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Cape Cod Atlas of

Tidally Restricted
Salt Marshes

Cape Cod, Massachusetts

— PURPOSE AND GOALS —

This study was undertaken to identify salt marsh systemsimpaired by the restriction

of tidal flow along the coast of Cape Cod, Massachusetts. The scope of this project was
limited to sites where salt marshes have been impacted by transportation related facilities
such as roads, railroads, causeways, and footpaths. Additionally, infrastructure built to
support the extensive cranberry farming operations on the Cape was also considered in
thisatlas. In some cases, dikes serving no transportation purpose were identified and in-
cluded if they were found to be restricting tidal flow to a salt marsh.

The purpose of thisAtlasisto identify, inventory, and present sites on Cape Cod that are
tidally restrictive of salt marsh and may adversely impact upstream intertidal wetlands.
The goals of thisAtlas are:

m to provide valuable information about restricted coastal wetlands to
coastal area planners, advocates, and decision makers,

m toincrease public knowledge about tidal restrictions and their impacts;

m to provide a baseline upon which municipalities can identify restoration
priorities; and

m to encourage and facilitate the restoration of tidally restricted coastal
wetlands across Cape Cod.

The study areafor this project encompasses the fifteen towns of Barnstable County,
which includes Barnstable, Bourne, Brewster, Chatham, Dennis, Eastham, Falmouth,
Harwich, Mashpee, Orleans, Provincetown, Sandwich, Truro, Wellfleet, and Yarmouth.
Although these towns are located in the Cape Cod hydrologic basin, much of the Towns
of Bourne and Falmouth are located in the Buzzards Bay Watershed. Refer to the Atlas
of Tidally Restricted Salt Marshes — Buzzards Bay Water shed, Massachusetts (December
2000) for tidally restricted salt marsh sites that were previously identified in Bourne and
Falmouth. This project did not identify any additional sitesin Bourne that are outside of
the Buzzards Bay Watershed, but did identify eight sites in Falmouth.




INFORMATION IN THIS —
ATLAS AND HOW TO USE IT

The Atlas contains the following information:

m Background information on tidal restrictions, issues to consider when
planning a restoration project, and Massachusetts specific restoration
programs and opportunities.

m Town maps showing the locations of tidal restrictions to salt marshes
along the Cape Cod coastline.

m Chartsfor each town and itsidentified sites that provide site characteristics
that are useful for prioritizing and planning future remediation projects.

m Detailed information on each identified tidally restricted salt marsh site.!

This Atlas was designed for use by municipalities, state and federal agencies, and other
organizations and individual s seeking to prioritize, plan, and initiate salt marsh restora-
tion projects. The information provided will be useful for identifying and targeting funds
to those projects that best address specific community or regional restoration goals. In
short, this Atlas gives people the ability to make informed decisions for salt marsh resto-
ration.

The Cape Cod Commission’s project staff strongly encourage municipal public works
departments and other transportation officialsto regularly consult this Atlas when eval-
uating projects that may involvetidal restrictions. Officials can often design road and
bridge projects to reduce or eliminate these restrictions — with little or no increase in
project costs, but with potentially significant environmental benefit. However, such
benefits can only be realized when officials make a conscious effort to assess restriction
information ahead of time and, when appropriate, incorporate restoration actions into
project planning and design. ThisAtlas provides officials with the information needed
to crosscheck pending transportation projects with known tidal restrictions and to identi-
fy potentia salt marsh restoration opportunities. Transportation plannerswill also find
thisAtlas useful when evaluating long-range projects as part of the Regional Transpor-
tation Plan — projects (and hence restoration) that may be eligible for state and federal
transportation funding.

BACKGROUND

Tidal Wetlands and the Effects of Tidal Restrictions

Tidal wetlands are among Massachusetts’ most valuable natural resources. Often called
the ocean’s farmlands, these wetland systems create the foundation of a coastal food web
that supports alarge variety of coastal fish and bird species. They also provide vital nes-

1 Although the Cape Cod Commission’s project staff made considerable effortsto identify al tidally
restricted salt marshes on Cape Cod, we recognize that some sites may have been overlooked. Our
list, though extensive, should not be considered definitive.
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ting and breeding habitats for migratory waterfowl along the Atlantic Flyway. Coastal
wetlands serve as important nursery and spawning grounds for many commercially and
recreationally important fish and shellfish species. They play acritical rolein maintain-
ing water quality. Additionally, tidal wetlands provide irreplaceable protection from the
flooding associated with storm surges and other serious weather events—a serious risk

to the environment and economy of Cape Cod. Tidal wetlands are arguably the most pro-
ductive and valuable of all the state’s natural systems.

Tidal wetlands are comprised of salt marshes and adjacent intertidal habitats (e.g. mud
flats, sandy beaches, and rocky shores) that are found along tidal rivers and estuarine em-
bayments. Ocean tides flood these areas daily, and for afew days each month, the moon’s
gravitational pull creates especially high “spring tides’ that flood the upper limits of salt
marsh. Plants growing in upper marsh areas are specially adapted to this monthly salt
water flooding cycle and, therefore, are especially sensitive to any deviation in that cycle.
Even minor restrictions of tidal flows can stress and eventually kill native upper marsh
species. Restrictions actually eliminate salt-tolerant speciesindirectly, by reducing salin-
ity and draining the peat, thereby increasing competition by non-salt-tolerant species.

Tidal restrictions cause hydrological changes that typically reduce the maximum eleva-
tions of tidal flooding and lower the water’s salt concentration. These changes cause a
major transformation in vegetation and alter the entire upstream salt marsh. Common
Reed (Phragmites australis) and other invasive species that are more tolerant of brack-
ish conditions often displace native salt marsh grasses and rushes, thereby reducing plant
diversity and changing vegetative structure (from alow grassy meadow to atall reedy
thicket). Thischangein vegetation, in turn, causes amgjor shift in wildlife use, as once
diverse native salt marsh creatures are replaced by fewer, more generalist species. In
sum, most tidal restrictions — by altering hydrology and salinity — significantly harm
upstream tidal ecosystems.

The loss and fragmentation of coastal wetlandsthat is caused by transportation infra-
structure, tide gates, and other engineering structures, often reduce a wetlands system’s
capacity to store floodwaters and to protect inland ecosystems and properties from storm
damage. Tidal restrictions sometimes exacerbate the damage caused by major coastal
storms because they can impound storm water and thus increase the severity of flood
events. Long-term restrictions cause wetland subsidence, setting the stage for even
greater storm-surge damage when restrictions breach.

Restoration Approaches and Issues to Consider when
Restoring Tidally Restricted Salt Marshes

The main objective of salt marsh restoration is to return — as closely as possible — a
marsh’s hydrology and chemistry to natural, pre-restriction conditions. In many cases,
full restoration could be accomplished by removing the restrictive feature or by creating
an opening sufficient to pass full tidal flows. For example, where tidal flow is reduced
by undersized culverts (those that are too small to pass the full spring tide), ssimply in-
stalling new culvertsthat are correctly sized and positioned will generally be enough to
restore tidal range and proper salinity. Unfortunately, many restrictions have been in
place for so long that ecosystems have, through natural processes, adapted to anthropo-
genically altered site characteristics that have created conditions that make full tidal
range restoration impractical. However, asignificant level of restoration can still take
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place at these sites. The controlled, or phased, reintroduction of seawater islikely to be
part of aplan for salt marsh remediation. Each proposed salt marsh restoration project
should be evaluated early on for potential adverse impacts.

In many areas across Cape Cod and all along the Massachusetts coastline people have
developed low-lying property adjacent to salt marshes. In many of these locations restor-
ing full tidal flow may not be possible, nor may it be necessary in order to achieve signi-
ficant environmental benefit. Restoration projects can be designed to eliminate much, if
not all, of thetidal restriction while simultaneously protecting adjacent property from
flooding. Studying thetidal range to find the appropriate level of flow that will address
both environmental needs and flooding concerns can do this. Part of a solution may liein
properly sizing and positioning culverts to enable only the desired flow to pass upstream.

Methods to achieve the desired upstream tidal range often include a protective device
called atide gate. When used and managed properly, tide gates can manage the flow of
water through the restricted area. They can be designed to pass the normal tide rangein
both directions but to prevent entry of storm tides. Some gates can be completely closed
prior to an expected storm tide, if necessary, to protect the upstream marsh and adjacent
properties from flooding.

Salt Marsh Protection and Restoration
in Massachusetts

J BACKGROUND

In 1963, the Commonwealth of Massachusetts legally acknowledged the important values
of coastal wetlands by passing the “ Jones Act”— the first state law of its kind protecting
coastal wetlands from dredging, filling, and other impacts. Prior to 1963, many people
dredged, filled, and completely destroyed vast areas of coastal wetlands for harbor im-
provements, transportation projects, and industrial, residential and commercial develop-
ments. A poignant example of this wholesale transformation is the city of Boston, alarge
portion of which was built upon historic coastal wetlands. The mgjority of Massachu-
setts' surviving salt marshes have been degraded by other human activities including mi-
nor filling, mosguito ditching, and restriction of tidal flow.

Since the recognition of salt marsh valuesin the 1960's, Massachusetts has strengthen-
ed and expanded its wetland protection laws. 1n 1972 the state enacted the Wetlands
Protection Act that regulates the alteration of wetland areas by requiring local and state
government review and approval of potentially damaging activities. While strict regula-
tions under this law virtually prohibit direct adverse impacts to salt marshes, other indi-
rect impacts (e.g. water pollution) are more difficult to control and continue to degrade
these areas.

0 THE MASSACHUSETTS WETLANDS RESTORATION
PROGRAM

Laws and regulations have halted most salt marsh aterations, but until recently no mech-
anism existed to reverse the historic destruction and degradation of these vital natural re-
sources. That void was filled in 1994 when the Secretary of the Executive Office of En-
vironmental Affairs established the Massachusetts Wetlands Restoration Program (here-
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after, MWRP) — the purpose of which isto help change the tide of past wetland losses
to one of future net wetland gains.

Unlike mandatory wetland replication projects sometimes required under the Wetlands
Protection Act, project sponsors voluntarily initiate MWRP's pro-active wetland resto-
ration projects. Restoration projects usually address problems of water quality, water
guantity, and wildlife and fisheries habitat in the surrounding watershed. To assist
project sponsors, MWRP provides technical, procedural, and funding assistance on an
as-needed basis throughout the duration of arestoration project.

0 RESTORING SALT MARSH IN MASSACHUSETTS

Coastal salt marsh restoration planning and project implementation are among MWRP's
top priorities. ThisAtlas— along with similar efforts covering the North Shore, South
Shore, and Buzzards Bay — reflect that focus and will soon provide an inventory of tidal
restrictions for the entire Massachusetts coast.

Planning alone does not restore wetlands, and that is why MWRP provides consider-
able assistance to project sponsors for project implementation. MWRP works with
municipalities, environmental groups, state and federal agencies, corporate partners,
and other organizations to complete priority wetland restoration projectsidentified in
these atlases. To receive support from MWRP, restoration projects must be sponsored
through MWRP’'s GROWetlands (Groups Restoring Our Wetlands) program. MWRP
hel ps GROWetlands sponsors develop goals, secure funding, draft work plans, build
project teams, use restoration sites for education and outreach, and monitor restoration
sites to ensure success. The level of assistance is commensurate with the level of need
and the value of the project. See Appendix D for the GROWetlands Restoration Project
Nomination Form.

METHODOLOGY

Identification of Potential Salt Marsh Restriction Sites

Potential salt marsh restrictions wereinitialy identified using United States Geological
Survey (USGS) topographic quadrangle maps (circa 1970s), aerial photography interpre-
ted by the Cape Cod Commission’s project staff, and input from various local officials
and other knowledgeable people (see Appendix E). Specifically, the USGS topographic
maps were studied to locate sites where tidal creeks or channels were crossed by built
infrastructure, including roads, railroads, berms, cranberry bog berms, or dikes. Inthe
early stages of the project the project staff used stereoscopesto interpret color infrared
aerial photography taken by the James W. Sewall Company in 1999 (scale 1:25,000) to
identify restricted sites. Common indicators of a salt marsh restriction that were visible
by this method included:

m asignificant change in vegetation from the seaward to upstream
sides of the infrastructure;
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m pooling water on one or both sides of the embankment suggesting
uneven flow and the potential for scouring and/or erosion; and,
m bridges with short spans that “pinch” the waterway.

CCC dtaff aso used the MA Department of Environmental Protection’s (DEP) statewide
wetlands data layer to identify and delineate potentially restricted salt marshes. This geo-
graphic information system (GIS) data layer was developed by DEP's Wetlands Conser-
vation Program (WCP) through the photointerpretation of stereo, 1:12,000 scale, color-
infrared aerial photography and was generated at 1:5,000 scale. The wetlands data layer
delineates wetland boundaries and types and was viewed by CCC staff using ArcView
3.0 GIS software.

In the early stages of this project, CCC staff determined that for identifying tidally re-
stricted wetlands, analysis of the DEP wetlands data layer provided more comprehensive
and reliable results than in-house photointerpretation and, therefore, suspended in-house
photointerpretation in favor of the GIS data produced by WCP experts.

Project staff surveyed the coastline of Cape Cod and examined each tidal river, channel,
creek, and inlet to locate sites where infrastructure crossed tidal waters and isolated wet-
lands. Three wetland types were considered during this process — salt marsh (SM), in-
land freshwater shallow marsh (M), and inland freshwater shrub swamp (SS). MWRP
staff determined that these three wetland types have the greatest potential to be affected
by tidal restrictions and, should those restrictions be removed, have the potential to revert
to healthy salt marsh. Therefore, sites were considered potential salt marsh restrictions if
the WCP GI S data layer displayed both of the following conditions (considered the Basic
Rulefor Inclusion):

Basic Rule for Inclusion

1. SM delineated as contiguous to the seaward side of the
crossing infrastructure and/or SM delineated upstream
of the crossing infrastructure; and

2. SM, M, or SS delineated as contiguous to each other
and to the upstream side of the infrastructure.?

The project staff made some exceptions to the Basic Rule for Inclusion. Where SM, SS,
or M was delineated at some distance upstream of the infrastructure crossing rather than
just being contiguous to it staff erred on the side of inclusion and would identify it asa
potential salt marsh restriction site. Often topographic conditions involved an area of
dune or upland through which atidal channel ran before reaching a low-lying wetland
areawhere SM, SS, or M again took hold. Similarly, isolated patches of SM, SS, or M
that occurred well upstream of the infrastructure crossing site often fringed open water.

A good example of this situation occurs in the finger ponds along Falmouth'’s south shore.

2These delineated parcels are considered the upstream affected area and are referred to as such
in the town-by-town inventories of salt marsh restriction sites.
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Field Investigation of Potential Salt Marsh Restriction
Sites and Final Site Selection

Project staff field-checked all identified potential salt marsh restriction sitesto visualy
qualify the existence of restrictions and to collect information about crossing structures
and affected salt marsh and wetland areas. Field reconnaissance generally was limited
to tidal restriction sites with public access. Staff recorded field dataon a Salt Marsh
Restriction Field Inspection Sheet (attached as Appendix A).

Photographs were taken with a digital camera at each site in order to document existing
conditions and to show the range in conditions among restricting structures. In order to
accurately locate each restriction a hand-held Global Positioning System (GPS) receiver
was used. The horizontal accuracy of the position recorded is 7 to 15 meters (21 to 45
feet). See Appendix C for alist of the latitude and longitude recorded at each selected
salt marsh restriction site.

0 THE FIELD INSPECTION SHEET (FIS)

Basic information about each site was recorded including the street and affected water
body name, any landmarks helpful to locate the site, and alist of other sites seaward

or upstream of it. Site parameters were measured (or estimated where necessary) in the
field. Figure 1 presents ageneralized view of a culvert tidal restriction and shows where
certain measurements were taken.®

Figure 1
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3Buzzards Bay Project National Estuary Program, 2000, p.7, Figure 6.
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Both the seaward and upstream channel widths were estimated (or measured where ac-
cessible). Width measurements or estimates were taken a short distance from the culvert
opening in order to account for unnatural widening adjacent to the culvert opening that is
typically associated with restricted flow. It iscommon to find a pool of water collecting
near the culvert or pipe opening, or a bridge's abutments, along with a scoured riverbed
and eroded banks—conditions referred to as “ pooling water” and “scour pools.” Inthese
cases, channel widths were estimated at a spot along the channel at a reasonable distance
from the crossing itself where the channel appeared to return to its natural, free-flowing
size.

[0 Restriction Classification Scheme*

The channel estimates were used in the Restriction Classification Scheme (RCS), a
method of using both quantitative and physical indicators to determine the presence of
arestriction and itsrelative severity. Two ratios are part of the RCS and help to identify
whether an infrastructure crossing is restrictive. The crossing ratio isthe ratio of the
stream or channel width to the diameter or width of the culvert/pipe/bridge. The pooling
to erosion ratio is based on the evidence of flow restriction compared with the severity of
erosion. On the FIS this scheme rates each site on a scale of oneto five. A lower score
correlates to conditions that more closely resemble natural stream, or free-flowing, condi-
tions. Similarly, arating of five correlates to conditions that appear severely restricted.

Ideally, infrastructure crossing atidal creek or channel would be constructed larger
than the creek’s average width to allow for flood tides and storm surges to flood adja-
cent marshes.® The field assessment team found that on Cape Cod, tidal crossings sel-
dom met this description.

0 Visual Indicators of a Restriction

At each site the presence or absence of visual indicators of arestriction were recorded.
Visual indicators of arestriction can be seen relating to the structure, vegetation, or
waterway. Another good indicator of reduced tidal range is wetland subsidence, deter-
mined by comparing elevation of similar vegetation communities on different sides of a
restriction. Although measuring subsidence is beyond the scope of this project it should
be considered as a future assessment step. Indicators used in this study are listed below.
The degree to which these visual indicators occurred was rated on the following scale:®

1 = dominant/major
2 = dgignificant
3 = minor

4This method was adopted from the Parker River Clean Water Association’s Tidal Crossing Handbook
(Purinton and Mountain, 1996).

5 Parker River Clean Water Association, 1997, pp 18-19.

5While this categorical rating was subjective, the Commission staff project manager was present at
each field assessment conducted for thisAtlas in order to provide continuity and consistency when
evaluating different sites.
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Indicators visible in the
structure:

m the seaward culvert open-
ing submerged at mean
high tide

m culvert invert problem

m aclogged culvert

m water pooling on either
side of the crossing infra-
structure

A culvert invert problem observed in Sandwich, at
site SA-11 —the pipeis sited high in the bank; too
high to pass the full tidal range.

Indicators related to the
vegetation:

m asignificant change in vege-
tation from the seaward to
upstream side of the infra-
structure (the presence of
Phragmites australis up-
stream but not seaward of
the site was the most obvi-
ous indicator)

m the presence and extent of

Phragmites or cattails was Dominant Phragmites observed growing upstream
noted of restriction site HA-4 in Harwich.
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Indicators visible in the
marsh and waterway:

m scouring near an opening of the
pipe, culvert, or bridge abutments

m erosion of the waterway's banks
that appears to be due to detained
tidal flow (rather than roadway
runoff)

m marsh slumping

m vegetation die back/die off

m ponded water on the marsh Severe vegetation die off observed in Barnstable,
surface at site BA-2.

An example of amajor scour pool and vegeta- Marsh slumping and vegetation die off observed
tion die off observed in Brewster at site BR-2. in Sandwich, at site SA-10.

Major erosion observed in Yarmouth, at site YA-4.
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[0 Final Site Selection versus Determination as a Non-tidally
Restricted Site

On-site observation of one or more visual indicator at each preliminary salt marsh re-
striction site was considered evidence of atidal restriction. However, the degree of their
occurrence played the decisive role in determining whether a site was ultimately included
inthisAtlas astidally restrictive of salt marsh. The RCS was aso considered along with
the absence or presence of visual indicators. For example, an observed combination of
the following three conditions may have led the field staff to determine that a site was
not restrictive of salt marsh: 1) the presence of minor scour pools; 2) no observed change
in vegetation; and 3) alow ranking on the Restriction Classification Scheme. However,
the presence of structural engineering features at many sites makes the RCS rating parti-
cularly important. For example scouring, and particularly erosion, may not be visible if
achannel’s banks are armored with rock walls. This would make it necessary to refer

to the RCS. If the RCS rating was high (indicating that the site did not resemble natural,
free-flowing conditions) then the lack of visible erosion and scour may not be useful in
the characterization of asite. Similarly, a site may have exhibited major or significant
erosion while the RCS rating was low (meaning that conditions resembled natural, free-
flowing conditions). Such a case would have alerted the project staff to the likelihood

of other causes of the erosion such as storm water run-off directed to the site.

Project staff used their judgement, information provided by local officials and others,
and a combination of all information collected on the FISto determine if a site should
be characterized as restrictive or non-tidally restrictive of salt marsh. Occasionaly,
fieldwork led the project staff to conclude that, although a particular site met the Basic
Rule for Inclusion as a potential salt marsh restriction site, present conditions observed
indicated that the site was not tidally restrictive of salt marsh. For a complete list of
these sites and the reasons why they were excluded see Appendix B.

— SITE CHARACTERISTICS —

ThisAtlas does not prioritize for remediation the sites identified as tidal restrictions.
Rather, it compiles and presents baseline information about each sitein order to foster
site prioritization by others. A comprehensive chart with nine site characteristicsis pro-
vided for each town, containing the following information for each site: ”

Upstream Affected Wetland Area
Project staff ascertained the size (based in acres) of the affected wetland area up-
stream of the infrastructure that causes the restriction by querying the data asso-
ciated with the WCP GIS data layer. If agiven coastal wetland is restricted by a
linear series of structures, all affected upstream areas are summed. (Refer to the
methodol ogy section of this Atlas to understand how upstream affected areaiis
identified.)

"The project staff consulted several appropriate local officials and other knowledgeable peoplein
each town in order to compile thisinformation. See Appendix E for alist of those contacted.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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The chart provides two numbersin this column. First is the upstream affected
saltmarsh areaonly. Second is the sum total acreage of the upstream affected
salt marsh, shrub swamp, and shallow marsh. Presented along with each site
description is a Gl S-based image with the upstream affected wetland area high-
lighted.

Contiguous Open Space
Based on town open space maps, other appropriate maps, or local knowledge
it is noted whether the upstream affected areais contiguous to or within desig-
nated open space — either publicly owned (municipal, state, or federal) or pri-
vately owned by a conservation organization.

Shellfish Resource Areas
Project staff determined whether a site is located within or contiguous to a known
shellfish resource area, or whether the waterway involved flows over a known shell-
fish resource area. Restoration of these sites may help restore or improve shellfish
resources.

Anadromous Fish Pathways
Some of thetidal restriction sites are located on waterways that serve as impor-
tant anadromous fish runs. Restoration of these sites may result in fish habitat
improvements.

Engineered Flood Structures
Some of theidentified tidal restrictions are caused by man-made flood control
structures such as tide gates or water-control stoplogs. Modification of these
structures or their operation and maintenance plans could in some cases signi-
ficantly improve salt marsh health without jeopardizing human property or safety.

Areas of Critical Environmental Concern (ACEC)
Several of the sites discussed in this Atlas are located within one of the eight
designated Cape Cod ACECs including Herring River, Bourne Back River,
Pocasset River, Waquoit Bay, Sandy Neck/Barnstable Harbor, Pleasant Bay,
Inner Cape Cod Bay, and Wellfleet Harbor.

Priority Habitat of Rare Species (PH) or Estimated Habitat

of Rare Wildlife (WH)
The Massachusetts Division of Fisheries & Wildlife Natural Heritage & Endanger-
ed Species Program’s Massachusetts Natural Heritage Atlas, 2000-2001 Edition,
was used to determine if the upstream affected area of any site includes identified
PH or WH.

Upstream Benefits
In cases where a series of tidal restrictions are found along a waterway, restora-
tion of downstream sites might produce additional upstream benefits by enabl-
ing, or in some cases necessitating, restoration of upstream sites. If asitehasa
companion upstream site that is also included in thisAtlasit isindicated here.

Site Ownership
Ownership of the crossing infrastructure that is the cause of the salt marsh res-
triction was determined as either public or private. Thiswill be useful informa-
tion when remediation is considered. Generally, private ownership of the site
could mean additional funding and permitting obstacles.
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TOWN INVENTORIES
OF SALT MARSH
RESTRICTION SITES

Cape Cod Atlas of Tidally Restricted Salt Marshes

One-hundred and fourteen (114) sites were identified by the Commission’s project staff
as siteswhere infrastructure crosses tidal creeks or channels and causes the restriction
of salt marsh on Cape Cod. Of those 114, nine (9) sites are located on atown line, for
which two communities share maintenance responsibility and/or ownership. The sites
are distributed as follows:

Barnstable — 19 (3 shared)
Brewster — 7 (2 shared)
Bourne—-0

Chatham — 7 (2 shared)
Dennis— 13 (2 shared)
Eastham — 9 (1 shared)
Falmouth — 8

Harwich — 9 (2 shared)
Mashpee — 6 (1 shared)
Orleans— 7 (2 shared)
Provincetown — 1
Sandwich — 13 (1 shared)
Truro—7

Wellfleet — 6

Yarmouth — 11 (2 shared)

Individual sites presented on the following pages are grouped together by town. Town
sections are presented alphabetically and organized asfollows. First, atown-wide map
shows the location of all selected salt marsh restriction sites. Second, the chart of nine
site characteristicsis presented. Lastly, each site is presented on one to two pages with
asite description, general information, GIS image of the upstream affected wetland area,
and photographs of certain site features. A comment section is presented for sites as ap-
propriate. When site conditions and locations warranted it, several sites were grouped
and presented together in order to clearly describe their relationship and proximity to
one another.

Site Labeling

Each final siteisidentified in this Atlas by atwo-letter text label in conjunction with an
assigned site number. The text label isatown identifier and is the first two letters of the
town in which the siteislocated. Site numbering is consecutive by town and generally
arranged from west to east. On the outer Cape, site numbers were generally assigned
from south to north. For example, site TR-1 is the southern most site within the Town

of Truro and site TR-7 is the northern most sitein Truro. A sitethat islocated on atown
line was given adual town identification label. For example, site BR-7/0OR-1 is the west-
ern most site in Brewster and the eastern most site in Orleans. The infrastructure (in this
case, the Cape Cod Rail Trail) that is causing the salt marsh restriction lies on the Brew-
ster/Orleanstown line. Its site description isincluded in both the Brewster and Orleans
town sections.
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TOWN

INVENTORIES

Barnstable
Bourne
Brewster
Chatham
Dennis
Eastham
Falmouth
Harwich
Mashpee
Orleans
Provincetown
Sandwich
Truro
Wellfleet
Yarmouth




TOWN OF

BARNSTABLE

m Town Map
m Chart of Site Characteristics
m Sites1to 19
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SANDWICH/BARNSTABLE

Route 6A restriction of
Scorton Creek (Barnstable)

Site SA-13/BA-1

Site Description

Scorton Creek (Barnstable) flows under Route 6A

at the Barnstable/Sandwich town line via a 4-foot
diameter concrete pipe. The pipeisin good condi-
tion —it is not broken or clogged. The upstream side
of this pipeis considered to be the marsh areato the
southwest of Route 6A, which is also the upstream
affected area of site SA-12. Itisinthisaffected area
that the flow of Scorton Creek (Sandwich) mixes Upstream Affected Area (acres): SM —17.89; M — 13.94;
with the flow of Scorton Creek (Barnstable). Scor- S5-2.06.

ton Creek (Barnstable) does support shellfish and
anadromous fish. Thissite and its affected areaare
located within the Sandy Neck/Barnstable Harbor
Areaof Critical Environmental Concern.

General Information

The seaward side of the creek is 5 feet wide and
narrows to approximately 2 feet upstream of the
pipe. Visua indicators of arestriction include mi-
nor scouring at both ends of the pipe and minor up-
stream erosion. Cattails dominate the vegetation on
the seaward side of Route 6A and are significant in
the upstream marsh area. Phragmites fringes the
back extent of the upstream affected area. Accord- S—

ing to the Wetlands Conservancy Programs wetland This 4-foot concrete pipe passes the flow of Scorton
delineation, shallow marsh divides salt marsh adja- Creek (Barnstable) under Route 6A.

cent to the upstream side of site SA-12 from salt
marsh adjacent to the upstream side of site SA-13/
BA-1

m Restriction width — 4 feet
m Resdtriction length — 56 feet
m Upstream salt marsh — 17.89 acres

Comments

According to the Sandwich Conservation Officer,

at the time of thiswriting this culvert is under con-
sideration for remediation but requires outside fund-
ing due to the fact that the structure is within aMas-
sachusetts Highway Department road layout.

The upstream affected seen here is scattered with
cattails, shrubs, trees, and Phragmites.

Cape Cod Atlas of Tidally Restricted Salt Marshes BA3




— BARNSTABLE —

Penn Central Railroad restriction
of Bridge Creek

Site BA-2

Site Description

Bridge Creek flows in a northerly direction from south

of Route 6A, joins with Spring Creek and discharges to
Barnstable Harbor. Approximately 500 feet east of the
intersection of the railroad and Route 6A, Bridge Creek
passes under the railroad bed via a 3-foot metal pipe that
is set approximately 10 feet below the railroad grade. The
seaward side of this culvert is substantially clogged with
silt, vegetation, and wooden boards. This site lies seaward
of restricted site BA-3. Bridge Creek supports both shell-
fish and anadromous fish.

General Information

Bridge Creek is 10-15 feet wide both seaward and up-
stream of the restriction. Visual indicators of restriction
on the seaward side are severe and include marsh slump-
ing, vegetation die off, ponded water, Phragmites, awide
scouring basin, and major bank erosion. The affected area
between sites BA-2 and BA-3 is also degraded. Scour,
bank erosion, and Phragmites are all present.

m Restriction width — 3 feet
m Restriction length — 40 feet
m Upstream salt marsh — 8.83 acres

Comments

Sites BA-2 and BA-3 were selected and studied by the
Army Corps of Engineers (ACOE) in 1996. The study
found that a 10-foot by 20-foot box culvert under both
Route 6A and the railroad would provide full restoration
of tidal flow.

The upstream pipe opening, while not clogged or bro-
ken, is dwarfed by the pool of water attempting to pass
through it.

BA4

Upstream Affected Area (acres): SM —8.83, S5—20.23,
M —12.89.

Looking seaward over the salt marsh, vegetation die-back
and bank erosion are clearly visible near the restriction.

The seaward culvert opening is clogged with debris, block-
ed by the eroding retaining wall, and inadequately sized.

A 4 by 8-foot box culvert under site BA-2 in conjunction
with the existing Route 6A culvert would provide partial
restoration of tidal flow (ACOE, 1996, pp. 34-35). This
siteis currently being studied by the Massachusetts Wet-
lands Restoration Program for potential restoration in the
near future. To date restoration discussions do not include
work at upstream site BA-3.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BARNSTABLE ——

Route 6A restriction of
Bridge Creek

Site BA-3

Site Description

Bridge Creek flowsin a northerly direction from
south of Route 6A, joins with Spring Creek and dis-
chargesto Barnstable Harbor. This site lies upstream
of restricted site BA-2. Bridge Creek flows under
Route 6A viaa4 by 5-foot dry rubble box culvert.
The culvert appears to be in good condition, exhibit-
ing only minor decay. Bridge Creek supports both
shellfish and anadromous fish.

General Information

The seaward channel is approximately 10-15 feet
wide narrowing to 5-10 feet upstream of the restric-
tion. Visual indicators of arestriction include scour
and bank erosion on both sides of Route 6A. Phrag-
mites is present in the marsh seaward of BA-3 and
fringes the upstream affected area. Cattails are
present on both sides of the culvert.

m Restriction width - 4 by 5 feet
m Restriction length - 50 feet
m Upstream salt marsh - 8.04 acres

The upstream side of culvert seen here is neither
broken or clogged.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —8.04, S5—20.23,
M —11.30.

The seaward culvert opening exhibits minor decay.

Comments

Sites BA-2 and BA-3 were selected and studied by
the Army Corps of Engineers (ACOE) in 1996. The
study found that a 10-foot by 20-foot box culvert un-
der both Route 6A and the railroad would provide
full restoration of tidal flow. A 4 by 8-foot box cul-
vert under site BA-2 in conjunction with the existing
Route 6A culvert would provide partial restoration

of tidal flow (ACOE, 1996, pp. 34-35). The Bridge
Creek tidal restrictions are currently being studied by
the Massachusetts Wetlands Restoration Program for
potentia remediation in the near future. However, to
date restoration and resizing of only the seaward cul-
vert, site BA-2, islikely.
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— BARNSTABLE —

Penn Central Railroad restriction
of Brickyard Creek

Site BA-4

Site Description

Brickyard Creek flows in a northerly direction from
south of Route 6A, joins with Broad Sound and dis-
charges to Barnstable Harbor. Approximately 700
feet west of the end of Buttonwood Lane, Brickyard
Creek flows under the railroad via a 2-foot concrete
pipe set in a concrete headwall. The culvert is
blocked internally, as well as by silt and debris at
both openings. Brickyard Creek does support both
shellfish and anadromous fish.

General Information

The Creek is approximately 5 feet wide both sea-
ward and upstream of the railroad bed. The marsh
area near the seaward opening is severely degraded.
Visual indicators of restriction include major erosion,
scour, marsh slumping, vegetation die off, and pond-
ed water. The upstream end isin poor condition.
Erosion has exposed and undermined the headwall.
Because flow is blocked, only minor scouring has
scarred the creek bed. Phragmites fringes the up-
stream affected area. Both ends of the pipe are sub-
merged at high tide.

m Restriction width — 2 feet
m Restriction length — 45 feet
m Upstream salt marsh — 8.54 acres

Erosion has exposed and undermined the upstream
headwall; high tide lines are visible well above the

opening.

BAG6

The seaward culvert opening, with the high-tide line
evident well above it, is scarred by major scouring
and bank erosion.

Comments

This culvert is accessible by foot or by small boat at
high tide. No road provides direct access to the site.
Town officials have witnessed the use of this culvert
by anadromous fish, however the run is not nearly as
productive as it has been historically.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— BARNSTABLE ——

Millway Road restriction of
Maraspin Creek

Site BA-5

Site Description

Located in Barnstable Village, the concrete bridge
of Millway Road separates the marina of Barnsta-
ble’'s inner harbor from the salt marsh of Maraspin
Creek. Theroad crosses the creek via a 23-foot
span, with rock armored bridge abutments. The
bridge isin excellent condition. This site lies about
ahalf-mile seaward of site BA-6. Barnstable inner
harbor does support shellfish, however shellfishing
is prohibited. The upstream affected areaislocated
within the Sandy Neck/Barnstable Harbor ACEC.

