the access/egress
points during peak periods of adjacent street traffic.

• Any new uses within the MMR or the JLUS study area that will result in a net
increase in traffic should be offset by either purchase of vacant developable land
within the study area (preferably residential land), or elimination of an existing
use generating the same amount of traffic.

Personal Wireless Communications Facilities

• The towns of Mashpee, Sandwich, Falmouth, and Bourne should consider acting
to protect navigable air space by requiring FAA Determinations of No-Hazard or
evidence of exemption from the determination process for all new structures
greater than 20 feet in height throughout their communities.  To assist in this
determination, an information worksheet should be developed for distribution
by the building inspector’s offices.  Sample worksheets developed for Falmouth
Airpark and Otis Air National Guard Base are included in Appendix 7.

• To provide a higher degree of safety and path predictability to U.S. Coast Guard
and Army National Guard helicopter pilots to deviate from normal operational
altitudes in emergencies during hostile weather, the towns of Mashpee,
Sandwich, Falmouth, and Bourne should establish a 3,000-foot wide Search and
Rescue (“SAR”) Corridor District for the following roadways:

— Route 130 north of Runway 05
— Sandwich Road, John Parker Road, and Shorewood Drive
     south of Runway 23
— Route 28 south of the Otis Rotary

Within these corridors, there should be an absolute height limit for all structures,
including wireless communications facilities and wind turbines of 100 feet above
ground, even if FAA says a greater height is not hazardous.  Structures in this
district that exceed 60 feet in height should be required to be marked with a
traditional red obstruction light, unless waived for good reason by the permit
granting authority.

• Height limits established through local bylaws for all uses, including wireless,
amateur, or other radio services, should be reviewed to ensure consistency with
the new height regulations established for the SAR Corridor District.

             Communication

• The four towns should provide an opportunity for military officials to
comment on proposed zoning changes within the Accident Potential Zones
or noise contours for Otis Air National Guard Base.

Executive Summary
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• The four towns and the Cape Cod Commission should provide a mechanism
for military officials to comment on proposed development projects within
the JLUS study area, even when the military is not a direct abutter to the
project.

• Mashpee town officials should encourage ongoing communication between
military officials and Mashpee National Wildlife Refuge partners to ensure
that any fencing associated with runway lighting maintains emergency access
to MNWR lands.

• Each community and the military should develop and maintain a JLUS link
on its public web site that provides residents, developers, and businesses
with information about military operations and an opportunity to comment
about JLUS implementation efforts and any additional local measures to
promote land-use compatibility around the MMR.

                  Base Access

• The four Upper Cape towns should encourage implementation of the Army
National Guard Base Consolidation Plan, which will reduce the impact of
military training on surrounding land use, particularly the proposal to relocate
the Sandwich gate farther into the base to better buffer adjacent residential
properties and improve base security. Preparation of a similar plan for Otis Air
National Guard Base should be considered by the Air National Guard.

• Military officials should continue to work with the Environmental Officer
established through the Upper Cape Water Supply Reserve, local police depart-
ments, and the Massachusetts Environmental Police to address trespassing and
illegal dumping activities to the MMR.

            Air Safety and Noise

• Noise contours should be incorporated into the zoning bylaws for all four
towns or an overlay district should be considered to restrict development in
noise-sensitive areas (please refer to Appendix 5 for suggested bylaw
language).

• Local officials for the four Upper Cape towns should adopt and enact local
policies to promote disclosure of safety and noise hazards, including the
recording of disclosure documents prior to land transactions and
development or sale of property (refer to Appendix 3, Hampton Roads
Realtors Association® Purchase Agreement Addendum and Florida
Department of Transportation Noise Disclosure Statement).

• The four Upper Cape communities should develop sound-attenuation
standards for new construction and retrofitting of existing buildings for those
uses above the 65 dB Ldn noise contours based on U.S. Department of
Housing and Urban Development (HUD) standards.  For additional
information, please refer to: http://www.hud.gov/offices/cpd/
energyenviron/environment/compliance/qa/noise.cfm
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Town-by-Town Recommendations
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• The four Upper Cape communities should pursue uniform building code
modifications to mitigate noise for new structures built in high-noise areas
(see Appendix 6 for general noise-reduction construction standards).

• Land-use and build-out data provided in this MMR JLUS should be revised
to reflect new Accident Potential Zones/noise contours when available.

Towns of Mashpee and Falmouth

• Existing Accident Prevention Zone bylaws in the towns of Mashpee and
Falmouth should incorporate Accident Potential Zones from the new AICUZ
study when available.

 Towns of Mashpee and Sandwich

• The towns of Mashpee and Sandwich should explore the feasibility of
crafting a local bylaw mandating cluster for developable residential land
within the safety zones or noise contours to avoid these areas.

• The towns of Mashpee and Sandwich should reconsider planned-production
affordable housing sites within the APZ1 and APZ2 or noise contours, unless
density is restricted to one or two units/acre or development is clustered to
avoid these areas.

                Town of Bourne

•  The town of Bourne’s general bylaw should be amended to eliminate the
Airport Approach Protection bylaw for Otis Air Force Base as the APZs for
Bourne fall entirely within the boundaries of the MMR.

              Town of Mashpee

• The town of Mashpee should restrict use of vacant municipal property within
the CZ to avoid residential uses, schools, hospitals/nursing homes, places of
assembly, or commercial uses.

• The town of Mashpee’s Accident Prevention Zone bylaw should be amended
to exclude the NStar easement from the wireless overlay district, where
wireless communications facilities up to 200 feet in height are allowed.

           Town of Sandwich

• The town of Sandwich should eliminate the Airport Approach Protection
bylaw in the town’s general bylaws and include an Accident Prevention Zone
district into the town’s zoning bylaws.  At a minimum, this bylaw should be
based on the town of Falmouth’s or Mashpee’s APZ bylaw, which restricts
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schools, hospitals, multi-family or public housing, or places of assembly with
a height limit of 35 feet.

• The town of Sandwich should consider a zoning amendment to discourage
conversion of recreational properties to residential use within the APZ2 or to
prevent intensification of recreational uses, and should explore the feasibility
of acquiring fee ownership or development rights on these properties to
avoid incompatible uses.

• To reduce conflicts with residential uses on Snake Pond Road, access at the
Sandwich gate to the MMR should be restricted to regular employees of the
base only and access to visitors and commercial traffic should be prohibited.
Working with the MMR Environmental Management Commission to ensure
protection of the MMR Upper Cape Water Supply Reserve, military officials
and the town of Sandwich should also explore the feasibility and costs to the
town, state, and the military associated with relocating the Sandwich gate to
a less residential location along existing paved roadways, including the
potential for upgrading the intersection and signal at the Sandwich Industrial
Park (Jan Sebastian Drive) and Route 130 from a three-way to a four-way
intersection.

• The town of Sandwich should review the Wireless Telecommunications
Overlay District Plan document to eliminate any lots that are located within
the proposed SAR Corridor Overlay District.
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