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Eastham Open Space and Recreation Plan

Section I: Plan Summary

Eastham’s Open Space and Recreation Plan provides goals that not only strive to
protect half of the town’s remaining undeveloped land, but are hinged upon the
protection of groundwater, surface water, and coastal resources. Being bounded on the
east and west side by water while also having many interior kettle ponds, marshes,
wetlands, and coastal embayments, the town of Eastham’s main strategy for this plan is
to provide open space for the use and enjoyment of its citizens and to simultaneously
provide a healthy habitat for plants and animals. This will require more than money, but
a comprehensive coordinated plan geared towards and focused upon existing
resources and future, long-term needs for conservation.

The Open Space and Recreation Plan is currently being implemented to balance and
focus the Town’s acquisition and protection programs. This plan recommends the
development of three other plans: a Groundwater Protection Plan, a Wastewater
Management Plan, and a plan for growth management. These plans are presently
underway and will begin to address the need for resource protection, especially with
regard to water. The three major sections of the Open Space Plan include groundwater
protection, wastewater management, and growth management. Groundwater,
especially, is critical in a community with a single source aquifer, no Town water supply,
and on-site wastewater disposal. Due to the imminent threat that on-site wastewater
disposal poses to water resources, the plan also focuses on the relationship between
the quality of the groundwater in regards to inland and coastal water resources.

The community of Eastham has consistently rated the natural beauty and outdoor
recreation opportunities of the town as two of its most valuable assets, and therefore
recorded an inventory of the natural resources within Eastham that make it such a
unique environment. The citizens have demonstrated their commitment by sending a
mandate to their elected officials and Town staff to make acquisition of open space a
top priority. The Town has taken its stewardship role very seriously, even before the
establishment of the Cape Cod Land Bank, Eastham was purchasing open space to
prevent development and provide recreational opportunities. The Town continues to
provide the resources and staffing essential to maintain and improve its land holdings,

and this Open Space Plan recommends the criteria necessary for evaluating future land
purchases.

Along with voting for the acquisition of open space parcels, Eastham citizens have
dedicated thousands of hours conducting volunteer efforts like planting trees, cleaning
beaches, and testing water quality in ponds and wells. While much of the planning and
oversight of open space is handled by various regulatory boards, the volunteer
committees make significant contributions in support of the goals laid out in this plan.



This plan outlines ten goals relating to water resources conservation, plant and animal
habitat protection, and land acquisition. Each goal is supported by a series of objectives
ranging from recommended changes of existing by-laws and regulations of resources to
improvements of the public's assess to ponds and shoreline. Accompanying the
objectives is an inventory of Town-owned beaches and a Conservation and Recreation
Inventory of all Town-owned open space and recreation facilities, which also records the
accessibility status of each property. In addition, the plan contains a five-year
implementation program, which is a series of concrete recommendations serving as a
road map for the future to be used by the Board of Selectmen Open Space Committee,
Conservation Commission and Town staff. The program provides guidance to agencies
such as the Cape Cod Commission, Department of Environmental Management, and

Department of Environmental Protection in order to provide technical assistance to the
Town.

The publication of this plan demonstrates the long-term commitment of the Town to
provide and protect open space for its plants, wildlife, citizens, visitors, and future
generations. The availability of undeveloped land takes on an essential function to
counterbalance the man-made environment with the natural environment. Existing
within the exceptional and fragile ecosystem of Cape Cod, the Town assumes a critical
responsibility for natural resources that impact the daily lives of its citizens and
neighbors. Launching this plan will start process of ensuring that those natural
resources are protected and used in the most sustainable way possible through a
comprehensive and coordinated effort. The citizens of Eastham recognize how fortunate
they are to reside in such a unique place, and they are counting on the Town, other
government agencies, and their fellow Townspeople to assume a leadership and
stewardship role to preserve and enhance this environment. Without such an effort,

Eastham will diminish its delicate ecosystems and lose the exceptional resources
contained in them.



Section II: Introduction
A. Statement of Purpose

By studying a US Geological Survey map of Eastham, it is visibly apparent that the town
is @ narrow strip of land between the Cape Cod Bay and the Atlantic Ocean, infused
with kettle ponds and infiltrated by coastal embayments, marshes, and wetlands. The
interaction between land and water is an intricate and vital, which is why it is not
surprising that an Open Space and Recreation Plan for Eastham would be closely tied
to preserving and protecting its groundwater, surface water, coastal water and other
natural resources. These resources are important not only as areas where active and
passive recreation is most likely to coincide, but also as the very lifeblood of the
community.

B. Planning Process and Public Participation

In 1971, work commenced on the first Open Space and Recreation Plan in conjunction
with Eastham’s purchase of the Wiley Park property, which contains 44 acres of upland
forest along the western shore of Great Pond and could contain walking trails, fresh
water swimming and animal habitat. Long before the establishment of a Land Bank,
Eastham residents saw value in Town-owned open space, and with this purchase came
the beginning of the establishment of a greenbelt that grew with the subsequent
purchases of the Nickerson and Horton properties.

As residential development accelerated during the 1980's, Townspeople were
concerned about the diminishing open space and the degradation of natural habitat for
native wildlife. The Town became galvanized around the issues of overdevelopment
and the resulting damage to the natural environment, and was a pressing need for a
more comprehensive open space plan. One was developed over a period of ten months
in 1984, in collaboration by a broad-based community committee of representatives
from Conservation Commission, Board of Selectmen, Planning Board, Recreation
Commission, Natural Resources Department, Council on Aging, Historical Society,
Eastham Elementary School, Eastham Non-Resident Taxpayers Association, Chamber
of Commerce, the National Park Service, and several unaffiliated citizens. The plan
attempted to take back control of Eastham’s future.

A grant of $900.00 from the Cape Cod Conservancy District was used for costs related
to the compilation and printing of the plan. Two mailings of questionnaires elicited
citizens' comments. The first was sent to 300 residents: the second was a mailing to
100 non-resident taxpayers. The number of respondents showed that Eastham citizens
welcome the chance to have input into the planning process and agree a
comprehensive plan to manage remaining open space was essential. As these ideas
were developed into goals and objectives, public informational meetings were held to



update citizens with the committee's progress.

It was evident that a consistently growing population, using homes for longer periods of
time each year, would put private wells in jeopardy. Thus, it became important to
acquire as much land as possible, as soon as possible. Every vacant and potentially
subdividable piece of land was painstakingly identified and mapped. The next step in
the process was to inform and educate the voters to realize that buying land for open
space would protect the water supply. The effort was a complete success; the Town
voted on May 19, 1987, by a vote of 367 to 19, to purchase the Lamont Smith parcel,
which is now a nature preserve with trails, a pond, and habitat for all wildlife.

The original 1985 Open Space and Recreation Plan consisted of a five-year action plan,
and many of the goals envisioned in 1985 came to fruition: (1) purchase of the Lamont
Smith property (mentioned above); (2) purchase of the Horton property, bordering on
two ponds, for open space and passive recreation: (3) passage of the legislation
establishing the Cape Cod Commission as the land use regulatory agency for
Barnstable County; and (4) the position of a shared Town Planner, which was approved
in cooperation with the Town of Wellfleet, was enacted.

Early in 1995, an update of the Eastham Open Space Plan was begun. A new
questionnaire was distributed by the Local Comprehensive Planning Committee in
conjunction with the development of a master plan. The results of that survey showed
the population remained as committed to controlling growth and protecting open space.
In eleven years from 1984 to 1995, more than 528 houses had been constructed in
Eastham, and the impact on the natural environment and groundwater quality were
evident and alarming.