General Information

Water is detained upstream of the bridge due to an
obviousrise in elevation from the seaward to up-
stream creek bed caused by rocks built up under
the bridge. Water flows from the inner harbor
under the bridge where it forms alarge pool,
eventually flowing upstream via approximately
four narrow channels. The bridge's abutments are
armored, therefore not exhibiting scour or erosion,
except for minor signs of each upstream of the
bridge. Phragmitesis not present near the bridge,
however does dominate the salt marsh asit nears
upstream site BA-6.

m Restriction width — 23 feet
m Restriction length — 36 feet
m Upstream salt marsh — 32.82 acres

Comments

One of the upstream channelsisthe site of an old
mill dam. Large boulders and cement are still pre-
sent though the old dam is now breached. This spot
may be acting as arestriction and should be consid-
ered in any future remedation at this site.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —32.82;
SS—3.82; M —1.57.

Seaward side of Millway Road bridge seen at high tide.

View looking upstream over Maraspin Creek; water
pools and then flows upstream via several smaller
channels through the marsh.
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— BARNSTABLE —

Commerce Road restriction of
Maraspin Creek

Site BA-6

Site Description

Approximately one-half mile to the east of site
BA-5, Maraspin Creek flows under Commerce Road
viaa 3-foot corrugated metal pipe. The culvertisin
fair condition. The upstream end has become €llipti-
cal rather than circular, due to the weight of concrete
that coversit.

General Information

The creek is approximately 4 feet wide both sea-
ward and upstream of the restriction. Scour and
erosion are present near both ends of the pipe.
Phragmites dominates the marsh on the seaward
side. Upstream of the culvert amix of Phragmites
and cattails gives way to dominant Phragmites ap-
proximately 100 yards upstream of the restriction.

m Restriction width — 3 feet
m Restriction length — 75 feet
m Upstream salt marsh — 0 acres

Upstream view of the Commerce Road culvert,
which has been misshapen by the weight of this
concrete top layer.

BA8

The seaward side of culvert under Commerce Road
is nearly obscured by the Phragmites.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BARNSTABLE ——

Jeep trail restriction of channel
off Wells Creek

Site BA-7

Site Description

This site iswithin the Sandy Neck peninsula of West
Barnstable. Sandy Neck is abarrier beach with high
dunes separating the beach on its north side from the
creeks and marshes on its south side. Wells Creek,
flowing north from Barnstable Harbor, crosses under
the jeep trail viaan 8 by 3.5-foot concrete box cul-
vert. Thejeep trail isan unpaved sand and dirt road
that runs the length of the peninsula along the edge
of the marsh, providing access for the scattered hous-
es on the Neck. Wells Creek supports a shellfish re-
source area.

General Information

Both the seaward and upstream channels are approxi-
mately 10 to 15 feet wide. Rock retaining walls at-
tempt to keep the jeep trail from washing out around
the culvert, however scouring and erosion are present
at the site.

m Restriction width — 8 feet
m Resdtriction length — 15 feet
m Upstream salt marsh — 8.88 acres

High tide at site BA-7, which regularly floods the
jeep trail.

Cape Cod Atlas of Tidally Restricted Salt Marshes

View of the seaward side of the Sandy Neck culvert
at low tide.

Comments

The existing culvert was constructed in 2000, and
isin excellent condition. The town replaced the ori-
ginal structurein order to better accommodate storm-
flows from the Harbor that had overwhelmed the
previous culvert. However, peak high tide flows till
cannot be accommodated by the new culvert and re-
sult in regular flooding around the site. This site was
observed during an incoming tide. Water did not
seem to be slowed by the undersized culvert. It sim-
ply found its way around the culvert and retaining
walls and over the jeep trail.

BA9




BARNSTABLE/YARMOUTH

Keveney Lane/Mill Lane restriction
of Mill Creek and Hallets Mill Pond

Site BA-8/YA-1

Site Description

Mill Creek and Hallets Mill Pond form the Barn-
stable/Yarmouth town line. The creek flows south
from Cape Cod Bay, passes under Keveney/Mill
Lane, and flows into Hallets Mill Pond. A bridge
spans the river in two sections that are separated

by awide stone center support, in effect acting as
two box culverts measuring twelve and thirteen feet
wide. Thebridgeisin good condition. Thissitelies
seaward of restricted site YA-2, which islocated at
the upstream extent of Hallets Mill Pond. Thistidal
system supports a shellfish resource area.

General Information

Mill Creek, which is approximately 150 feet wide,
must pass through the two openings of the bridge
that together total 25 feet. Water is detained up-
stream of the bridge in Hallets Mill Pond due to

an obviousrisein elevation from the seaward to
upstream streambed caused by rocks built up under
the bridge. Near the bridge, the banks of the pond
exhibit visual signs of tidal restriction including
minor scour and significant bank erosion, however
because much of the bank is armored by rock walls
visual indicators are not reliable.

m Restriction width — 25 feet
(divided into two sections)

m Restriction length — 12 feet

m Upstream salt marsh — 15.10 acres

Comments

The upstream affected area lies within both towns,
therefore each would need to be involved in any
restoration discussion and efforts. According to the
Yarmouth Conservation Administrator, Hallets Mill
Pond receives about one-third of the flow received
in Barnstable Harbor.

BA10
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Hallatis Mill

Upstream Affected Area (acres): SM —15.10; M —4.10.

Water is detained upstreamin Hallets Mill Pond
due to rocks built up in the streambed under neath
the Keveny/Mill Lane Bridge.

At low tide water flows downhill out of Hallets Mill
Pond and seaward via Mill Creek into Cape Cod Bay.

Cape Cod Atlas of Tidally Restricted Salt Marshes




MASHPEE/BARNSTABLE

Quinaquissett Road/School Street
restriction of the Santuit River

Site MA-6/BA-9

Site Description

The Santuit River forms the town line between
Mashpee and Barnstable. Commonly known as the
School Street bridge, this site links Quinaqui ssett
Road in Mashpee with School Street in Cotuit, Barn-
stable. The 45-foot long by 25-foot wide bridge
spanstheriver at its mouth on Shoestring Bay. The
bridge span is 45 feet long by 25 feet wide. The up-
stream banks of the Santuit are largely undevel oped.
A narrow strip of salt marsh lines the eastern bank,
becoming alarger upstream marsh area comprised
of salt marsh, shallow marsh, and shrub swamp. The
Santuit River supports an annual herring run. Shell-
fish are present in Shoestring Bay near this bridge,
though shellfishing is prohibited.

General Information

The seaward side of the bridge paralléls the north-
ern extent of Shoestring Bay, therefore a channel
measurement is not relevant. The Santuit River be-
gins on the upstream side of the bridge and is appro-
ximately 100 to 150 feet wide — clearly wider than
the 45-foot bridge span. Long bridge abutments
were built out from the natural banksto decrease the
need for construction of awider span — obvious con-
tributors to the tidal restriction. Minor scour isvisi-
blein the river and bay near the opening. Cattails
(seaward and upstream) and Phragmites (seaward
only) are present along the riverbanks.

m Restriction width — 45 feet
m Restriction length — 25 feet
m Upstream salt marsh — 11.07 acres

Comments

Reconstruction of the bridge began in the fall of
2000. The project isintended to widen the bridge
and increase its height above the Santuit River. Un-
fortunately, reconstruction did not include increasing
the width of the span to allow increased tidal flow.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —11.07,
SS-1.19; M —17.51.

Construction underway on the Santuit River bridge
to widen and raise the roadway; unfortunately plans
do not include alleviating the restriction.

Upstream of the bridge salt marsh lines the eastern
riverbank while development is visible on the west-
ern bank.

BA1l




— BARNSTABLE —

Barrier Beach restriction of
Rushy Marsh Pond

Site BA-10

Site Description

Rushy Marsh Pond is located in the Cotuit section
of Barnstable. It is connected to Nantucket Sound
by a 1-foot corrugated metal pipe which extends
from the Sound under a barrier beach and an upland
area of private property to the pond. The length of
this crossing is estimated at 300 feet. Main Street
crosses the upstream affected area in effect severing
the marsh area.

General Information

This culvert isin rather poor condition and provides
minimal tidal inflow to the pond. The barrier beach
isinfluenced by longshore currents that frequently
alter the beach morphology. A comparison of four
USGS topographic maps between 1942 and 1985
shows accretion and erosion of beach spits both
north and south of Rushy Marsh Pond (Town of
Barnstable GIS department, 2001). The seaward
outlet liesin thetidal strip of beach and gets clog-
ged with sand regularly. Phragmites covers appro-
ximately two-thirds of the pond perimeter.

m Resdtriction width - 1 foot
m Restriction length - 300 feet (approx.)
m Upstream salt marsh - 0 acres

View from beach toward pond — Phragmites marks
the pond'’s edge.

BA12

Upstream Affected Area (acres): M —8.88.

. e e R Y o .--7'-'- e

This stick marks the location of the seaward culvert
opening.

Comments

Staff of the Cape Cod Mosquito Control Project visit
the site weekly to clear away sand from the opening.
While this seaward side is marked with a pole, the
upstream (pond) side could not be found, despite a
general indication from the Mosquito Control staff
and the assistance of alocal historian. A neighbor-
hood group recently formed that advocates for more
tidal flushing to the pond.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— BARNSTABLE ——

East Bay Road restriction of
an unnamed creek

Site BA-11

Site Description

A 20-inch diameter concrete culvert under East Bay
Road in Osterville connects East Bay with a small
salt marsh. The seaward side of the culvert is not
visible; it is buried under a pile of rocks. The up-
stream opening is visibly blocked by sand and muck.
Water marks indicate that both ends of the pipe are
submerging regularly.

General Information

A channel, 2 feet wide and approximately 20 feet
long, connects the seaward opening with East Bay.
The upstream channel is also 2 feet wide. Restric-
tion is evidenced by minor erosion on the upstream
banks, minor scour in the channel bed, and alarge
scouring basin on the seaward side. Phragmites
dominates the vegetation toward the back edge of
the affected area.

m Restriction width — 20 inches
m Resdtriction length — 50 feet
m Upstream salt marsh — 1.95 acres

The upstream pipe opening is nearly submerged and
erosion has exposed much of the pipe.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Sones cover the spot where the seaward opening
is believed to be located; a short channel opens
into East Bay.

Comments
The wetland area is bordered on three sides by low
lying development.
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— BARNSTABLE —

Bay Lane restriction of unnamed
channel off the Bumps River

Site BA-12

Site Description

A tributary of the Bumps River flows under Bay
Lane, approximately one-quarter mile north of the
South Main Street bridge (see Appendix B, Site
BA-e). Flow passes under Bay Lane viaa 30-inch
opening within a concrete headwall. While the sea
ward opening isin excellent condition and is not
broken or clogged, the upstream opening is clog-
ged by silt and is reduced to only 5 inches by water-
control stoplogs that have been inserted to detain
flow. Bumps River does support shellfish and
anadromous fish.

General Information

A 20-foot wide, 100-foot long, channel connects
this culvert to the Bumps River. Visual indicators
of arestriction include significant scouring and
minor bank erosion near the seaward opening.
Upstream, minor erosion is evident. Flow does not
appear to be fast and frequent enough to scour the
area. The vegetation change is dramatic—seaward,
salt marsh exists and dominates, while upstream of
Bay Lane Phragmites dominates.

m Restriction width — 2.5 feet
m Restriction length — 36 feet
m Upstream salt marsh — 0 acres

Phragmites dominates the view and the vegetation
in the upstream affected area.

BA14

Water pools at the seaward side of the culvert under
Bay Lane as high tide approaches.

Comments

It appears that the upstream area, now an unnamed
pond, was once cranberry bogs. The stoplogs that
are in place leaving only a 5-inch opening seem to
be preventing any flushing in this upstream area.
The party responsible for management of water level
and placement of stoplogs should be identified. The
Town of Barnstableis currently relaying shellfish in
the Bumps River to other locations in town to allow
them to depurate and ultimately become available for
shellfishing.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— BARNSTABLE ——

Craigville Beach Road restriction
of the Centerville River

Site BA-13

Site Description

In Centerville, Craigville Beach Road crosses the
Centerville River on a bridge spanning 55 feet. Up-
stream of this bridge the Centerville River continues
north connecting Long
Pond and ultimately
Weguaguet Lake. The
bridge is supported by
wood pylonsin the
riverbed. Thissite

is the seaward-most
restriction found along
the Centerville River
affecting upstream site
BA-14 aswell as non-
restricted sites BA-i and BA-j (see Appendix B).
The Centerville River supports shellfish resources
and an anadromous fish run.

General Information

Theriver is approximately 100 feet wide both sea-

ward and upstream of the bridge. Visual indicators
of arestriction include significant scouring and mi-
nor erosion seaward of the bridge and minor scour,

Salt marsh lines the banks of the Centerville River
upstream of the Craigville Beach Road bridge.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —56.26; SS—7.48;
M —17.59.

The Craigville Beach Road bridge undergoing
reconstruction in the fall of 2000.

erosion, and vegetation die off upstream. Phrag-
mites fringes the salt marsh that lines the upstream
riverbanks.

m Restriction width — 55 feet
m Restriction length — 35 feet (approximate)
m Upstream salt marsh — 56.26 acres

Comments

The bridge underwent reconstruction from autumn
2000 through spring 2001 in order to improve its
structural integrity, but not to widen the bridge span.
The Town of Barnstableis currently relaying shell-
fish in the Centerville River to other locationsin
town to allow them to depurate and ultimately be-
come available for shellfishing.
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— BARNSTABLE —

Pleasant Street restriction of
channel to Lake Elizabeth

Site BA-14

Site Description

Pleasant Street, an abandoned dirt road, crosses the
stream connecting L ake Elizabeth with the Center-
ville River system. The stream passes under the old
road via a 20-inch concrete (seaward opening) and
corrugated metal (upstream opening) pipe. This pipe
appears to be located on the private property of the
Craigville Christian Camp Conference Center. This
site lies upstream of restricted site BA-13. The sea-
ward end isin poor condition and is partialy clog-
ged with muck and debris, while the upstream end
isinfair condition. This stream supports an anadro-
mous fish run from the Centerville River to Lake
Elizabeth and Red Lily Pond.

General Information

The seaward channel is approximately 5 feet wide
and actually widens upstream where it varies be-
tween approximately 5 and 10 feet. Visual indica
tors of arestriction include minor pooling, scouring
basins, and erosion on both the seaward and up-
stream sides. Small stands of Phragmites are also
found at the both ends of the culvert. No water was
observed to be flowing through this pipe.

m Restriction width — 20 inches
m Restriction length — 60 feet
m Upstream salt marsh — 0 acres

Upstream end of culvert, with seaward sidein
background.

BA16

View from the culvert into the Centerville River
and salt marsh beyond; a narrow stand of Phrag-
mites lines the roadway near the pipe.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BARNSTABLE ——

Hyannisport Golf Club cart path
over Halls Creek

Site BA-15

Site Description

Halls Creek flows from Centerville Harbor, past
Squaw Island, along the eastern edge of the private
Hyannisport Golf Club course and connects with
Simmons Pond to the north of Craigville Beach
Road. An unpaved golf cart path accessed from
Marchant Mill Road, crosses the creek near the third
hole's tee-off area. The path crosses the creek viaa
10-foot wooden bridge. The bridge span is effective-
ly reduced to approximately 7 feet by a protruding
wall that retains the tee-off green. Restricted site
BA-16 lies approximately one-quarter mile north of
thissite. Halls Creek does not support shellfishin
the vicinity of this site, nor does it support anadro-
mous fish.

General Information

The stream channel is approximately 15-20 feet wide
seaward narrowing to 10-15 feet wide upstream of
the bridge. By the time the channel reaches up-
stream site BA-16 it has broken into smaller chan-
nels ranging from 2 to 10 feet. Minor bank erosion
and vegetation die off occur on both sides of the
bridge, and adlight scouring basin is present on the
upstream side. Thereis also minor surface ponding
on the upstream side.

m Restriction width — 10 feet

m Restriction length — 13 feet
m Upstream salt marsh — 2.52 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —2.52;
SS-3.04.

Seaward side of wooden bridge over Halls Creek
with the tee-off area protruding into the channel
on theright. \iegetation die off and bank erosion
scar the creek banks.

When looking upstream from the bridge across
the affected salt marsh the berm of site BA-16
isvisiblein the distance.
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— BARNSTABLE —

Marchant’'s Mill Road restriction
of Halls Creek

BA-16

Site Description

Halls Creek flows from Centerville Harbor, past
Squaw Island, along the eastern edge of the private
Hyannisport Golf Club course and connects with
Simmons Pond to the north of Craigville Beach
Road. Halls Creek isfirst restricted by site BA-15
and then is further restricted at this site by March-
ant’'s Mill Road, a private road. Flow passes under
the road via a 20-inch concrete pipe. The upstream
side of the pipeis set approximately 2 feet below
the surface water level within a concrete headwall
outfitted for the placement of water-control stoplogs.
Halls Creek does not support shellfish resourcesin
the vicinity of this site, nor does it support anadro-
mous fish.

Upstream Affected Area (acres): SS—3.04.

General Information

The salt marsh that is considered the upstream af -
fected area of site BA-15 extends to the seaward side
of Marchant's Mill Road. Cattails are present in the
salt marsh as it approaches this site. Upstream of
this pipe, the creek becomes a pond that is surround-
ed by shrub swamp and scattered low-lying devel op-
ment. Channels through the seaward salt marsh
range from 2 to 10 feet. Visual indicators of ares- ;his 204“02 openi “g ;EOV% ;’lvﬁiefdffom;he up-
triction include ponded water, vegetation die off, reéam pona seaward through the downsiream
minor scour and bank erosion near the seaward pipe salt marsn of Halls Creek.

opening. No Phragmiteswas visible.

m Restriction width — 20 inches
m Restriction length — 20 feet
m Upstream salt marsh — 0 acres

Comments

The Wetlands Conservancy Program delineated
both open water and shrub swamp adjacent to the
upstream pipe opening. When fieldwork was con-
ducted for this Atlas, water-control stoplogs were
not in use. The water level was high enough so that

water was still ponded upstream and was draining

seaward at a steady rate. Upstream of Marchant’s Mill Road, a private road,
this pond is fringed by shrub swamp and scattered,
low-lying devel opment.

BA18 Cape Cod Atlas of Tidally Restricted Salt Marshes




— BARNSTABLE ——

Ocean Avenue restriction
of Stewart’s Creek

Site BA-17

Site Description

Stewart’s Creek isrestricted by a 2-foot concrete
culvert under Ocean Avenue with water-control stop-
logs on the upstream end. Stewart’s Creek is con-
nected to Hyannis Harbor by this culvert. The cul-
vert appears to be in good condition and, except for
the stoplogs, is not clogged. Hyannis Harbor does
support shellfish resources, though fishing is prohi-
bited. Stewart’s Creek supports an anadromous fish
run that is severely restricted by many undersized
culvertsin the upstream creek system.

General Information

The seaward side of the creek is 20 feet wide and
runs approximately 100 feet from the culvert to the
shoreline of Hyannis Harbor. Visual indicators of a
restriction include seaward scour and erosion. The
seaward side of the pipe becomes submerged at high
tide, evidenced by high water marks. The upstream
end is elevated above the seaward opening. Phrag-
mites is the dominant vegetation visible along the
upstream banks of Stewart’s Creek, continuing along
the banks of Joshua's Creek. Minor bank erosion is
also evident in the upstream channel.

m Restriction width — 2 feet
m Restriction length — 45 feet
m Upstream salt marsh — 0 acres

Comments

This site was examined by the Massachusetts Wet-
lands Restoration Program in July 1999, which
documented the upstream embayment as becoming
eutrophic and likely to benefit from greater tidal
flushing. Sedimentation, water depths, and effects
on shellfish in the Harbor are issues of concern at
thissite. Recently, this site was picked up by Army
Corps of Engineers Section 206 Program. A Prelimi-
nary Restoration Plan will be released in early fall,
2001. Should the Town of Barnstable elect to partner
with the Corps, the next step will be to study feasibil-
ity of remediation and prepare a Planning Design and
Analysisthat could ultimately lead to reconstruction
of the site.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres):
S5-15.07; M —4.24.

Seaward side of the Ocean Avenue culvert view-
ed from Keyes Beach. High water marks appear
above the top of the culvert opening.

Looking upstream from Ocean Avenue into the
Sewart’s Creek marshes. Phragmitesisvisible
all along the heavily devel oped shoreline.
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— BARNSTABLE —

Hawes Avenue restriction
of unnamed creek

Site BA-18

Site Description

The culvert islocated approximately 200 feet west
of the entrance to Kalmus Park Beach in Hyannis.
Hawes Avenue runs east to west, paralleling the
shoreline of Hyannis Harbor. A 3-foot culvert runs
under Hawes Avenue, connecting tidal flow in the
Harbor with alarge salt marsh area north of the road.
The seaward side of the culvert is a 3-foot metal pipe
set within a stone jetty in Hyannis Harbor. The
opening is submerged at mean high tide. The pipe
is approximately 250 feet long, emerging upstream
as a 3-foot diameter concrete culvert set in an angled
wing and headwall.

General Information

There are no measurable channelsin this system.
Hyannis Harbor is the seaward area and an un-
named pond within a patch of salt marsh makes up
the upstream area. Visual indicators of restriction
include amajor scour basin near the upstream open-
ing, aswell as minor bank erosion and erosion be-
hind the concrete headwall. Ocean Street deline-
ates the eastern edge of the upstream affected area,
and Phragmites visibly dominates the marsh area
behind the houses on it.

m Restriction width — 3 feet
m Restriction length — 250 feet (approximate)
m Upstream salt marsh —12.11 acres

Comments

Non-restricted site BA-m effectively separates the
upstream affected areas of sites BA-18 and BA-19.
According to the Barnstable Engineering Division, it
islikely that historically site BA-m was an operating
culvert, allowing flow to pass under Gosnold Avenue
and hydrologically connecting the affected areas of
sites BA-18 and BA-19.

BA20

Upstream Affected Area (acres): SM —12.11.

The seaward side of the pipe, seen under this
stone jetty, opens directly into Hyannis Harbor.

Concrete wing walls frame the culvert opening
on the upstream side, submerged here at high tide.
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Ocean Street restriction of
Snows Creek

Site BA-19

Site Description

In Hyannis, Snows Creek flows under Ocean Street
viaa 3-foot metal pipe set in large concrete retaining
walls. On the seaward side, the wall rises five feet
above the stream bed. The upstream opening is
semi-circular with a 3-foot diameter. Itissetina
concrete headwall with two concrete side walls con-
taining the stream. The semi-circular shapeisthe
result of a stone base plate blocking half of the pipes
opening. The seaward opening is clogged by silt and
debris.

General Information

Seaward, the creek is approximately 30 feet wide.
The upstream channél is short, and becomes an
open pond approximately 100 feet beyond the cul-
vert. A minor stand of Phragmitesis present near
the upstream opening. Other evidence of tidal re-
striction includes aminor scouring basin and vege-
tation die-off near the seaward opening.

m Restriction width — 3 feet
m Resdtriction length — 30 feet (approximate)
m Upstream salt marsh — 0 acres

Concrete retaining walls channel Snows Creek into
a 3-foot opening, submerged here at high tide.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Concrete headwall on the seaward side of Snows Creek
obscures the culvert opening below the water surface.

Comments

Sand build up at the mouth of Snows Creek is a con-
stant problem for the tidal system causing amagjor
restriction before the flow can even reach this cul-
vert. Non-restricted site BA-m effectively separates
the upstream affected areas of sites BA-18 and BA-
19. According to the Barnstable Engineering Divi-
sion, itislikely that site BA-m was a historically op-
erating culvert, allowing flow to pass under Gosnold
Avenue and hydrologically connecting the affected
areas of sites BA-18 and BA-19.
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—— DENNIS/BREWSTER ——

Sea Street restriction
of Quivett Creek

Site DE-2/BR-1

Site Description

Sea Street was abandoned just north of Quivett Creek
near its headwaters on the Dennis/Brewster town line.
Pedestrian access continues south on the abandoned
road-bed across Quivett Creek. According to local offi-
cials, there are two culverts under the former Sea Street
each measuring 20-inches (these culverts were not visi-
ble during fieldwork conducted for thisAtlas). The sea-
ward side of the Creek pools significantly at the road-
way berm astidal flow triesto pass under Sea Street.

A three-sided concrete structure passes the flow on the
upstream side of the Sea Street path. A 20-inch corru-
gated metal pipeisalso located at the site. Although
itissited high in the bank, it regularly passes water at
high tide. Quivett Creek supports an active anadro-
mous fish run to spawning ponds south of Route 6A.

General Information

Quivett Creek is approximately 10 feet wide both sea-
ward and upstream of the restriction. Obvious charac-
teristics of atidal restriction are present on either side
of the submerged culverts —major scouring occurs as
the water is detained in basins it has formed near the
culvert openings; the banks of Quivett Creek are erod-
ing significantly due to the unnatural stream conditions;
the marsh near the seaward opening exhibits both marsh
slumping and vegetation die off. The vegetation chang-
es significantly from the seaward to the upstream sides
of the restriction — there is a significant presence of
Phragmitesin the upstream area.

m Restriction width — two 20-inch pipes
m Restriction length— 55 feet
m Upstream salt marsh — 5.29 acres

Comments

After significant study by ateam including the Nation-
al Marine Fisheries Service (NMFS), the Massachusetts
Wetlands Restoration Program, and local officials from
Dennis and Brewster, this site is targeted for remedia-
tion. Onetidal measurement taken during a study show-
ed a high tide water level 18 inches higher on the sea
ward than on the upstream side of Sea Street. The
NMFS has funding in place for this restoration and is
moving forward with the cooperation of both commu-
nities.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Upstream Affected Area (acres): SM —5.29;
SS-0.99; M -5.34.

This corrugated metal pipeis suspended highin the
bank but does pass water regularly. Water also flows
through an obscured opening below this water line.

Flow is directed down through this concrete structure;
broken pipe and the suspended pipe are visiblein the
background.
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— BREWSTER ——

Cranberry bog berm restriction of
channel off Quivett Creek

SiteBR-2

Site Description

West of Drummer Boy Park Butler Lane extends north
from Route 6A, ending at a cul-de-sac where several
walking trails lead into the woods north of Butler Lane.
For detailed trail directions speak with the local Con-
servation Commission, which is aware of this restric-
tion and its specific location. Privately owned, now
inactive, cranberry bogs dot the marsh. Berms built to
support past cranberry farming are still in place, sever-
ing thetidal flow. Thissite (lying seaward of BR-3)
consists of a 6-inch plastic, PV C pipe set low in the
cranberry bog berm. To keep the weight of the berm
off the pipe, and to help keep the opening clear, wood-
en boards form a casing around the pipe’s seaward
opening. The upstream pipe opening sticks out under
aheavily eroded retaining wall.

General Information

The seaward channel is approximately 5 feet wide.
Where the tide attempts to pass through the berm it

is effectively dammed by the berm — the 6-inch pipe
allows on afraction of the tidal flow to pass upstream.
Delineated as salt marsh by the WCP, Phragmites and
scrub brush dominate the upstream area. This vegeta-
tion isin stark contrast to the extensive salt marsh just
seaward of this site, extending to the bermitself. At
the seaward opening the visual indicators of atidal
restriction are extreme — scour, bank erosion, and ve-
getation die-off are each evident and are among the
worst observed.

m Restriction width — 6 inches
m Restriction length— 22 feet
m Upstream salt marsh — 0.83 acres

Comments

While the berms and bog areas are privately owned,
these and other pathways traversing the Quivett Creek
marshes are heavily used by the public. There are no
protected open space parcels directly adjacent to this
upstream affected area. The town isinterested in pur-
chasing and protecting land in this area however, land
prices are high and there is hope that private citizens
will take steps to protect this marsh area.

BR4

Upstream Affected Area (acres): SM —0.83;
S5-0.36; M —3.75.

Bank scouring is severe as water pools by the sea-
ward side of this restrictive cranberry bog berm;
boards form a casing around the tiny, 6 inch pipe.
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Scour, erosion, and vegetation die-off are severe
in the seaward salt marsh adjacent to site BR-2.

The upstream opening of the 6-inch pipe is barely visi-
ble under the heavily eroding wooden retaining wall.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BREWSTER ——

Cranberry bog berm restriction of
channel off Quivett Creek

Site BR-3

Site Description

Therestriction is a 2-foot corrugated metal pipe with
flapper gate (seaward) and a box-type dam structure
(upstream) restricting flow under an old cranberry bog
berm. This sitelies at the rear of the 0.83 acre patch of
salt marsh delineated upstream of site BR-2. Asissite
BR-2, this site is reached viawalking trail s accessed
from the Butler Lane cul-de-sac.

General Information

The pipeis set approximately 4 feet below the up-
stream dam structure, effectively preventing any in-
coming tidal flow from rising up and out of the pipe
to naturally flush the upstream affected area. The up-
stream affected areais dominated by Phragmites.
Water is pooled around the dam structure upstream,;
currently no stoplogs are in place and water is constant-
ly draining from thisarea. The seaward channel (esti-
mated width averaging 4 feet) is approximately twice
the width of the 2-foot pipe. Thereis aflapper valve
stuck in place, open only 5 inches.

m Restriction width — 2-foot pipe with
flapper gate

m Restriction length — 30 feet

m Upstream salt marsh — 0 acres

Metal dam structure in the Phragmites-dominant
marsh upstream of the old cranberry bog berm
(now a footpath).

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): M —3.75.

Corrugated metal pipe with flapper gate visible
through the Phragmites at the seaward opening
of BR-3.

Comments

Site BR-2 lies seaward of thissite and is severely re-
stricted — fieldwork was conducted during an incoming
tide but no tidal waters were reaching the seaward side
of BR-3. There are no protected open space parcels
directly adjacent to this upstream affected area. The
town isinterested in purchasing and protecting land in
this area, however land prices are high and there is hope
that private citizens will take steps to protect this marsh
area.
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— BREWSTER ——

Paine’s Creek Road restriction of
channel into Freemans Pond

SiteBR-4

Site Description

At the mouth of Stony Brook on Cape Cod Bay a
tidal creek flows under Paine’'s Creek Road viaa 3-
foot corrugated metal pipe. Thetidal creek, which
flows into Freemans Pond, is approximately one
guarter mile long and runs parallel to the shoreline
for about half itslength. Originaly, the pond con-
nected to the Bay by acreek flowing due north from
thepond. The pipeisinfair condition. Rock rein-
forcement lines the banks near the pipe openings.
The seaward opening is submerged at mean high
tide, evidenced by high tide lines visible well above
the opening. This channel supports an anadromous
fish run (brown trout).

General Information

A 20-foot wide channel branches off of Stony Brook
at its mouth and travels only about 15 feet before
reaching the culvert. The upstream channel is ap-
proximately 6-feet wide. Visual indicators of restric-
tion include minor scouring basins and minor bank
erosion at both the seaward and upstream ends of the
pipe. Natural stream conditions and free flow are not
evident. Thereisno Phragmitesin sight of thisre-
striction.

m Restriction width — 3 feet
m Restriction length— 60 feet
m Upstream salt marsh — 8.39 acres

Comments

Freemans Pond is the only salt pond in the town

of Brewster. Conditions are severely degraded and
the system is converting to a freshwater ecosystem.
According to the Brewster Natural Resources officer,
the town would like to restore the natural saltwater
ecosystems. This site was selected and studied by
the Army Corps of Engineersin 1996. The study
found that restoration of tidal flows would be best
provided by a dlightly larger and deeper culvert along
with channel dredging (ACOE, 1996, pp. 37-48).

BR6

Upstream Affected Area (acres): SM —8.39;
M —4.36; SS—8.54.

The 3-foot opening, dwarfed by the pooling
water, clearly restricts natural free-flowing
stream conditions.

Erosion and scour are visible near the upstream
opening; the channel meanders between coastal
banks and salt marsh on its way to Freemans Pond.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BREWSTER ——

Route 6A restriction of
Stony Brook

SiteBR-5

Site Description

Stony Brook crosses under Route 6A viaa 3-foot
wide metal pipe set in concrete and stone headwalls.
Thissiteliesjust to the east of the Cape Cod Muse-
um of Natural History, west of the intersection of
Lower Road with Route 6A, and approximately 150
feet west of site BR-6. Sites BR-5 and BR-6 affect
the same upstream salt marsh, shrub swamp, and
shallow marsh systems. Stony Brook is an active
and successful anadromous fish pathway for both
herring and brown trout.

General Information

The seaward pipe opening protrudes from a stone
headwall that isin serious disrepair; the stone slabs
have eroded, slipped out of place, and now partialy
block the pipe opening adding to its restrictive na-
ture. The upstream channel is approximately 10-15
feet wide. By contrast the upstream channel is only
3 feet wide. The pipeissubmerged at high tide —
water marks are visible on the headwall well above
the opening. Other visua indicators of arestriction
include scouring and bank erosion near the seaward
opening. Additionally, there is significant scouring
adjacent to the upstream opening. A large amount of
sand has been deposited at the edge of the scour pool
in the upstream channel.

m Restriction width — 3 feet
m Resdtriction length — 50 feet
m Upstream salt marsh — 12.25 acres

Comments

According to the Brewster Natural Resources Offic-
er, anadromous fish are found well upstream of this
restriction throughout the freshwater ponds south of
the Stony Brook Mill.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —12.25;
S5-13.12; M -6.19.

The seaward culvert isvisible at low tide with
water pooling by this partially blocked opening.

A large sandbar has formed in the upstream chan-

nel near the culverts scour basin —road runoff from

the nearby major road junction is a likely source.
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— BREWSTER ——

Route 6A restriction of a channel
off of Stony Brook

SiteBR-6

Site Description

Immediately west of the intersection of Lower Road
and Route 6A a branch off of Stony Brook crosses
under Route 6A via a 2.5-foot wide metal pipe set

in concrete and stone headwalls. The main branch
of Stony Brook crosses under Route 6A at site BR-5
just to the west of thissite. Both sites affect the
same upstream salt marsh, shrub swamp, and shal-
low marsh systems. Stony Brook is an active and
successful anadromous fish pathway for both herring
and brown trout.

General Information

The seaward side of the pipeisin generally good
condition except for erosion near the headwall that
has caused arockslide from the bank into the chan-
nel. Thereisasignificant scour basin present near
the seaward opening, which is submerged at mean
high tide. The upstream pipe openingissetina
rock and concrete headwall that was originally de-
signed to enable the placement of water-tight stop
logs. The frame to hold such logs has eroded away
and the remaining headwall is beginning to crumble.
Both seaward and upstream tidal channels are ap-
proximately 10 feet wide. Phragmitesis the signi-
ficant vegetation in the upstream affected area.

m Restriction width— 2.5 feet
m Restriction length — 50 feet
m Upstream salt marsh — 12.25 acres

Comments

According to the Brewster Natural Resources Offi-
cer, spawning fish are found well upstream of this
restriction throughout the freshwater ponds south

of the Stony Brook Mill. Although this culvert does
not pass the flow from the main channel of Stony
Brook, it is part of the sametidal creek system and
flows into the same upstream marsh area.