An immediate concern was to prevent an approved subdivision of over 70 half-acre lots
from being developed. A local sand and gravel company had used this 63-acre parcel
as a “borrow” pit. The plan, which subdivided the parcel into half-acre lots, was
submitted to and approved by, the Eastham Planning Board. This occurred just prior to
the revision of the Zoning By-laws, which increased the minimum lot size to one acre.

In May of 1995, development seemed imminent. The land, adjacent to the Mass
Audubon Society in northwest Eastham, was for sale. An all out effort was launched to
save the parcel, including a voter education program utilizing updated figures from the
draft Open Space and Recreation Plan. The Village Improvement Society 1995, a
private group modeled on previous VIS committees, raised money to pay for two
property appraisals. The statistics and maps were updated to demonstrate the negative
impacts such a large development would have on the quality of life in Eastham. The VIS
‘95 distributed flyers and fact sheets at post offices and businesses, held a public
information meeting and two separate "walkabouts" at the property. All of these events
were well attended.



The effort to protect the property paid off when on February 14, 1996, a vote to exclude
the purchase price of $1.2 million from the provisions of Proposition 2% passed by a
vote of 746-439. The following day, Eastham citizens voted to buy the property at a
Special Town Meeting by a vote of 212 to 73. Once again, Eastham declared its
commitment to growth management through acquisition, and to preserving open space
and habitats.

All of Cape Cod expressed a similar commitment in 1998 with the passage of the Land
Bank. A three percent "surcharge" on local property taxes was evidence that Cape
Codders were willing to put their money where their commitment was. Eastham, along
with other towns, was faced with the need to develop procedures and protocols for
evaluating property and making the best use of the new funds. As part of that process, it
was time to complete the update of the Open Space and Recreation Plan.

A number of valuable resources had also come into being during the 1990's. Eastham
adopted its Local Comprehensive Plan and the Plan was certified by the Cape Cod
Commission in 1996. That same year, the Commission released the Outer Cape
Capacity Study, an in depth look at the four Outer Cape towns that included sections on
land use, water resources and natural resources. In 1998, Eastham hired a full-time
Town Planner who worked with the Open Space Committee on the revision of the plan.
Also in 1998, the Cape Cod Commission released a report on Water Resources of
Outer Cape Cod, which contained data on water quality and water quantity along with
recommendations for protecting this vital resource.

A Community Vision Workshop was held in April of 2000, a joint effort of the Long
Range Planning Advisory Board, Planning Department and Cape Cod Commission. At
about the same time, the Eastham 2025 Committee distributed a Town-wide survey to
over 4,000 resident and nonresident taxpayers. The Workshop and the survey
confirmed that its natural resources are one of the Town's greatest assets and that
preserving open space and wildlife habitat remain top priorities. In addition, providing
new recreational opportunities and maintaining existing facilities for young and old alike
is important to the citizens. Support for building facilities such as a community center is

strong, with Townspeople recognizing the benefit of consolidating services under one
roof.

Since the last update of this Plan, more progress on many of our goals has been
accomplished. For Open Space, the purchase of the Aschettino property added 19
acres to existing conservation lands in the southern end of Town. The Meservey
property provided an important link to our trails through our Kettle Pond systems, and
the Walters property provides a resting spot along the bike trail and eliminated eight
possible homes. Finally, three more important properties were approved for acquisition
by vote of the Annual Town Meeting in May 2004.

Progress has been made monitoring our water supplies and our ponds, with volunteer



help. Americorps Cape Cod and Natural Resources personnel have developed a
number of new trails and cleared many overgrown existing trails. Volunteers are helping
to reforest Wiley Park. A revitalized bike committee has made improvements to our bike
trails and has plans for more upgrades. Recreation opportunities have increased
significantly. New by-laws and policies have helped to limit the "mansionization” of
houses, and a framework for growth management has been developed.

The Committee wishes to acknowledge the help and support it received from Town
Administrator Sheila Vanderhoef, Natural Resources Officer Henry Lind and his staff
including Kay Stewart-Greeley and Keith Johnson, Town Planner Terry Whalen, the
staff of the Assessor’s office, Jane Crowley of the Eastham Board of Health, Recreation
Director Mark Powers, the Conservation Commission, the Bikeways Committee, Steve
Douglas and the staff of the Highway Department, Eastham Pond Monitor Sandy
Payne, the Eastham Historical Society, Mark Robinson of the Compact of Cape Cod
Conservation Trusts, and Jim Bradley and Lee Chase of the Cape Cod National
Seashore. Additional source materials used in thedpreparation of this plan include the
Town of Eastham Local Comprehensive Plan, 2" Edition, October, 2002: Town of
Eastham Annual Reports for 2002 and 2003; the Outer Cape Capacity Study; the
Eastham Vision Workshop and Survey of 2000; the Regional Policy Plan of the Cape
Cod Commission together with other related documents and maps; and the Cape Cod
National Seashore’s Archeological Report of 2004.

Respectfully submitted,
Members of the Eastham Open Space Committee:

Glenn Collins
Laura Freeman
Sue Haley

Sue Horton
Dave Reed
Frank Dobek
Bob Cook



Section lll: Community Setting
A. Regional Context

The Town of Eastham is a coastal resort community straddling the "outer arm" of Cape
Cod. Referred to by the Chamber of Commerce as the “gateway to the Cape Cod
National Seashore”, Eastham is bounded on the north by the Town of Wellfleet, on the
south by the Town of Orleans, on the west by Cape Cod Bay and on the east by the
Atlantic Ocean. It is approximately four miles wide from east to west and seven miles
long from north to south with a total area of 27.26 square miles, an upland area of 13.99
square miles and 37.4 miles of tidal shoreline. The Cape Cod National Seashore
occupies most of the eastern portion of the Town, with approximately one-third of the
land area within the Seashore boundaries.

As one of the 15 towns in Barnstable County, Eastham lies at the beginning of what is
commonly known as the Outer Cape, an area that runs up to Provincetown and that
tends to be more rural, quieter, less crowded, less commercial and most like the old
Cape Cod. This area is also more seasonal than the Mid and Upper Cape, with an
economy based on the summer tourists and 50% of the households vacant during the
winter. Like most of the communities that make up the Outer Cape, Eastham is
concerned with encouraging economic development that will provide year-round
employment, and at the same time not denigrate the fragile ecosystem, housing for
year-round residents in a real estate market that sees a 30% annual increase in home

prices and the ever increasing traffic on Route 6, the only way in and out of the area for
motor vehicles.

Route 6, the main artery on the Cape, literally cuts through the heart of Eastham,
dividing the Town into two parts. On a typical summer day, 30,000 vehicles pass
through the Town. This not only inconveniences the residents, but many are afraid to
travel on the road, having either experienced or witnessed the numerous accidents that
occur each year. The Police Department has made major strides toward reducing the
accident rate in recent years. Most commercial development is located along the
roadway, and many citizens believe the Town should “take back” its main street by
reducing the volume of traffic, reducing the speed of traffic, implementing traffic calming
techniques and making the road safer and more useful for “locals.”

Eastham shares its sole-source aquifer (the only source of drinking water) with the
southern section of Wellfleet. Both towns draw from the Nauset lens, one of six lenses
(watersheds) on the Cape. This lens also supplies seven great ponds in Eastham and
South Wellfleet. Eastham is a partner, with Orleans and Brewster, in the Tri-Town
Septage Treatment Facility in Orleans and has reciprocal agreements with police and
fire departments in neighboring towns. Eastham is also the home of Nauset Regional
High School, which it operates in partnership with Brewster, Orleans, and Wellfleet.



As one of the smaller towns on the Cape, Eastham benefits from its association with the
Cape Cod Commission, a regional planning agency that provides planning and
technical assistance to the Town. The Commission was instrumental in the
development of a Regional Policy Plan, Outer Cape Capacity Study and Eastham'’s
Local Comprehensive Plan, all adopted in 1996, and has provided the Town with GIS
base maps and specialized planning maps. The Commission provides a valuable
regional context for planning and land use issues by involving all 15 towns in decision-
making and by providing technology and technical support that the individual towns
could not afford.

B. History of Eastham

Prior to the arrival of the Europeans, the "Kingdom of Nauset" covered the Outer Cape
and the Islands with the major villages, inhabited by the Nausets, a band of the
Wampanoags, along the shores of the present Town Cove and Nauset Marsh. Seven
families (about 49 individuals) arrived from the Plymouth Colony in 1644. The directors
of the colony, dissatisfied with the poor quality of lands granted them in Plymouth, sent
the delegation to scout Eastham for a new site for the center of government. The
decision was not to move, but the seven families stayed and established a new town. In
1646, the General Court gave permission for the community of settlers to organize as
the "township" of Nauset. The Town of Eastham was established in 1651 by an order of
the General Court. Included within the town boundaries at that time were Orleans,
Chatham, Wellfleet, and parts of Brewster and Harwich. With the separation of Orleans
in 1797, the present boundaries of Eastham were established.

As one of the oldest towns on Cape Cod and in the Commonwealth, virtually all of
Eastham is eligible for listing as a historically significant landscape. The history of the
Town is closely tied to the history of its land use. Unlike other towns on the Cape with
distinctive 19" century village development patterns, Eastham developed as farms with
little evidence remaining of an historic village center. Historically designated structures
and sites are scattered throughout the Town, because its past is rooted in agriculture.
When the first settlers arrived, the area was covered with dense forests, of which little
remains today because the trees were cut for building, farming, sheep grazing and fuel,
or within the last century, much of the land was clear cut for residential development.
When Henry David Thoreau walked through Eastham in the mid-1800s, there was not a
tree to be seen from horizon to horizon. He named the area the “howling plains of
Nauset.” This barren scene lasted until the 1950s.

Long after most Cape towns had abandoned farming, the well-drained sandy soil of the
Eastham Plains supported a thriving truck garden industry. Well into this century,
Eastham was famous for its strawberries, asparagus and turnips. Even today, one
occasionally comes upon “wild” asparagus still growing in abandoned fields. Because
much of Eastham remained in agriculture until recently, the process of forest succession
got off to a later start here. The upland forests of Cape Cod display a checkerboard



pattern of plant types, which have emerged from a previously barren and impoverished
landscape, due to past European land use practices. Native Americans cultivated the
land by clearing small plots for mixed crops and by burning. The soil remained enriched.
Pilgrim settlers and those that followed were not aware of the impact they would have
on the land until it was too late.

The most recent changes to the landscape have come from the stampede of residential
development in the 1980s and 1990s. While new subdivisions are rare, the
development has continued as infill on already divided parcels and on parcels
previously considered undesirable because of their difficult topography or proximity to
Route 6. The result is that the Town has begun to lose its rural characteristics and has
become increasingly suburban. New homes usually include large ceremonial lawns and
non-indigenous plants and landscaping that require large amounts of water to survive.
In addition to these large “trophy” houses, a number of seasonal cottages and
bungalows are being enlarged and improved as owners convert to year-round use.
Much of this “mansionization” is occurring on quarter and half-acre lots that are
grandfathered under current zoning.

C. Population Characteristics

Eastham's largest population prior to World War 1l was 966 persons in 1830. From that
time it declined steadily until there were only 430 citizens in the Town in 1920. The net
rate of decrease was close to 3% per year; with a large proportion of those who left
being youths seeking employment opportunities elsewhere. After the First World War,
population increased slightly and by the end of World War il was about 600.

In the post-war period, three factors had a dramatic impact on Cape Cod and Eastham.
Rapid expansion of the nation's road system and automobile ownership put Cape Cod
within one day's drive for more than 80 million people in the Boston metropolitan area
and up and down the coast. In 1961 the National Seashore was established and quickly
attracted many visitors, now averaging over five million per year. Many retirees were
attracted to the Cape, and the year-round, retired population contribution to the Cape's
and Eastham's economy now exceeds that of tourism. At the 2000 census, Eastham’s

population stood at 5,453 and the seasonal population was conservatively estimated at
22,000.

The summer population consists of four groups: the year-round residents, the second
home owners who reside only during the summer, the tourists and visitors in non-
dwelling accommodations (motels, campgrounds, and cottages) and the day trippers,
visitors that come, but do not stay overnight. The 1980 summer population was
estimated at 18,292, raising the off-season density of 244 to 1,284 persons per square
mile. The 2000 summer population was estimated at 22,000, raising the off-season
density of 383 to 1,983. Of the 1980 summer population of 18,292, 70%, or 12,845
persons, were second homeowners. Of the summer population of 2000, 50%, or 11,000



persons are second homeowners.

Eastham has experienced tremendous residential growth in the past twenty years with
2,085 permits issued for new homes, an average of 104 new houses each year. As
stated before, in 1980, Eastham had an off-season density of 244 persons per square
mile. That number increased to 319 persons per square mile in 1990 and to 383
persons per square mile in 2000. In 1969, 48.2% of the Town was undeveloped,
decreasing to 16.5% in 1991 and to 7.4% in 2002 according to information furnished by
the Town Assessor. Between 1980 and 1990, the Town’s population grew from 3.472 to
4,462, a 28.5% increase, and to 5,453 in 2000, an 18.2% increase. Historic changes in
Eastham’s population are listed in the Table 1 below.

Table 1
Population Change

Year Population Change % Change
1900 502

1910 518 + 16 +3.2%
1920 430 - 88 -16.9%
1930 543 + 113 +26.3%
1940 582 + 39 +7.2%
1950 860 + 278 +47.8%
1960 1.200 + 340 +39.5%
1970 2.043 + 843 +70.3%
1980 3.472 + 429 +20.9%
1985 4.043 + 571 +16.4%
1990 4.462 +419 +10.3%
2000 5.453 +991 +18.2%

Source: U.S. Census Bureau, compiled by the Cape Cod Commission

Buildout is forecast for some time between 2006 and 2015. “Buildout” is defined as the
maximum permissible construction of houses and businesses under current regulations.
A buildout analysis looks specifically at zoning, not at market conditions; thus, it is a
measure of development potential, and not demand. At 100% buildout, demand for
water would triple, the school population would triple, the number of residential units
would triple and traffic would more than triple. The additional nitrate loading from the
septage disposal systems and the additional loss of green space are certain to impact
the Town’s natural resources and wildlife habitat.

10



Data compiled by the Department of Housing and Community Development provides a
closer look at the year-round population and shows an almost equal division between
those younger and older than 45, and an almost equal number of males and females.
The birth rate is below the state average and the death rate is slightly higher. In general,
the population tends to be older, with the many retirees changing from seasonal to year-
round residency. Less than 2% of the population is non-Caucasian. Traditional married
couple households comprise 58% of the total, with 29.6% being non-family households.

The median household income is $31,339, roughly 84.8% of the state average. Per
capita income is $16,004 or 92.9% of the state average. A total of 8.6% of the residents
fall below the poverty line, compared with 8.9% statewide. The year-round
unemployment rate is only slightly higher than the sate average. This is noteworthy
when compared to other Outer Cape towns that have winter rates of nearly 50%
unemployed. The largest sector of the workforce is employed in wholesale and retail
businesses, followed by the construction trade and then retail services such as finance,
insurance and real estate. Businesses tend to be smaller, with the largest employers
being the Sheraton Four Points Hotel and the Town of Eastham.