BR8

Upstream Affected Area (acres): SM —12.25;
SS-13.12; M —6.19.

This headwall supporting the upstream open-
ing isin need of repair—it is eroding and fal-
ling into the channel below.

The seaward opening is nearly submerged even
well before the tideis high. Watermarks are visi-
ble near the top of the headwall.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— BREWSTER/ORLEANS —

Cape Cod Rail Trail restriction of
Namskaket Creek

Site BR-7/OR-1

Site Description

The Cape Cod Rail Trail bike path crosses the Nam-
skaket Creek at the Brewster-Orleans town line caus-
ing amajor tidal restriction. Accessto the siteisvia
the bike path only. One 1-foot pipe was found here,
however there might be additional pipes that were
not visible. This pipeis so egregiously undersized
and the site degraded that tidal flow is effectively cut
off from the upstream marsh area. This siteislocat-
ed within the boundaries of the Inner Cape Cod Bay
Areaof Critical Environmental Concern, owned and
managed by the state Department of Environmental
Management (DEM).

General Information

Thesiteisin serious disrepair. The seaward pipe
opening was obscured and buried under a pile of
rocks. After some digging a 1-foot metal pipe was
uncovered. Upstream of the bike path, water is flow-
ing down into a hole below ground where the pipeis
presumed to be — the pipeitself is not visible. The
creek banks at the site are extremely eroded, with
vegetation die off and major scouring pools scarring
the upstream site. The width of Namskaket Creek
varies between 6 and 10 feet both seaward and up-
stream of the Rail Trail. Phragmites dominates the
upstream affected area. The restriction has persisted
for so long that the upstream system has become
mainly afreshwater marsh.

m Resdtriction width — 1 foot (estimated)
m Restriction length — 62 feet
m Upstream salt marsh — 1.12 acres

Comments

A joint restoration effort is underway by the Natural
Resources Conservation Service (NRCS), DEM, Or-
leans and Brewster local officials, the state Wetlands
Restoration Program, and MA Coastal Zone Manage-
ment. At the time of thiswriting inventory and as-
sessment, a needs assessment, and cost estimates for
materials and services have been completed. The
restoration project is currently in the permitting pro-
cess and work is expected to begin in Fall 2002.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Mamsha ket
Creek

An eroding retaining wall helps support the Cape Cod

Rail Trail that isrestricting tidal flow in Namskaket Creek —
water is seen bubbling out from under a pile of rocks that
covers the 1-foot pipe.

Phragmites and shrubs are seen taking over the once salt
mar sh upstream of the Rail Trail.

BR9
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—— HARWICH/CHATHAM ——

Deep Hole Road restriction
of the Red River

SiteHA-8/CH-1

Site Description

The Red River forms the boundary between Harwich
and Chatham and discharges into Nantucket Sound.
Deep Hole Road crosses the Red River, passing its
flow viaa 16-inch corrugated metal pipe set in a con-
crete headwall. The pipe appearsto be in good con-
dition —it is not broken or clogged. The seaward
opening is submerged at mean high tide. Tidal re-
striction sites HA-6 and HA-7 lie on a channel of

the Red River that islocated seaward of Deep Hole
Road, and they are therefore not connected to site
HA-8/CH-1. The Red River does support shellfish
resources and is used by anadromous fish en route
to Skinequit Pond in South Harwich.

General Information

The seaward channel is approximately 10 to 15 feet
wide, narrowing upstream to 2 to 5 feet. Visual in-
dicators of arestriction on the seaward side of the
road include minor bank erosion and minor vegeta-
tion die back. A scour pool isalso evident near the
upstream pipe opening. Cattails are present seaward
of the roadway berm and become more prevaent up-
stream. Phragmites was also observed in the up-
stream affected area.

m Restriction width — 16 inches
m Restriction length — 26 feet
m Upstream salt marsh — 3 acres (estimate)

Comments

According to the Director of the Chatham Water
Quality Laboratory, the area upstream of Deep Hole
Road is a natural low point that collects significant
fresh water drainage and is therefore atransition
zone. Anincrease in the size of the pipe would like-
ly not change the area affected by tidal flow, but
could serve to make the existing salt marsh healthier.

! The Wetland Conservancy Program delineated salt marsh
lying both seaward and upstream of Deep Hole Road as one
continuous area, totaling 45.63 acres. The road does sever
this salt marsh, which should have been delineated as two
polygons. The area upstream of Deep Hole Road, estimated
at 3.0 acres, could not be highlighted independently of the
seaward areafor thisimage.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Red River

This 16-inch corrugated metal pipe set in the con-
crete headwall passes the flow of the Red River
under Deep Hole Road.

il

Visual indicators in this upstream affected marsh
include a small scour pool near the pipe opening
and significant growth of Phragmites and cattails.
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— CHATHAM ———

Chatharbor Lane restriction of
unnamed channel off Mill Creek

SiteCH-2

Site Description

Mill Creek flows north from Cockle Cove in Nan-
tucket Sound. Near the mouth of Mill Creek a chan-
nel branches off in an easterly direction, flowing
nearly parallel to the Cockle Cove Beach. Thisun-
named channel flows under Chatharbor Lane (adirt
road) viaa 10-inch diameter metal pipe. The pipe
appears to be in poor condition and is visibly block-
ed by debris and detritus. The seaward openingis
consistently submerged at mean high tide. Low-
lying development around the upstream affected
areais subject to flooding during storm and extreme-
ly high tides under present conditions. Mill Creek
does support shellfish resources.

General Information

The seaward channel is approximately 5 to 10 feet
wide, narrowing upstream to 3 to 4 feet. Visua in-
dicators of arestriction include major seaward scour-
ing and erosion, and significant vegetation die off.
Upstream conditions included minor scouring with
major erosion of the berm behind the pipe opening.
A significant number of dead and dying shrubs were
observed within the upstream affected area. Phrag-
mites was not observed near this site.

m Restriction width — 10 inches
m Restriction length — 78 feet
m Upstream salt marsh — 0.0 acres

Comments

What is now considered the upstream affected area
of site CH-2 was historically connected with tidal
flow in Nantucket Sound viatwo locations. First,

at the location of site CH-2, and second, at a natural
opening in the barrier beach between the mouths of
Mill Creek and Cockle Cove Creek. This second
opening no longer exists and beach nourishment pro-
jects at Cockle Cove Beach will prevent its re-open-
ing in the future.

Water trickling out of a mound of dead seaweed
near the seaward opening enabled field staff to
dig out the opening of the 10-inch pipe. Erosion
is a serious problem near the opening.

This 10-inch metal pipe passestidal flow under
Chatharbor Lane. Erosion is eating away at
the roadway berm.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— CHATHAM ———

Ridgevale Road restriction
of channel between Cockle Cove
Creek and Bucks Creek

SiteCH-3

Site Description

Bucks Creek (or Sulphur Springs) and Cockle Cove

Creek share the same discharge point into Nantucket
Sound, located near Cockle Cove Beach and Ridge-

vale Beach. After branching near their mouth, Bucks

Creek flows northeast and Cockle Cove Creek flows
northwest. A 77-foot long culvert under Ridgevale
Road, at its intersection with Cranberry Lane, con-
nects the marshes of Cockle Cove Creek (to the
west) with Bucks Creek (to the east). Tidal flow
passes under the road via a 25-inch diameter corru-
gated metal pipe. The pipe appears to be in good
condition —it is not visibly broken or clogged. The
creeks' shared discharge area creeks supports shell-
fish resources.

General Information

Tidal flow may reach this site from either the east

or west, therefore, seaward and upstream “sides’ are
not appropriate labels for this site. The channel ap-
proaching the site from the east (Bucks Creek side)
is approximately 5 feet wide. The channel to the
west (Cockle Cove Creek side) is approximately
1-foot wide. Scouring is significant to the east and
minor to the west. Minor bank erosion was a so ob-
served to the east.  The Wetlands Conservancy Pro-
gram delineated salt marsh adjacent to both sides

of this site. Vegetation observed to the east included
shrubs and salt marsh, while Phragmites dominated
the view to the west of Ridgevale Road.

m Restriction width —25 inches
m Restriction length — 77 feet
m Upstream salt marsh — unable to determined

Comments

The Director of the Chatham Water Quality Labora-
tory believes that a nominal amount of flow actually
reaches either side of this pipe and, therefore, if this
pipe did not exist conditions would be similar to con-

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Upstream Affected Area (acres): SM — unable to determine.

The metal pipe, barely visible above the
water line, is set in the steep berm of
Ridgevale Road.

The pipe to the west of the road sits in this scour-
ed pool of stagnant water. Phragmites dominates
the vegetation around it.
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— CHATHAM ———

Cranberry Lane restriction of
unnamed channel off Bucks Creek

Site CH-4

Site Description

Bucks Creek, or Sulphur Springs, supports alarge
area of salt marsh. One channel travels north
through the marshes and crosses under Cranberry
Lane (agravel road) to the east of Ridgevale Road
at site CH-3. Flow passes under Cranberry Lane
viaan 18-inch diameter metal pipe. The seaward
side of the pipe appears to be in poor condition. The
upstream side was inaccessible. Cranberry bogs are
still active upstream of Cranberry Lane and farmers
use flow in this system to support their operations.
Bucks Creek supports shellfish resources.

General Information

The seaward channel is approximately 2 to 4 feet
wide, narrowing to 1 to 2 feet upstream. Visual in-
dicators of arestriction include significant seaward
scouring and bank erosion, with water pooled by the
pipe opening. Minor scouring was visible upstream,
however the area adjacent to the pipe opening was
largely blocked by dense shrubs. What appeared to
be the upstream channel bed was dry. Vegetation
changed significantly from the seaward to upstream
sides of Cranberry Lane —with some areas covered
by cattails and with Phragmites dominating the up-
stream affected area.

m Restriction width — 18 inches
m Restriction length — 31 feet
m Upstream salt marsh —4.77 acres

Comments

According to the Director of the Chatham Water
Quality Laboratory, the health of the salt marsh up-
stream of Cranberry Lane is mainly dependent upon
the management of the water resource by the cran-
berry farmers using this system.

Co6

Upstream Affected Area (acres):
SM—-4.77, S5-0.74.

This pool of water submerged the 18-inch open-
ing on the seaward side of Cranberry Lane.

The Wetlands Conservancy Program
delineated salt marsh upstream of
Cranberry Lane, but shrubs, Phrag-
mites, cattails, and a dry creek chan-
nel were observed.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— CHATHAM ———

Stage Harbor Road restriction
of Champlain Creek

Site CH-5

Site Description

Champlain Creek runs northwest from its mouth on
the Mitchell River, near the intersection of the Mitch-
ell River with Stage Harbor. The creek flows under
Stage Harbor Road via a 20-inch (estimated) metal
pipe. The pipeisin serious disrepair —it is broken

in several places. The seaward opening was buried
under rocks in the channel bed. Champlain Creek
does not serve as an anadromous fishway. Stage
Harbor does support shellfish resources.

General Description

The seaward channel is approximately 10 to 15 feet
wide and 20 yards long with a parking lot retaining
wall serving as one of its banks. The channel nar-
rows dlightly upstream of the road to approximately
10 feet wide. Visual indicators of arestriction in-
clude major scouring and significant erosion both
seaward and upstream of the pipe. Vegetation die
back was observed around the edges of both chan-
nels. Both salt marsh and Phragmites were observ-
ed between the road and the Mitchell River. The
vegetation changes upstream of Stage Harbor Road
where Phragmites and cattails were mixed amongst
shrubs and salt marsh.

m Resdtriction width — 20 inches
m Resdtriction length — 55 feet
m Upstream salt marsh — 4.32 acres

Comments

The marsh area further upstream of the area consid-
ered the upstream affected area of site CH-5isa
transition zone, where cedar swamp has taken hold
and athere is a significant amount of fresh water in-
put. Therefore, the Director of the Chatham Water
Quality Laboratory believes that the upstream affect-
ed areais not likely to benefit from any increasein
tidal flow in Champlain Creek.

Cape Cod Atlas of Tidally Restricted Salt Marshes

The 20-inch pipe lies partially buried under rocks
at the base of the roadway berm where the channel
appearsto end abruptly. The pipeis brokeninto
several segments.

It was possible to measure the pipe on this up-
stream side, were it protrudes from the berm jut-
ting into this severely scoured and eroded pool.
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— CHATHAM ———

Route 28 and Earthen Dike
restriction of Frost Fish Creek

Site CH-6

Site Description

Frost Fish Creek, a sub-embayment of Pleasant Bay,
flows south from its connection with Ryder’s Cove
and Bassing Harbor. Just off of Ryder’'s Cove, Route
28 crosses the mouth of the creek. Flow passes un-
der the road viathree 18-inch pipes, which are set
low in the roadway berm. None of the pipe openings
were observed above the water line. The three pipes
are far apart, located approximately 60 feet and 15
feet apart.

Upstream of Route 28, the Wetlands Conservancy
Program delineated a small pool of open water. An
earthen dike crosses the Creek upstream of this open
water, causing an even smaller second tidal restric-
tion of Frost Fish Creek. Thisdike wasinaccessible,
however according to local officialsit is either an 18
or 24-inch diameter pipe set within a concrete weir.
Historically the weir enabled the placement of water-
tight stoplogs, but it has not been used for many
yearsand isin disrepair. This control structure was
installed in order to regulate tidal flow for the benefit
of upstream cranberry farming operations.

Frost Fish Creek historically supported an anadro-
mous fish run to Lovers Lake. It isnot active today.
The portion of the creek that extends from Ryder’s
Cove to the Route 28 berm does not support signifi-
cant shellfish resources — the creek bed is too muddy
to provide shellfish habitat.

General Description

The Wetlands Conservancy Program did not delin-
eate any wetland vegetation around the small pool
of open water between Route 28 and the dike. Up-
stream of the dike however, shrub swamp and shal-
low marsh were delineated. Because the pipes were
submerged and the upstream site was not accessible,
visual indicators of arestriction were not easily ob-
served. Water was surging and bubbling up at three
distinct spots where the submerged pipes were as-
sumed to be. Scour pools were visible at these loca-
tions. Phragmiteswas not observed on either side of
Route 28.

C8

This bubbling pool of water marks the spot where one
of the three pipes discharges seaward of Route 28.

m Restriction width — three 18-inch pipes
(under Route 28); 18 or 24-inch pipe with
structure for stoplogs (under the dike)

m Restriction length — 75 feet (estimated for
Route 28); 20 feet (estimated for dike)

m Upstream salt marsh — 0.0 acres

(continued on page C9)
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continued from page C8

Route 28 and Earthen Dike
restriction of Frost Fish Creek

Site CH-6

Comments

Frost Fish Creek has been studied as part of Chat-
ham’s comprehensive wastewater management study,
asearch for ways to improve the quality of the water
in local embayments and prevent further degradation
from pollution. This sub-embayment suffers from
poor flushing, which makes the creek vulnerable to
pollution (particularly from nutrients). In fact, Frost
Fish Creek has a system residence time of 422.3
days, caused mainly by the under-sized culverts at
site CH-6.! According to the Director of the Chat-
ham Water Quality Laboratory, Frost Fish Creek has
been considered for conversion into a fresh water
system by installing dikes in the upper reaches of

the estuary. However, due to the low point at which
it crosses under Route 28 and other factorsthisis not
likely to be considered afeasible alternative. Further
studies need to be done to determine the benefits and
detriments of conversion.

1 Wood, 2000, p. 5.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Water pools between the Route 28 berm and the up-
stream earthen dike — both infrastructure crossings
severely restrict the flow of Frost Fish Creek.
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—— HARWICH/CHATHAM ——

Route 28 restriction of
the Muddy River _

Site HA-9/CH-7 ~ o

Site Description

The Muddy River, a sub-embayment of Pleas-
ant Bay, runs generally in a southwesterly dir-
ection from its mouth to the west of Nicker-
sons Neck in Chatham on Pleasant Bay. The
river forms the town boundary between Har-
wich and Chatham who share responsibility
for therivers' upstream affected area. Muddy
Creek flows under Route 28 viatwo box cul-
verts that are approximately 2.6 feet in height
and 3.7 feet in width. These culverts are set into stone slab
retaining walls and placed far below the road surface. The Upstream affected area (acres): SM — 2.73;
culverts are owned and maintained by the Massachusetts SS—13.37: M—1.97.

Highway Department. The Muddy River historically support-
ed an anadromous fish run — it is not active today — and does
support shellfish resources near its discharge areain Pleasant

Bay.

General Description

The Muddy River is approximately 75 feet wide seaward of
Route 28, widening to approximately 100 feet upstream of the
roadway berm. Visual indicators of arestriction include ma-
jor seaward scouring, minor bank erosion, and minor vegeta-
tion die back. Phragmites fringes the upstream affected area.

m Restriction width —two, 2.6 by 3.7-foot

box culverts
m Restriction length — 75 feet (estimate)
m Upstream salt marsh —2.73 acres These 2 box culverts pass the flow of the Muddy
River under Route 28. The stone slab retaining
Comments wall supporting the culverts appearsto bein
Muddy River has been studied as part of Chatham’s compre- poor condition.

hensive wastewater management study, a search for waysto
improve the quality of the water in local embayments and pre-
vent further degradation from pollution. Chatham is currently
working on a Restoration Management Plan for the Muddy
River through the Pleasant Bay Alliance. Muddy River has
been considered for conversion into afresh water system as
one way to address its poor water quality. This system’s con-
version would be easier than that of Frost Fish Creek because
of the high embankment of Route 28 between Pleasant Bay
and theriver. To accomplish this, tide gates could be placed
on the existing culverts. A significant environmental draw-
back of this option would be the loss of the existing 2.73
acres of salt marsh along the northern portion of the river up-
stream of the road. To avoid this loss but still achieve partial
conversion, adike could be installed upstream of the existing

sdt marsh.! Upstream of Route 28 salt marsh exists along
the banks of the Muddy River.

1 Wood, 2001, p. 5.
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DENNIS

Bridge Street restriction
of Sesuit Creek

Site DE-1

Site Description

Tidal flow to the siteis from Sesuit Harbor into Sesuit
Creek. Sesuit Creek passes through a 2-foot corrugated
metal culvert at Bridge Street about one mile upstream
from the Harbor. The structure of the pipe has been com-
promised and isin need of repair. The seaward opening is
set very low and appears to be consistently submerged at
low tide. Both sides of the Bridge Street roadway berm
at the culvert crossing are supported by wooden retaining
walls. Inthe past Sesuit Creek supported a herring run to
Scargo Lake. It isno longer active and town officials are
engaged in an ongoing effort to restore the run. Sesuit
Harbor and Creek do support shellfish resource areas.

General Information

The Sesuit Creek channel is approximately 20 feet wide
seaward, widening to 30 feet upstream of the culvert. Ac-
cording to one Army Corps of Engineers (ACOE) study in
1996, the restriction causes the tidal range to differ by ap-
proximately 3.75 feet from the seaward to upstream sides
of the culvert. Visual indicators of restriction include ma-
jor scouring, bank erosion, marsh slumping, and vegeta-
tion die off seaward of the culvert, as well as significant
scouring and minor bank erosion upstream. Phragmites
fringes the salt marsh seaward of the culvert, becoming
amajor presence within the upstream affected salt marsh
and shrub swamp area.

m Restriction width — 2 feet
m Restriction length — 60 feet
m Upstream salt marsh —9.35 acres

This view into the upstream affected area shows that
Phragmites has taken hold in much of the salt marsh
and shrub swamp.

Upstream Affected Area (acres): SM —9.35; SS—33.23;
M —10.73.

This retaining wall supports the berm of Bridge Street
and the 2-foot metal pipe. Rocksare built up in the
creek bed in front of the culverts’ upstream opening.

Comments

Site DE-1 was selected and studied by the ACOE in 1996.
Hydraulic modeling indicated that one 6 by 10-foot culvert
under Bridge Street would provide partial tidal restoration.
A 10 by 20-foot box culvert would provide full restoration
(ACOE, June 1996, pp. 71). Town officials anticipate that
at the next annual Dennis Town Meeting they will ask for
additional money to undertake site reconstruction. The
town previously spent money to hire a wetlands biol ogist
to conduct a biological survey and an engineering com-
pany to establish wetlands and contoursin the area and to
determine an appropriate culvert size. Early field observa-
tions indicated that there is a healthy fresh water marsh
system in the upper reaches of the upstream affected area,
which will need to be taken into consideration during res-
toration of tidal flow under Bridge Street.
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—— DENNIS/BREWSTER ——

Sea Street restriction
of Quivett Creek

Site DE-2/BR-1

Site Description

Sea Street was abandoned just north of Quivett Creek
near its headwaters on the Dennis/Brewster town line.
Pedestrian access continues south on the abandoned
road-bed across Quivett Creek. According to local offi-
cials, there are two culverts under the former Sea Street
each measuring 20-inches (these culverts were not visi-
ble during fieldwork conducted for thisAtlas). The sea-
ward side of the Creek pools significantly at the road-
way berm astidal flow triesto pass under Sea Street.

A three-sided concrete structure passes the flow on the
upstream side of the Sea Street path. A 20-inch corru-
gated metal pipeisalso located at the site. Although
itissited high in the bank, it regularly passes water at
high tide. Quivett Creek supports an active anadro-
mous fish run to spawning ponds south of Route 6A.

General Information

Quivett Creek is approximately 10 feet wide both sea-
ward and upstream of the restriction. Obvious charac-
teristics of atidal restriction are present on either side
of the submerged culverts — major scouring occurs as
the water is detained in basins it has formed near the
culvert openings; the banks of Quivett Creek are erod-
ing significantly due to the unnatural stream conditions;
the marsh near the seaward opening exhibits both marsh
slumping and vegetation die off. The vegetation chang-
es significantly from the seaward to the upstream sides
of the restriction — there is a significant presence of
Phragmitesin the upstream area.

m Restriction width — two 20-inch pipes
m Restriction length— 55 feet
m Upstream salt marsh — 5.29 acres

Comments

After significant study by ateam including the Nation-
al Marine Fisheries Service (NMFS), the Massachusetts
Wetlands Restoration Program, and local officials from
Dennis and Brewster, this siteis targeted for remedia-
tion. Onetidal measurement taken during a study show-
ed a high tide water level 18 inches higher on the sea
ward than on the upstream side of Sea Street. The
NMFS has funding in place for this restoration and is
moving forward with the cooperation of both commu-
nities.

D4

na. N
n

%

Upstream Affected Area (acres): SM —5.29;
SS-0.99; M -5.34.

This corrugated metal pipeis suspended highin the
bank but does pass water regularly. Water also flows
through an obscured opening below this water line.

Flow is directed down through this concrete structure;
broken pipe and the suspended pipe are visible in the
background.

Cape Cod Atlas of Tidally Restricted Salt Marshes



DENNIS

Wheatfield Lane restriction
of unnamed channel

Site DE-3

Site Description

Whestfield Lane, a private dirt road, crosses a
small tidal channel flowing from the entrance to
Grand Cove off of the Bass River. The culvert is
next to atown landing. A 16 inch corrugated metal
pipeissealed onits seaward side by aflapper gate;
only afew inches remain open to pass the incoming
tide. The opening is submerged at mean high tide.
The pipeisin poor condition and, in addition to the
tide gate, appears to be blocked by silt and debris on
the upstream end. Grand Cove does support shell-
fish resources, which are closed to shellfishing on a
seasona basis.

General Information

The seaward channel varies from 5 to 10 feet and
runs for about 10 yards from the cove to the tide
gate. Upstream of the roadway berm the channel
narrows to approximately 5 feet. Visua indicators
of arestriction include major scouring and erosion
on the seaward side of the berm. Because thereis
only minimal flow upstream of the berm, scouring
and erosion are minor near the pipe. The upstream
affected area that was visible was being over-taken
by large stands of Phragmites.

m Restriction width — 16 inch pipe
with flapper gate

m Restriction length — 30 feet

m Upstream salt marsh — 3.14 acres

Comments

The upstream affected area is segregated into three
distinct patches delineated by the Wetlands Conser-
vancy Program as 1.73 and 1.41 acres of salt marsh
and 0.97 acres of shrub swamp. Based on field sur-
veysand GISwork it is assumed that these three ar-
eas of marsh are each connected to each other and to
the tidal flow entering Grand Cove through this site.
Thetidal crossings between these patches of marsh
were not accessible.

Cape Cod Atlas of Tidally Restricted Salt Marshes

This flapper gate blocks a 16-inch seaward pipe open-
ing, set low in this 10-foot high wooden retaining wall.
Erosion and scour undermine the dirt berm of Wheat-
field Lane and scar thetidal channel.

This narrow upstream channel travels between signi-
ficant stands of Phragmites that are overtaking this
upstream affected area.
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DENNIS

Fisk Street restriction of
Kelleys Pond

Site DE-4

Site Description

Weir Creek flows northeast from the mouth of the
Bass River and, prior to reaching this crossing, pas-
ses under a 22-foot bridge span for Loring Avenue
(see site DE-e, Appendix B). Just upstream of the
DE-e crossing, this tributary of Weir Creek flows
north to Kelleys Pond passing under Fisk Street via
a 2-foot concrete pipe set in a stone slab headwall.
The seaward opening is submerged at mean high
tide and the pipe appears to be in good condition —
it is neither broken nor clogged. Historicaly, Kel-
leys Pond supported an anadromous fish run that is
not active today. Weir Creek does support shellfish
resources.

General Information

The seaward channel is approximately 15 feet wide,
narrowing to 10 feet upstream of Fisk Street. Vege-
tation changes significantly from salt marsh sea-
ward to a significant amount of Phragmites within
forested and lawn-lined channel banks upstream.
Visual indicators of arestriction include significant
scouring and minor erosion seaward of the crossing.

Scouring and erosion upstream of the pipe are minor.

m Restriction width — 2 feet
m Restriction length — 60 feet
m Upstream salt marsh — 0 acres

As evidenced by these two photographs, the vegetation
changes significantly from the seaward (left) to upstream
(right) sides of the Fisk Street tidal crossing.

D6

This 2-foot culvert opening passes flow under Fisk
Street between Weir Creek and Kelleys Pond.

Comments

This site used to have a tide gate that maintained
Kelleys Pond as a freshwater system and enabled
an active herring run. Thetide gateisno longer in
place and the system no longer supports a herring
run.
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DENNIS

Lower County Road restriction
of Weir Creek

Site DE-5

Site Description

Weir Creek flows northeast from the mouth of the
Bass River and, prior to reaching this crossing, pas-
ses under a 22-foot bridge span for Loring Avenue
(see site DE-e, Appendix B). Weir Creek passes
under Lower County Road via a 2-foot concrete
and metal pipe. The seaward opening is submerged
at mean high tide. The pipe appears to be in good
condition — it is neither broken nor clogged. This
siteliesto the west of site DE-6. Weir Creek does
not support anadromous fish but does support shell-
fish resources.

General Information

The seaward channel is approximately 5 feet wide,
actually widening to about 10 feet upstream of this
crossing. Visua indicators of arestriction include
minor scouring and bank erosion both seaward and
upstream of thissite. Phragmites lines the upstream
channels of the Creek; none was visible seaward of
the road.

m Restriction width — 2 feet
m Resdtriction length — 57 feet
m Upstream salt marsh — 10.99 acres

Upstream of the road the pipe juts out into Weir Creek
beyond the edge of the roadway berm thereby increasing
the necessary length of this restriction by about 10 feet.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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This 2-foot concrete and metal pipe passes the flow
of the 5 to 10-foot channels of Weir Creek under
Lower County Road.

Comments

According to the Dennis Department of Natural
Resources, this location has great potential and
need for remediation.
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DENNIS

Lower County Road restriction of
channel from Uncle Stephans Pond

Site DE-6

Site Description

Thissiteislocated on Lower County Road, just east
of site DE-5. Tidal flow into Uncle Stephans Pond
originates from Weir Creek, passing through two
seaward infrastructure crossings and through Uncle
Stephans Pond before reaching this site - both are
not tidally restrictive of salt marsh (see Appendix B,
site DE-g, Loring Avenue, and site DE-f, Lighthouse
Road). A channel runs north from the pond, flowing
under Lower County Road viaa 16 inch opening in
aconcrete headwall. The pipeisassumed to bein
poor condition — while the opening was not visible,
it appearsto be clogged by silt and debris. The sea
ward side of the pipe was submerged at low tide.
Weir Creek does not support anadromous fish but
does support shellfish resources.

General Information

The seaward channel is approximately 2 feet wide.
There was no measurable channel upstream. Visual
indicators of arestriction include significant scour-
ing and major bank erosion seaward of the pipe.
Upstream of Lower County Road there was a pool
of stagnant water near the pipe opening but no chan-
nel was observed flowing into the upstream affected
area. Phragmites fringes the upstream salt marsh
area. Water is ponded on the marsh surface toward
the rear of the area. The upstream affected areas of
sites DE-5 and DE-6 are contiguous, however the
affected salt marsh patches remain distinct — shrub
swamp is delineated between them.

m Restriction width — 16 inches

m Restriction length — 50 feet
m Upstream salt marsh — 1.67 acres

D8

Weir
Creel’

Uncle
Stephans

The seaward channel stops abruptly at the roadway
berm. Flow does not appear to be moving through the
16-inch culvert that is visibly blocked by debris and silt.

This upstream affected salt marsh is not fed by a meas-
urable channel. Phragmites fringes the patch of marsh
and water is ponding and flooding the surface.
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DENNIS

Unnamed channel off
Swan Pond River restricted by:

Baker Beach Road
Site DE-7

South Village Road
Site DE-8

Earthen berm
Site DE-9

Laynard Lane to
Fiddlers Green Lane
Site DE-10

Site Descriptions

A narrow tidal channel originating at the Swan Pond
River near its mouth runs parallel to South Village
Road Beach in West Dennis. Beginning with the
seaward most restriction at Baker Beach Road and
heading upstream this channel makes four infrastruc-
ture crossings. Because these four sites are located
in such close proximity to one another they warrant
group treatment in thisAtlas. In sum, the channel is
underground for atotal crossing length of 377 feet.
The roads serve a predominately summer-use cottage
community. South Village Road (DE-8) isthe only
paved crossing. This channel does not support shell-
fish or ana-dromous fish, though the Swan Pond Riv-
er does support both.

General Information

The seaward channel running between the Swan
Pond River and the first restriction (site DE-7) is ap-
proximately 15 to 20 feet wide. When the channel
emerges upstream of DE-10 is approximately 5to 10
feet wide. The Wetlands Conservancy Program de-
lineated two patches of salt marsh totaling 5.85 acres
(0.38 acres upstream of site DE-9 and 5.47 acres up-
stream of site DE-10). Additional marsh areawas
observed during fieldwork as narrow bands lining the

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —5.85 (underestimate).

channel banks between each infrastructure crossing,
therefore 5.85 acres is an underestimation of the total
upstream affected area.

Therestriction classification scheme comparing
channel size to culvert opening was the greatest
indicator of restriction along this series of crossing.
Site DE-8 appears to be fairly new —two 30-inch
corrugated plastic pipes pass flow under South Vil-
lage Road. Site DE-10 isremarkable for its 245-foot
crossing length. Pipe openings at sites DE-7, DE-9,
and DE-10 were submerged at a mid to high, outgo-
ing tide. Phragmitesis present in the marsh area up-
stream of site DE-9, and both seaward and upstream
of site DE-10. Other visual indicators of arestriction
include:

m Site DE-7 - significant scouring and
major bank erosion
m Site DE-8 —minor scouring and erosion
Site DE-9 — minor scouring
m Site DE-10 — minor upstream scour
and erosion

(continued on page D10)
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continued from page D9

Sites DE-7 through DE-10

This photo series shows each restriction or a segment of the tidal channel. The arrows indicate the direction of flow from
the seaward to upstream openings.

Baker Beach Road Earthen berm
Site DE-7 > Site DE-9

e
Seaward Upstream Seawd Upstream
m Restriction width — 2 feet m Restriction width — 2 feet
m Resdtriction length — 75 feet m Restriction length — 27 feet
m Condition —fair, submerged at mean m Condition - fair
high tide |
v v
South Village Road Laynard Laneto Fiddlers Green Lane
Site DE-8! Site DE-10

Seaward Upstream
m Restriction width — 5 feet (2 at 30 inches) m Restriction width — 20 inches
m Restriction length — 40 feet m Restriction length — 235 feet
m Condition — excellent (appears new) m Condition —fair
l
Comments

The Wetlands Conservancy Program delineated a patch of shallow marsh (1.30 acres) and shrub swamp (15.16
acres) to the north of Lower County Road, which seemed to be connected by a small channel to the salt marsh
lying upstream of site DE-10. However, field investigation did not reveal a connection.

1Photos at site DE-8 were not taken the same day, or under the sametidal conditions, as other site photos. Therefore the lower water
level observed in the channels does not correlate to levels observed in the other photos of this series. DE-8 was photographed during
alow, outgoing tide. All other site photos were taken during amid to high, incoming tide. Further investigation is needed.
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DENNIS

Lower County Road restriction
of Swan Pond River

Site DE-11

Site Description
Swan Pond River flows northeasterly from Nantuc-
ket Sound into Swan Pond. Lower County Road
crosses the river via a 58-foot
concrete bridge set on wood-
enpylons. Thissiteliessea
ward of restricted site DE-12
and non-restricted site DE-g
(see Appendix B). Swan
Pond River supports shellfish
resources and serves as an
anadromous fish pathway

for whitefish and perch.

Upstream Affected Area (acres): SM —
85.44; SS—-13.85; M —13.07.

General Information

The seaward and upstream river channels are both
approximately 80 feet wide. Visual indicators of
arestriction include minor scouring and significant
erosion seaward, and minor scouring and erosion
upstream of the bridge. Minor vegetation die off is
also visible. Phragmiteswas not observed in the
upstream affected area near this restriction.

m Restriction width — 58 feet

m Redtriction length — 32 feet View from the Lower County Road Bridge across
m Upstream salt marsh — 85.44 acres the seaward salt marsh; the rivers mouth at Nan-

tucket Sound isvisible in the distance.

Comments

Asthe seaward restriction on the Swan Pond River
any remediation work at this site will need to include
study, and likely necessitate work, at the two up-
stream infrastructure crossing. Presently, restriction
intensity diminishes as you move upstream along
Swan Pond River. Site DE-g does not exhibit signs
of restriction, however, it iscritical to note that the
flow reaching that site is diminished by the restric-
tion at this site and site DE-12.