Table 2
Age Composition

Age Groups 1970 1980 1990 2000 % Change: 1980-2000
0-4 vears 128 178 255 208 16.9%

5-19 vears 499 683 733 846 23.9%

20-59 years 839 1.686 2,074 2.658 57.7%

60-74 years 444 689 1,046 1,112 61.4%

75+ years 133 236 354 629 167.2%

Source: U.S. Census of population, 1970, 1980, 1990, 2000
U.S. Census Bureau, compiled by Cape Cod Commission

D. Growth and Development Patterns
Land Use Patterns and Trends

Historic development patterns and trends were closely tied to farming and agriculture.
The "First Comers" from Plymouth were attracted to Eastham by the rich topsoil and
heavily wooded, level terrain. They removed the trees and put the fields into wheat, corn
and other crops, which flourished, in the one- to two-foot layer of humus that had been
accumulating since the last glacier receded 10,000 years before. With the tree cover
and other indigenous vegetation removed, rain and high winds swept across the plains
depleting the rich soil by the 1770's. When he made his walking trip across the Cape in
1850, Thoreau described the land as "white and yellow, like a mixture of salt and Indian
meal, a substance which gives soil a poor name."

11




The impact on the Town’s economy was devastating. The recovery of salt from ocean
water in wooden salt works provided a revenue source for a few years, but that market
faded when salt mines were opened in upstate New York in the early 1800's. After
Orleans separated in 1797, Eastham was left with no natural harbors on either coast.
Men went to sea from other ports; the remainder of the population was reduced to
subsistence farming and/or shellfishing. The introduction of cranberry bogs in the late
1800's and later the cultivation of turnips and asparagus helped, but life in Eastham
from 1800 until after the First World War was one of marginal economic existence.
Settlement patterns tended to be individual houses situated far apart on farms rather
than the tight village development pattern in other Outer Cape towns, usually centered
around a deep-water harbor. Even today, the Town has no clearly defined center. It
consists of at least three different centers: around the historic Windmill green and Town
Hall, the Historic District across from the Salt Pond Visitors Center and the commercial
center at Brackett Road and Route 6.

Today, Eastham is dominated by four major land use sectors: residential use along the
Cape Cod Bay and either side of Route 6: Route 6 which bisects the Town with
commercial development and limited industrial uses: and the Cape Cod National
Seashore. The most dramatic change in land use over the last twenty-five years is in
the amount of developed land versus undeveloped land. The amount of land devoted to
residential development has increased nine-fold, from 340 acres or 3.7 percent of the
Town in the late 1960s to over 3,000 acres or 33 percent of the Town today.
Understandably the amount of undeveloped land has decreased at a comparable rate
from 4,400 acres or 48.2 percent of the Town in the late 1960s to around 1,200 acres or
7.4 percent of the Town today.

This intensity of development and the related pressure placed on the Town have been
dramatic. In addition, neighboring towns have also experienced similar development,
which has affected daily life in Eastham. Added tourism, especially related to the Cape
Cod National Seashore, an increase in commercial development in Orleans, and more
activities scheduled during the fall and spring shoulder seasons have also contributed to
an increase in both through and local traffic, especially along the Route 6 corridor.

Residential structures in Town are fairly uniform in architectural scale and style. Most
single-family homes were built during the last forty years and can generally be
described as either single-story ranches or two-story Capes. Residential areas in Town
are no longer only concentrated along the coastline and near commercial centers but
have spread inland. The homes were all built without town water or sewer services, with

the newer ones built on lots of one acre or more and the older ones on quarter and half
acres.

Non-residential uses are predominantly commercial and situated along Route 6. They
are principally restaurants, inns or motels, professional offices, public facilities,
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nurseries, gas service stations and storage facilities. These uses comprise only one
hundred and thirty-five (135) acres, primarily located along Route 6 with corresponding
level of service and safety impacts. Many of the commercial developments are designed
in the roadside "strip" single story building style with no consistent appearance. Some
have purposely retained a residential scale and style appropriate to the Town. There is
an industrial district located off Brackett Road and a small district for marina-related
uses to accommodate residential boating and fishing needs located in the southern-
most point in Eastham along the Bay near Rock Harbor.

The Cape Cod National Seashore, authorized by Congress in 1961, comprises one-
third of Eastham (4,800 acres), including most of its six and one-half mile Atlantic
shoreline, from Orleans to Wellfleet. Town Cove and the outer Nauset Beach are not
part of the Seashore. More than one hundred privately owned residential dwellings

exist within the Seashore, most of which were constructed prior to the Seashore's
creation.

Eastham is fortunate to have its natural setting between Cape Cod Bay and the Atlantic
Ocean and a third of its total land area preserved as open space within the Cape Cod
National Seashore. In addition, the Town, along with private citizens, has set aside
many parcels of land that include municipal, conservation, recreation and historical
sites. These include saltwater and freshwater beaches, landings and ponds, trails,
marshes, meadows and playing fields.

Transportation

Eastham is primarily a residential community with 33% of the current developed land
devoted to residential uses. The largest landowner in the Town is the Federal
Government with the Cape Cod National Seashore. In addition, nearly 50% of the
homes are used seasonally. Eastham's existing transportation system consists of roads,
limited bus service and bicycle/pedestrian travel. Eastham residents, like those in most
other Cape communities, rely primarily on the automobile for transportation. The Cape
Cod Rail Trail, a regional bicycle path traverses the length of Eastham. A sidewalk runs
along the west side of Route 6 in Eastham. Because the walkway is immediately
adjacent to the curb, and because the traffic on the road travels at high speed, the

sidewalk is rarely used. In addition, there are recreational bicycle paths and walking
trails within the Cape Cod National Seashore.

Eastham'’s existing transportation system consists mainly of roads, as opposed to other
means of transportation. Today, approximately 95% of all trips in Eastham are via the
private automobile. Bus ridership, walking and bicycling together total only 5% of trips.
In part, this reflects the fact that existing year-round public transportation services are
limited. Similarly, the appeal of bicycle transportation is constrained by the absence of
east-west bike paths outside the National Seashore, and the lack of bicycle racks and
secure storage bins at commercial centers in both Eastham and Orleans. However, a
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long-awaited bicycle overpass has been constructed at the Eastham/Orleans Rotary,
which allows cyclists a safe, direct route from downtown Orleans into Eastham.

The value of Eastham's 45 miles of Town roads is estimated at $15 million plus an
annual expenditure on maintenance and repair to preserve that investment. In addition,
the State owned portion of the transportation system (Route 6) is worth several millions
of dollars more. Currently, there is adequate capacity throughout the system to meet all
but the summer travel demands. Peak travel demand on Route 6 during the summer
results in severe congestion in South Eastham leading to the Rotary, near the
signalized intersections in Town, and merge at the Wellfleet line. Although the capacity
constraints occur primarily during the summer, safety problems occur on a year-round
basis. Based on the latest available accident records, Route 6 in Eastham has a higher
accident rate than any other section of Route 6 on Cape Cod. It appears that conflicts
between through traffic and local turning traffic along the four-lane highway are largely
responsible.