This 58-foot bridge span carries the traffic of
Lower County Road across the Svan Pond River.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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DENNIS

Route 28 restriction of
Swan Pond River

Site DE-12

Site Description

The Swan Pond River flows under the 60-foot bridge
span of Route 28. Thissite lies upstream of restrict-
ed site DE-11 and sea-
ward of non-restricted site
DE-g (see Appendix B).
The bridge isin good con-
dition. Swan Pond River
supports shellfish resour-
ces and serves as an ana
dromous fish pathway for
whitefish and perch.

Upstream Affected Area (acres): SM — 46.62;
M —13.07; SS—13.02.

General Information

The seaward and upstream river channels are approx-
imately 80 feet wide. Visua indicators of arestric-
tion include minor scouring basins and bank erosion.
Phragmites fringes both seaward and upstream salt
marsh. A wide channel breaks off the main river
stem and bends to the west of the bridge (see close-
up image on this page). Because this occurs both
north and south of the bridge it indicates a possible
connection of flow to the west of the bridge gnder The flow of Swan Pond River passes under this
Route 28, however no culvert was found during 60-foot bridge span of Route 28.

fieldwork.

m Restriction width — 60 feet
m Resdtriction length — 40 feet
m Upstream salt marsh — 46.62 acres

Comments

Restriction intensity diminishes as you move up-
stream along Swan Pond River. The greatest restric-
tion along the river lies seaward of this site at Lower
County Road, site DE-11. Under current flow condi-
tions with existing bridge widths, upstream site DE-g
does not exhibit signs of restriction.

Salt marsh lines much of the upstream banks,
however low-lying development is also scatter-
ed along the banks of Svan Pond River.
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—— YARMOUTH/DENNIS ——

Penn Central Railroad bridge and
Route 6 restrictions of Bass River

Site YA-11/DE-13

Site Description

The Bass River forms the boundary between Yar-
mouth and Dennis. There are four locations where
infrastructure crosses the Bass River including (list-
ed from seaward to upstream) Route 28 and High-
bank Road, the Penn Central Railroad, and Route 6.
Yarmouth, Dennis, the railroad, and the Massachu-
setts Highway Department each have responsibility
for some of thisinfrastructure. The Bass River sup-
ports an important shellfish resource area as well

as anadromous and catadromous fish pathways. Fol-
lins Pond supports the largest white perch fishery in
Yarmouth and productive commercial shellfishing,
whose useis classified as conditional, hinging upon
rainfall.

This site actually encompasses two distinct infra-
structure crossings that are situated approximately
200 feet apart. Coastal bank, but not wetlands, exist
between them. Approximately 200 feet south of the
Mid-Cape Highway (Route 6) the Penn Central rail-
road bed crosses the Bass River. Berms were con-
structed out into the river leaving only 63 feet open
to accommodate flow. Just upstream, two bridges
support the four lanes of Route 6 asit crosses the
Bass River. Measurements could not be taken on
Route 6.

General Information

These crossings cause the river to take on a double
hour-glass shape, with alarge pool between the two
restrictions. The river channel seaward of therail-
road bridge was estimated to be between 150 and
200 feet wide — or approximately 2 to 3 times wider
than the bridge span. Upstream of the Route 6 brid-
ges the river becomes a series of interconnected bays
and ponds collectively known as the Upper Bass
River, a condition that made it hard to estimate the
upstream width of the river. Scour was observed on

(continued on page D14)
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Upstream Affected Area (acres): SM —19.54;
M -10.35; S5-1.82.

The bridges of Route 6 crossing the Bass River as
seen from the top of the railroad bed.
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continued from page D13

Penn Central Railroad bridge and
Route 6 restrictions of Bass River

Site YA-11/DE-13

the riverbanks both seaward and upstream of the rail-
road bridge. No Phragmites wasvisiblein the vicin-
ity of thissite. Thissitewasincluded inthisAtlas
even though salt marsh is not contiguous to its sea-
ward side. Salt marsh exists in isolated patches scat-
tered along the Upper Bass River banks.

Railroad bridge:

m Restriction width - 63 feet

m Restriction length - 50 feet (approximate)
m Upstream salt marsh - 19.54 acres

Route 6 bridges:

m Restriction width - inaccessible

m Restriction length - 200 feet (approximate)
m Upstream saltmarsh - 19.54 acres

The now unused railroad bed is seen restricting the
Bass River, only allowing water to flow through a
63-foot opening.

D14

Water pools between the railroad bed and Route 6
causing bank and riverbed scour.

Comments

Trains no longer use this section of the railroad
track — use isterminated at the Yarmouth transfer
station, 2.5 miles west of this site — however this
railroad bridge is a historic structure and is slated
for future use as part of the rail trail bike path.

In 1996, Aubrey Consulting, Inc. concluded that the
“Upper Bass River tides become significantly dis-
torted through the entrance to the system at the Rail-
road and Route 6 bridge constrictions.” They also
concluded that further information is required to
“fully investigate the expected impact of improving
the entrance channel to Upper Bass River at [site YA-
11/DE-13]."*

1 Aubrey Consulting, Inc., 1996, pgs. 31-32.
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— EASTHAM ———

Dyer Prence Road restriction
of Rock Harbor Creek

Site EA-1

Site Description

Rock Harbor Creek forms the town line between
Orleans and Eastham and flows in a southeasterly
direction from its mouth on Cape Cod Bay into
Cedar Pond. Dyer Prence Road runs parallel to the
creek on its north shore and intersects two tidal chan-
nels. Site EA-1isthe western most site. Flow pass-
es under the road via a 28-inch concrete pipe setin a
concrete headwall. The opening is consistently sub-
merged by high tide and appears to be in good condi-
tion. It does not appear to be broken or clogged. The
Rock Harbor Creek system supports anadromous fish
and shellfish resources that are closed to shellfishing.

General Information

The seaward channel is approximately 20 to 25 feet
wide, narrowing to 5 to 10 feet upstream. Salt marsh
is delineated by the Wetlands Conservancy Program
on both sides of the roadway bed. While thereisno
significant change in vegetation from the seaward to
upstream sides, there are other visual indicators of a
restriction including major scouring and erosion on
both sides of Dyer Prence Road. Additionally, marsh
slumping was observed within the seaward marsh
area.

m Restriction width — 28 inches

m Resdtriction length — 60 feet
m Upstream salt marsh —9.71 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Upstream Affected Area (acres): SM —9.71;
SS-1.11;, M-0.74.

The roadway berm around this seaward head-
wall and the channel edges are severely eroded.
Awide, deep scour pool has formed in front of
this 28-inch opening.

Scouring and erosion scar the upstreamside. As
was the seaward headwall, this side is consistently
submerged. Note the placement of the tide gauge
to monitor flow in this system.
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— EASTHAM ———

Dyer Prence Road restriction
of Rock Harbor Creek

SiteEA-2

Site Description :

Rock Harbor Creek forms the town line between .

Orleans and Eastham and flows in a southeasterly = A 1 _

direction from its mouth on Cape Cod Bay into ' : re

Cedar Pond. Dyer Prence Road runs parallel to ! ;

the creek on its north shore and intersects two tidal

channels. Site EA-2 liesto the east of EA-1. Mea i

surements of the culvert could not be taken at this Rock Harbor Creek

site. Even at low tide both pipe openings were sub-

merged within pools of stagnant water and were in- Upstream Affected Area (acres): SV —0.72
: : SS—3.65; M —2.50.

accessible. The site appeared to be severely degra-

ded, warranting immediate repair. The Rock Harbor

Creek system supports anadromous fish and shellfish

resources that are closed to shellfishing.

General Information

Flow through this culvert appeared to be minimal.

A 1to 2-foot channel was visible on the seaward
side that petered out and did not appear to extend

to the seaward side of the roadway bed. Upstream,
a2 to 3-foot channel filled with stagnant, murky wa-
ter extended from the pipe opening into the shrub
swamp beyond. Scouring was minor at this site,

likely due to the minimal flow. No erosion was ob- A stagnant pool filled with reeds makes the sea-
served. ward culvert opening inaccessible even at low tide.

m Restriction width — not accessible
m Restriction length — 42 feet
m Upstream salt marsh —0.72 acres

Comments

The Wetlands Conservancy Program delineated salt
marsh adjacent to the seaward side of the roadway
berm and shrub swamp immediately upstream of
thisinfrastructure. The Program also delineated 0.72
acres of salt marsh upstream of the shrub swamp. If
not for this upstream salt marsh, this site would like-
ly have been excluded from this Atlas because the
seaward channel does not appear to reach the road-
way berm.

This view into the upstream shrub swamp
shows the stagnant channel in the distance.
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—— ORLEANS/EASTHAM ——

Cape Cod Rail Trail restriction
of Boat Meadow River

Site OR-4/EA-3

Site Description

Boat Meadow River runsin an easterly direction from its
mouth on the Cape Cod Bay. Prior to reaching the Cape
Cod Rail Trail, the river flows under Bridge Road viaa 57-
foot unrestricted bridge (see site EA-a, Appendix B). Boat
Meadow River is conveyed under the bike trail viaa 36-inch
concrete pipe. The pipeisin serious disrepair. Thetrail’'s
side slope embankments are eroding and its paved surfaceis
being undermined. Restricted site EA-4 lies upstream. Boat
Meadow River iswithin the Inner Cape Cod Bay Area of
Critical Environmental Concern. While the river does sup-
port extensive shellfish resources, they are closed to shell-
fishing.

General Information

Seaward of this site the river channel is approximately

15 feet wide, narrowing to approximately 5 feet upstream.
Visual indicators of arestriction are severe and include ma-
jor scouring and erosion both seaward and upstream. Vege-
tation die off and ponded water are significant in the adja-
cent seaward marsh area. The vegetation changes noticeably
from the seaward to upstream sides of the bike path with
minor Phragmites growth seaward, becoming significant on
the fringes and in the rear of the upstream affected area. An
exposed length of seaward pipe is broken off in several sec-
tions. The opening isjammed by large logs, pieces of docks,
and other debris that have collected at this site.

m Restriction width — 36 inches
m Restriction length — 45 feet
m Upstream salt marsh —5.20 acres

Comments

An Environmental Notification Form (EOEA file number
12421) for Cape Cod Rail Trail Safety Improvements was
filed in January 2001, stating that the pipeisatidal restric-
tion reducing critical upstream habitat for fish and inverte-
brates and that the vegetative community suffers as well.
Massachusetts Coastal Zone Management (MCZM) has ex-
amined this site as part of the US Environmental Protection
Agency sponsored Salt Marsh Assessment Project. This
project calsfor replacement of the existing pipe with a6 by
4-foot precast concrete box culvert. Restoration work at this
site has now been funded by the Massachusetts Wetlands
Restoration Program’s Corporate Wetlands Restoration Part-
nership, the National Fish and Wildlife Federation, the De-
partment of Environmental Management and MCZM. At
thistime all permits have been approved and construction
bids received.

Boat Meadow
I__?i\.rer

i

Upstream Affected Area (acres): SM —5.20;
SS-2.31; M—-9.43.

Debris marks the seaward opening of this cul-
vert under the bike trail. Pieces of the pipe have
broken off and lie in the deep scour pool in front
of the opening.

Upstream of the bike trail the bank has eroded
away from this 36-inch pipe. Scour and erosion
scar the area.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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— EASTHAM ———

Smith Lane restriction of
Boat Meadow River
Site EA-4 Boat Meadow
_ River

Ed
_i-‘..i
o

Site Description

Boat Meadow River runsin an easterly direction
from its mouth on the Cape Cod Bay. Smith Lane
crosses Boat Meadow River upstream of restricted
site OR-4/EA-3. Flow passes under Smith Lanevia
a40-inch concrete pipe. The seaward opening ap-
pears to be consistently submerged at mean high tide.
The pipe appears to be unbroken, but clogged with
muck. Boat Meadow River iswithin the Inner Cape
Cod Bay Area of Critical Environmental Concern.
While the river does support extensive shellfish re-
sources, they are closed to shellfishing.

General Information

The seaward channel is approximately 3to 5 feet
wide, widening to about 5 feet upstream. Vegetation
changes significantly from one side of the road to the
other — Phragmites growth is minor on the seaward
side and dominates the upstream affected area. Cat-
tails are present on both sides of the road — with sig-
nificant growth seaward and minor growth upstream.
Other visual indicators of arestriction include minor
scouring and erosion both seaward and upstream.

m Restriction width — 40 inches Upstream of Smith Lane the affected area is
m Restriction length — 40 feet (estimate) dominated by Phragmites.
m Upstream salt marsh — 0 acres

Comments

Because the restriction caused by site OR-4/EA-3
is severe, the Eastham Department of Natural Re-
sources suggests waiting for the remediation work
to be completed and to give the system a chanceto
adapt to any improvements. Over time, the scope
of work that is needed at upstream site EA-4 may
become more apparent.
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— EASTHAM ———

Cape Cod Rail Trail restriction
of channel off Boat Meadow River

Site EA-5

Site Descriptions

Upstream of unrestricted site EA-a at Bridge Road
(see Appendix B) several channels meander through
the marshes of Boat Meadow River. North of re-
stricted site OR-4/EA-3 on the Cape Cod Rail Trall
one of these channels passes under the bikeway via
an estimated 1-foot diameter metal pipe. The pipe
appeared to be in poor condition —it isvisibly clog-
ged with muck and consistently submerged at mean
high tide. Boat Meadow River iswithin the Inner
Cape Cod Bay Areaof Critical Environmental Con-
cern. While the river does support extensive shell-
fish resources, they are closed to shellfishing.

General Information

The seaward channel is approximately 2 to 4 feet
wide, narrowing to 2 feet upstream of the Rail Trail.
Visual indicators of arestriction include significant
seaward scouring and minor upstream scouring. Up-
stream erosion was significant. Phragmites growth
is minor on the seaward side and fringes the up-
stream affected area. There did not appear to be sig-
nificant flow passing through the culvert — stagnant
pools of water submerged the pipe opening on both
sides of the Rail Trail.

m Restriction width — 1 foot (estimate)

m Redtriction length — 40 feet (estimate)
m Upstream salt marsh — 1.13 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM — 1.13.

Sanding on the bike trail thereis a clear view of
the upstream affected with its fringe of Phragmites.

Sanding in the upstream affected area one can see
how steep the bike trail bermis. The metal pipeis
circled in the bottom of this photo.
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EASTHAM ——

Restrictions of Abelino’s Creek by:

Stone Dike
Site EA-6

Governor Prence Road
Site EA-7

Route 6
Site EA-8

Site Descriptions

The mouth of Abelino’s Creek is located off of
Town Cove about 1.1 miles west from Nauset Inlet.
The wetland associated with the creek are crossed
by: a stone dike owned by the Cape Cod Nationa
Seashore (site EA-6); Governor Prence Road (site
EA-7); and Route 6 (site EA-8). The area between
sites EA-7 and EA-8 is known as the Mary Chase
Salt Marsh and is owned and managed jointly by
the Massachusetts Division of Fisheries and Wild-
life and Ducks Unlimited, Inc. Continuing upstream
of site EA-8, the creek and wetland area is crossed
again by Governor Prence Road (see Appendix B,
site EA-c). Abelino’s Creek does support shellfish
resources that are closed to shellfishing.

General Information?

The old stone dike, site EA-6, is made of large boul-
derslocated at the mouth of Abelino’s Creek. The
creek flows through an opening in the dike about 5
feet wide. The stream channel upstream of the dike
isabout 4 feet wide. Site EA-7 isa 30-inch diame-
ter reinforced concrete pipe under Governor Prence
Road with a flapper gate on the seaward side that
closes on an incoming tide. The existing flapper
gate was installed in 1989 to replace an older struc-
ture. Today, only half of the flapper gate remainsin-
tact. Site EA-8isa 30-inch reinforced concrete pipe,
approximately 60 feet long, the runs under Route 6.
Tidal flow reaching this siteis minimal dueto the
flapper gate upstream at site EA-7.

1See ACOE, 1996, pp. 73-84. Information provided is based
on both fieldwork conducted at sites EA-7 and EA-8 and the
ACOE report.

E8

Upstream Affected Area (acres): SM —7.71; M —11.03.
The SM acreage between EA-6 and EA-7 is estimated at
6 acres. Not all of the SM is highlighted in thisimage.

This broken clapper gate covers the 30 inch pipe
and restricts the incoming tide under Governor
Prence Road.

Vegetation upstream of site EA-6 and seaward of
EA-7 is comprised mainly of salt marsh with awide
band of Phragmites fringing the wetland area. With-
in the Mary Chase Marsh Phragmites visibly domi-
nates the vegetation. Upstream of Route 6, site EA-
8, Phragmitesis also dominant.

(continued on page E9)
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(continued from page E8)
Restrictions of Abelino’s Creek by:

Stone Dike
Site EA-6

Governor Prence Road
Site EA-7

Route 6
Site EA-8

Site EA-6

m Restriction width — 5 feet (approximate)

m Resdtriction length — unknown

m Upstream salt marsh — 7.71 acres (estimate)

Site EA-7

m Restriction width — 30 inches (tide gate)
m Resdtriction length — 43 feet

m Upstream salt marsh — 1.71 acres

Site EA-8

m Restriction width — 30 inches

m Restriction length — 60 feet

m Upstream salt marsh — 1.71 acres

Comments

These sites were selected and studied by the Army
Corp of Engineers (ACOE) in 1996, which found
that “during spring tide conditions, there does not
appear to be any restriction caused by either the Gov.
Prence Road [site EA-7] or the Route 6 [site EA-8]
culverts. However, the closure of the [clapper] gate
at the Gov. Prence Road culvert restricts tidal flow to
the marsh.” The study also referenced the possible
negative effects of this on low-lying devel opment
and found that the stone dike does not appear to be
restricting flow into the wetland.? The Massachu-
setts Wetlands Restoration Program is currently
studying the potential and necessity for remediation
at these sites. According to the Director of Natural
Resources site EA-6 is emerging as the focus of any
future restoration effort.

2ACOE, 1996, p. 84.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Phragmites visibly dominates the Marsh Chase Salt
Marsh, an area of approximately 2.42 acres of shallow
mar sh between Governor Prence Road and Route 6.

This concrete headwall houses the upstream opening
of the 30 inch pipe passing under Route 6. Stagnant
water obscures the submerged pipe.

While Phragmites visibly dominates the view into the
upstream wetland area from site EA-8, the Wetlands
Conservancy Program has identified 1.71 acres of
salt marsh further upstream.
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— EASTHAM ———

Earthen dike restriction of channel
off Hatches Creek

Site EA-9

Site Descriptions

Hatches Creek forms the border between Eastham
and Wellfleet. Tidally connected to the creek isan
area known as Sibley Marsh, which lies south of the
creek, north of North Sunken Meadow road, and east
of Ben'sWay. A low earthen dike extends east to
west and can be accessed from the end of Ben's Way
(al land and the roadway are privately owned). A
tidal channel passes under this dike viaa 2-foot cor-
rugated metal pipe that is effectively sealed by a met-
al flapper gate. Hatches Creek does support shellfish
resources that are closed to shellfishing.

General Information

Both the seaward and upstream channels are appro-
ximately 5 feet wide. Visual indicators of arestric-
tion include significant scouring and minor bank
erosion near the seaward opening. The flapper gate
appears to be rusted shut but is missing its bottom

2 inches, which provide a small opening that could
allow some salt water to pass upstream. The flapper
gate and pipe appear to be consistently submerged at
high tide. Visual indicators of arestriction upstream
include minor scouring and bank erosion. Phrag-
mites growth is dominant in the upstream affected
area.

m Restriction width — 2 feet (tide gate)
m Restriction length — 30 feet
m Upstream salt marsh — 6.31 acres

Comments

According to the Eastham Department of Natural
Resources, the Cape Cod National Seashore would
like to utilize this restriction and its associated wet-
land area as a control site. Therefore, restoration at
this location may not be favored.

E10

Upstream Affected Area (acres): SM —6.31;
SS-9.43; M -0.77.

This flapper gate preventstidal flow from passing
upstream via the 2-foot pipe. Note the tide gauge
installed at this location.

This corrugated metal sluiceway islocated on the
upstream side of the dike, with its opening approxi-
mately 1-foot lower than the seaward side’s opening.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Surf Drive restriction of channel
into Salt Pond

SiteFA-1

— FALMOUTH ——

Site Description

Surf Drive restricts the tidal channel connecting
Vineyard Sound with Salt Pond. The restriction
is a6-foot concrete box culvert under Surf Drive
that isin excellent condition. There are no up-
stream tidal crossings. Salt Pond supports shell-
fish resources, though shellfishing is prohibited.
The pond supports an anadromous fish run.

General Information

The 10-foot wide seaward channel is armored by
rock walls. Upstream, the channel widens to ap-
proximately 20-30 feet. Visual indicators of a
restriction include minor scour and erosion. Salt

marsh, shrub swamp, and shallow marsh are found
on the banks of Salt Pond. Phragmites was visible
in small fringe patches on the upstream channel and

pond shoreline.

m Restriction width — 6 feet
m Restriction length — 45 feet
m Upstream salt marsh — 0.99 acres

Upstream channel with fringe Phragmites and minor
scour visible.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM - 0.99; SS- 2.88;
M - 5.70.

Armored seaward channel flowing through the 6-foot
box culvert under Surf Drive into Salt Pond.

Comments

Local officials noted the presence of edl grassin
the pond as recent as 5 years ago, however believe
there is none present today. While Salt Pond isin
the proximity of low-lying developed aress, the
shoreline itself remains mostly undevel oped.
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— FALMOUTH ——

Grand Avenue restriction of
channel into Little Pond

Site FA-2

Site Description

A 10-foot concrete culvert under Grand
Avenue at Bristol Beach connects Vine-
yard Sound to Little Pond. The upper
reaches of Little Pond are not tidally in-
fluenced (see Appendix B, site FA-d).
This site underwent major reconstruction
between 1991 and 1995, during which the
seaward and upstream channels were both
armored and the existing culvert installed.
The seaward channel flows between two
paved beach parking lots that are connect-
ed by afootbridge suspended seaward of
the culvert. Shellfish resourcesin Little
Pond currently have a“ prohibited” status.

General Information

The seaward channel is 20 feet wide, widening to

30 feet upstream. Both seaward and upstream chan-
nels are armored and therefore limit visua signs of
restriction such as erosion and scour. The seaward
opening is nearly submerged at high tide and has a
metal frame to enable the placement of water-tight
stoplogs. The banks of Little Pond are densely deve-
loped but do have four isolated pockets of salt marsh
aswell as several minor patches of Phragmites.

m Restriction width — 10 feet
m Restriction length — 50 feet
m Upstream salt marsh— 0.75 acres

Comments

A narrow channel was purposely constructed to in-
crease the vel ocity of incoming and outgoing tides.
Thiswas done to enable the tidal entrance to keep
itself clear, thereby lessening the frequency of main-
tenance dredging. Little Pond was historically afresh
water pond and once supported a herring run that is
non-existent today.

F4

Upstream Affected Area (acres): SM —0.75; M —0.89.

Seaward culvert opening nearly submerged by
therising high tide.

Rock armored upstream channel flowing into
Little Pond.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— FALMOUTH ——

Menauhant Road restriction of
channel into Great Pond

Site FA-3

Site Description

In the Maravista neighborhood of Falmouth,
Menauhant Road restricts the tidal channel con-
necting Vineyard Sound with Great Pond. The
restriction is a 170-foot wide bridge span sup-
ported on wooden pilings. Two tidal crossings
are found upstream of this site, FA-4 and FA-5.
Shellfishing in the lower extent of Great Pond
is subject to seasonal closures. Great Pond sup-
ports an anadromous fish run.

Upstream Affected Area (acres): SM —34.17; M — 1.61.

General Information

Two seaward jetties form a channel approxi-
mately 200 feet wide. Thereis significant ac-
cretion of sand behind the easterly jetty. The seaward jetty
armoring follows banks that were previously scoured; the
indentations of this scour are visible in the armored shore-
line. Rock walls also armor the upstream channel into
Great Pond, thereby limiting visual signs of arestriction
such as erosion and scour. The shoreline of Great Pond

is heavily developed, however there is salt marsh fringing
most of the pond. Phragmites was visible in small fringe
patches along the pond shoreline.

m Restriction width — 170 feet
m Restriction length — 30 feet
m Upstream salt marsh — 34.17 acres

Comments Rock armored seaward channel following the con-

Great Pond was dredged in October 2000 as far upstream tours of previously scoured channel banks.
as Perch Pond. Severa docks and piers are located along
the shoreline of Great Pond, which is used heavily for rec-
reation.

A study completed for Falmouth in 2000 determined
Great, Green, and Bourne Ponds to be rapidly flushing
systems, which istypically indicative of good relative
water quality. However these ponds each show signs

of ecological stressindicative of poor water quality, and
“therefore, the levels of nutrient loading likely controls
water quality...to a greater degree than the hydrodynamic
characteristics of each pond.” Tide attenuation through
Great Pond inlet was negligible suggesting that improve-
ments to the inlet will have a negligible impact on estua-
rine water quality.

1 Applied Coastal Research and Engineering, Inc., Heavily armored upstream channel flowing into
2000, p. 8 and Task 2 p. 32. Great Pond.

Cape Cod Atlas of Tidally Restricted Salt Marshes F5



— FALMOUTH ——

Pine Grove Avenue restriction
of channel off Great Pond

Site FA-4

Site Description

A one-foot corrugated metal pipe passestidal flow
under Pine Grove Avenue in the Acapesket neighbor-
hood of Falmouth. Pine Grove Avenue is anarrow
dirt road that severs a small patch of salt marsh ex-
tending inland from the banks of Great Pond. This
small tidal restriction lies upstream of site FA-3.

The pipeisin poor condition and is clogged with
debris and silt.

General Information

The seaward channel is 3-5 feet wide, pooling at
the pipe opening as it tries to flow through the one-
foot pipe. The seaward opening is submerged at
mean high tide. Water is nearly stagnant in the pool
formed at the upstream pipe outlet, where signs of
repeated scour are visible. The upstream channel
is approximately 1-2 feet wide and its banks are
eroding. Phragmites borders the edges of Pine
Grove Avenue as the road passes through the salt
marsh, and growsin asmall patch at the rear of the
upstream affected area.

m Restriction width — 1 foot
m Restriction length — 35 feet
m Upstream salt marsh — 0.60 acres

View of the seaward channel and salt marsh through
the Phragmites at the culvert's mouth.

Comments

The upstream affected area of salt marsh is contained
within three dirt roadway berms, those of Pine Grove
Avenue, Cove Street, and Oak Grove Avenue. Itis
likely that a small increase in the amount of tidal
flow could be introduced to this salt marsh and still
be contained within the man-made roadway berms.

The upstream pipe is nearly submerged in pool of
stagnant water, and water ponds in the upstream
salt marsh.
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— FALMOUTH

Teaticket Path restriction of
channel off Perch Pond

Site FA-5

Site Description

A 16-inch concrete pipe passes tidal flow under
Teaticket Path just north of itsintersection with
Playstead Lane. The road severs salt marsh jut-
ting inland from the banks of Perch Pond, which
is the northwest arm of Great Pond. Tidal flow
into Great Pond isrestricted at site FA-3. The
seaward opening of the pipeislocated under a
rock conglomerate headwall. Perch Pond sup-
ports shellfish resources though shellfishing is
prohibited.

General Information

The seaward and upstream channels are both ap-
proximately 2 feet wide. Visual signs of arestric-
tion include minor scour and bank erosion on both
sides of theroad. Thereisno Phragmitesvisible
near the site.

m Restriction width — 16 inches
m Resdtriction length — 40 feet
m Upstream salt marsh — 0.99 acres

View of upstream affected salt marsh as seen from
Teaticket Path.

Cape Cod Atlas of Tidally Restricted Salt Marshes

16-inch seaward pipe opening under Teaticket Path.

Comments

Falmouth'’s shellfish officer commented on the
extent of Phragmites on the banks of Perch Pond
and the fact that heavy development in the area
was responsible for the shellfish closures. A neigh-
bor passing during fieldwork commented on the
extreme “low tide” smell often emanating from
this small patch of salt marsh even during high
tide cycles.
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— FALMOUTH

Menauhant Road restriction
of Green Pond

Site FA-6

Site Description

Menauhant Road crosses Green Pond
between Acapesket and Davisville
roads viaa 280-foot bridge. The bridge
abutments extending into the pond are
significant enough to effectively sever
Green Pond so that it appearsto be

two distinct water bodies. Shellfish-

ing in Green Pond is subject to sea-
sonal closures.

General Information

The seaward and upstream ponds are
both approximately 600 feet wide, more
than twice the bridge span. Recogni-
zing that the bridge span was insuffi-
cient, five box culverts were later cut into the berms by the
Massachusetts Highway Department. However, these cul-
verts were sited and constructed too high and therefore do
not passtidal flow except during extreme high tides.

m Restriction width — 280 feet
m Restriction length — 35 feet
m Upstream salt marsh — 18.1 acres

Comments

The Town of Falmouth and the M assachusetts Highway
Department are currently in the process of restoring ahis-
toric anadromous fish run by re-constructing fish passage-
ways under Route 28 (see Appendix B, site FA-f).

A study completed for Falmouth in 2000 determined
Great, Green, and Bourne Ponds to be rapidly flushing
systems, which istypically indicative of good relative wa-
ter quality. However these ponds each show signs of eco-
logical stressindicative of poor water quality, and “there-
fore, the levels of nutrient loading likely controls water
quality...to agreater degree than the hydrodynamic charac-
teristics of each pond.” Tide attenuation through Green
Pond inlet was negligible suggesting that improvements to
the inlet will have a negligible impact on estuarine water

quality.t

! Applied Coastal Research and Engineering, Inc.,
2000, p. 8 and Task 2 p. 32.
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Upstream Affected Area (acres): SM —18.1; M — 1.49.

View of Green Pond outlet into Vineyard Sound
as seen from Menauhant Road bridge.

Seaward side of the bridge as seen fromthe
Green Pond Town Landing.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Menauhant Road restriction of
channel into Bournes Pond

Site FA-7

Site Description

Menauhant Road crosses the tidal channel
entering Bournes Pond over a bridge spanning
58 feet. The seaward channel is 60 feet wide
and is armored with large boulders. Thereisno
channel upstream of the bridge—the pond abuts
the upstream side of the road. Bournes Pond
supports extensive shellfish resources. The
southern half of the pond is open for shellfish-
ing year-round, while the northern half is sub-
ject to seasonal closures. Bournes Pond does
not support anadromous fish.

General Information

The channel connecting Bournes Pond with Vineyard
Sound was purposely constructed to a narrow 60 feet in
order to increase the velocity of tidal exchange, which, to
date, has eliminated the need for maintenance dredging.
The shores of the pond are not heavily developed even
though they are mostly privately owned. Undeveloped
lands include the Sea Farms Marsh and the Carter Reser-
vation. The outlet into Vineyard Sound has migrated natu-
rally over the years and, in 1986, was manually rel ocated
toitscurrent location. Visua signs of arestriction are lim-
ited by the seaward channel armoring. Upstream, minor
scour and erosion are visible. Phragmites was not ob-
served in the vicinity of thissite.

Observed during a mid/high outgoing tide, the open-
® Restriction width — 58 feet ing on the seaward side of the bridge is nearly flow-
m Redtriction length — 25 feet ing at capacity.

m Upstream salt marsh — 53.78 acres

Comments

In 1999, the Coastal Pollution Remediation Program of
Massachusetts Coastal Zone Management, funded a water
quality improvement project intended to improve water
quality substantially enough to enable year-round shell-
fishing in the ponds’ upper reaches.

A study completed for Falmouth in 2000 found thisinlet to
be restricted, causing atide lag of approximately one-hour,
and stating that “[e]ngineering improvements (dredging
and/or widening of theinlet) could reduce this tide lag and
improved tidal flushing of Bournes Pond.”*

* Applied Coastal Research and Engineering, Inc., Armored channel on the seaward side of Menauhant
2000, Task 2 p. 32. Road connecting Bournes Pond with Vineyard Sound.

Cape Cod Atlas of Tidally Restricted Salt Marshes F9
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Meadow Neck Road restriction
of Moonakiss River

Site FA-8

Site Description

Meadow Neck Road crosses the Moonakiss River
viaa 27-foot concrete, box culvert-type bridge. Both
bridge and roadway are in good repair. The Moona-
kiss River supports an anadromous fish run as well
as shellfish resource areas that are closed both up-
stream of the bridge and immediately seaward of it.
However, just north of the rivers' entrance into Wa-
guoit Bay, there are soft shell clam flats that are open
year-round to shellfishing.

General Information

Seaward of the bridge the river channel is approxi-
mately 200-400 feet wide narrowing to approximate-
ly 100-150 feet wide upstream. Evidence of scour is
significant on both sides of the bridge.

m Restriction width — 27 feet
m Restriction length — 35 feet
m Upstream affected salt marsh — 1.66 acres

Seaward side of the concrete box opening under
Meadow Neck Road.

F10

Upstream Affected Area (acres): SM — 1.66;
SS-32;, M-16.

View of 27-foot bridge opening, seen to be significantly
narrower than the width of the Moonakiss River.

Comments

The entrance into Waquoit Bay from Vinyard Sound
is not crossed by any infrastructure but is artificially
maintained by a pair of jetties that have, to date, suc-
cessfully kept this entrance from shoaling. The Fal-
mouth Local Comprehensive Plan sites water quality
concerns in the Moonakiss River, which obviously
affects the status of shellfish bedsin the area.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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— HARWICH ——

Lower County Road restriction
of the Herring River

SiteHA-1

Site Description

The Herring River flows through West Harwich, making two
infrastructure crossings (sites HA-1 and HA-2) south of the
extensive Herring River Marshes. Lower County Road cross-
esthe river approximately one-quarter mile north of its mouth
on Nantucket Sound. The bridge has a span of 90 feet. The
road and bridge appear to be in good condition.

The Herring River istidally influenced as far upstream as the
Great Western Reservoir where flow is controlled by adam
and thefirst of several fish laddersisinstalled*. Upstream of
site HA-1 thisAtlasidentified three sites where infrastructure
appears to be restrictive of salt marsh (sites HA-2 to HA-4).
Additionally, there are five upstream infrastructure crossings
of the river that were not considered restrictive (see Appendix
B, sites HA-athrough HA-€). The Herring River supports an
active anadromous fish run and supports shellfish as far up-
stream as Route 28 (site HA-2).

General Information

Theriver is approximately 120-150 feet wide both seaward
and upstream of the Lower County Road Bridge. Visual in-
dicators of arestriction include seaward and upstream scour-
ing and bank erosion, as well as minor vegetation die off up-
stream of the bridge. The upstream affected area of this site
includes 13.34 acres of salt marsh that lie between HA-1 and
HA-2, plus a combined 406.93 acres of salt marsh, shallow
marsh, and shrub swamp upstream of site HA-2.

m Restriction width — 90 feet
m Restriction length — 36 feet
m Upstream salt marsh — 205.62 acres

Comments

Although the river is wider than the bridge span, this site did
not exhibit dramatic visual signs of restriction. However, as
the seaward-most infrastructure crossing of the Herring River,
and because of the importance and extent of the upstream
tidal system, site HA-1 should be considered in any remedia-
tion plans of aHerring River site. Limited tidal information
collected in 2000 seems to indicate little dampening in the
tidal signal up to Lothrop Road (site HA-4) and the Great
Western Reservoir.2 Further tidal information would help to
resolve how much of arestriction sites HA-1 and HA-2 create
on this system.