The former New York, New Haven & Hartford Railroad was sold to the Commonwealth
who subsequently cleared the track to pave a bicycle and pedestrian trail known as the
Cape Cod Rail Trail. This former railroad bed runs the length of Eastham, approximately
six (6) miles, crossing under Route 6 near Old Orchard Road. The Commonwealth
maintains this facility. Although there are no large-scale public parking facilities in
Eastham along this path, there are small unpaved areas adjacent to the trail, which
accommodate fewer than six cars. In addition, the Cape Cod National Seashore
maintains a bicycle trail from the Salt Pond Visitors Center to Coast Guard Beach, both
of which provide parking facilities. The Cape Cod National Seashore bicycle path and
the Cape Cod Rail Trail are connected via a signed bicycle route along Locust Road.

Public transportation to and from Eastham is limited. The Plymouth & Brockton Street
Railway Company (P&B) makes a regular stop at and across from the Town Hall on
Route 6, and provides service from Hyannis to Provincetown and points in between.
Additional stops are provided, as needed, requiring the passenger to hail the bus or
request a drop-off along Route 6. During the winter, P&B operates two buses between
Provincetown and Hyannis, and during the summer operates five buses.

The Cape Cod Transit Authority runs an on-call transportation service called the B-Bus.
Reservations must be made at least a day in advance for this service which provides
passengers a ride from their home for medical appointments, shopping trips and other
errands. The Eastham Council on Aging provides van service for residents over sixty to
medical appointments and shopping areas. The Council also provides transportation to
special programs, events and field trips for seniors. Taxi service is available from
Nauset Taxi in Orleans but requires advance scheduling and a fee. Free summer bus
shuttles are operated by the National Seashore between the Little Creek Parking area
and Coast Guard Beach.
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Water Supply Systems

The Outer Cape is underlain by sandy sediments saturated with fresh water derived
entirely from precipitation. Of the 40 to 47 inches of annual precipitation on the Outer
Cape, about half is lost to evaporation, transpiration and direct runoff. The remainder
percolates through the ground and collects in lens-shaped bodies of freshwater which
float over sediments saturated with denser saltwater.

Eastham's water is withdrawn from the Nauset Lens of the Cape Cod Aquifer. A 1993
study by the USGS determined that the northern edge of the Nauset Lens discharges at
Blackfish Creek and Drummer Cove in South Wellfleet, and the southern edge of the
lens discharges at Rock Harbor Creek and Town Cove at the Orleans-Eastham town
line. The ground water table roughly following the land elevation rising in a dome of up
to 17 feet above mean sea level (= 17 feet NGVD:; National Geologic Vertical Datum)
beneath the portion of the Eastham outwash plain in North Eastham to the east and
west of Route 6 and North Sunken Meadow Road.

There is only one type of water delivery system in Eastham -- private wells. Most are
on-site domestic water supply wells drawing about 200 GPD. Some are small volume
wells, serving various businesses and office buildings for which the withdrawal volume
has not been estimated. In a Cape Cod Commission study, "Small Volume Well
Inventory and Prioritization Project”, 67 registered and unregistered small volume wells
are listed: three (3) are nontransient-noncommunity public water supply (NTNCPWS)
systems, 38 are transient-noncommunity public water supply systems (TNCPWS), and
26 are unregistered water supplies. There are no areas of Eastham served by a
municipal water supply system with the exception of nineteen services near the Orleans
town line, which are connected to the Orleans public water supply.

The Outer Cape Capacity Study (1996) recommends that the Route 6 corridor and
landfill areas in Eastham be considered for the development of public water supply
systems. As many as one in every five wells along the corridor exceeded nitrate levels
of 5 mg/L between 1985 and 1994. The study predicts that as buildout approaches, that
number will increase to one in every four wells. A 1990 USGS survey identified two
potential sites for development of municipal water supply wells should such service
become a necessity in the future. These sites are identified as site of hypothetical
public-supply well "A", located in Eastham Water Resource Protection Zoning District
"G", and as site of hypothetical public-supply well "B", located in Eastham Wellfield
Protection Zoning District "H". The cost of providing public water to the Route 6 corridor
and landfill areas is estimated at $6 to $9 million dollars in capital expenses and around
$500,000 in operational expenses.

Sewer Service

There are no areas of Eastham that are served by public sewers. Only on-site sewage

15



disposal systems are used throughout the Town. These systems include cesspools,
Title 5 septic systems and "“innovative technology" disposal systems such as those
using a peat bed to reduce nitrate nitrogen concentration in effluent discharge and
bioclear systems. Eastham is a member of the Tri-Town Septage Treatment facility
located in the town of Orleans. This facility serves the communities of Eastham,
Orleans, and Brewster. The facility management is responsible for operation and
maintenance of the plant. The Eastham Board of Health prepared a Town inspection
and maintenance program that was implemented during 1997. System upgrades are
required when property is conveyed or improved, and when an existing system fails or
exceeds four pumpings per year.

Future Land Use and Development Trends

There are approximately 1,200 acres of vacant, developable land with the potential for
additional residential development. The prospective residential buildout for Eastham
under the current zoning is approximately 734 additional housing units resulting in a
total of 6,000 units at buildout. Over the last 25 years Eastham has averaged over
100,000 new housing units per year. Using that average rate, Eastham could reach
residential buildout in 2006. The buildout figures do not account for approximately 400
grandfathered lots that are below the current zoning requirements but are protected
under MGL.Ch.40A. While these grandfathered lots could be built without regard to
current zoning, they are subject to other town by-laws and regulations. That, combined
with the lack of sewer or water service, will reduce the number of potential units.

There are approximately 37 acres of commercial land and 25 acres of industrial land
available for development. If all the land is used, there could be eleven and one-half
(11.5) acres or about five hundred thousand (500,000) square feet of gross floor area of
commercial development and seven and one-half (7.5) acres or about three hundred
and twenty-seven thousand (327,000) square feet of gross floor area of industrial
development. It should be noted that most of the vacant industrial land has inadequate
access at this time due to lack of frontage on a public way.

Major challenges face the Town including whether future development will change the
character of Eastham, and how to pay for the increased demands placed on municipal
services by the development of the remaining vacant land and conversion of seasonal
to year-round housing units. The configuration of the Town, its existing land use pattern,
traffic problems along Route 6, fiscal constraints and lack of a public water supply or
sewers limits the options. Presently land use development is guided by local
ordinances, in accordance with the MGL, Chapter 40A (The Zoning Act) and Chapter 81
(The Subdivision Control Law). While zoning and by-laws generally reflect the
community’s desire for the location of residential, commercial and industrial
development, often the community is unaware of the full potential and long range
consequences of building to the maximum extent allowed by law. Buildout can be as
difficult to imagine now as it would have been for Eastham residents in 1930 or even
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1950 to imagine the Eastham of today.
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Section IV: Environmental Inventory and Analysis

A. Geology, Soils and Topography

Geology

Cape Cod owes its existence to glacial deposits derived from the last ice sheet, which
moved over southeastern New England. Glauconite, fossil material, and the sparsity of
feldspar in the glacial sand suggest that the ice sheet overrode coastal plain and shelf
sediments of Pleistocene and pre-Pleistocene age before reaching Cape Cod. During
deglaciation of southern New England, the topography of the continental shelf played a
major role in determining the pattern of ice retreat. Major lobes formed in the relatively
shallow basins on the shelf.

When the Cape Cod Bay lobe had retreated to approximately the present south shore of
Cape Cod Bay, the Harwich outwash plain deposits were laid down. The great extent of
the outwash plain and the Sandwich moraine indicate a major standstill during the
deposition of these features (Mather, et al, 1942). The glacial deposits on outer Cape
Cod, including the Nauset Heights outwash and Eastham plain outwash were deposited
after the Harwich outwash deposits. During this time, the Cape Cod Bay lobe was either
depositing ice-contact lacustrine sediments north of the ice-contact head of the Harwich
outwash plain or it was retreating across Cape Cod Bay. West and southwest surface
gradients on the Eastham plain and the outwash plains further to the north indicate they

were deposited by meltwater draining the South Channel lobe (Oldale, 1968; Koteff et
al, 1967).

Till interbedded with and overlying the Nauset Heights outwash deposits may have
been deposited during re-advances of the Cape Cod Bay or South Channel lobes, or as
flowtills. Retreat of the ice away from the ice-contact head of the Harwich outwash plain
caused the development of a preglacial lake between the retreating ice front and the
glacial deposits to the south. The lake eventually occupied most of Cape Cod Bay.

During the deposition of the sediments on outer Cape Cod, which include the Wellfleet
plain, Truro plain, and Highland plain deposits (Koteff, et al, 1967; Oldale, 1968), the
Cape Cod Bay lobe retreated northward in Cape Cod bay to drain eastward through
Town Cove which resulted in a lake stage lower than present sea level. Meltwater
streams draining the ice near Nauset Beach Lighthouse deposited the Eastham plain
deposits. Older sediments of the Eastham plain were deltaic and graded to the low
stage of the lake. All the deposits above sea level are fluvial; they were deposited by
streams that flowed westward and eventually eastward between the ice-contact head of
the Nauset Heights deposits and ice that occupied the marsh filled embayment south of
Nauset Bay. Continued northward retreat of both lobes terminated glacial deposition
and, when the ice lobes had retreated north of High Head (Truro), the lake in Cape Cod
Bay drained completely.
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Direct effects of glaciation on Cape Cod ceased about 18,000 years ago when the ice
had retreated some distance north of Boston (Kaye and Barghoorn, 1964). Eustatic sea
level was about 400 feet below its present level (Edmary and Garrison, 1967), and the
ocean was ten or more miles from the present shoreline. With the waning of glaciation,
water previously trapped in the ice melted, resulting in a rapid rise in eustatic sea level.
Approximately 6,000 years ago, marine waters reached the vicinity of Cape Cod
(Ziegler et al, 1965), and extensive erosion of glacial deposits occurred. The shoreline
reached its present position in relation to the glacial deposits about 3,500 years ago
(Redfield, 1965).

Sea cliff erosion of glacial deposits provided sediment for the growth of spits. North of
Nauset Bay and First Encounter Beach where spits had not developed, the glacial
deposits in the sea cliffs are being eroded by waves. The average rate of erosion along
the Atlantic shore is about 3.1 feet per year (Ziegler et al, 1964); along the Cape Cod
Bay shore it is somewhat less. Major changes in the shoreline resulting from erosion
and deposition occur primarily during storm events coupled with "Spring" tides.

When erosion threatens structures, which are not easily relocated, such as the
numerous cottages along the Cape Cod Bay cliffs, property owners have sought to
stabilize the bank with engineered structures such as bulkheads or revetments. The net
effect of these structures is to reduce the amount of sand available to the beach and
consequently the barrier beaches at Sunken Meadow and First Encounter. Various
alternatives have been utilized, such as nourishment using sand from inland sources,
"soft" solutions using sand bags, vegetative cover and sand drift fencing.

The alignment of the seaward shore of Nauset Beach and the cliffs cut in the glacial
deposits to the north suggest that the shoreline is retreating westward at a constant
rate. Material eroded from the glacial deposits is transported by waves and currents
and eventually deposited at the distal end of the spits as shoals or beach deposits.
During storms the seaward shore of the spits is eroded and beach deposits are
deposited several feet above normal high tide. Locally, storm waves cut channels
(storm sluices) through the spits and dunes, carrying material into the lagoon where it is
deposited as overwash fans, which re-vegetate in succeeding seasons.

Rates of erosion are sporadic and can change significantly based on changes in
offshore sand bars, or the severity and timing of storms. Throughout the 1990s the
Nauset Light Beach area had accelerated erosion rates, and, as a result, the lighthouse
structure was in danger of collapsing into the sea. A coordinated effort of private
citizens, the Cape Cod National Seashore and the U.S. Coast Guard provided for the
safe removal of the structure to a more landward location to a location 150’ to the west
in the fall of 1997. A sequence of storms beginning in fall 1990 obliterated some of the
dunes at Coast Guard Beach and revealed evidence of Native American habitation. A
team of National Park Service archaeologists completed a detailed examination of the
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site over the two subsequent winters and documented valuable information about the
site and its uses by its inhabitants between 1,200 and 2,500 years ago.

Freshwater peat deposits probably began to develop in kettle holes and stream valleys
shortly after deglaciation. Poor drainage in the sandy deposits was caused by
permafrost, and altered by the rise in the water table resulting from postglacial rise in
sea level. Salt water peat deposits probably began to develop about 6,000 years ago in
kettle holes submerged by the rise in sea level. Evidence from Nauset Harbor in
Nauset Marsh indicates that at least as long as 1,200 years ago, salt marsh was
present. Other salt marshes may have formed extensively as much as 3,000 years ago,
which would have followed the growth of spits that provided sheltered lagoons.

Soils

The climatically associated soils on Cape Cod are podzols. Their existence in this less
than normal hostile climate is due to the porosity of the glacial material and the rapid
leaching associated with it. The remaining sediments that are characteristic of the
Eastham area are interior and coastal sands deposited by wind actions either along the
present coast and associated with wave action or those sands associated with direct
glacial deposition. Wet sediments found in and near salt marshes and freshwater
swamps are also quite prevalent, particularly in southern and coastal Eastham areas.

Topography

Like most of Cape Cod, Eastham’s terrain is level to gently rolling with land mass
elevations generally from sea level to sixty feet above sea level. Perhaps the most
significant feature of the topography is the nearly one half of the Town covered by
water. Eastham might be considered the “low country” of the Cape, with many points of
saltwater infiltration occurring at elevations below sea level. The most dramatic
topographical features occur along the Atlantic Ocean coast where steep cliffs or bluffs
are formed by the erosion of sand dunes.

B. Landscape Character

Eastham’s natural beauty is one of its greatest assets. Scenic vistas on the bay and
ocean front along with the variety of landforms give the landscape a character that
attracts many visitors and enriches the life for “locals” year-round. Within the Town are
marshes, bogs, woodlands, ponds and miles of shoreline. Looking out over the Nauset
Marsh, past the barrier beach to the breaking waves or surveying the tidal flats at First
Encounter Beach that stretch further than the eye can see are unique experiences even
on the Outer Cape. Local residents have listed proximity to water as one of the best

things about living in Eastham, including the oceanfront and the beautiful fresh and salt
water ponds that dot the area.
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With its reliance on tourism for economic survival, it is certainly in the Town’'s best
interest to preserve and protect these unique vistas and areas. It is worth noting that
even those visitors staying in the Mid or Upper Cape will schedule a visit to the Outer
Cape because of its unrivaled beauty and many recreational opportunities. If the area
should begin to look “just like everywhere else”, there will be no reason for tourists to
visit and those who live here will no longer feel a special connection to nature, the out of
doors and the water that brought them in the first place.

C. Water Resources

Surface Water and Wetlands

Wetlands habitat comprises more than twenty-five percent (25%) of the land area of
Eastham, both within and outside of the boundary of the National Seashore. The vast
majority of these areas are salt marsh (1,300 acres) fresh water ponds and vegetated
wetlands (475 acres). Some seventeen (17) vernal pool habitats have been described
or certified through the State’s Natural Heritage and Endangered Species Program.