1 Hordley & Witten, Inc., June 2000.
2id,

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM — 205.62;
SS5-27.48; M —187.17.

Lower County Road crosses the Herring River via
this 90-foot bridge.

Seen at low tide, the upstreamriver bank is lined
with mud and salt marsh, whose edges near to the
bridge exhibit minor vegetation die off.
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— HARWICH ——

Route 28 restriction of the
Herring River

SiteHA-2

Site Description

Route 28 crosses the Herring River approximately one
mile north of its mouth on Nantucket Sound, and upstream
of site HA-1. The Route 28 bridge has a span of 155 feet.
The road and bridge are in good condition. Upstream sites
HA-3 and HA-4 also appear to be restrictive of salt marsh.
Additionally, there are five upstream infrastructure cross-
ings of the river that were not considered restrictive (see
Appendix B, sites HA-a through HA-€). The Herring Riv-
er flows through West Harwich and istidally influenced as
far upstream as the Great Western Reservoir, where river
flow is dammed and thefirst of several fish laddersisin-
stalled. The Herring River supports an active anadromous
fish run and supports shellfish resource areas to the sea-
ward side of site HA-2.

General Information

The seaward river channel is approximately equal to the
bridge span. Immediately upstream of the bridge the river
channel branches, with the main channel remaining at ap-
proximately 150 feet and a second 20 to 30-foot channel
feeding an extensive salt marsh area off to the east. Visua
indicators of arestriction are minor at thissite. In fact, the
bridge span to channel width ratio closely resembles natu-
ral, free-flowing river conditions. However, minor signs
of restriction are present including upstream bank erosion,
scour, and vegetation die off. Thereisaminor amount of
Phragmites concentrated along the Route 28 berm.

m Restriction width — 155 feet
m Restriction length — 50 feet
m Upstream salt marsh— 192.28 acres

Comments

It is because of the importance of the Herring River system
asawhole, and thissite’'slocation asanintegral link in it,
that site HA-2 isincluded in thisAtlas. Limited tidal in-
formation collected in 2000 seems to indicate little damp-
ening in the tidal signal up to Lothrop Road (site HA-4)
and the Great Western Reservoir.® Further tidal informa-
tion would help to resolve how much of arestriction sites
HA-1 and HA-2 create on this system.

1 See Hordley & Witten, Inc., June 2000.

H4

Upstream Affected Area (acres): SM —192.28; SS—27.48;
M —-187.17.

This 155-foot bridge span carries Route 28 across
the Herring River.

Minor scour, bank erosion, and vegetation die off are
visible on the upstream river banks near the bridge.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Salt Meadow Lane restriction of
channel off the Herring River

SiteHA-3

Site Description

Salt Meadow Lane, aprivate, dirt road, provides
access to a single home located on small piece of
upland within the Herring River Marshes. This site
liesjust upstream of site HA-2, the Route 28 cross-
ing of the main river channel. Salt Meadow Lane
crosses this channel via a 20-foot wooden board
bridge. Both the dirt road and bridge are in excel-
lent condition. The Herring River supports an
anadromous fish run and shellfish resource area.

General Information

The seaward channel is approximately 15-20 feet
wide and is scarred by visual indicators of restric-
tion including major souring, bank erosion, and
vegetation die off. The seaward marsh area exhi-
bits low marsh slumping. Upstream of the bridge
the channel narrows to 10-15 feet. Visual indicators
of arestriction occur there as well including signi-
ficant scour, bank erosion, and vegetation die off.
There was no Phragmites observed in the upstream
affected area.

m Restriction width — 20 feet
m Redtriction length — 15 feet
m Upstream salt marsh — 116.22 acres

Vegetation die off is visible on the edges of this up-
stream channel as it flows into the extensive Herring
River Marshes visible beyond.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Large rocks support this 20-foot bridge, decreasing
the area for water to flow and increasing the size of
therestriction. Scour, erosion, and vegetation die
off are all evident in this channel.

Comments

Tidal flow aso reaches the upstream affected salt
marsh via channels further upstream along the
Herring River. Therefore, to equate the acreage of
upstream salt marsh with the upstream affected area
would likely be a gross overestimation of area direct-
ly affected by flow passing through site HA-3. Addi-
tional studies are needed to determine the marsh area
affected by thisinfrastructure crossing and the rela-
tionship of site HA-3 to the greater area of the Her-
ring River Marshes.
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Lothrop Road restriction of a
tributary to the Herring River

SiteHA-4

Site Description

Lothrop Road crosses a tributary of the Herring Ri-
ver and separates approximately 13.84 acres of the
Herring River marsh system from the whole. A 20-
inch corrugated plastic pipe passes flow under the
road. Thepipeisin fair condition. Itsupstream
opening was blocked by reeds and mud and was
submerged at an incoming, mid tide. This channel
flows into the Herring River, which does support
shellfish resources south of the Route 28 crossing
(site HA-2).

General Information

The seaward channel is approximately four feet
wide, with the upstream channel actually wider,
measuring five to six feet. The vegetation changes
significantly from the seaward to upstream area.
Salt marsh dominates seaward, while Phragmites
dominates the upstream marsh area. Thereis some
Phragmites present on the seaward side of Lothrop
Road near this culvert that extends for about 15 feet
from the roadway berm. Other visual indicators of
restriction observed here include minor bank erosion.

The top of the 20-inch pipeis barely visible here;
.. . . although Phragmites lines the seaward channel
m Restriction width— 20 inches near the roadway berm, salt marsh dominates the
m Restriction length — 36 feet seaward area.

m Upstream salt marsh — 0 acres

Comments

Although observed during an incoming tide cycle,
water was flowing seaward. The Herring River does
support an anadromous fish run, however, itisun-
likely that spawning fish attempt to use this Lothrop
Road channel where only a small marsh area with no
ponds are located upstream.

Phragmites dominates the upstream marsh area
and old reeds block the pipe opening just below
the Lothrop Road guard rail.

H6 Cape Cod Atlas of Tidally Restricted Salt Marshes
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Kildee Road restriction of channel
off Allens Harbor/Doanes Creek

SiteHA-5

Site Description

Tidal flow to the site is from Nantucket Sound via Doanes
Creek and Allens Harbor. Flow first crosses under Lower
County Road (see Appendix B, site HA-f) and then under
Kildee Road viatwo parallel 18-inch corrugated plastic
pipes. These pipes are in good condition, though partially
clogged by silt and debris. Thistidal system does not sup-
port shellfish or act as an anadromous fish run.

General Information

The seaward channel is 10 feet wide narrowing to appro-
ximately 6 feet upstream of Kildee Road. Water appeared
stagnant and both pipes were submerged at mean high tide.
No scour and only very minor upstream bank erosion were
observed. Salt marsh was delineated to the seaward side
of Kildee Road, however Phragmites was the dominant
vegetation type observed within approximately 10 yards
of the pipes. The upstream affected area (which lies south
of Route 28) consists of shallow marsh and shrub swamp
with Phragmites observed as the significant type of vege-
tation.

m Restriction width — two 18-inch pipes
m Restriction length — 45 feet
m Upstream salt marsh — O acres

Comments

The Kildee Road Wetland was selected and studied by the
Army Corps of Engineersin 1996. The study areainclud-
ed this site and non-tidally restricted sites HA-f and HA-g
(see Appendix B). Site HA-f was found to be non-restric-
tive. Additionaly, it found that “there appears to be very
little restriction at high tide caused by either Kildee Road
or Route 28 [site HA-g] culverts.... Therelatively high
existing vegetation diversity suggests that the tidal ex-
change at the marsh should not be atered without careful
consideration of the existing tidal dynamics and vegetation
composition” (ACOE, Cape Cod Wetlands Investigation,
June 1996, p. 95). Present conditions observed during
fieldwork conducted for this Atlas warrant a new look at
this site.

! Wetland was observed at this site and in aerial photogra-
phy that was not delineated by the Wetlands Conservancy
Program. Therefore, this acreage calculation of upstream
affected areais believed to be an underestimation.

Two pipes are barely visible through the stagnant,
murky waters by Kildee Road; Phragmites lines
the seaward channel.

Lawn and shrubs line the upstream channel near the
restriction, but Phragmites, seen in the distance, isthe
significant vegetation type in this upstream affected area.
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Uncle Venies Road restriction of
channel off the Red River

SiteHA-6

Site Description

Located in South Harwich near the Harwich/Chat-
ham town ling, this channel flows west off of the
Red River, running just north of Wharf Road and
the Red River Beach parking area. It crosses under
Uncle Venies Road viaa 2.5-foot concrete pipe.
The seaward side of the pipe was not visible, how-
ever the upstream side was visible and was neither
broken nor clogged. Thissitelies seaward of site
HA-7. Thischannel does not support shellfish. The
Red River does support an anadromous fish run en
route to Skinequit Pond, however it is unlikely that
spawning fish attempt to use this side channel.

General Information

Channel widths were estimated to be 10-15 feet wide
seaward and 20-30 feet wide upstream of the restric-
tion. Upstream affected area includes 3.33 acres of
salt marsh and 0.90 acres of shrub swamp plus an
additional 5.54 acres of salt marsh further upstream
of site HA-7. Visual indicators of restriction include
minor vegetation die back near the upstream opening
and significant scour and erosion near the seaward
and upstream openings. There was aso a significant
amount of Phragmites in the upstream area.

m Restriction width — 2.5 feet
m Redtriction length — 122 feet
m Upstream salt marsh — 8.87 acres

Comments

The concrete pipe juts out into the upstream channel,
uncovered for approximately 10 feet, increasing the
length of the restriction beyond that of just the road-
way berm. When visited during high tide, the differ-
ence in water levels between the seaward and up-
stream areawas dramatically different and made it
hard to approximate channel width. Most of the tidal
flow in this channels' system was trapped upstream
of site HA-6 but seaward of HA-7 (see site HA-7 for
an illustration).

H8

Upstream Affected Area (acres): SM —8.87; SS—0.90.

Even through the clear water the seaward pipe opening
is not visible, however scouring is visible on the sides
and bottom of the channel.

View of the upstream salt marsh at high tide with the
2.5 foot concrete pipe nearly submerged in the channel.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— HARWICH ——

Wharf Road restriction of channel
off the Red River

Site HA-7

Site Description

Located in South Harwich near the Harwich/Chat-
ham town line, this channel flows west off of the
Red River, running just north of the Red River
Beach parking area. It crosses under Uncle Venies
Road (site HA-6) and then under Wharf Road viaa
20-inch concrete pipe. The pipe was not broken or
clogged. This channel does not support shellfish.
The Red River does support an anadromous fish

run en route to Skinequit Pond, however it is unlike-
ly that spawning fish attempt to use this side channel.

General Information

The channel is approximately 15-20 feet wide sea
ward of Wharf Road and narrows to approximately
4 feet just upstream of it. Visual indicators of re-
striction include significant scour with minor bank
erosion of the channel near the seaward opening, as
well as minor erosion and scour near the upstream
opening. Phragmites growth is significant seaward
of this site (likely due to the restriction at HA-6) but
isonly minor in this site’'s upstream affected area.

m Restriction width — 20 inches
m Restriction length — 130 feet
m Upstream salt marsh — 5.54 acres

The 20-inch seaward side opening of the concrete pipe
isalmost submerged at high tide.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —5.54.

The difference in the amount of water at high tide within the
seaward salt marsh (left) versus that within the affected area
upstream of Wharf Road (right) is striking.

Comments

The concrete pipe juts out into the upstream channel,
uncovered for approximately 10 feet, increasing the
length of the restriction beyond that of just the road-
way berm. When visited during high tide, the differ-
ence in water levels between the seaward and up-
stream area was dramatically different. Most of the
tidal flow in this channels' system was trapped in the
wetland area between sites HA-6 and HA-7.
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Deep Hole Road restriction
of the Red River

SiteHA-8/CH-1

Site Description

The Red River forms the boundary between Harwich
and Chatham and discharges into Nantucket Sound.
Deep Hole Road crosses the Red River, passing its
flow viaa 16-inch corrugated metal pipe set in a con-
crete headwall. The pipe appearsto be in good con-
dition —it is not broken or clogged. The seaward
opening is submerged at mean high tide. Tidal re-
striction sites HA-6 and HA-7 lie on a channel of

the Red River that islocated seaward of Deep Hole
Road, and they are therefore not connected to site
HA-8/CH-1. The Red River does support shellfish
resources and is used by anadromous fish en route
to Skinequit Pond in South Harwich.

General Information

The seaward channel is approximately 10 to 15 feet
wide, narrowing upstream to 2 to 5 feet. Visual in-
dicators of arestriction on the seaward side of the
road include minor bank erosion and minor vegeta-
tion die back. A scour pool is also evident near the
upstream pipe opening. Cattails are present seaward
of the roadway berm and become more prevaent up-
stream. Phragmites was also observed in the up-
stream affected area.

m Restriction width — 16 inches
m Restriction length — 26 feet
m Upstream salt marsh — 3 acres (estimate)

Comments

According to the Director of the Chatham Water
Quality Laboratory, the area upstream of Deep Hole
Road is anatural low point that collects significant
fresh water drainage and is therefore atransition
zone. Anincrease in the size of the pipe would like-
ly not change the area affected by tidal flow, but
could serve to make the existing salt marsh healthier.

! The Wetland Conservancy Program delineated salt marsh
lying both seaward and upstream of Deep Hole Road as one
continuous area, totaling 45.63 acres. The road does sever
this salt marsh, which should have been delineated as two
polygons. The area upstream of Deep Hole Road, estimated
at 3.0 acres, could not be highlighted independently of the
seaward areafor thisimage.
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Red River

This 16-inch corrugated metal pipe set in the con-
crete headwall passes the flow of the Red River
under Deep Hole Road.

il

Visual indicatorsin this upstream affected marsh
include a small scour pool near the pipe opening
and significant growth of Phragmites and cattails.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Route 28 restriction of
the Muddy River _

Site HA-9/CH-7 ~ | T By

Site Description

The Muddy River, a sub-embayment of Pleas-
ant Bay, runs generally in a southwesterly dir-
ection from its mouth to the west of Nicker-
sons Neck in Chatham on Pleasant Bay. The
river forms the town boundary between Har-
wich and Chatham who share responsibility
for therivers' upstream affected area. Muddy
Creek flows under Route 28 via two box cul-
verts that are approximately 2.6 feet in height
and 3.7 feet in width. These culverts are set into stone slab
retaining walls and placed far below the road surface. The Upstream affected area (acres): SM —2.73; SS—13.37;
culverts are owned and maintained by the Massachusetts M — 1.97.

Highway Department. The Muddy River historically support-
ed an anadromous fish run —it is not active today — and does
support shellfish resources near its discharge areain Pleasant

Bay.

General Description

The Muddy River is approximately 75 feet wide seaward of
Route 28, widening to approximately 100 feet upstream of the
roadway berm. Visual indicators of arestriction include ma-
jor seaward scouring, minor bank erosion, and minor vegeta-
tion die back. Phragmites fringes the upstream affected area.

m Restriction width — two, 2.6 by 3.7-foot

box culverts
m Restriction length — 75 feet (estimate)
® Upstream salt marsh —2.73 acres These 2 box culverts pass the flow of the Muddy
River under Route 28. The stone slab retaining
Comments wall supporting the culverts appearsto bein
Muddy River has been studied as part of Chatham’s compre- poor condition.

hensive wastewater management study, a search for waysto
improve the quality of the water in local embayments and pre-
vent further degradation from pollution. Chatham is currently
working on a Restoration Management Plan for the Muddy
River through the Pleasant Bay Alliance. Muddy River has
been considered for conversion into a fresh water system as
one way to address its poor water quality. This system’s con-
version would be easier than that of Frost Fish Creek because
of the high embankment of Route 28 between Pleasant Bay
and the river. To accomplish this, tide gates could be placed
on the existing culverts. A significant environmental draw-
back of this option would be the loss of the existing 2.73
acres of salt marsh along the northern portion of the river up-
stream of the road. To avoid this loss but still achieve partial
conversion, adike could be installed upstream of the existing

sdlt marsh.! Upstream of Route 28 salt marsh exists along
the banks of the Muddy River.

1\Wood, 2001, p. 5.
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— MASHPEE ——

Monomoscoy Road restriction
of Dutchmans Creek

SiteMA-1

Site Description

Dutchmans Creek crosses under Monomoscoy

Road approximately 400 feet north of its mouth at
Hamblin Pond. The creek passes under the road via
a 1-foot diameter concrete and metal pipe. The pipe
isinfair condition; it is not broken but is partialy
clogged by muck and debris. There are no other tidal
restrictions along Dutchmans Creek. The seaward
opening of the pipe is set low and is submerged at
mean high tide. Hamblin Pond, the receiving water
body for Dutchmans Creek, does support shellfish
resources and hosts several State shellfish grants,
however the northern half of the pond is closed to
shellfishing.

General Information

The seaward and upstream channels measure 2 and
3 feet respectively. Because both are smaller than
the 1-foot opening, natural flow isrestricted. Salt
marsh extends to the seaward opening. Phragmites
and cattails are present in the seaward marsh. Scour
and erosion are minimal in the channels. The up-
stream affected area contains only shrub swamp.

m Restriction width — 1 foot
m Resdtriction length — 45 feet
m Upstream salt marsh — 0O acres

Comments

The upstream affected areais located on the edge
of the Mashpee National Wildlife Refuge. Thereis
very little development adjacent to it (approximately
3 single-family house lots). Tidal waters reaching
Hamblin Pond must first pass through Waguoit Bay
and then enter the pond through two channels—the
Little River and a man-made channel. Neither isa
restricted site considered in thisAtlas. Because this
siteliesfar inland the velocity of the approaching
and receding tidesis low, likely accounting for the
minimal scour and erosion observed at this site.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Phragmites and shrubs are taking hold in the salt
marsh near the seaward opening of the pipe.

View into the 0.73 acres of shrub swamp located
upstream of site MA-1.
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— MASHPEE ——

Monomoscoy Road restriction
of channel between Hamblin Pond
and the Great River

Site MA-2

Site Description

Just before Monomoscoy Road enters the private de-
velopment on Monomoscoy Island it passes through

an extensive area of salt marsh forming the boundary
between Hamblin Pond to the west and the Great River
tothe east. A small channel passes under the road via
a 2-foot diameter concrete pipe. The pipeis structurally
in good condition but is partially clogged by muck and
debris. This site was intentionally excluded from the
boundary of the Waquoit Bay Area of Critical Environ-
mental Concern, which was drawn to exclude Mono-
moscoy Island and part of its accessroad. The south-
ern portion of Hamblin Pond does support shellfish
resources and hosts severa State shellfish grants, how-
ever the northern half of the pond (near this site) is
closed to shellfishing.

General Information

Local officials have observed incoming tidal flow enter-
ing this pipe from both the east and the west depending
upon the prevailing winds. Therefore, seaward and up-
stream “sides’ are not appropriate labels for thisloca-
tion. The channel extending to the road from Hamblin
Pond is approximately 2 feet wide. The channel extend-
ing to the road from the Great River is approximately

4 feet wide. There isminor bank erosion and small
scour pools near both ends of the pipe. Phragmites
grows along the eastern side of the road.

m Restriction width — 2 feet
m Restriction length — 35 feet
m Upstream salt marsh — unable to determine

Comments

The town replaced this pipe in 1999, and therefore no
work is likely to be undertaken at this site in the near
future. No hydrologic study was conducted to deter-
mine the appropriate size for this pipe; rather the recon-
struction replicated the previously approved engineer-
ing specifications from the 1950's. Thiswas donein
order to expedite replacement of the collapsed pipe.
To redesign and resize the pipe would have involved
extensive permitting, an endeavor that the town was
not willing to undertake at that time.

M4

Phragmites grows in the marsh east of the road near
this 4-foot channel connecting to the Great River.

Visual indicators of a restriction seen near the west-
ern end of the pipe include this small scour pool and
pooling/ponding water.
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— MASHPEE ——

Great Hay Road restriction
of Abigail’s Brook

Site MA-3

Site Description

Abigail’s Brook passes under Great Hay Road via

a 30-inch diameter corrugated metal pipe. This
crossing is near the mouth of the brook at the upper
reaches of the Great River. Great Hay Road isa
limited access, narrow dirt road located within the
Mashpee National Wildlife Refuge. When observed
during mid, incoming tide the seaward pipe opening
was nearly submerged. The pipeitself wasin good
condition and was not clogged. Abigail’s Brook does
not support an anadromous fish pathway, nor does it
support any shellfish resources.

General Information

ThelO-foot wide seaward channel flows through
salt marsh in the upper reaches of the Great River to
this culvert. Phragmites and cattails are scattered in
this marsh area. Adjacent to the seaward pipe open-
ing, a significant scouring basin and severe bank ero-
sion scar the channel. Vegetation has begun to die
back at its edges. The upstream channel isonly 5
feet wide, half the seaward width. It also exhibits
significant bank scouring and erosion. Phragmites
growth is significant in the upstream affected area
and shrubs are visibly taking hold.

m Restriction width — 30 inches
m Resdtriction length — 17 feet
m Upstream salt marsh — 2.26 acres

Comments

Vehicle access to this site was limited due to the
poor condition of the narrow dirt road. The area
upstream of the siteis part of the Mashpee Nationd
Wildlife Refuge, a cooperative project between the
Town Conservation Commission and the State of
Massachusetts. Most of the land area of the Refuge
is excluded from the Waguoit Bay Area of Critical
Environmental Concern (ACEC), however Abigail’s
Brook and this restriction site are within the ACEC
boundary.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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Abigail's Brook

Upstream Affected Area (acres): SM —2.26; SS—0.91;
M-1.21.

Seen during mid, incoming tide water flows over
the channel banks and pools at the roadway berm;
the top of the pipe is barely visible under a clump
of grass (opening circled in photo above).

Upstream of the Great Hay Road restriction the
land is part of the Mashpee National WIdlife Re-
fuge. Phragmites growth is extensive toward the
rear of this affected area.
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— MASHPEE ——

Great Oak Road restriction of
channel from Sage Lot Pond to Flat Pond

SiteMA-4

Site Description

Great Oak Road provides access to South Cape Beach
State- and Town-owned parklands. Near its southern
terminus the road forks to two parking areas, each fork
restricting the tidal creek that connects Sage Lot Pond
with Flat Pond. Site MA-4 ison the western fork, lying
seaward of site MA-5 and site MA-d (see Appendix B).
At this site the roadway isaone lane, dirt road. The
restriction is a4-foot diameter concrete pipethat is

in fair condition — although the pipe has fractured and Upstream Affected Area (acres): SM —14.68; SS—1.75.
split on each side of the road, flow is not impeded by
these breaks. This channel serves as an anadromous
fish pathway between Waquoit Bay and Flat Pond
specifically used by white perch. Eelgrass growsin
Sage Lot Pond just seaward of MA-4. Shellfish re-
sources are abundant in Waquoit Bay near the mouth
of this channel, although subject to seasonal closures.
Sage Lot Pond also supports shellfish resources.

General Information

The seaward and upstream channels are approximately
10 feet wide. Stream flow is partially dammed by the
roadway berm aswater triesto flow through the 4-foot
diameter pipe. The upstream channel flows approxi-

mately one-eight of amile before reaching upstream The seaward opening is seen nearly submerged dur-
site MA-5, where flow is again restricted. Minor scour ing this mid, incoming tide. Large boulders have
basins are present on either side of the pipe. Phrag- been placed by the culvert to help prevent erosion
mites growth in the vicinity of this siteis minor. of the dirt berm.

m Restriction width — 4 feet
m Restriction length — 45 feet
m Upstream salt marsh — 14.68 acres

Comments

While this restriction is not egregious, the channel
width-to-culvert opening ratio does not allow free

flow and does not resemble natural stream conditions.
While the pipeis broken in such away that the severed
segments remain in place, thereis cause for future con-
cern. Should these segments shift or roll from their in
situ break they could contribute further to the restric-
tion. The Massachusetts Wetlands Restoration Program
is currently studying this site for potential future resto-

- Looking into the upstream channel scour pools are
ration. visible, asisthe clean break in the exposed pipe.

M6 Cape Cod Atlas of Tidally Restricted Salt Marshes



— MASHPEE ——

Great Oak Road restriction of
channel from Sage Lot Pond to Flat Pond

SiteMA-5

Site Description

Great Oak Road provides access to South Cape Beach
State- and Town-owned parklands. Near its southern
terminus the road forks to two parking areas, each fork
restricting the tidal creek that connects Sage Lot Pond
with Flat Pond. Site MA-5 ison the eastern fork, lying
upstream of site MA-4. Flow passes under the paved
road viaa4-foot diameter concrete pipe that isin good
condition —the pipeis neither broken nor clogged. This
channel serves as an anadromous fish pathway between
Waquoit Bay and Flat Pond specifically used by white
perch. Shellfish resources are abundant in Waquoit Bay
near the mouth of this channel, although subject to sea-
sonal closures. Sage Lot Pond also supports shellfish
resources.

General Information

The seaward channel varies between 5 and 10 feet and
small scour pools and minor bank erosion are visible
near the pipe opening. The seaward opening becomes
submerged at mean high tide. The upstream channel
isapproximately 5 feet wide. The storm water drain-
age from a paved parking lot adjacent to this site ap-
pears to be directed straight into this channel. Phrag-
mites growth is minimal in the upstream affected area.

m Restriction width — 4 feet
m Restriction length — 32 feet
m Upstream salt marsh — 12.62 acres

Comments

This unnamed tidal channel continues east from this site
into Flat Pond by first crossing site MA-d (see Appen-
dix B). The three infrastructure crossings along this
unnamed channel must be considered jointly in any re-
mediation discussions. The Massachusetts Wetlands
Restoration Program is currently studying this site for
potential future restoration.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Sage Lot
Fand

Pavement extends out over this seaward pipe direct-
ing roadway runoff into the tidal channel and likely

adding to the erosion seen occurring around this pipe.

Phragmites and shrubs are seen encroaching
into the marsh near the upstream pipe opening.
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MASHPEE/BARNSTABLE

Quinaquissett Road/School Street
restriction of the Santuit River

Site MA-6/BA-9

Site Description

The Santuit River forms the town line between
Mashpee and Barnstable. Commonly known as the
School Street bridge, this site links Quinagquissett
Road in Mashpee with School Street in Cotuit, Barn-
stable. The 45-foot long by 25-foot wide bridge
spanstheriver at its mouth on Shoestring Bay. The
upstream banks of the Santuit are largely undeve-
loped. A narrow strip of salt marsh lines the eastern
bank, becoming alarger upstream marsh area com-
prised of salt marsh, shallow marsh, and shrub
swamp. The Santuit River supports an annual her-
ring run. Shellfish are present in Shoestring Bay
near this bridge, though shellfishing is prohibited.

General Information

The seaward side of the bridge paralléls the north-
ern extent of Shoestring Bay, therefore a channel
measurement is not relevant. The Santuit River be-
gins on the upstream side of the bridge and is appro-
ximately 100 to 150 feet wide — clearly wider than
the 45-foot bridge span. Long bridge abutments
were built out from the natural banksto decrease the
need for construction of awider span — obvious con-
tributors to the tidal restriction. Minor scour isvisi-
blein the river and bay near the opening. Cattails
(seaward and upstream) and Phragmites (seaward
only) are present along the riverbanks.

m Restriction width — 45 feet
m Restriction length — 25 feet
m Upstream salt marsh — 11.07 acres

Comments

Reconstruction of the bridge began in the fall of
2000. The project isintended to widen the bridge
and increase its height above the Santuit River. Un-
fortunately, reconstruction did not include increasing
the width of the span to alow increased tidal flow.

M8

Upstream Affected Area (acres): SM —11.07,
SS-1.19; M -17.51.

Construction underway on the Santuit River bridge
to widen and raise the roadway; unfortunately plans
do not include alleviating the restriction.

Upstream of the bridge salt marsh lines the eastern
riverbank while development is visible on the west-
ern bank.
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— BREWSTER/ORLEANS —

Cape Cod Rail Trail restriction of
Namskaket Creek

Site BR-7/OR-1

Site Description

The Cape Cod Rail Trail bike path crosses the Nam-
skaket Creek at the Brewster-Orleans town line caus-
ing amajor tidal restriction. Accessto the siteisvia
the bike path only. One 1-foot pipe was found here,
however there might be additional pipes that were
not visible. This pipeis so egregiously undersized
and the site degraded that tidal flow is effectively cut
off from the upstream marsh area. This siteislocat-
ed within the boundaries of the Inner Cape Cod Bay
Areaof Critical Environmental Concern, owned and
managed by the state Department of Environmental
Management (DEM).

General Information

Thesiteisin serious disrepair. The seaward pipe
opening was obscured and buried under a pile of
rocks. After some digging a 1-foot metal pipe was
uncovered. Upstream of the bike path, water is flow-
ing down into a hole below ground where the pipeis
presumed to be — the pipeitself is not visible. The
creek banks at the site are extremely eroded, with
vegetation die off and major scouring pools scarring
the upstream site. The width of Namskaket Creek
varies between 6 and 10 feet both seaward and up-
stream of the Rail Trail. Phragmites dominates the
upstream affected area. The restriction has persisted
for so long that the upstream system has become
mainly afreshwater marsh.

m Restriction width — 1 foot (estimated)
m Restriction length — 62 feet
m Upstream salt marsh — 1.12 acres

Comments

A joint restoration effort is underway by the Natural
Resources Conservation Service (NRCS), DEM, Or-
leans and Brewster local officials, the state Wetlands
Restoration Program, and MA Coastal Zone Manage-
ment. At the time of thiswriting inventory and as-
sessment, a needs assessment, and cost estimates for
materials and services have been completed. The
restoration project is currently in the permitting pro-
cess and work is expected to begin in Fall 2002.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Mameha ket
Creek

An eroding retaining wall helps support the Cape Cod

Rail Trail that isrestricting tidal flow in Namskaket Creek —
water is seen bubbling out from under a pile of rocks that
covers the 1-foot pipe.

Phragmites and shrubs are seen taking over the once salt
mar sh upstream of the Rail Trail.
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— ORLEANS ——

Cape Cod Rail Trail restriction
of Namskaket Creek

Site OR-2

Site Description

The Cape Cod Rail Trail bike path crosses the
Namskaket Creek to the east of site BR-7/OR-1

on the Brewster-Orleans town line. Accessto this
siteisviathe bike path only. A 1-foot wooden-
framed pipe crosses under the bike path. Flow
through this deteriorated structure appeared to be
minimal to none. This pipeisso egregiously under-
sized and the site degraded that tidal flow is effec-
tively cut off from the upstream marsh area. This
siteis located within the boundaries of the Inner
Cape Cod Bay Area of Critical Environmental Con-
cern, owned and managed by the state Department
of Environmental Management (DEM). Namskaket
Creek supports abundant shellfish resources that are
closed to shellfishing.

General Information

The width of the seaward creek channel is approxi-
mately 5 feet, while the upstream creek is approxi-
mately 1to 3 feet wide. The entire siteisin serious
disrepair. The seaward pipe opening was barely visi-
ble and covered by a stone block as well as other de-
bris and mud. Upstream of the bike path the 1-foot
opening is visible submerged in a stagnant pool and
clogged by dead Phragmites reeds and muck. Visu-
al indicators of arestriction are numerous including
major seaward scouring and erosion and significant
upstream scouring and erosion. Phragmites domi-
nates both the seaward and upstream vegetation.
Thisrestriction has persisted for so long that the
upstream affected area has become mainly afresh-
water marsh.

m Restriction width — 1 foot

m Restriction length — 45 feet
m Upstream salt marsh — 0 acres

o4

A '!L

Namskaket

Creek

Reeds and high stagnant water block the upstream
opening from view.
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— ORLEANS ——

Namskaket Road restriction of
Little Namskaket Creek

Site OR-3

Site Description

Little Namskaket Creek flows southeasterly from its
mouth on the Cape Cod Bay. Namskaket Road crosses
the creek viaa 15-inch concrete pipe that is submerged
at mean high tide. The pipe appearsto bein poor con-
dition —its seaward end is visibly broken and clogged.
Large pieces of debris (old docks and floats) now rest
on the eroded berm near the pipe. Little Namskaket
Creek iswithin the Inner Cape Cod Bay Area of Criti-
cal Environmental Concern. While the creek does sup-
port extensive shellfish resources they are closed to
shellfishing.

General Information

The seaward creek channel is approximately 5 feet
wide, narrowing upstream to approximately 2 to 5 feet
wide. Visual indicators of arestriction include major
scouring and erosion on the seaward side and minor
scour and erosion upstream. Phragmites growth is
significant both seaward and upstream of this restrict-
ed site.

m Restriction width — 15 inches
m Redtriction length — 55 feet
m Upstream salt marsh — 0 acres

Phragmites and shrubs are visible in the
upstream area as seen from the upstream
side of the pipe.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Erosion scars the area near the pipe
opening, which is blocked by this piece
of dock and other debris.
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—— ORLEANS/EASTHAM ——

Cape Cod Rail Trail restriction
of Boat Meadow River

Site OR-4/EA-3

Site Description

Boat Meadow River runsin an easterly direction from its
mouth on the Cape Cod Bay. Prior to reaching the Cape
Cod Rail Trail, the river flows under Bridge Road, viaa 57-
foot unrestricted bridge (see site EA-a, Appendix B). Up-
stream of that Boat Meadow River is conveyed under the
biketrail viaa 36-inch concrete pipe. The pipeisin serious
disrepair. Thetrail's side slope embankments are eroding
and its paved surfaceis being undermined. Restricted site
EA-4 lies upstream. Boat Meadow River iswithin the Inner
Cape Cod Bay Area of Critical Environmental Concern.
While the river does support extensive shellfish resources,
they are closed to shellfishing.

General Information

Seaward of this site the river channel is approximately

15 feet wide, narrowing to approximately 5 feet upstream.
Visual indicators of arestriction are severe at thissitein-
cluding major scouring and erosion both seaward and up-
stream. Vegetation die off and ponded water are significant
in the adjacent seaward marsh area. The vegetation changes
noticeably from the seaward to upstream sides of the bike
path with minor Phragmites growth seaward becoming sig-
nificant on the fringes and in the rear of the upstream affect-
ed area. An exposed length of seaward pipeis broken off in
severa sections. The opening isjammed by large logs,
pieces of docks, and other debris that have washed up the
river and collected at this site.

m Restriction width — 36 inches
m Restriction length — 45 feet
m Upstream salt marsh —5.20 acres

Comments

An Environmental Notification Form (ENF) (EOEA file
number 12421) for Cape Cod Rail Trail Safety Improve-
ments was filed in January 2001, stating that the pipeisa
tidal restriction reducing critical upstream habitat for fish
and invertebrates and that the vegetative community suf-
fersaswell. Massachusetts Coastal Zone Management
(MCZM) has examined this site as part of the US Environ-
mental Protection Agency sponsored Salt Marsh Assess-
ment Project. This project calls for replacement of the ex-
isting 36-inch pipe with a 6 by 4-foot precast concrete box
culvert. Restoration work at this site has now been funded
by the Massachusetts Wetlands Restoration Program’s Cor-
porate Wetlands Restoration Partnership, the National Fish
and Wildlife Federation, the Department of Environmental
Management and MCZM. At thistime all permits have
been approved and construction bids received.
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I__?i\.rer

i

Upstream Affected Area (acres): SM —5.20;
SS-2.31; M—-9.43.

Debris marks the seaward opening of this cul-
vert under the bike trail. Pieces of the pipe have
broken off and lie in the deep scour pool in front
of the opening.

Upstream of the bike trail the bank has eroded
away from this 36-inch pipe. Scour and erosion
scar the area.

Cape Cod Atlas of Tidally Restricted Salt Marshes



ORLEANS

Restrictions of Paw Wah Pond by:

Namequoit Road
SiteOR-5

and

Earthen Berm
Site OR-6

Site Descriptions - Littie Pleasant Bay
Paw Wah Pond is located on the western shore of Little Plea- —
sant Bay. Thissalt pond and its upstream wetland area are Upstream Affected Area (acres): SS—10.03.
within the Pleasant Bay Area of Critical Environmental Con-
cern. At the northeast corner of the pond, a 1-foot corrugated
plastic pipe conveys flow under Namequoit Road (site OR-5).
Approximately 70 feet upstream is site OR06, where flow pass-
es under adirt berm viaan 8-inch clay pipe with an upstream
structure for the placement of water-tight stoplogs. Upstream
of these two restrictions lies 10.03 acres of shrub swamp. Site
OR-5 appearsto be in good condition and fairly new. Site OR-
6, while apparently structurally sound, appears to be neglected
and defunct. Paw Wah Pond supports shellfish resources that
are conditionally open for shellfishing, however a semi-circular
closure is dwaysin effect around the direct discharge area of
this pipe.

General Information

A short, 3-foot channel conveys flow from Paw Wah Pond

to site OR-5. Between sites OR-5 and OR-6 the5-foot wide,
70-foot long channel is contained within steep, forested banks.
Upstream of OR-6 the channel meanders off into the wetland
areaand is approximately 5 feet wide. Visua indicators of a
restriction at site OR-5 include significant seaward scouring
and minor erosion and minor upstream scouring with signifi-
cant bank erosion. Indicators at site OR-6 include minor sea-

ward scouring and significant erosion both seaward and up- Site OR-5
stream. m Restriction width — 1 foot

m Restriction length — 40 feet
m Upstream salt marsh — 0 acres

View of the seaward opening of site OR-5 — scour
and erosion are present at this 12-inch opening.

Site OR-6

m Restriction width — 8 inches

m Restriction length — 15 feet (estimate)
m Upstream salt marsh — 0 acres

Comments

The upstream affected wetland area and some adjacent upland
is owned by the Orleans Conservation Trust. This upstream
areawas historically used for cranberry farming and the berm
and sluiceway are remnant of that. The area close to the cul-
vert has reverted to shrub swamp, with old growth cedar tak-

This channel runs between sites OR-5 and OR-6, end- ing hold toward the rear of the wetland area. The Trust hopes
ing abruptly at the dirt berm where the 8-inch clay pipe that partial restoration could occur, restoring some salt marsh
is seen poking out at the bottom. area nearest to the culvert while preserving the cedar swamp.
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Cranberry Bog Berm restriction
of creek off The Narrows

Site OR-7

— ORLEANS ——

Site Description

Extending inland from The Narrows, whichisa
channel running between the mainland of South
Orleans and Sipson Island, is asmall, unnamed ti-
dal creek that feeds approximately 13 acres of salt
marsh. This creek and its associated wetland areas
are within the Pleasant Bay Area of Critical Envi-
ronmental Concern. The main creek forms two
branches — one heading south and crossing under
adirt driveway (see Appendix B, site OR-€). One
branch flows in a northwesterly direction under an
old cranberry bog berm that segregates 1.99 acres
of salt marsh. At thissite a 1-foot clay pipe passes
tidal flow under the berm. The pipe appeared to be
in good condition and, athough flow was observed,
was partialy blocked by some debris. Thistidal
creek does not support known shellfish resource
areas or anadromous fish.

General Information

Both the seaward and upstream channels are appro-
ximately 5 feet wide. Visual indicators of arestric-
tion that scar the area seaward of the berm include
alarge, deep scour pool, major erosion, and minor
Phragmites growth. Visual indicators of arestric-
tion upstream of the berm include significant scour-
ing and minor bank erosion. Phragmites growth is
significant upstream of the berm.

m Restriction width — 1 foot
m Restriction length — 15 feet
m Upstream salt marsh —1.99 acres

Comments

This site and the upstream affected area are privately
owned. The Orleans Conservation Trust is aware of
its presence and would likely be able to assist in rela-
tionships with the private landownersin any remedi-
ation conversation. Cranberry bogs that once existed
upstream of this berm are now defunct.

08

The seaward side of the bermis subject to severe
scouring and erosion. The submerged 1-foot clay
pipeis seen here during an outgoing, low tide cycle.

A significant amount of Phragmites growth is
observed here upstream of the old cranberry
bog berm. Salt marshisvisible in the distance.

Cape Cod Atlas of Tidally Restricted Salt Marshes
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m Town Map
m Chart of Site Characteristics
m Sitel
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— PROVINCETOWN —

Province Lands Road/Route 6A
restriction of unnamed channel

SitePR-1

Site Description

Province Lands Road/Route 6A crosses asmall tidal
channel between its intersections with Route 6 and
Bradford Street Extension. This channel connects
upstream salt marsh and a salt pond with the Long
Point Marshes. Three 30-inch concrete culverts, set
within a concrete headwall, convey flow under Prov-
ince Lands Road/Route 6A. They are partially sub-
merged at mean high tide and appear to bein good
condition. Some structural erosion was observed
seaward of theroad. This channel does not appear
to support shellfish resources or anadromous fish.

General Information

Thereis no distinct and measurable seaward chan-
nel — sandy flats extend to the roadway berm. Both
seaward and upstream of the culvert tidal flow pools
in large scour basins. Upstream tidal flow travelsa
short distance into asalt pond. Visual indicators of
arestriction include significant scouring and bank
erosion seaward and significant scouring upstream
of the culvert. Phragmitesis not visible in the up-
stream affected salt marsh. The upstream areaiis sur-
rounded by coastal bank, which would act to contain
any increase in tidal flow that may be introduced to
the area.

m Restriction width — 7.5 feet (3 at 30 inches)

m Restriction length — 52 feet
m Upstream salt marsh — 5.22 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes

A large scour pool isvisiblein front of these three
30-inch culverts. Water marks and debris left by
high water are visible on top of this headwall.

Visiblein the foreground is a corner of the large,
upstream scour pool along with the algae-covered
salt pond in therear. Coastal bank is clearly con-
taining this upstream affected area.




TOWN OF
SANDWICH

m Town Map
m Chart of Site Characteristics
m Sites1to 13
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— SANDWICH ——

Penn Central Railroad restriction
of Mill Creek

Site SA-1

Site Description

The Penn Central Railroad bed crosses over Mill
Creek viaa 20-foot bridge span. Thisbridgeis
located directly behind the Sandwich Police Sta-
tion on Route 6A. It is constructed of concrete and
wood pylons with stone embankments. Itisin ex-
cellent condition. This site lies approximately 500
feet seaward of restricted site SA-2. Mill Creek sup-
ports an anadromous fish run.

General Information

Water is detained upstream of the bridge due to

an approximate 3-foot rise from the seaward to
upstream creek-bed elevation caused by rocks built
up under the bridge. The stream is approximately
30 feet wide on the seaward side narrowing to 20
feet wide upstream of the bridge. Visual indicators
of arestriction include a significant scouring basin
and significant bank erosion on the upstream side,
aswell as minor scour and erosion seaward of the
bridge. Phragmitesis not present in the seaward
marsh area however, it fringes salt marsh upstream
of the bridge.

m Restriction width — 20 feet
m Restriction length — 22 feet
m Upstream salt marsh — 13. 48 acres

The upstream affected salt marsh, seen here at high
tide, isfringed by Phragmites.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —13.48; SS—1.99,
M —9.49.

This 22-foot bridge span enables the Penn Central
Railroad to cross Mill Creek.

Comments

Currently, thisrailroad track (causing three restrict-
ed sitesin Sandwich) is used daily by the trash-haul-
ing train as well as by a seasonal tourist train. Mill
Creek supports an active anadromous fish run that
utilizes the Shawme and Upper Shawme Ponds.

Mill Creek makes four infrastructure crossings on
its way to these ponds, including this site, restricted
site SA-2 and non-restricted site SA-b.




—— SANDWICH

Route 6A restriction of
Mill Creek

Site SA-2

Site Description

Mill Creek flows under Route 6A viaa45-foot
bridge span. The bridge is supported by concrete
pylons set in the stream bed with rock-armored
abutments. It was recently renovated (1994) and is
in excellent condition. This restriction lies approxi-
mately 500 feet upstream of restricted site BA-1.
Mill Creek supports an anadromous fish run into
the Shawme and Upper Shawme Ponds.

General Information

The channel width both seaward and upstream of the
bridge is approximately 30 feet. Therefore the chan-
nel to opening ratio is not indicative of arestriction.
Additionally, common visual indicators of arestric-
tion such as scour and erosion were not observed to
aremarkable degree near this bridge. However, the
salt marsh on the seaward side of the bridge is suf-
fering from minor vegetation die-off and low marsh
slumping. Phragmitesis growing on both the sea-
ward, which is the upstream area of restricted site
SA-1, and upstream sides of this site.

m Restriction width — 45 feet
m Restriction length — 36 feet
m Upstream salt marsh — 12.31 acres

Phragmites thickly fringes the salt marsh up-
stream of the Route 6A bridge over Mill Creek.

Upstream Affected Area (acres): SM —12.31; SS—1.99;
M —8.95.

View of Mill Creek flowing under the Route 6A
bridge at high tide.

Comments

The Sandwich Conservation Officer stated that,
while visual indicators of restriction are minor, this
site does restrict tidal flow and affects upstream salt
marsh. Because seaward site SA-1 isrestrictive of
flow it islikely that, should natural flow be restored
there, this site would not be wide enough to accom-
modate any newly increased flow. Aerial photogra-
phy from 1993 reveals significant upstream scour at
this crossing.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— SANDWICH ——

Boardwalk Road restriction of
channel from Dock Creek

Site SA-3

Site Description

A channel off of Dock Creek flows under Boardwalk
Road viaa 20-inch concrete pipe. Thiscrossing is
located approximately one-quarter mile south of the
parking lot for the boardwalk accessing Town Neck.
The pipeisin fair condition. The seaward openingis
clogged with dirt, sand, and muck and is consistently
submerged at mean high tide.

General Information

The seaward channel varies from 2-to-4 feet wide
with minor scouring and erosion scaring its banks
near the pipe opening. The upstream channel is ap-
proximately the same width as the culvert. Healthy,
extensive salt marsh exists just to the seaward edge
of the road while Phragmites dominates upstream.

m Restriction width — 20 inches
m Resdtriction length — 60 feet
m Upstream salt marsh — 0 acres

Phragmites dominates the upstream affected area
just across the street from extensive salt marshes.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Salt marsh dominates the view from Boardwalk Road;
a scour pool and erosion are visible in the foreground
where this channel tries to pass through the 20-inch pipe.

Comments

While Boardwalk Road is town owned, most of
the upstream affected area is private property.
Although the affected areais only asmall patch

of shallow marsh (0.2 acres) this site was included
in this Atlas because of the clear change in vegeta-
tion caused by Boardwalk Road.
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—— SANDWICH

Dewey Avenue restriction of
Dock Creek

Site SA-4

Site Description

Dock Creek passes under Dewey Avenue viaa
6-foot wide concrete box culvert with wing walls.
This site lies within a historic district of Sandwich
near the site of aformer glass factory. The culvert
isin excellent condition. Dock Creek flows under
two additional infrastructure crossings including
upstream restricted site SA-5 and non-restricted
site SA-c. Dock Creek does not appear to support
shellfish but does support a brown trout (salter) run.

General Information

The channel width remains consistent (approximate-
ly 8 feet) from the seaward to upstream side of Dew-
ey Avenue. Minor pooling, erosion, and scouring
basins occur on both the seaward and upstream ends
of the culvert. The presence of Phragmitesis signi-
ficant in the upstream affected area. It fringes the af -
fected area and grows in scattered patches through-
out the salt marsh.

m Restriction width — 6 feet
m Restriction length — 40 feet (approximate)
m Upstream salt marsh — 3.81 acres

In the upstream salt marsh Phragmites fringes the
marsh as well as growing in scattered patches. The
railroad bed, which causes further restriction of the
creek, isvisible in the background.

This 6-foot box culvert passes the flow of Dock Creek
under Dewey Avenue.

Comments

Sandwich rebuilt this culvert in 1998. It remains tid-
aly restrictive. Currently, it provides improved tidal
flow however, Dewey Avenue is still subject to flood-
ing during storm tides.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— SANDWICH

Penn Central Railroad restriction
of Dock Creek

Site SA-5

Site Description

The Penn Central railroad bed crosses Dock Creek
approximately 200 feet upstream of the Dewey Ave-
nue restriction (site SA-4). A 3-foot pipe passes flow
under the railroad bed. However, the seaward open-
ing is covered by a metal flapper-type tide gate, in
effect restricting flow to only a 6-inch gap between
the pipe and gate. Thetide gateisrusted in place
and submerged at mean high tide. The railroad bed
isin need of repair—railroad ties are rotting and the
stabilizing bank is seriously eroding.

General Information

Dock Creek variesin width from 5 to 10 feet on both
sides of thisrestriction. Visual indicators of arestric-
tion (aside from the tide gate) include scouring and
bank erosion. Phragmites dominates the affected
area upstream of the pipe—what was salt marsh on
the seaward side, fringed and scattered with Phrag-
mites, quickly changes to nothing but Phragmites
upstream of the railroad bed.

m Restriction width — 3 feet (effectively
6 inches)

m Restriction length — 36 feet

m Upstream salt marsh — 0 acres

Phragmites dominates the upstream affected
area of site SA-5.

Cape Cod Atlas of Tidally Restricted Salt Marshes

The flapper gate which covers the 3-foot pipe, is set
low, below a deteriorating retaining wall.

Comments

According to the Sandwich Conservation Officer,
cranberry bogs historically occurred upstream of
this site, possibly necessitating the placement of
atide gate to prevent saltwater inflow. Cranberry
production no longer occurs in this vicinity how-
ever, the state operates a fish hatchery upstream of
the site. Thisaswell aslow-lying development in
the area might be affected by removal of the flap-
per gate.
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—— SANDWICH

Penn Central Railroad restriction
of Ox Pasture Creek

Site SA-6

Site Description

Ox Pasture Creek flowsin a northerly direction from
south of Route 6A, joins with Old Harbor Creek, and
discharges to Cape Cod Bay through Sandwich Har-
bor. This crossing lies approximately one-eight of
amilewest of the end of Ox Pasture Road and to the
north of Mount Hope Cemetery. Ox Pasture Creek
flows under the Penn Central Railroad bed viaa
3-foot concrete pipe set within arock and boulder
headwall. The pipeisin good condition. The creek
does not appear to support shellfish or anadromous
fish.

General Information

The creek is approximately 7 to 10 feet wide sea-
ward, narrowing to approximately 5 feet upstream
of therailroad bed. Visual indicators of arestriction
include a major scouring basin and erosion scaring
the channel near the seaward opening. Additionally,
minor scouring is visible near the upstream opening.
Phragmites fringes the upstream affected salt marsh.

m Restriction width — 3 feet
m Restriction length — 50 feet
m Upstream salt marsh — 5.5 acres

The upstream salt marsh is still flooded during this
mid tide cycle. Phragmitesis visible fringing the back
extent of the affected area.

The 3-foot pipeis nearly submerged on this mid tide
and is dwarfed by the pool of water detained by the
railroad bed and this undersized culvert.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— SANDWICH ——

Penn Central Railroad restriction
of Pine Island Creek

Site SA-7

Site Description

Pine Island Creek flows in a northerly direction
from north of Route 6A, joins with Old Harbor
Creek, and discharges to Cape Cod Bay through
Sandwich Harbor. The creek crosses under the rail-
road approximately 700 feet west of the intersection
of Great Isand Road and therailroad bed. Pinels-
land Creek flows under the Penn Central Railroad
bed viaa 3-foot stone box culvert that isin good
condition. The creek does not appear to support
shellfish or anadromous fish.

General Information

The creek channel is approximately 3 feet wide

on the seaward side, widening to 5 feet upstream

of therailroad (typically, channels narrow upstream
of arestriction). Whilethe culvert itself is structur-
aly intact, the conditions of the channel and banks
around it are poor. Significant scouring has formed
alarge pool near the seaward opening and constant
scouring is eroding the railroad bed above and
around both stone culvert openings. Scour and ero-
sion scar the upstream channel. Phragmites does
not have amajor presence in the upstream affected
area but is present on its fringes.

m Restriction width — 3 feet
m Resdtriction length — 40 feet
m Upstream salt marsh — 4.21 acres

View of the upstream end of the box culvert through
which the flow of Pine Island Creek must pass.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —4.21; SS—1.65.

The top stone of the box culvert isjust visible above
the water and erosion is seen behind it eating away
at therailroad bed.
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—— SANDWICH

Foster Road restriction of
Old Harbor Creek

Site SA-8

Site Description

Old Harbor Creek flows parallel to Salt Marsh Road
and Springhill Beach, crossing under Foster Road
just south of the Forest/Salt Marsh Road intersection.
Old Harbor Creek flows under Foster Road (a private
dirt road) via a 16-inch diameter corrugated metal
pipe. The pipeisin poor condition —it is clogged by
sand, crushed, and misshapen — and erosion is under-
cutting the low berm in which it is set.

General Information

This crossing lies near the head of Old Harbor Creek,
far from its confluence with the Cape Cod Bay (at
Sandwich Harbor). Seaward of the road the channel
was approximately 3 feet narrowing upstream to a
barely visible 1-foot or less. The upstream area had
no visible Phragmites and was dominated by tall
grasses, scattered shrubs and trees. No water was
observed moving through this culvert.

m Restriction width — 16 inches
m Restriction length — 36 feet
m Upstream salt marsh —4.27 acres

This 16 inch pipe passes the flow of Oak Harbor
Creek under Foster Road.

Comments

A tidal flushing study of this system was recently
conducted by a private consultant (Aubrey Associ-
ates). Asof April 2000, the report has not been pub-
lished. Foster Road isin poor condition, but future
improvements may occur. The town recently pur-
chased land upstream of the site and, according to
the Conservation Officer, hopes to acquire additional

acreage.

The upstream affected area is dominated by grasses
and shrubs; the stream channel is barely visible in
the foreground.
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— SANDWICH ——

Ploughed Neck Road restriction
of Long Creek/Cow River

Site SA-9

Site Description

Ploughed Neck Road forms the divide between Long
Creek and the Cow River. The Cow River flows
from south of Route 6A, northward through an ex-
tensive area of cranberry bog (30.35 acres), shallow
marsh, and shrub swamp, and terminates on the up-
stream side of Ploughed Neck Road. At this point
the creek becomes known as Long Creek, which
flows east to join with Scorton Creek and discharge
into Cape Cod Bay at Scorton Harbor.

Tidal flow istotally restricted under Ploughed Neck
Road by atide gate, effectively shutting off the cul-
vert. Thetide gate covers a 3-foot diameter con-
crete culvert that is set low in an 8-foot high con-
crete headwall with wings. The upstream opening
is fitted with aframe to support the placement of
water-tight stoplogs. The structures appear to bein
good condition. Thereis an elevation difference of
approximately 4 feet between the seaward and up-
stream pipe openings.

General Information

Long Creek is approximately 15 feet wide on the
seaward side of thisrestriction. Upstream of the
road and tide gate the Cow River is approximately
20 feet wide and quickly opensinto apond. Phrag-
mites dominates the vegetation in the upstream af -
fected area. Lythrum Sicornia was also observed
in the upstream area.

m Restriction width — zero
m Restriction length — 50 feet
m Upstream salt marsh — 0 acres

Comments

Scorton Creek is part of the Sandy Neck/Barnstable
Harbor Area of Critical Environmental Concern
(ACEC). However, Ploughed Neck Road delineates
the ACEC boundary, with Long Creek included and
the Cow River excluded from the ACEC.

Cape Cod Atlas of Tidally Restricted Salt Marshes

This 8-foot high concrete wall houses the 3-foot pipe
covered with a closed tide gate (hidden in the sha-
dows of this picture). However, high water marks
arevisible well aboveit.

Upstream the Cow River extends for a short distance
from the roadway, then opens into the pond beyond.
Because of the tide gate, this affected area is not
receiving any tidal flow.
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—— SANDWICH

Route 6A restriction of
Scorton Creek (Sandwich)

Site SA-10

Site Description

Route 6A crosses Scorton Creek viaa 60-foot bridge span.
The bridge, which isin excellent condition, is made of
stone and concrete and is supported by a center stone col-
umn. Restricted sites SA-11 and SA-12 and non-restrict-
ed site SA-elie upstream of this crossing.! South of this .
Route 6A crossing, Scorton Creek flows east connecting Upstream Affected Area (acres): SV — 211.80;
with Scorton Creek (originating in Barnstable Harbor). SS—11.64: M — 35.32.

Both Scorton Creeks and most of their affected marsh
systems are included in the Sandy Neck/Barnstable Har-
bor Area of Critical Environmental Concern.

Shellfishing is prohibited in the numerous beds of the
Scorton Creek (Sandwich) system. Historically, the creek
supported active and numerous anadromous fish runs (in-
cluding coho salmon, aewives, and herring) between Cape
Cod Bay and Nye Pond. The salmon in particular were as-
sociated with the Massachusetts State Game Farm and fish
hatchery that are located upstream of the Route 6A bridge
but are no longer in operation. Today it is believed that
only sea-run brown trout are using the creeks connecting
to Nye Pond.

General Information Seen close up, this erosion, slumping, and vegeta-
Scorton Creek is approximately 80-100 feet wide both sea- tion, die-off are scarring the banks seaward of the
ward and upstream of the bridge. Visual indicators of re- Scorton Creek bridge.

striction include a minor scouring basin and bank erosion
upstream, as well as significant scouring, erosion, marsh
slumping, and vegetation die-off seaward of the bridge.
Phragmitesis not visible either seaward or upstream of
the bridge.

m Restriction width — 60 feet
m Restriction length — 25 feet (approximate)
m Upstream salt marsh —212.60 acres

Comments

Historically, the natural entrance to Scorton Creek was
located east of its current tidal entrance at Scorton Harbor
(see Appendix B, site SA-f). Thetown is currently con-
ducting aflushing study of the entire Scorton Creek sys-
tem, with funding provided by a Cape Cod Commission This 60-foot long stone bridge moves Route 6A
technical assistance grant. traffic over Scorton Creek.

11t may also be correct to include site SA-13/BA-1 as an upstream site of SA-10. However the vegetation, as delineated by the Wetlands
Conservancy Program, sizes of channels, and proximity of SA-13/BA-1 to Scorton Creek’s (Barnstable) tidal entrance visually indicate that
flow mixes somewhere between sites SA-12 and SA-13/BA-1. Therefore, thisAtlas will consider site SA-12, but not SA-13/BA-1, as up-
stream of site SA-10. Sites SA-12 and SA-13/BA-1 are considered to share the same upstream affected area.
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Pine Terrace extension restriction
of channel off Scorton Creek (Sandwich)

Site SA-11

Site Description

An extension of Pine Terrace crosses a channel off

of Scorton Creek approximately 600 feet south of
the creek’s main channel and the Route 6A bridge
(see site SA-10). The unpaved, one-lane road |eads
to a parking area for the Massachusetts State Game
Farm. Thischannel connects Scorton Creek with
Hoxie Pond far to the south. Flow passes under the
road via an 18-inch corrugated metal pipe. The pipe
isin poor condition —it is broken and clogged with
debris. While Scorton Creek does support shellfish
and anadromous fish, it is not known if this particu-
lar tributary and Hoxie Pond are used by anadromous
fish. This crossing and its upstream affected area are
not part of the Sandy Neck/Barnstable Harbor Area
of Critical Environmental Concern.

General Information

Two channels, 4 and 6 feet wide, converge at the-
seaward side of the pipe. Two channels, 2 and 3 feet
wide, work their way off into the upstream affected
area. The seaward opening isinverted — set high in
the roadway berm, making it impossible for lower
tidal watersto pass through the pipe. A deep scour

Alarge, deep scour pool marks the opening for the

_p00| ha; formed at the seaward opening and erosion 18-inch pipe that passes flow under the unpaved
is deteriorating the channel banks. Upstream, both extension of Pine Terrace. The pipeissited high
scour and erosion scar the site. Phragmites growth in the berm and cannot pass the full tidal range.

is significant in the upstream affected area.

m Restriction width — 1.5 feet
m Redtriction length — 28 feet
m Upstream salt marsh — 1.37 acres

Comments

Thetown is currently conducting a flushing study
of the entire Scorton Creek system, with funding
provided by a Cape Cod Commission technical
assistance grant.

Phragmites, visible in the foreground, is the only
thing growing in the exposed mud near this up-
stream pipe opening.

Cape Cod Atlas of Tidally Restricted Salt Marshes 513




—— SANDWICH

Jones Lane restriction of
Scorton Creek (Sandwich)

Site SA-12

Site Description

Scorton Creek flows under Jones Lane viaa 6 by
6-foot concrete box culvert. The culvert was recon-
structed and widened in 1998 and isin excellent
condition. Thissite lies upstream of restricted site
SA-10. The upstream affected area of thissiteis
also the upstream affected area of site SA-13/BA-1.
It is between sites SA-12 and SA-13/BA-1 that the
flow of Scorton Creek (Sandwich) mixes with the
flow of Scorton Creek (Barnstable). Scorton Creek
(Sandwich) does support shellfish and anadromous
fish. Thissiteand its affected area are located with-
in the Sandy Neck/Barnstable Harbor Area of Criti-
cal Environmental Concern.

General Information

Scorton Creek is approximately 8-10 feet wide both
seaward and upstream of the culvert. Visual indica-
tors of arestriction include seaward scour, erosion,
and marsh slumping, as well as minor upstream
scour and erosion. Phragmitesisvisible fringing
the upstream affected area and dominating scattered
upstream patches. According to the Wetlands Con-
servancy Programs wetland delineation, shallow
marsh divides salt marsh adjacent to the upstream
side of site SA-12 from salt marsh adjacent to the
upstream side of site SA-13/BA-1.

m Restriction width — 6 feet
m Restriction length — 42 feet
m Upstream salt marsh — 17.89 acres

Comments

According to the Sandwich Conservation Officer,
the town is seeking to acquire much of the upstream
salt marsh area. Thetown is currently conducting a
flushing study of the entire Scorton Creek system,
with funding provided by a Cape Cod Commission
technical assistance grant.

S14

SS-2.06.

This 6 by 6-foot concrete box culvert passes the flow
of Scorton Creek (Sandwich) under Jones Lane.

View of the upstream affected salt marsh; Phrag-
mites is visible fringing the marsh area.
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SANDWICH/BARNSTABLE

Route 6A restriction of
Scorton Creek (Barnstable)

Site SA-13/BA-1

Site Description

Scorton Creek (Barnstable) flows under Route 6A

at the Barnstable/Sandwich town line via a 4-foot
diameter concrete pipe. The pipeisin good condi-
tion —it is not broken or clogged. The upstream side
of this pipeis considered to be the marsh areato the
southwest of Route 6A, which is also the upstream
affected area of site SA-12. Itisinthisaffected area
that the flow of Scorton Creek (Sandwich) mixes
with the flow of Scorton Creek (Barnstable). Scor-
ton Creek (Barnstable) does support shellfish and
anadromous fish. Thissite and its affected area are
located within the Sandy Neck/Barnstable Harbor
Areaof Critical Environmental Concern.

General Information

The seaward side of the creek is 5 feet wide and
narrows to approximately 2 feet upstream of the
pipe. Visua indicators of arestriction include mi-
nor scouring at both ends of the pipe and minor up-
stream erosion. Cattails dominate the vegetation on
the seaward side of Route 6A and are significant in
the upstream marsh area. Phragmites fringes the
back extent of the upstream affected area. Accord-
ing to the Wetlands Conservancy Programs wetland
delineation, shallow marsh divides salt marsh adja-
cent to the upstream side of site SA-12 from salt
marsh adjacent to the upstream side of site SA-13/
BA-1

m Restriction width — 4 feet
m Resdtriction length — 56 feet
m Upstream salt marsh — 17.89 acres

Comments

According to the Sandwich Conservation Officer,

at the time of thiswriting this culvert is under con-
sideration for remediation but requires outside fund-
ing due to the fact that the structure is within aMas-
sachusetts Highway Department road layout. The
town is currently conducting a flushing study of the
entire Scorton Creek system, with funding provided
by a Cape Cod Commission technical assistance
grant.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM —17.89; M — 13.94;
SS-2.06.

This 4-foot concrete pipe passes the flow of Scorton
Creek (Barnstable) under Route 6A.

The upstream affected seen hereis scattered with
cattails, shrubs, trees, and Phragmites.
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Old County Road restriction
of Eagle Neck Creek

SiteTR-1

— TRURO ————

Site Description

Eagle Neck Creek flows under Old County Road viaa
2-foot corrugated plastic pipe. The pipe wasonly visi-
ble on the upstream side of the road and isin need of
immediate repair — rocks are visibly clogging the open-
ing. Eagle Neck Creek is connected to tidal flow in
Cape Cod Bay through Pamet Harbor. An abandoned,
breached railroad bed running through the Harbor and
its surrounding marshes lies seaward of this crossing.
Storm tides eroded the bed that was partially breached
in the late1980s and finally by the no-name stormin
1990. While Eagle Neck Creek itself does not appear
to support shellfish resource areas, Pamet Harbor sup-
ports areas that are open seasonally to shellfishing.
The upstream affected area of this site iswithin the
Cape Cod National Seashore.

General Information

The seaward creek channel is approximately 5 feet
wide, widening to 10 feet upstream of Old County
Road. Seaward of this site, visual indicators of restric-
tion are many and include major scouring and vegeta-
tion die off, significant ponding, minor bank erosion
and marsh slumping, and the minor presence of Phrag-
mites. Upstream of this site, visua indicators of ares-
triction include major scouring, significant ponding,
and minor bank erosion.

m Restriction width — 2 feet
m Restriction length — 40 feet
m Upstream salt marsh — none

Comments

Upon its breach, the town decided to |eave the railroad
dike open to tidal flow (see site TR-b, Appendix B), a
decision that immediately changed the tidal range re-
aching this Old County Road culvert and over time has
dlightly changed the associated vegetation. However,
the existing pipe is too small to enable salt marsh res-
toration upstream of thissite. Originally, after the
breach the town replaced the Old County Road cul-
vert with two, side by side, 3-foot culverts. Because
the supporting soils were pest, the road subsided and
crushed the pipes. They were then replaced with one
smaller 2-foot pipe. According to the Truro Depart-
ment of Public Works, this replacement was intended
to be atemporary measure however it still exists today.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SS—14.47; M —1.72.

The seaward marsh area is degraded, display-
ing vegetation die off, ponded water, and a major
scouring basin.

The berm of Old County Road partially dams
Eagle Neck Creek. The upstream pipeisvisible
in this pool and is blocked by rocks — further res-
tricting tidal flow.
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Mill Pond Road restriction of
channel to Mill Pond

SiteTR-2

Site Description

Mill Pond Road crosses the tidal channel that connects
flow from the Pamet Harbor to Mill Pond. The channel
flows under the road via a 3-foot corrugated plastic pipe.
Both seaward and upstream openings are submerged at
mean high tide. An abandoned, breached railroad bed run-
ning through the Harbor and its surrounding marshes lies
seaward of thiscrossing. Storm tides eroded the bed that
was partially breached in the late 1980s and finally by the
no-name storm in 1991. While Mill Pond itself does not
appear to support shellfish resource areas, Pamet Harbor
supports areas that are open seasonally to shellfishing.

General Information

Seaward of the restriction the channel running to Mill
Pond is approximately 10 feet wide, widening upstream to
approximately 15 feet before flowing into the pond. Visu-
al indicators of arestriction include major scouring basins
and erosion both seaward and upstream. Vegetation is dy-
ing off both seaward and upstream of the site, however in
thislocation it is caused by the reintroduction of saltwater
flow rather than its absence — the vegetation observed dy-
ing off is not saltwater tolerant. Although saltwater has
been reintroduced here by the breach in the railroad bed,
there is evidence of flow restricted by Mill Pond Road.

m Restriction width — 3 feet
m Restriction length — 55 feet
m Upstream salt marsh — none

Dead shrubs comprise much of the vegetation
currently observed in the upstream affected
area —a symbol of the reintroduction of tidal
flow and associated slow changes in vegetation.

T4

M —4.78.

This 3-foot culvert passestidal flow under
Mill Pond Road, here water is seen rushing
seaward on an outgoing tide.

Comments

The town decided to leave the railroad dikes open to tidal
flow (see site TR-c, Appendix B), adecision that immedi-
ately changed thetidal range reaching the Mill Pond Road
culvert and over time changed the associated vegetation
and ecosystems. Because flow reaching the road increased
and overwashed Mill Pond Road, the breached railroad
necessitated the replacement of the culvert (involving a
slight raise of the roadway) in 1991 to the conditions that
exist there today. The natural restoration and reversion to
salt marsh isaslow process and visua conditionsin Mill
Pond are unfavorable — with dead and dying vegetation
and exposed mud flats, which appears to local residents as
blighted and unsightly. A natural side effect of the tidal
inflow was that saltwater killed what had become awell-
developed community of freshwater wetland shrubs and
herbs. This caused unpleasing odors and spurred com-
plaints from local residents! However today, the odors
have ceased and new saltwater plant communities are be-
ginning to take hold.

1Portnoy, 2002, p. 5.