The salt marsh systems bordering Cape Cod Bay have all been included in one or two
Areas of Critical Environmental Concern: the Inner Cape Cod Bay area and the
Wellfleet Harbor area. Included in these areas are critical habitat areas for
Diamondback Terrapin and Piping Plover. Nauset Marsh has not been so designated,
although the majority of this system within the Town's boundary lies within the National
Seashore thus preventing significant changes. The barrier beach known as Nauset Spit
is habitat for various threatened and endangered species such as plovers and terns,
which depend on the aquatic food sources nearby. The entire estuary and Town Cove
represent an important spawning and nursery area for finfish, shellfish and lobsters.
Both white cedar and red maple swamps border the coastal resources areas. Other
bordering vegetated wetlands extend from the many fresh water ponds and transition
areas along salt marsh systems.

Two anadromous and catadromous fish runs are maintained by the Town at Herring
Pond and the Great Pond (Cole Road) system. The kettle pond area of the mid-section
of the Town is connected by a variety of trenches, ditches and culverts to allow the
migration of these fish through several hundred acres. Two ponds, Great Pond and
Herring Pond, have been the subject of scientific evaluation through the Massachusetts
Clean Lakes program to determine the well being of the pond and to recommend
preventative and restorative measures with regard to water quality, fisheries habitat and
recreational uses. The results of the diagnostic phases of these works suggest that the
ponds are in relatively good health with good species diversity, and minimal
eutrophication. The feasibility study of Great Pond included various methods of adapting
swimming areas to coexist with macroalgal species and watershed sampling.
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Starting in 2001, a joint effort by the Cape Cod Commission, Cape Cod National
Seashore and the Eastham Ponds Stewards began monitoring ten (10) of Eastham’s
ponds for water quality. The results indicate that all but Minister Pond are in relatively
good condition. Minister Pond merits closer scrutiny.

It is estimated that some two hundred (200) acres of wetlands area have been altered
as a result of development since 1970. This acreage includes projects completed before
the Wetlands Protection Act, a series of small development projects, which were initially
permitted under the Act, and the cumulative degradation of the West Shore beaches as
a result of effects of revetments and other coastal engineered structures. Two salt
marsh remediation projects have recently been undertaken which will lead to improved
conditions, including the reduction in the quantity of invasive populations of
phragmiates. Tidal flow was improved in the upper reaches of Boat Meadow Creek due
to the installation of a large culvert as part of the bike trail extension. Tidal flow was also
improved in Abelino's Creek due to the removal of the upper layers of an old dike.
Phase Two of the Abelino’s Creek restoration is proposed for the near future.

Analysis

The need to assess and identify those critical environmentally sensitive areas in Town
which deserve particular attention and review through various regulatory agencies has
been established. Joint meetings with the Conservation Commission, Board of Health
and Water Resources Advisory Committee have been initiated in an effort to
systematically review development projects in those areas recognized as sensitive with
regard to development or renewal of development such as seasonal conversions. It is
essential that the review process be conducted in an integrated fashion among the
various appointed boards and committees. This process has been started.

The Board of Assessors and Conservation Commission have identified the concept of
Conservation Restrictions as a valuable tool to providing tax relief in exchange for
restrictions on development of properties, which are identified as significant habitat

areas. To date, eight (8) such parcels of land are protected including several areas
identified as containing critical habitats.

The Kettle Ponds Area concept was developed to link several areas in the vicinity of the
various kettle ponds in the central part of Town together with their respective habitats of
woodlands and wetlands. This linkage provides a significant corridor for migration of
various species. The Town recently acquired one of the two remaining parcels of land,
and the second is currently in negotiation. Off-road vehicle use IS not permitted
anywhere in the Town by regulation and by-law. This policy should be maintained to
protect these sensitive areas.

The identification of additional vernal pools for certification should be a priority and can
be accomplished through a volunteer effort with assistance from Town departments and
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staff. Such designation permits greater statutory regulation under the Wetlands
Protection Act and Cape Cod Commission Regional Policy Plan as well as local by-
laws.

Currently, projects in Areas of Critical Environmental Concern (ACEC) are regulated by
local by-laws more rigidly than under State regulation. The areas within the ACEC have
been included in the definition of "resource area" and regulations prohibit any dredging
or filling within the boundary of the ACEC. Additionally, local regulations prohibit the
replication of inland wetlands entirely.

A careful analysis of the ponds, vernal pools and mapped critical wildlife habitat areas
should be implemented. Comparison with the previously collected data under the Clean
Lakes program will provide insight as to the adequacy of current regulations in
protecting these areas, and will identify those areas, which need remediation under the
current Wetland Protection By-law or the Board of Health regulations.

Coastal Resources

The coastal resources of Eastham are divided between Cape Cod Bay (the west shore)
and the Atlantic Ocean (east shore) including Nauset Marsh and Town Cove. The Bay
shoreline extends approximately 5.5 miles and is a mixture of coastal bank deposited by
glacial activity, barrier beaches which form and protect extensive salt marsh systems
and coastal dunes. The Town owns and maintains seven (7) public beach areas along
this shoreline with a total parking lot capacity of some five hundred (500) vehicles. A
listing of those Town-owned beaches and parking areas follows.

Table 3

Town-owned Beaches and Parking Areas

Beach Parking
South Sunken Meadow 26
Cooks Brook 85
Campground 119
Thumpertown 18
Cole Road 12
First Encounter 199
Boat Meadow 10

The parking facilities serve an area which totals approximately 1,500 linear feet of public
beach front (0.3 miles). No lifeguards are provided at these beaches due to the nature
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of the tidal action. Average depth of water is eight (8) feet along the beaches at high
tide, and at low water sand bars extend up to one mile offshore. Numerous private
access points to the shore are maintained by local associations of homeowners.

Two barrier beaches, located at Sunken Meadow and First Encounter beaches, have
been created by sand transported by tidal action and the wind. Landward of these
barrier systems are extensive salt marsh systems, which have tidal creeks. Other salt
marsh systems include Boat Meadow and Rock Harbor. All of these systems have been
designated as Areas of Critical Environmental Concern (ACEC). In total, they contain
approximately four hundred (400) acres.

Rock Harbor is located at the southern extremity of the Town and is shared with the
town of Orleans as a (tidal) port for recreational and commercial fishing vessels.
Eastham maintains some forty-five (45) slips for dockage of boats and a parking area
with a boat launching ramp is maintained by the Public Access Board of the
Commonwealth. Periodic dredging of this harbor continues on an erratic schedule. The
most recent activity was completed in 1992, with the dredge spoil being deposited in

several nearby shoreline locations. Dredging is scheduled to begin in the spring of
2004 and the material will be used on site.

Billingsgate Island, scarcely visible except at low tide, is presently a mere fraction of its
former self. Once an upland area, which supported a community of residents, tidal
action reduced the volume of land to a shoal area. This foreshadowing of the future of
the rest of the Cape forced the removal of the dwellings and people some time ago, but
the resource as a productive shellfishing ground still exists. The corporate boundary of
the Town extends three (3) miles further into Cape Cod Bay and within that area are
productive grounds for the harvest of quahogs, sea clams, and bay scallops.
Recreational fishing for both finfish and shellfish is common along the entire shoreline.

On the opposite side of the Town, Eastham's “back shore” faces the Atlantic Ocean,
which consists for the most part of high bluffs of glacial till exposed to coastal
processes. Much of this sand has been transported southerly to form the Nauset Spit, a
barrier beach which created and protects the Nauset Marsh system and adjacent Town
Cove. The salt marsh system covers approximately eight hundred (800) acres and is an
extremely productive nursery area for both fin and shelifish species. Shellfishing is an
ongoing activity in the marsh with both recreational and commercial activity being
sustained and encouraged. The Town has developed numerous programs to
supplement the natural production of shellfish species including relays, aquaculture

methods to raise seed for the "wild" fishery, predator control programs and water quality
monitoring.