Cape Cod Atlas of Tidally Restricted Salt Marshes



TRURO ——

Restrictions of the Pamet River by:

Truro Center Road/Route 6A
(Wilder Dike)

SiteTR-3
and

Route 6
SiteTR-4

Site Descriptions

The Pamet River runs east/
west, its eastern end and non-
tidal headwaters originating
behind coastal bank on the
Atlantic Ocean near Ballston
Beach. It flows across the
Cape, discharging through
Pamet Harbor into Cape Cod
Bay. Theriver and its associated wetlands effectively split
Cape Cod into north and south sections.  Theriver isdivi-
ded into two hydrologically different sections, one estua-
rine and one freshwater river system, by two tidal restric-
tions that occur approximately half way along its length.
Site TR-3, the seaward lying restriction, occurs at the
Wilder Dike that supports Truro Center Road/Route 6A.

The dikeis fitted with a clapper valve (tide gate) at the The 3-f09t metal pipe G}H_d clapper gate set

seaward end of a 3-foot metal pipe. Site TR-4 liesjust up- within this headwall (visible below the water

stream of TR-3 where a 4-foot concrete culvert conveys line) pass only the seaward flow of the Pamet

the Pamet River under Route 6. River under Wilder Dike (Truro Center Road/
Route 6A).

The total upstream affected marsh area totals 152.38 acres,
delineated by the Wetlands Conservancy Program as 32.66
acres of shallow marsh and 119.72 acres of shrub swamp.
Pamet Harbor supports shellfish resource areas that are
open seasondly to shellfishing. This system does support
alimited population of anadromous fish. Most of the up-
stream affected area of the Pamet River system iswithin
the Cape Cod National Seashore.

General Information

Wilder Dike was built in 1869 to replace a bridge and was
fitted with the culvert and clapper valve. This profoundly
changed the upstream salt-tolerant vegetation. Further
alterations to the water management system in the Pamet
culvert quickly showed signed of inadequacy, though it stream of Wilder Dike.

still remains today.t

Portnoy, 2002, p. 3. (continued on page T6)
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(continued from page T5)
Restrictions of the Pamet River by:

Truro Center Road/Route 6A
(Wilder Dike)

SiteTR-3
and

Route 6
SiteTR-4

The Pamet River channel is approximately 20 feet wide
seaward of Wilder Dike and 30 feet wide upstream of
Route 6. Visual indicators of arestriction at site TR-3 and
TR-4 include minor bank erosion. Phragmites growth is
significant seaward of site TR-3. Phragmites and cattails
dominate the marsh area between TR-3 and TR-4, delin-
eated as 2.55 acres of shrub swamp.

Site TR-3

m Restriction width — 3 feet
(with clapper valve)

m Restriction length — 60 feet

m Upstream salt marsh — none

Site TR-4

m Restriction width — 4 feet

m Restriction length — 375 feet
m Upstream salt marsh — none

After crossing underground for approximate-
ly 375 feet the Pamet River emerges upstream
of Route 6 through this 4-foot opening in the
concrete headwall.

T6

Once upstream of both restrictions the banks
of the Pamet River take on a freshwater, river-
ine appearance.

Comments

Storm surges have overwashed the barrier dune system at
Ballston Beach inundating the freshwater portion of the
Pamet River system with saltwater three timesin recent de-
cades. Salt water can be retained in the upstream system for
days because the large volume of overwash water can only
exit the system during alow tide due to the pressure on the
clapper valve and is further restricted by the size of the cul-
vert under Route 6.2 Because the retention of storm tides
has the potential for serious disturbance of both ecological
and social valuesin the flood plain, removal of the tidal
restrictions at sites TR-3 and TR-4 is being considered.

In 1996 the Cape Cod National Seashore and the Town of
Truro initiated a study, conducted by the Cape Cod Com-
mission (CCC) and the Army Corps of Engineers (ACOE).
The ACOE determined that enlarged culverts (6 by 16 feet)
at Route 6 and Wilder Dike could provide sufficient cross-
sectional areato allow overwash water to exit the upper
Pamet in less than two days. Thisresizing and removal of
the tide gate would also allow enough regular seawater
flooding to cause salt marsh restoration through much, but
not all, of the upper Pamet.® The CCC Water Resources
Office evaluated the potential groundwater impacts associ-
ated with removal of the clapper valve at Wilder Dike (site
TR-3). One primary concern of removal isthe potential
impact on private wells and septic systemsin the upper
Pamet River valley. The CCC study concluded that, with
removal, the tidal ranges within the river will have minimal
effect on groundwater levelsin theriver valley and that salt-
water flow from the river into the surrounding groundwater
lenses will be prevented, indicating that wells and septic
systems will not be adversely impacted.*

2ACOE, 1998, p. ii.

4Cape Cod Commission, 1997, pp. E-2 and 36-37.
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Dirt berm crossing of unnamed
channel in the Pamet Marshes

SiteTR-5

— TRURO ————

Site Description

A contiguous 154.04 acres of salt marsh liesalong
the north bank of the Pamet River. A small piece

of this salt marsh area (1.55 acres) is separated from
the whole by a dirt berm. Accessto the berm is off
of Castle Road via a driveway leading to two private
homes on Cat Island. Tidal flow under the dirt berm
isviaa 10-inch square cement culvert that appears to
be encased in wooden boards. The pipeisin serious
disrepair and is submerged at mean high tide. While
this small salt marsh area does not support shellfish
resources Pamet Harbor, which lies upstream, does
and has resources that are open seasonally to shell-
fishing.

General Information

The channel seaward of the restriction varies bet-
ween approximately 5 and 15 feet. Upstream of

the berm it dramatically shrinks to about 2 feet.
Visual indicators of arestriction on the seaward side
include major scouring and erosion, and significant
vegetation die off. Upstream of the berm scouring is
reduced, likely due to alack of flow. However, ma-
jor back erosion has occurred. Thereisno Phrag-
mites present in the upstream affected area.

m Restriction width — 10 inches

m Restriction length — 35 feet
m Upstream salt marsh — 1.55 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes

The small concrete, wooden-framed pipe that
conveys flow under the bermisvisiblein the
foreground. The seaward marsh area exhibits
vegetation die off and major erosion.

Major bank erosion occurs around the upstream
side of this small pipe —a 10-inch opening fram-
ed by wooden boards and a retaining wall.
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Restrictions of Pilgrim Lake by:

Route 6A and Route 6
Site TR-6
and

High Head Road
SiteTR-7

Site Descriptions

A small channel located at
the southeast corner of Pil-
grim Lakeisthe lake's only
tidal connection to Cape Cod

Figrm Laks

Cape Cod -]

Bay. Thischannel and its Ry L :
flow are controlled by vari- ﬁ:[?j\\

ous engineering structures
that serve as the lake's present water control system.
There are two restriction sites between the Bay and lake.
The seaward site, site TR-6, consists of a culvert with

two clapper valves (located in linear series) that extends
along Beach Point from Cape Cod Bay under Route 6A
and Route 6. Upstream site TR-7 has aweir and box cul-
vert constructed under High Head Road.  Upstream of
Pilgrim Lake are two further restrictions that affect flow
into Salt Meadow/Head of the Meadow (see Appendix B,
sites TR-d and TR-€). Pilgrim Lake suffers from eutrophi-
cation, and does not support any known shellfish resourc-
es. Anadromous fish use Pilgrim Lake. Thelake and all
upstream affected areas are within the Cape Cod National
Seashore, but Truro owns and manages the channel.

General Information

The marsh area that exists between sites TR-6 and TR-7
was delineated by the Wetlands Conservancy Program as
shallow marsh and shrub swamp. When observed during
fieldwork a dominant monoculture of Phragmites with
scattered shrubs was visible. Upstream of site TR-7 the
vegetation changes to a so include cattails. Other usual
visual indicators of arestriction are not present at either
TR-6 (upstream) or TR-7, such as scour, erosion, and veg-
etation die off. The 3-foot opening in the headwall on the
upstream side of TR-6 was submerged, though measurable
through the water. Dead reeds and other debris were col-
lecting at this opening. The weir, located on the upstream
side of TR-7, was submerged and not visible through the
murky water. The water-tight stoplogs are not in place
today, however the lake does not drain.

(continued on page T9)
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Pilgrim
Lake

iy

-

Cape Cod Bay i

Total Upstream Affected Area (acres): SS—221.32:
M —-100.73.

Set far below the roadway of Route 6, this
concrete headwall marks the upstream open-
ing of the pipe conveying flow from Cape Cod
Bay all the way under Routes 6A and 6 — cros-
sing length estimated at one-eight of a mile. The
pipes opening is submerged beneath stagnant
water and obscured by dead reeds.

Aweir controlling the flow under High Head
Road is protected from possible vandalism by
this chain link fence.

Cape Cod Atlas of Tidally Restricted Salt Marshes



(continued from page T8)
Restrictions of Pilgrim Lake by:

Route 6A and Route 6
Site TR-6
and

High Head Road
SiteTR-7

These photos reveal the monoculture of Phragmites that
grows in the affected marsh area upstream of site TR-6
(photo on left) and seaward of High Head Road and site
TR-7 (photo on right).

Site TR-6

m Restriction width — seaward is inaccessible;
upstream is 3 feet (two tide gates)

m Redtriction length — one-eight of amile
(approximate)

m Upstream salt marsh — none

SiteTR-7

m Restriction width — 10 feet (weir with
water-tight stoplogs)

m Resdtriction length — 30 feet

m Upstream salt marsh — none

Comments

Pilgrim Lake was historically not alake, but an embay-
ment called East Harbor that was connected to Cape Cod
Bay by atidal inlet. It was deep enough to serve asthe
winter quarters for the Provincetown fishing fleet. How-
ever, in 1868 the embayment was effectively cut off from
tidal flow and Pilgrim Lake was formed when a dike was
constructed across the inlet.*

1Lum, 2001.

In 1956 the state installed the lake's present water control
system — the culvert with two clapper valves (site TR-6)
and the upstream weir and box culvert (site TR-7). The
Cape Cod National Seashoreis faced with an enormous
management issue regarding Pilgrim Lake — while the
Seashore has responsibility for the lake and its associated
wetland areas, they do not have control over theinlet and
tidal flow.

From the northeast corner of Pilgrim Lake a channel flows
into awetland area known as Salt Meadow, or Head of the
Meadow. Aswas the lake, this wetland area was histori-
cally connected to tidal flow in Cape Cod Bay and was
avast intertidal salt marsh system. However, today itis
comprised of 94.52 acres of shrub swamp and 50.94 acres
of shallow marsh. Salt Meadow is severed by infrastruc-
turein two places—first by the extension of High Head
Road that serves as a jeep trail to the beach, and second by
adikelying to the east of the jeep trail (see Appendix B,
sites TR-d and TR-€). These culverts were not accessible
during fieldwork. According to the Cape Cod National
Seashore, if tidal flow was restored the Pilgrim Lake sys-
tem would realize most of itsintertidal wetland benefitsin
the Salt Meadow area. Therefore, these two infrastructure
crossings (identified in the image below) should be includ-
ed in any remediation discussions.

Pigrim
Laks

TR-7!

Salt Meadow/Head of the Meadow Upstream Affected
Area (acres): SS—94.52; M —50.94.
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— WELLFLEET

Route 6 restriction of
Fresh Brook

SiteWE-1

Site Description

Fresh Brook flowsin awesterly direction from east

of Route 6 and discharges into Wellfleet Harbor. Fresh
Brook travels under Route 6 for approximately 120 feet
viaa 2-foot (approximate) pipe set under a stone head-
wall. Thisculvertisin poor condition. The seaward
opening was submerged in murky water during alow,
outgoing tide cycle and obscured by a significant vol-
ume of trash and debris that collected at the Route 6
berm. Fresh Brook does support shellfish resource
areas but does not act as an anadromous fish pathway.
The boundary of the Wellfleet Harbor Area of Critical
Environmental Concern runs paralléel to Route 6 at this
site and does not incorporate it or its upstream affected
area.

General Information

Seaward of Route 6, Fresh Brook is approximately 20
feet wide, narrowing upstream to approximately 5 to 10
feet. The Wetlands Conservancy Program delineated salt
marsh adjacent to the seaward side of the culvert, how-
ever within 15 yards of the Route 6 berm the vegetation
observed was mainly forest-like. Upstream of the berm,
shallow marsh and shrub swamp were delineated. Other
visual indicators of restriction include minor scouring
and magjor erosion both seaward and upstream of Route 6.
Phragmites was not present on the seaward side, however
once the upstream channel passes through a forested sec-
tion it opensinto an area with extensive Phragmites
growth.

m Restriction width — 2 feet (approximate)
m Restriction length — 120 feet (approximate)
m Upstream salt marsh — 0.0 acres

Comments

Upstream of this site Fresh Brook passes under the Cape
Cod Rail Trail. (Therailroad right-of-way isvisibleto
the left of the highlighted affected areain the GIS image
abovelto theright.) According to the Cape Cod National
Seashore, the brook passes under the Rail Trail viaan 8-
inch culvert that is reportedly collapsed, resulting in the
development of afreshwater wetland system upstream of
therailroad bed. Work on this culvert will not be under-
taken until the blockage of Fresh Brook by the restricted
Route 6 culvert is addressed.

Upstream Affected Area (acres): SS—0.87; M —3.07.

Alarge quantity of debris has collected near this sea-
ward headwall and partially blocks the pipe, which is
submerged beneath the brown murky water and locat-
ed just to the left of a Route 6 drainage pipe (clearly
visible here to the right of the stone headwall).

The upstream area is forested near the Route 6
berm, however a large area of Phragmitesisvisi-
ble a short distance from the cul vert.
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— WELLFLEET ——

Route 6 restriction of unnamed
channel south of Blackfish Creek

Site WE-2

Site Description

South of Blackfish Creek and to the west of Route

6 lies an extensive salt marsh known as the Black-
fish Creek Marshes. One channel traverses this
marsh area to the south of Blackfish Creek and pass-
es under Route 6 viaa 2-foot concrete culvert. This
restricted culvert is submerged at mean high tide and
appears to bein good condition. While it does not
appear to be broken, it isvisibly clogged by sand
and debris. Blackfish Creek, with which this un-
named channel sharesits discharge area, supports
productive shellfish resources and is not believed to
be an active anadromous fishway. The boundary of
the Wellfleet Harbor Area of Critical Environmental
Concern runs parallel to Route 6 at this site and does
not incorporate it or its upstream affected area.

General Information

The seaward channel is approximately 2 feet wide,
narrowing to approximately 1-foot upstream. Flow
appeared to be minimal in both channels. A large
sand bar has formed near the upstream culvert open-
ing. Visual indicators of restriction include minor
scouring both seaward and upstream and a minor
amount of vegetation die off along the seaward chan-
nel banks. The Wetlands Conservancy Program de-
lineated salt marsh adjacent to the seaward side of
Route 6 and 0.55 acres of salt marsh upstream. There
was no Phragmites observed in the upstream affected
area, however aminor amount was visible along the
edge of the marsh lying seaward of Route 6.

m Restriction width — 2 feet

m Restriction length — 150 feet (estimate)
m Upstream salt marsh — 0.55 acres

W4

This 2-foot diameter concrete culvert passes tidal
flow under Route 6, but it first must pass through the
seaward channel that is clogged with dead grasses.

Upstream of Route 6, channel width is reduced to ap-
proximately 1-foot. A large sand bar has formed near
this opening and silt and sand partially clog the culvert.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— WELLFLEET —

Route 6 restriction of
Blackfish Creek

Site WE-3

Site Description

Blackfish Creek flows in a southwesterly direction
from east of the Cape Cod Rail Trail, with its head-
waters on lands located within the boundaries of the
Cape Cod National Seashore. The creek flows under
the Rail Trail (see Appendix B, site WE-d) and under
Route 6, discharging into Wellfleet Harbor to the east
of Drummer Cove. Blackfish Creek passes under
Route 6 viaa 2-foot diameter metal pipe set under
astone slab headwall. The pipe appearsto bein fair
condition and is not visibly clogged by debris. Black-
fish Creek supports productive shellfish resources
and is not believed to be an active anadromous fish-
way. The boundary of the Wellfleet Harbor Area

of Critical Environmental Concern runs parallel to
Route 6 at this site and does not incorporate it or its
upstream affected area.

General Information

The seaward channel is approximately 15 to 25 feet
wide, narrowing upstream to approximately 5 to 10
feet. Thissiteis severely degraded and visual indi-
cators of arestriction were numerous. On both sides
of Route 6 scouring, erosion, and vegetation die off
aremagjor. Marsh slumping is major on the seaward
side and minor within the upstream affected area.
There was no Phragmites observed. 4.16 acres of
salt marsh lie upstream of this site, with 1.96 acres
found between Route 6 and upstream site WE-d and
2.20 acres upstream of site WE-d.

m Restriction width — 2 feet
m Restriction length — 125 feet (estimate)
m Upstream salt marsh — 4.16 acres

(continued on page \W6)

Cape Cod Atlas of Tidally Restricted Salt Marshes

o N .
Upstream Affected Area (acres): SM —4.16; SS—8.14;
M —-5.03.

This stone headwall houses the 2-foot metal pipe
that conveys Blackfish Creek under Route 6. Ero-
sion of the roadway bermis seen above and around
this seaward headwall.
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continued from page W5

Route 6 restriction of
Blackfish Creek

Site WE-3

Comments
Under the present conditions at site WE-3, upstream
site WE-d is not considered tidally restrictive of salt
marsh (see Appendix B) because it is adequately si-
zed to pass the quantity of tidal flow that reachesit.
Should work to improve tidal flow through site WE-
3 ever be undertaken, then the size of the opening of
WE-d should be reevaluated. It islikely that the two,
4-foot culverts that are in place would be adequate. Looking from the culvert into the seaward salt
marsh area several visual indicators of a res-
triction dominate the view, including vegetation
die off, scouring, erosion, and marsh slumping.

When standing on Route 6, looking into the 1.96
acres of salt marsh that lie between it and the Rail

Trail, the view is dominated by these badly degrad-
ed channel banks and marsh surface. Circled in the
rear of this photo are the 2 culverts (site WE-d) that
pass the flow of Blackfish Creek under the trail.

W6 Cape Cod Atlas of Tidally Restricted Salt Marshes



— WELLFLEET —

Earthen dike restriction of channel
within the Indian Neck Marshes

SiteWE-4

Site Descriptions

The Indian Neck Marshes lie to the south of Pilgrim
Spring Road and to the east of Indian Neck. At the
northern side of that marsh area an earthen dike seg-
regates 6.69 acres of shrub swamp from the exten-
sive salt marsh on the dike’'s seaward side. Thissite
and its upstream affected area are within the Well-
fleet Harbor Area of Critical Environmental Con-
cern. Tidal flow passes under the dike viaa 1-foot
diameter corrugated metal pipe, whichisin fair con-
dition. A segment of pipe on the seaward side, which
was exposed through erosion, has broken off and a
large piece sits in the channel bed. Visua indicators
suggest that the seaward opening is submerged at
mean high tide. The upstream side appearsto have a
culvert invert problem, which would limit tidal flush-
ing. The dike itself is severely eroding. Shellfish re-
sources are present in the Indian Neck Marshes.

General Information

Both the seaward and upstream channels are appro-
ximately 2 feet wide. Visua indicators of restric-
tion include significant scouring and erosion both
seaward and upstream of the dike, with conditions
slightly more degraded on the upstream side. The
vegetation change is dramatic when crossing the
dike — changing from seaward salt marsh to up-
stream shrub swamp with significant Phragmites
growth.

m Restriction width — 1 foot

m Restriction length — 30 feet
m Upstream salt marsh — 0 acres

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SS—6.69.

The vegetation changes dramatically from the seaward
side (left), where salt marsh dominates the view, to the
upstream side (right), where shrub swamp and Phrag-

mites dominate the view.

This 1-foot pipe passestidal flow through the berm,
which has suffered from major erosion on this up-
streamside. This pipe appearsto be set too high
in the dike to pass the full tidal range.

W7




— WELLFLEET ——

Commercial Street restriction
of Mayo Creek

SiteWE-5

Site Description

Mayo Creek flows southeasterly from north of Che-
quessett Neck Road, under Commercial Street dis-
charging into Duck Creek Harbor. The discharge
pipeislocated under the Commercia Street berm
just north of the parking area on Shirtail Point and
the town pier. Mayo Creek flows under Commercial
Street for 90 feet via a 30-inch diameter corrugated
metal pipe. A flapper gate on the seaward opening
preventstidal flow from entering the Mayo Creek
system. The seaward opening is submerged at mean
high tide. The upstream opening was submerged
during alow, outgoing tide cycle and was buried by
apile of dead reeds. Duck Creek supports shellfish
resources that are subject to seasonal closures. This
site and its upstream affected area are within the
Wellfleet Harbor Area of Critical Environmental
Concern.

General Information

Mayo Creek is approximately 10 feet wide upstream
of Commercial Street. Visual indicators of arestric-
tion include the flapper gate on the seaward opening
and significant scouring and erosion near the up-
stream opening. The portion of Commercial Street
that abuts Duck Creek Harbor is armored by large
boulders — therefore no scouring or erosion were
visible near the seaward pipe opening. Phragmites
dominated the upstream affected area.

m Restriction width — 30 inches (flapper gate)
m Restriction length — 90 feet
m Upstream salt marsh — 0 acres

Comments

The upstream affected area, as defined by thisAtlas,
totals 19.33 acres of shallow marsh. Note however
that the affected floodplain extends upstream of Che-
quesset Neck Road onto Wellfleet Conservation
Trust land.

w8

When standing on Commercial Street above the
culvert, the view is of town pier and Duck Creek
Harbor. The tide gate and pipe arevisiblein the
foreground bel ow the rock wall.

Phragmites dominates the upstream affected area.
Dead reeds and debris have collected near the
upstream opening, obscuring the pipe from view.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— WELLFLEET —

Chequessett Neck Road restriction
of the Herring River

Site WE-6

Site Descriptions
In 1908 a dike, now supporting Chequessett Neck
Road, was constructed across the entrance to the
Herring River and its associated marsh system.
Three box culverts measuring 6, 7, and 7 feet wide,
were placed to enable limited salt and
fresh water exchange between the riv-

er and harbor. Thetwo 7-foot culverts mm

have flapper-type tidal gates and the -

6-foot culvert supports an adjustable d .q..- ”

sluice gate. Historically, the Herring e o _ il T

River and its upstream river systems
were directly connected to tidal flow
in Cape Cod Bay at both Duck Harbor

This image shows the upstream affected area
(asit is defined for this Atlas) between Che-
quessett Neck Road and High Toss Road.

and Bound Brook by Ryder Beach. b L Note that the total affected area is approxi-
The barrier beaches between these riv- mately 1000 acres. Upstream Affected Area
ers and the Bay have since closed off and eliminated (acres): SM -0.81; S5-57.71; M -7.07?

those estuaries, leaving the only option for atidal
connection at the Chequessett Neck Road dike.

The Herring River and Wellfleet Harbor support vast
shellfish resource areas. The Herring River isan ac-
tive anadromous fishway. Both theriver and its as-
sociated marsh system are located within the Well-
fleet Harbor Area of Critical Environmental Concern.

General Information

The Wetlands Conservancy Program delineated salt

marsh adjacent to the seaward side of the Herring

River dike. A 0.81 acre patch was the only salt

marsh delineated upstream of the dike. According These 3 box culverts viewed from the seaward

to arecent study, “[t]he restriction in flow imposed Side of Chequessett Neck Road, two fitted with

by the hydraulic control structures has resulted in I'happer gates and onewith a sluice gate, control
- .. e exchange of salt and fresh water between the

the conversion of hundreds _of hectares of the origi- Herring River and Wellfleet Harbor.

nal inter-tidal, salt marshes into upland vegetation

eliminating habitat for estuarine plants and animals,

including fish and shellfish. In addition it has result-

ed in adverse impacts on water quality including aci- in subsidence of the wetlands.”* Analysis showed
dification of river waters, leaching of metals from the that site WE-6 “reduced the mean tidal range from
sediments and episodic anoxia. It has also resulted 2.53 metersin the bay to 0.56 metersin theriver.

(continued on page W10)

1 Spaulding, 2001, p.i.
2 Spaulding’s study indicate that hundreds of hectares of the original inter-tidal, salt
marshes have been affected by the restriction at site WE-6 (Spaulding, 2001, p.1).

Cape Cod Atlas of Tidally Restricted Salt Marshes w9




continued from page W9

Chequessett Neck Road restriction
of the Herring River

Site WE-6

Thisisareduction of afactor of 4.52 in the tidal
range across the dike.”®  Phragmites growth was
significant upstream of the dike and fringed most
of the visible marsh area.

m Restriction width —two 7-foot culverts
with flapper gates; one 6-foot culvert
with sluice gate Looking upstream from Chequessett Neck Road

m Restriction length — 44 feet a small patch of salt marshisvisible, along with

m Upstream salt marsh — 0.81 acres Phragmites that lines the Herring River banks.

Comments

A recent study points out that “[a]lthough approxi-
mately 80% of the flood plain directly affected by
[site WE-6] iswithin Cape Cod National Seashore
boundaries, and nearly all of thisland isfederally
owned, two homes, a golf course, and the dike at
the entrance to the system are outside National

Park Service'scontrol.”* Thisfact presents seri-
ous, though hopefully not insurmountable, manage-
ment issues for the Herring River system.

Restoration of the Herring River’s natural free-flow-
ing system has been discussed for years. The most
recent study done on this system concluded that,
“[r]estoration of pre-existing conditionsin Herring
River, defined as similar tidal ranges up and down-
stream of the dike, will require increasing the width
of the opening to at least 30 meters.”® According

to the National Seashore, a 30-meter opening could
equate to approximately 600 acres of potentially re-
stored area.

3 Spaulding, 2001, p.i.
4id., p.1.
5id., p.42.
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BARNSTABLE/YARMOUTH

Keveney Lane/Mill Lane restriction
of Mill Creek and Hallets Mill Pond

Site BA-8/YA-1

Site Description

Mill Creek and Hallets Mill Pond form the Barn-
stable/Yarmouth town line. The creek flows south
from Cape Cod Bay, passes under Keveney/Mill
Lane, and flows into Hallets Mill Pond. A bridge
spans the river in two sections that are separated

by awide stone center support, in effect acting as
two box culverts measuring twelve and thirteen feet
wide. Thebridgeisin good condition. Thissitelies
seaward of restricted site YA-2, which islocated at
the upstream extent of Hallets Mill Pond. Thistidal
system supports a shellfish resource area.

General Information

Mill Creek, which is approximately 150 feet wide,
must pass through the two openings of the bridge
that together total 25 feet. Water is detained up-
stream of the bridge in Hallets Mill Pond due to

an obviousrisein elevation from the seaward to
upstream streambed caused by rocks built up under
the bridge. Near the bridge, the banks of the pond
exhibit visual signs of tidal restriction including
minor scour and significant bank erosion, however
because much of the bank is armored by rock walls
visual indicators are not reliable.

m Restriction width — 25 feet (divided into
two sections)

m Restriction length — 12 feet

m Upstream salt marsh — 15.10 acres

Comments

The upstream affected area lies within both towns,
therefore each would need to be involved in any res-
toration discussion and efforts. According to the
Yarmouth Conservation Administrator, Hallets Mill
Pond receives about one-third of the flow received in
Barnstable Harbor.

Cape Cod Atlas of Tidally Restricted Salt Marshes

{

Hallatts Nl
Pond

Upstream Affected Area (acres): SM —15.10; M —4.10.

Water is detained upstream in Hallets Mill Pond
due to rocks built up in the streambed underneath
the Keveny/Mill Lane Bridge.

At low tide water flows downhill out of Hallets Mill
Pond and seaward via Mill Creek into Cape Cod Bay.
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— YARMOUTH ——

Mill Lane restriction of
Hallets Mill Pond

Site YA-2

Site Description

A small creek flows under Mill Lane viaa 2-foot
diameter concrete pipe that is set in a stone headwall.
This creek connects Hallets Mill Pond with upstream
salt marsh and shallow marsh. Hallets Mill Pond is
restricted at its mouth (see site YA-1/BA-8). The
pipeitself isin good condition, it is not broken or
clogged, however erosion is undermining both the
seaward and upstream stone headwalls in which the
pipeis set. Hallets Mill Pond supports a shellfish re-
source area that does not exist upstream of this site.

General Information

The stream channel is approximately 5 feet wide
both seaward and upstream of the Mill Lane culvert
and itsflow isrestricted asit tries to pass through
the 2-foot pipe. The seaward end of the pipe is set
approximately one foot above the streambed, there-
fore excluding early low tide flow from passing into
the upstream salt marsh area. Visual signs of are-
striction include scouring and erosion near both pipe
openings. Growing in the rear of the upstream af-
fected areais a significant amount of Phragmites.

m Restriction width — 2 feet
m Restriction length — 50 feet
m Upstream salt marsh — 2.55 acres

Comments

Because the seaward end of the pipeis set higher
than the stream bed it is likely that during cycles of
extremely low tides tidal waters may not rise high
enough to pass upstream. The Yarmouth Conserva-
tion Administrator believes that while the upstream
areaisfairly well flushed it is clearly restricted.

To avoid confusion, it isimportant to note that two
streams in Yarmouth are named Mill Creek. The
“other” Mill Creek is connected to Lewis Bay on
the south side of town and is not tidally restrictive
of salt marsh.
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This concrete pipe runs under Mill Lane —it is set
high above the streambed and scouring and erosion
are under mining the headwall.

Phragmites and shrubs are seen invading the up-
stream affected area of site YA-2.
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— YARMOUTH ——

Thacher Shore Road restriction
of Short Wharf Creek

Site YA-3

Site Description

Short Wharf Creek flows southward out of Cape
Cod Bay and under Thacher Shore Road in Yarm-
outhport. A 2-foot diameter concrete pipe, set with-
in arock headwall, conveysthetidal flow. The sea-
ward headwall, apparently subject to repeated scour,
is deteriorating and is significantly eroded. There
are no other tidal restrictions along Short Wharf
Creek, nor does the creek support an anadromous
fish run. The mouth of Short Wharf Creek supports
extensive shellfish beds that are closed seasonally
by town ordinance.

General Information

The upstream channel is 5 feet wide narrowing to

3 feet upstream of the culvert. Minor bank erosion
occurs on the upstream side, likely due to alow vol-
ume and velocity of water passing under Thacher
Shore Road. The seaward side exhibits clear indi-
cations of tidal restriction including scour, bank ero-
sion, low marsh slumping, and vegetation die back.

m Restriction width — 2 feet
m Resdtriction length — 50 feet (approximate)
m Upstream salt marsh — 2.90 acres

The upstream side of the Thacher Shore Road pipe
is not deteriorating, likely due a low volume and
velocity of tidal waters able to pass through it.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Erosion and scour are deteriorating the banks of the
channel adjacent to the seaward opening of the pipe.

Comments

Cattails are present in the seaward marsh area—
suggesting a natural changein salinity not associ-
ated with the restriction. While the upstream affect-
ed areais privately owned the seaward salt marsh is
part of alarger area held as town conservation land.
Thacher Shore Road isin need of repair, possibly
presenting the town with an opportunity to appropri-
ately resize this culvert.
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— YARMOUTH ——

Walking trail restriction of
Bass Creek

SiteYA-4

Site Description

Several public walking trails are located within Yarmouth-
port’s town conservation area and specifically in the Call-
ery-Darling Conservation Area. One such trail crosses
Bass Creek. Thetrailhead is on Alms House Road, an un-
paved road beginning at Center Street. A 4-foot diameter
corrugated metal pipe conveys flow through the earthen
dike on top of which the trail passes. The upstream affect-
ed area does include Priority Habitat of Rare Species and
Estimated Habitat of Rare Wildlife.

General Information

Bass Creek is 10 feet wide seaward of the berm narrowing
to approximately 5 feet just upstream of it. The pipeitself
isin good condition (it is not cracked, broken, or clogged).
However, the berm, channels, and marsh adjacent to the
pipe are all severely degraded due to the undersized pipe.
Visual indicators of arestriction on the seaward side in-
clude major scour, bank erosion, low marsh slumping, and
vegetation die off. Mgjor scour and bank erosion is pre-
sent upstream of the pipe aswell. Vegetation changes sig-
nificantly from one side of the dike to the other, except for
the presence of Phragmites that grows on both sides. Add-
ing to the conditions at this site is an earthen dam approxi-
mately 300 feet seaward. It has breached and is now an
open waterway but should be considered in any remedia-
tion work at this site.

m Restriction width — 4 feet
m Restriction length — 40 feet
m Upstream salt marsh — 26.86 acres

Severe erosion is washing away the berm around the pipe,
which is not clogged allowing this clear view upstream.
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\egetation die off and erosion, evident at this site, are
caused by scour and pooling as Bass Creek attempts
to pass through this 4-foot pipe.

Scour and erosion are degrading the upstream chan-
nel while reduced tidal flow has caused a significant
change in this upstream salt marsh vegetation.

Comments

Conditions are so egregious that this site appears to be the
most degraded tidal restriction in Yarmouth as well as ex-
hibiting amongst the worst erosion and scour observed at
tidal restriction sites Cape-wide. Thiswalking trail isa
dedicated Cape Cod Pathway, as well as an integral link
in a north to south trail route presently being developed
by the Town.

Cape Cod Atlas of Tidally Restricted Salt Marshes



— YARMOUTH ——

Bayview Street restriction of
unnamed channel into salt pond

Site YA-5

Site Description

Off of Lewis Bay at the entrance to the Hyannis
Inner Harbor, a small channel winds around the
backside of the sand of Bay View Beach. Thissea
ward channel ends abruptly at a headwall where it
goes underground prior to reaching the roadway it-
self. Flow passes through an 18-inch concrete pipe
set in a concrete headwall. The pipeisin fair condi-
tion, however the headwall serves as a collection
point for silt and debris. This channel system does
not support anadromous fish. The inner harbor does
support shellfish, though none lie adjacent to the
mouth of this channel. Shellfishing is prohibited in
the inner harbor.

General Information

The seaward channel is approximately 10 feet wide,
narrowing to approximately 3 feet upstream of the
road. The total length of the crossing was measured
at 210 feet. Thereislittleto no vegetation seaward,
only some sparse beach grass, as the channel runs
through area delineated as beach. Significant scour
scarred the sandy channel where flow is detained by
the headwall and 18-inch pipe. Upstream of Bay-
view Street a 3-foot channel flows for approximately
50 yards before opening into a salt pond. The chan-
nel banks and edges of the salt pond are dominated
by Phragmites. Low-lying development surrounds
the salt pond and upstream affected salt marsh. The
salt pond suffers seasonally from extensive algae
blooms.

m Restriction width — 18 inches
m Restriction length — 210 feet
m Upstream salt marsh — 1.06 acres

Comments

An abandoned restaurant, The Captain’s Chair, sits
on Bayview Street adjacent to the upstream affected
area. Local permitting has been obtained for a pro-
ject involving the demolition of this building, con-
struction of an elevated two-family house, and vege-
tation work intending to remove Phragmites.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Upstream Affected Area (acres): SM — 1.06.