Private shellfish aquaculture sites continue to operate in various areas of the marsh and
Cove as they have historically done. The Town is currently addressing the recent
interest in aquaculture by developing and permitting larger scale "Aquaculture
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Development Areas". These large sites, which abut Town property in Cape Cod Bay,
will be leased to individuals. By streamlining the permitting process and providing areas
not subject to upland property owners' objections, it is anticipated that aquaculture
activities will be encouraged. The Town has established an aquaculture technology
center at Hemenway Landing and a program to create “pre-licensed” community farm
aquaculture areas through its Natural Resources Department. The training center also
serves as a hatchery for producing seed oysters and clams.

The corporate boundary of the Town divides Town Cove from sections of Nauset
Marsh. Historically, residents of each town have "enjoyed the rights to the shellfishery”
as if they were residents of the other Town since the political separation of Orleans from
Eastham in 1797. Since division of resources based on political rather than biological or
other scientific strategies does not make sense, the two towns have cooperated closely
on all aspects of management of the water bodies in question.

The majority of Eastham's shoreline along the back shore remains undeveloped beyond
the establishment of the Cape Cod National Seashore. Two beaches are maintained on
the Ocean at Nauset Light and Coast Guard sites. Both facilities are operated by the
Seashore and include restroom facilities as well as lifeguards. Three Town landings are

maintained along the marsh and Cove and serve as boat launching areas. Swimming is
limited at these sites.

Analysis

The overwhelming majority of the shorefront in Eastham along Cape Cod Bay is eroding
at various rates ranging from more than two (2) feet per year to less than one-half (1/2)
foot per year. The response by property owners has been to construct structures to
prevent the loss of their property with the resulting loss of active beach, "end effects"
which encourage neighbors to imitate the activity, and finally a loss of sand to
adequately nourish the barrier beach systems at the extremities of the Town. If a
landowner chooses to take erosion control measures, the Town now requires that they
be “soft” rather than “hard” solutions, but significant damage has already occurred.
Mitigation is also required in the form of annual renourishment of sand, in an effort to
preserve the dynamic beach system. Even so, nourishment of Town-owned beach
areas is a significant problem increasing in scope.

As the densely developed areas along the shore are converted to year-round use, or
expanded to include more housing on substandard lots, septic issues and the
subsequent low level impact of foot traffic and other incidental pressure increases.
Access to and use of the beachfront property is an issue of increasing concern as
certain property owners are attempting to exercise their property rights to mean low
water (a considerable distance) and prevent such activities as bathing, boat moorings
and shellfishing in front of their property. While not excessive at the present time, these
owners represent a trend increasing at a regular rate. This may be a result of the recent
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relocation of residents from more urban areas that arrive with an attitude of needing
complete privacy from their neighbors and an unwillingness to share what they have
with visitors and year-round residents.

Dredging of Rock Harbor should be conducted on a five (5) year basis to ensure the
least amount of disruption of navigation and safety. Previous projects have been
completed only when the harbor proper was not navigable at low tide. The dichotomy of
excess sand in Rock Harbor, which needs to be removed, and the lack of beach
material along the eroding shore of the Bay suggests the possibility of an integrated
solution. A process should be implemented whereby the amount of material needed to
stabilize eroding beaches, the amount of material estimated to be available in Rock

Harbor, the timing of the transfer and the cost of the project are evaluated and
balanced.

Due to the lack of any other harbor facilities, there appears to be a limitless demand for
services at Rock Harbor despite the fact that it is subject to tidal action. The limited
number of slips cannot meet the need, but the expansion of dock facilities must be
weighed together with loss of marsh and increased traffic along access roads. A Harbor
Management Plan for the Town should be investigated in light of the framework
provided and guidelines for dredge activities. However, a great deal of effort is required
to complete such a plan and the constraints of Rock Harbor itself may be self-limiting.

Docks and piers constructed along the shore of Town Cove present an ongoing concern
with regard to the access along the shoreline as well as effects on shellfish habitat.
Issues such as increased turbidity, loss of areas, and conflict of use are concentrated
along this section of Eastham's shoreline. In 1999, by-laws were amended to encourage
community access docks and piers.

There has been a dramatic increase in recent years of both boat moorings and on-shore
small boat storage. A permitting program is in place, which regulates both the quantity
and locations. Extensive mooring fields are to be found at Hemenway Landing, Great
Pond, and along the entire Cape Cod Bay shoreline.

All of the salt marsh systems along the west shore are currently closed to shellfishing
activity due to an administrative closure order issued by the Environmental Protection
Agency (EPA). Sanitary surveys of these areas have not been completed at the present
time, but high coliform bacteria counts in samples suggests that these areas would not
meet water quality standards. In Nauset Marsh and Town Cove, several areas are
subject to "seasonal closure” or "rainfall closure" due to road runoff, which is channeled

directly in shellfish growing areas. These areas are in critical need of attention and
protection.

With the understanding that changes periodically take place to the inlet of the Nauset
Marsh system which increase flood potential for low lying lands, some effort should take
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place to identify potential High Hazard areas on FEMA maps. During a few years in the
early 1990s when two inlets established, more tidewaters are able to enter the system,
but not necessarily exit on the low tide; thus, with a series of easterly gales, which drove
tidewaters into the marsh, numerous instances of flooding have occurred. In fact, the
one hundred (100) year flood elevation has been achieved several times in a few years.
The FEMA maps need to be reviewed in light of different barrier beach configurations.

At a minimum, development in boundary areas or within hazard areas should be
scrutinized.

D. Vegetation

As described in Section ll, Eastham's original forest was stripped in the early years of
the area's settlement. With soil depletion from agricultural activities, wind action in
exposed areas and frequent forest fires and repeated cutting, regrowth of most species
has been inhibited. A large percentage of Eastham is covered with open pine barrens,
particularly its northern and western sections.

Far from being a “natural” landscape, these woods are a direct result of Eastham’s
agricultural history. Pitch pines and locusts, which are the common species that seed in
abandoned fields, are unusually numerous in Eastham. Red cedars usually mark the
site of a former pasture rather than a plowed field. Young cedar seedlings, unlike pines
and locusts, can survive the repeated grazing by cattle and sheep. In fact, in the few
open field habitats still maintained on the Outer Cape, one can find among the mown
grass tiny prickly red cedar plants, no more than a few inches high, which may be
decades old. These hardy survivors bide their time, and, once these fields are
abandoned, quickly rise up and colonize them.

Much of the second growth forest on Cape Cod has been described as ordinary and not
of any particular importance. Yet it is these forests that make up much of the
undeveloped woodlands on the Cape. The most prevalent pine variety is the pitch pine.
The oak species most common include scrub oak, white oak, red oak and pin oak.
These “ordinary” forests will over time increase in significance as they grow increasingly
scarce. As the title implies, second growth pine/oak forest has sprung up on formerly
cultivated lands that once were forested with a diversity of hardwood species. The pines
and oaks are often 30 to 50 years old. In the natural process of forest succession, pitch
pine forests are reaching their maximum age and are gradually being replaced by oak
and a few other hardwood species. As the pines age, they become susceptible to
invasions by beetles, as is evidenced by the abundant dead or dying pitch pines
throughout Eastham. These areas are considered the Cape’s prime developable land
and provide important upland wildlife and plant habitat. It is important to note that
between 1971 and 1990, 1,311 acres of forest were lost to development in Eastham
(Outer Cape Capacity Study, 1996).

Pitch pine/scrub oak barrens flourish on the relatively level sandy soils found on the
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