The seaward channel winds from Lewis Bay and across
Bay View Beach to end abruptly at this concrete head-
wall. Trash and silt collect near the opening.

Phragmites lines the upstream channel that flows
into the salt pond, seen here in the distance.
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Park Avenue restriction of
unnamed creek

Site YA-6

— YARMOUTH ——

Site Description

In the southwest corner of Yarmouth, near Hyannis,
an unnamed creek flows between Lewis Bay and

the inactive Bayview Cranberry Bogs owned by the
Cape Cod Hospital. The creek passes under Park
Avenue via a 3.5-foot concrete pipe set within acon-
crete headwall. Both are generally in good condition
however the pipeis clogged with silt and debris.
This site lies about 50 yards upstream of the Lewis
Bay shoreline.

General Information

The seaward channel is 6 feet wide narrowing to

3 feet just upstream of Park Avenue. Thereisa
significant change in vegetation observed from the
seaward to upstream sides with Phragmites covering
alarge portion of the upstream affected area. Aside
from the change in vegetation and channel width,
there are no other visual indicators of arestriction.

m Restriction width — 3.5 feet
m Restriction length — 45 feet
m Upstream salt marsh —1.38 acres

Although delineated as salt marsh, Phragmites has
a significant presence in this upstream affected area.
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Roadway runoff is directed to the channel at the
seaward opening of the pipe under Park Avenue.

Comments

The Bayview Bogs are no longer in production. The
Cape Cod Hospital was ordered by the U.S. Environ-
mental Protection Agency to cease cranberry bog
operations and restore the area to freshwater habitat.
The bogs were delineated by the Wetlands Conser-
vancy Program as 34.21 acres of shrub swamp.

Cape Cod Atlas of Tidally Restricted Salt Marshes




— YARMOUTH

Shore Road restriction of an unnamed
channel (Connecticut Avenue)

Site YA-7

Site Description

In the Englewood neighborhood of Yarmouth, Shore
Road parallels the shoreline of Lewis Bay. A 1-foot con-
crete pipe, approximately 170 feet long, connects Lewis
Bay with a salt marsh upstream of the road. On a street
map, it appears that Connecticut Avenue runs through this
marsh, lying between New Hampshire Avenue and Ver-
mont Avenue. However, Connecticut Avenue is a paper
street only —the tidal channel runs where Connecticut
Avenue would be. The pipeisinimmediate need of re-
pair. Itisconsistently clogged by the shifting sands of
the beach and, at the time fieldwork was conducted, was
blocked by a cave-in of roadway and culvert structura
material. Lewis Bay does support vast shellfish resources,
and some lie at the mouth of this channel.

General Information

The seaward pipe opening lies within the tidal range of
Lewis Bay and isinundated by daily high tides and sand.
The Cape Cod Mosquito Control Office performs constant
maintenance at the siteto dig it out of the sand. The up-
stream channel is approximately 5 feet wide and runs
through the delineated salt marsh that is contained by low-
lying development. Shrubs appear to be taking hold in the
vegetation. No Phragmiteswasvisible. At the time field-
work was conducted, the area around the upstream pipe
opening, and part of Shore Road, were flooded. According
to an on-site Mosquito Control officer the culvert had been
filled in with gravel.

m Restriction width — 1 foot
m Restriction length — 170 feet
m Upstream salt marsh — 2.49 acres

The upstream opening of this culvert is clogged by
the crumbling roadway and culvert structure caus-
ing Shore Road to flood under normal conditions.

This hole was just dug in the sand to expose
the 1-foot seaward opening of the pipe.

The hole in the sand marks the pipe's outlet, seen here
at low tide, showing its relationship to Lewis Bay —
obviously the pipe is regularly submerged at high tide.

Comments

According to the Yarmouth Director of Natural Resources,
elevation of Shore Road may be necessary in order to ale-
viate flooding and reset the seaward pipe opening.
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— YARMOUTH ——

Lewis Bay Road restriction
of unnamed creek

Site YA-8

Site Description

In the Englewood section of Yarmouth, an unnamed
stream flows north from Lewis Bay, crossing under
an unpaved section of Lewis Bay Road via a 1-foot
diameter concrete pipe. The pipeisin poor condi-
tion; the seaward opening is partially buried while
the upstream opening is totally buried by silt and
muck. There are no other tidal restrictions along this
small creek and it does not support anadromous fish.
Lewis Bay supports vast shellfish resources.

General Information

The stream channel remains a consistent 2 feet both
seaward and upstream of the restriction — possibly
caused by dredging for mosquito control. Minor
scour and bank erosion scar the seaward channel
and minor erosion is visible upstream. Phragmites
has taken over as the dominant vegetation type adja-
cent to the seaward opening and in the majority of
the upstream affected area.

m Restriction width — 1 foot
m Restriction length — 45 feet
m Upstream salt marsh — 0 acres

Phragmites visibly dominates the
upstream affected area.
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The seaward opening of the pipe (visible here) is
submerged and partially blocked by silt; Phragmites
invades the area around its opening.

Comments

Asthis Atlas was being created, this culvert col-
lapsed, completely blocking flow and causing flood-
ing in the upstream area. Reconstruction of this cul-
vert is planned with the goal of resizing the culvert
in order to properly restore the tidal prism aswell as
control flooding upstream
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— YARMOUTH ——

Route 28 restriction of
Parker’s River

Site YA-9

Site Description

The Parker’s River flows through West Yarmouth
connecting Seine Pond and Long Pond with Nan-
tucket Sound. South of Seine Pond Route 28 cros-
ses the river, which flows under the road through an
18-foot wide stone and concrete bridge. The bridge
isin good condition. Parker’s River supports an ac-
tive anadromous and catadromous fish run and shell-
fish resource area.

General Information

The main river channel is approximately 50 feet
wide both seaward and upstream of the bridge.
Seaward of the bridge scour and erosion are not vi-
sible because the banks are heavily armored by large
boulders and concrete. Upstream of the bridge, just
beyond the armoring, major scouring has formed a
large pool where water collects on an outgoing tide
before it can flow through the undersized bridge
span. In the upstream salt marsh area minor bank
erosion and vegetation die off were also observed.
Thereis aminor amount of Phragmites growing
along the fringes of the upstream salt marsh area,
but not adjacent to the bridge itself.

m Restriction width — 18 feet
m Restriction length — 25 feet
m Upstream salt marsh — 21.11 acres

Comments

A public observation deck and fishing platformis
located on the upstream side of the Route 28 bridge.
Signs are posted indicating that this areais a stripped
bass fishery. Parker’s River is aso negatively im-
pacted by large amounts of stormwater flow that is
dumped into it. Stormwater from approximately two
miles of Route 28 is conveyed viaatrunk lineto di-
rect outflows near this bridge.

Cape Cod Atlas of Tidally Restricted Salt Marshes

Water moves swiftly on the outgoing tide as the river
squeezes itself through the undersized bridge span.

View into the upstream salt marsh along Parker’s
River asit meanders north to Seine Pond.
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— YARMOUTH ——

South Shore Drive and Bass River Beach
restriction of Crowell (Run) Pond

Site YA-10

Site Description

Crowell Pond connects to Nantucket Sound at the
mouth of the Bass River via an 830-foot pipe. The
pipe varies in width from a 4-foot seaward opening
to a 33-inch upstream opening. The seaward open-
ing is next to the public boat ramp at Bass River
Beach. The pipe then runs under the Bass River
Beach parking lot and South Shore Drive and opens
into asmall channel. Historically, what is now this
830-foot pipe was once an open, free-flowing stream.
In the early 1900's Crowell Pond supported both an-

adromous fish and shellfish resources however, today

neither isfound in the pond or surrounding wetlands.

General Information

The upstream channel is approximately 20 feet wide
and 100 feet long, opening into Crowell Pond. Dur-
ing the field investigation the pond was matted with
algae (according to local officialsthisis a serious,
persistent problem). There was neither scour nor
erosion observed near the upstream opening and
channel banks. The upstream pipe is a corrugated
plastic pipe set within concrete head and wing walls.
Phragmites dominated the vegetation near the up-
stream opening and was scattered along the banks
of the pond. On the seaward side a concrete and
pebble conglomerate pipe with a4-foot opening is
set in the rock revetment supporting the Bass River
Beach coastal dune at the mouth of the Bass River.
Evidenced by the high water marks, this opening is
fully submerged at high tide.

m Restriction width — 4 feet (seaward);
33 inches (upstream)

m Restriction length — 830 feet

m Upstream salt marsh — 0.75 acres

(continued on page Y13)
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Upstream Affected Area (acres): SM —0.75;
M —12.77; SS—9.49.

This 4-foot pipe conveys flow for 830 feet eventually
opening into a short channel flowing into Crowell
Pond. The tide gauge was installed for preliminary
remediation studies.
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continued from page Y12

South Shore Drive and Bass River Beach
restriction of Crowell (Run) Pond

Site YA-10

Comments

In 1999, Yarmouth officials requested assistance
from the Army Corp of Engineersto review this site
for potential remediation. To date preliminary stud-
ies have been undertaken, which suggest that two 5
by10-foot culverts would restore natural tidal flow
between Crowell Pond and the Bass River/Nantucket
Sound. However, low-lying development in the up-
stream affected area now makes total flow restora-
tion impossible. Further studies are needed and will
be conducted over the next several yearsto develop a
restoration plan that will improve the rate and quanti-
ty of flushing while eliminating the flood hazard to
low-lying, developed properties.

View of the upstream 33-inch opening, with head
and wing walls, near Crowell Pond.
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Attempts by the town to decrease algae occurring
in Crowell Pond include use of this windmill to
aerate the water — over the past 3 yearsit has
resulted in some benefits.
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—— YARMOUTH/DENNIS ——

Penn Central Railroad bridge and
Route 6 restrictions of Bass River

Site YA-11/DE-13

Site Description

The Bass River forms the boundary between Yar-
mouth and Dennis. There are four locations where
infrastructure crosses the Bass River including (list-
ed from seaward to upstream) Route 28 and High-
bank Road, the Penn Central Railroad, and Route 6.
Yarmouth, Dennis, the railroad, and the Massachu-
setts Highway Department each have responsibility
for some of thisinfrastructure. The Bass River sup-
ports an important shellfish resource area as well

as anadromous and catadromous fish pathways. Fol-
lins Pond supports the largest white perch fishery in
Yarmouth and productive commercial shellfishing,
whose useis classified as conditional, hinging upon
rainfall.

This site actually encompasses two distinct infra-
structure crossings that are situated approximately
200 feet apart. Coastal bank, but not wetlands, exist
between them. Approximately 200 feet south of the
Mid-Cape Highway (Route 6) the Penn Central rail-
road bed crosses the Bass River. Berms were con-
structed out into the river leaving only 63 feet open
to accommodate flow. Just upstream, two bridges
support the four lanes of Route 6 asit crosses the
Bass River. Measurements could not be taken on
Route 6.

General Information

These crossings cause the river to take on a double
hour-glass shape, with alarge pool between the two
restrictions. The river channel seaward of therail-
road bridge was estimated to be between 150 and
200 feet wide — or approximately 2 to 3 times wider
than the bridge span. Upstream of the Route 6 brid-
ges the river becomes a series of interconnected bays
and ponds collectively known as the Upper Bass
River, a condition that made it hard to estimate the
upstream width of the river. Scour was observed on

(continued on page Y15)
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Upstream Affected Area (acres): SM —19.54;
M -10.35; S5-1.82.

The bridges of Route 6 crossing the Bass River as
seen from the top of the railroad bed.
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continued from page Y14

Penn Central Railroad bridge and
Route 6 restrictions of Bass River

Site YA-11/DE-13

the riverbanks both seaward and upstream of the rail-
road bridge. No Phragmiteswasvisiblein the vicin-
ity of thissite. Thissitewasincluded inthisAtlas
even though salt marsh is not contiguous to its sea-
ward side. Salt marsh existsin isolated patches scat-
tered along the Upper Bass River banks.

Railroad bridge:

m Restriction width - 63 feet

m Restriction length - 50 feet (approximate)
m Upstream salt marsh - 19.54 acres

Route 6 bridges:

m Restriction width - inaccessible

m Restriction length - 200 feet (approximate)
m Upstream saltmarsh - 19.54 acres

The now unused railroad bed is seen restricting the
Bass River, only allowing water to flow through a
63-foot opening.
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Water pools between the railroad bed and Route 6
causing bank and riverbed scour.

Comments

Trains no longer use this section of the railroad
track — use is terminated at the Yarmouth transfer
station, 2.5 miles west of this site— however this
railroad bridge is a historic structure and is slated
for future use as part of the rail trail bike path.

In 1996, Aubrey Consulting, Inc. concluded that the
“Upper Bass River tides become significantly dis-
torted through the entrance to the system at the Rail-
road and Route 6 bridge constrictions.” They also
concluded that further information is required to
“fully investigate the expected impact of improving
the entrance channel to Upper Bass River at [site YA-
11/DE-13].”

1 Aubrey Consulting, Inc., 1996, pgs. 31-32.
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Appendix A

Salt Marsh Restriction Field Inspection Sheet (FIS)

Field Inspection Sheet
Date: Time:
Tidal Conditions: Low Mid/Low Mid Mid/High High ALSO Incoming Outgoing Change
Weather: Sunny Partly cloudy OvercastRain

L ocation

Town

Site number

Map Reference Number USGS: Ortho: Arial:

Other sites seaward of this?
Upstream of this?

What isvisible by photo
interpretation?

(use of the Wetlands Conservancy
Program GI S data layer included)

Water Body/ Stream name

Street (in closest proximity)

Landmark/ location
description

Prox to low-lying devel oped area

Crossing Information

Length

(from seaward to upstream openings)

Latitude: N - -

Longitude: W - -

Typeof restricting structure:

O Bridge: does span crossentirechannel _~ ?

O Tide gate type: flapper / electric sluice gate/ SRT

O Road:#of lanes ___ width___ paved or dirt

O Railroad

O Other

Condition of crossing structure (bridge falling down?)*:
Culvert/ Pipe Seaward Upstream
Material

Size of opening (pipe diameter/ box
culvert height x width)

Number

opening submerged at mean high tide XXXXXXX

Invert problem detected (culvert sited KXXXXXXXXXXX
higher than low tide level —h20o trapped)

Condition*

Culvert broken

Culvert clogged with debris

*Condition key:  1=excellent 2=good 3=fair 4=poor  5=need immediaterepair

Cape Cod Atlas of Tidally Restricted Salt Marshes Appendix A — Page 1 of 2




Channel Seaward Upstream
Estimated width of channel
(fixed distance from opening)

Visual Indicators** Seaward Upstream
Phragmites australis

Cattails present

Scouring Basin

Bank Erosion

Low marsh slumping

Vegetation die back

Ponded water by restriction

**|f yes, rank its presence: 1. Dominant/Major; 2. Sgnificant; 3. Minor.

Restriction Classification Scheme

Seaward Upstream Channel size vs. Culvert/ Opening
1t Channel width < opening width
2 Channel width = opening width
3 Channel width up to 2 times opening width
4 Channel width 2 to 5 times opening width
5 Channel width greater than 5 X opening width

tLowest score to more ideal conditions that would allow free flow.

Seaward Upstream Evidence of Flow Restriction/ Erosion
1+ Unrestricted/ no pooling
2 Flow detained/ slight erosion
3 Minor pooling/ erosion present
4 Significant pooling/ significant erosion present
5 Major pooling/ major erosion present

4+Lowest scoreto site that most closely resembles natural stream conditions.
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Appendix B

Infrastructure Crossings that do not Restrict Salt Marsh

The sites discussed in this Appendix are locations at which a crossing structure (i.e., culvert, pipe,
or bridge) does not cause atidal flow restriction that leads to the impairment of salt marsh habitat.
These sites were given the acronym NTR (for non-tidally-restrictive of salt marsh). Inclusion
below should not correlate to the conclusion that tidal flow is not restricted at these sites, only
that these sites do not meet the criteriafor inclusion as arestricted sitein this Atlas.

The NTR sites were given aletter label for identification (a, b, ¢, etc.). For each NTR site below,
alocation description is given along with the reason why it wasn’t considered atidal restriction
to salt marsh habitat. In most cases NTR designation was given because a site did not have
seaward salt marsh contiguous to the crossing structure, or did not exhibit visual indicators of
arestriction. Additionally sites, that ranked well on the Restriction Classification Scheme (or,
closely resembled natural free-flowing conditions) were often found to be an NTR site.

Infrastructure crossings identified below may be discussed together if they are part of the same
tidal channel or stream system. The locations of these NTR sites are recorded on the USGS
guadrangle base maps provided to Executive Office of Environmental Affairs, Massachusetts
Wetlands Restoration Program (MWRP) along with the Field Inspection Sheets.

References in this Appendix to delineated wetland types are based upon information from the
M assachusetts Department of Environmental Protection, Wetlands Conservancy Program’s
(WCP) Wetlands Data Coverage. Abbreviations for different wetland types used in this Appen-
dix are:

» “SM” for salt marsh

» “SS’ for shrub swamp

* “M” for shallow marsh

* "WS’ for wooded swamp
e “U” for upland

TOWN OF BARNSTABLE

BA-a
* Route 6A crossing of Smith Creek in West Barnstable.
* WCPddineated U on the seaward side of this culvert and WS upstream of Route 6A.

BA-b

* Route 6A crossing of tributary to Boat Cove Creek (between the intersections of Maple and
Willow Street with Route 6A).
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*  WCP delineated M to the seaward side of the culvert.
* Boat Cove Creek supports an anadromous fish run.

BA-c

* Inthevillage of Osterville, the road leading to Dowses Beach from East Bay Road crosses a
channel that connects East Bay with Phinneys Bay.

» Two concrete culverts carry flow between the bays, each 30 inches in diameter.

* WCPdid not delineate any wetland types upstream of the crossing, only open water.

BA-d
» Driveway or aprivate, unnamed extension off East Bay Road crossing of channel off East
Bay, Osterville.

*  When viewing the aeria photography there appears to be a driveway or berm crossing the
marsh area behind houses on the north side of East Bay Road. No crossing was found during
fieldwork.

*  WCP delineated DM and SS upstream of the apparent berm and SM to its seaward side.

BA-e

» South Main Street crossing of the Bumps River, Centerville.

o Tidaly restricted site BA-12 lies upstream of this bridge. Non-tidally restricted sites BA-f
and BA-g lie upstream of this bridge.

*  The Bumps River supports both shellfish and anadromous fish.

*  WCP has delineated 56.26 acres of salt marsh, 7.48 acres of shrub swamp, and 17.59 acres of
shallow marsh upstream of this crossing.

* The bridge span (100 feet long by 40 feet wide) was determined to be wide enough to enable
natural free-flowing conditions.

BA-f
* BumpsRiver Road crossing of the Bumps River, north of Scudder Bay in Centerville.
*  WCP delineated SM that ends before reaching the seaward end of the pipe.
WS isdelineated to the seaward opening. OW is delineated upstream of this 30-inch pipe.

BA-g

* Bumps River Road crossing of atributary to Bumps River (approximately one-half mile west
of BA-f). Thistributary connects North Pond and West Pond to the Bumps River.

* WCP delineated SM that ends before reaching the seaward opening of the pipe. OW is deli-
neated to the seaward opening. OW and M are delineated upstream of this 4-foot pipe.

BA-h

» South Main Street crossing of atributary to Centerville River, near the public landing. This
siteis 0.4 mileseast of NTR site BA-e.

* Houses and yards are present on the upstream side. Phragmites dominates the seaward side
of theroad. A 6-foot channel reaches the roadway.

* WCP delineated SM ending before reaching the seaward opening of the pipe.

BA-i

* Horseshoe Lane crossing of atributary to the Centerville River.
* The upstream affected areais dominated by Phragmites.
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This site lies upstream of restricted site BA-13.
WCP delineated WS to the seaward side of the culvert. The SM ends well before this culvert.

BA-j

Driveway off the Broken Dike Way cul-de-sac crossing the Centerville River (private pro-
perty).

At the northern extent of the Centerville River (well upstream of restricted site BA-13) a
35-foot long wooden bridge set on pylons crosses the river.

Phragmites dominates the vegetation both seaward and upstream of the bridge.

BA-k

Estey Avenue crossing of stream connected the upstream affected area of tidal restriction site
BA-18.

USGS map and aerial photography show a crossing, however it could not be found during
fieldwork.

WCP delineated SM to the seaward side of Estey Avenue and OW and SS on the upstream
side of the road.

BA-|

Gosnold Road crossing of wetland between affected areas of restricted sites BA-18 and BA-
19, located approximately 0.1 miles west of the Gosnold Road/Ocean Street intersection.
According to the Barnstable Engineering Division, it is likely that historically this was an
open channel that hydrologically connected the upstream affected areas of restricted site BA-
18 and BA-109.

Phragmites dominates the vegetation on the south side of Gosnold Road (upper extent of salt
marsh affected by BA-18).

TOWN OF BOURNE

BO-a

The Cape Cod Bike Route and Route 6/Scenic Highway cross the Herring River at its mouth
on the Cape Cod Canal. A small box culvert, afish ladder, and a second, dlightly larger box
culvert connect the canal with the river upstream of Route 6.

This watershed of the Herring River comprises the boundary of the Herring River Area of
Critical Environmental Concern, supporting one of the most important anadromous fish runs
in along the state's coastline.

No SM was delineated by the WCP within this freshwater system.

TOWN OF BREWSTER

BR-a

Route 6A crossing of Quivett Creek on the Dennis/Brewster town line.
Phragmitesis the dominant type of vegetation on the seaward side of 6A.

Quivett Creek supports an anadromous fish run that must pass through this culvert.
A concrete headwall houses a 2-foot concrete pipe that isin good condition, however
it is clogged with sand and silt.

The Wetlands Conservancy Program delineated shallow marsh seaward of this
crossing.
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This site lies upstream of tidally restricted site BR-1. Should tidal flow be increased
through this upstream site and salt marsh habitat restored, site BR-a may ultimately
become restrictive of salt marsh.

BR-b

Route 6A crossing of a channel extending south off of Quivett Creek, crossing 6A
near its intersection with Stony Brook Road.

A channel appeared on the USGS quadrangle map, however upon field investigation
none was found.

Salt marsh does not extend to the seaward side of this crossing.

BR-c

Route 6A crossing of a channel extending south off of Quivett Creek, crossing 6A near its
intersection with Newcomb Road.

A channel appeared on the USGS quadrangle map, however upon field investigation non was
found.

Salt marsh does not extend to the seaward side of this crossing.

BR-d

Lower Road crossing of stream flowing south out of Freemans Pond.
Restricted site BR-4 lies upstream of Freemans Pond.
Salt marsh does not extend to the seaward side of this crossing.

TOWN OF CHATHAM

CH-a

Bridge Street crossing of the Mitchell River.

The bridge is a 190-feet long and 36-feet wide and is supported on wooden pylonsin the
riverbed.

There were no visual indicators of arestriction.

The WCP delineated SM along the banks of the entire upstream area.

CH-b

Morris Island Road crossing of channel from Stage Harbor into Toms Neck area.
According to the Director of the Water Quality Laboratory, this siteis not restrictive of salt
marsh.

The box culvert-type structure is constructed to accommodate the placement of water-tight
stoplogs. The large stoplogs are kept handy on the side of the road.

The WCP delineated 1.35 acres of SM upstream of CH-b. Non-tidally restricted sites CH-c
and CH-d lie upstream of this salt marsh.

The structure has been dlated for replacement in order to fix the problem of slumping fill
clogging the channel. Thisis not believed to be related to tidal flow, but rather to structural
deficiencies. Construction will not change the size of the structure which is believed to be
sufficient.

CH-c

Morris Island Road crossing of channel from Stage Harbor into Toms Neck area. This site
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lies upstream of site CH-b and adjacent to CH-d.

* Thepipeisal6-inch meta pipe set in a concrete headwall.

» According to the Director of the Chatham Water Quality Laboratory, the upstream affected
area has always been a freshwater system that typically drains from the upstream to seaward
side sof Morrislsland Road. Therefore any increase in the size of the existing pipe would
serveto drain the upstream freshwater system.

* The upstream areais owned and managed by the Chatham Conservation Foundation.

*» TheWCPdelineated M and SS upstream and Dune seaward of this site.

CH-d

* Morrislsland Road crossing of channel from Stage Harbor into Toms Neck area. Thissite
lies upstream of site CH-b and adjacent to CH-c.

* Thepipeisal6-inch meta pipe set in a concrete headwall.

» According to the Director of the Chatham Water Quality Laboratory, the upstream affected
area has always been a freshwater system that typically drains from the upstream to seaward
side sof Morrislsland Road. Therefore any increase in the size of the existing pipe would
serveto drain the upstream freshwater system.

* The upstream areais owned and managed by the Chatham Conservation Foundation.

*» TheWCPdelineated M and SS upstream and Dune seaward of this site.

CH-e

* Rowland Lane crossing of channel off Frost Fish Creek. Flowing east from the mouth of the
creek north of the Route 28 berm.

» According to the Director of the Water Quality Laboratory, this channel only receivesflow in
astorm or moon tide.

* Anestimated 1-foot diameter concrete culvert conveys any flow under Rowland Lane.

*  TheWCP delineated 0.39 acres of SM upstream of the crossing.

CH-f

* Route 28 crossing of channel from Ryder Cove to Stillwater Pond.

*  The channel serves asaherring run and is one of the most active runsin Chatham.

* A stone channel on the seaward side directs flow into a 15 inch opening. It then travels
under Route 28 and emerges upstream via a 28-inch metal pipe.

» Thispipeisdueto be replaced and possibly resized in order to accommodate the herring run
and needs of the fish.

* TheWCP delineated 0.70 acres of M upstream of Route 28. However, according to local
officialsthereis SM upstream of Route 28.

TOWN OF DENNIS

DE-a

* New Boston Road crossing of Chase Garden Creek.

*  The WCP delineated shallow marsh to the seaward side of the 2-foot concrete pipe.
o Cattails dominated the vegetation seaward of the crossing.

DE-b
* Cold Storage Road crossing of unnamed channel off Sesuit Harbor leading into a wetland
area.

Cape Cod Atlas of Tidally Restricted Salt Marshes Appendix B — Page 5 of 18




*  TheWCPdelineated 0.99 acres of salt marsh, 0.78 acres of shrub swamp, and 8.92 acres of
shallow marsh upstream of the crossing.

e Thissite underwent remediation in 1999. Conditions at the site were still indicative of a
restriction. However, thisis due the short recovery time since reconstruction and conditions
are expected to continually improve. To date, town officials have noticed a decrease in the
size and density of Phragmites.

* Thissite was selected and studied by the Army Corps of Engineersin 1996.

»  Currently, three 30-inch corrugated plastic pipes convey flow under Cold Storage Road.

YA-g/ DE-c

* Route 28 crossing of the Bass River on the Yarmouth/Dennis town line.

* Route 28 crosses the river via a 300-foot bridge span supported on pylonsin the riverbed.

* Thereisasignificant amount of salt marsh and other wetland type that occurs along the
upstream banks of Bass River.

* Non restricted site YA-h/DE-d and restricted site YA-11/DE-13 lie upstream.

» Thereare no visual indicators of restricted tidal flow at thislocation. The channel width-to-
opening ratio resembles natural, free-flowing conditions.

* A review of aerial photography showed no pooling on either side of the bridge; field work
confirmed this analysis.

* TheBass River supports an anadromous fish run and productive shellfish resources.

YA-h/ DE-d

* Highbank Road crossing of the Bass River on the Yarmouth/Dennis town line.

* Thissitelies upstream of YA-g/DE-c and seaward of YA-11/ DE-13.

» Theroad crossesthe river viaa 160-foot bridge span supported on pylonsin the riverbed.

* The upstream area affected by this crossing includes Priority Habitat of Rare Species and
Estimated Habitat of Rare Wildlife.

* TheBass River supports an anadromous fish run and productive shellfish resources.

* Visual indicators of atidal restriction are limited too minor scouring of the riverbanks.

DE-e

» Loring Avenue crossing of Weir Creek. Weir Creek has two tributaries — one flowing to
Kelleys Pond, the other to Uncle Stephans Pond.

« Thissiteslies seaward of restricted sites DE-4, DE-5, and DE-6.

* 1n 1996 the Town replaced a4-foot culvert with a bridge measuring 22 feet.

»  According to the Dennis Department of Natural Resources, this site isno longer restrictive of
salt marsh.

DE-f

» Lighthouse Road crossing of tributary from Weir Creek to Uncle Stephans Pond.

* A wood pylon and stone base bridge with a span of 28-feet conveys the flow.

» TheTown rebuilt this bridge in 1999 and, according to the Department of Natural Resources,
removed a previously existing tidal restriction.

» Visual indicators of arestriction are still present — scour, bank erosion and vegetation die off
—however, it islikely that these are old scars still remaining from before the rebuild.

DE-g

»  Upper County Road Crossing of the Swan Pond River. The crossing structure is a 68-foot
bridge supported by wooden pylons.
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This site lies upstream of restricted sites DE-11 and DE-12. If remediation is done at either
of these sitesto increase tidal flow, then the Upper County Road bridge may then become in-
sufficient to pass flow unrestricted.

Work is scheduled for 2001 to include dredging near the bridge and armoring of the river
channels.

Swan Pond River supports shellfish resources and serves as an anadromous fish pathway for
whitefish and perch.

TOWN OF EASTHAM

EA-a

Bridge Road crossing of Boat Meadow Creek.

This crossing lies within the Inner Cape Cod Bay Area of Critical Environmental Concern.

A 57-foot open span bridge passes the creek flow under it.

There are no visual indicators of arestriction present except for very minor scouring and ero-
sion. Thetidal flow at this crossing closely resembles natural free-flowing conditions.

NTR site EA-b, and restricted sites OR-4/EA-3, EA-4, and EA-5 lie upstream of this cross-

ing.

EA-b

Earthen dike crossing of a channel within the marshes of Boat Meadow River upstream of
siteEA-a

The WCP delineated 0.73 acres of SM, as well as shallow marsh and shrub swamp upstream
of the dike.

This crossing and the upstream affected wetland area is owned by the Eastham Conservation
Foundation (ECF) and lies within the Inner Cape Cod Bay Area of Critical Environmental
Concern.

According to the Eastham Director of Natural Resources, approximately nine years ago the
ECF decided not maintain the dike. It has since breached.

EA-c

Governor Prence Road crossing of Abelino’s Creek.

Thisisthe second time the creek crosses Gov. Prence Road. It lies upstream of restricted
sites EA-6, EA-7, and EA-8.

According to the ACOE 1996 study flow passes the road via a 24-inch diameter culvert.
The WCP delineated 2.85 acres of shallow marsh, 1.97 acres of shrub swamp, and wooded
swamp upstream of this crossing site.

According to the Eastham Director of Natural Resources tidal flow does not reach this cros-
sing. Should remediation be undertaken at all three seaward restriction sites, then this site
may need to be considered at some point.

EA-d

Earthen dike crossing of marsh behind the Coast Guard Station Center at Coast Guard Beach.
The WCP delineated 0.70 acres of SS upstream of the dike.

The dike, originally constructed to support a cranberry farm, has been breached and is not
approximately 13 feet wide.

Phragmites does dominate the upstream affected area.
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TOWN OF FALMOUTH

FA-a

» Bike path crossing of the Trunk River, tidal channel to Oyster Pond. FA-b lies up-
stream.

» Atthetime of thiswriting construction was underway at this site (DEQE file # SE 25-
2449) to widen the rock lined channel and to construct two jetty’s. A 26’ wide bridge
spans the 21’ wide channel. The length of the crossing is 10 feet.

» Site does appear restricted but conditions are due to change post-construction.

» Oyster Pond supports a herring run.

FA-b

» Surf Drive crossing of the Trunk River asit enters Oyster Pond.

* The pipewasenlarged in 1992 to four feet.

* A concrete and water tight stop log weir was installed to control tidal flow and enable Falm-
outh officialsto select the appropriate salinity in Oyster Pond.

*  Opyster Pond and the Trunk River system have been under study for about 20 years; it is be-
lieved that Oyster Pond should be “freshened” (See ACOE Wetlands Investigation, June
1996).

*  Oyster Pond supports a herring run.

FA-c

* Surf Road crossing of Fresh River to Siders Pond.

e Thereisno upstream salt marsh, shallow marsh, or shrub swamp.

* FA-cisab-foot concrete pipe with atrash grate on the seaward opening intended to keep Eel
Grass from flowing into the system on a high tide.

* Both seaward and upstream channels are armored.

The Fresh River supports a herring run into Siders Pond.

Historically there was a clapper valve at this site to keep all tidal flow out of the system.

FA-d

» Spring Bars Road crossing of stream at north end of Little Pond.

» Site FA-d lies upstream of site FA-2 (restricted).

»  Water was observed flowing seaward (into Little Pond) during an incoming tide cycle.

* The Wetlands Conservancy Program delineated Wooded Swamp (WS1) contiguous to the
seaward of this site, therefore, no salt marsh is directly affected.

FA-e

* Route 28 crossing of the Dexter River (north end of Great Pond) just south of where it
becomes the Coonamessett River.

* Thissiteisupstream of restricted site FA-3.

» Thereisno shellfishing available in Dexter River portion of Great Pond, as the tide
does not reach the head of the pond thisfar north. Thereis, however, a significant
herring run that does utilize the Dexter River/Coonamessett River system.
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FA-f

* Route 28 crossing at head of Green Pond. Route 28 acts as a dam, forming a Mill
Pond just north of the roadway.

» Thissystem historically supported a herring run that is no longer active. The Town of
Falmouth and the Massachusetts Highway Department are currently working together
to restore fish passage under Route 28, through the Mill Pond and north into Bachus
Brook.

* Green Pond istidally restricted by site FA-6.

FA-g

* Route 28 crossing at the head of Bournes Pond.

»  The mouth of Bournes Pond istidally restricted by site FA-7. Although the Wetlands Conser-
vancy Program GIS mapping layer delineated salt marsh to the seaward side of Route 28,
none was observed there.

*  Wetland area delineated upstream of FA-g consists of 22.77 acres of cranberry bog.

FA-h

* Route 28 crossing at the head of the western most arm of Eel Pond, near Muriel Lane.
Eel pond is an important shellfish resource in Falmouth.

e Salt marshisnot found this far upstream.

FA-i

* Route 28 crossing of Childs River, the eastern arm of the head of Eel Pond.

*  The Childs River supports an anadromous fish run and is located within the Waguoit Bay
Areaof Critical Environmental Concern (ACEC).

»  Shdllfish resources are found upstream of Route 28, south of Cross Road, that are open to
seasonal shellfishing.

»  Salt marsh is not found this far upstream.

FA-j

* Route 28 crossing of Moonakiss River, upstream of the tidally restricted site FA-8.

» TheMoonakiss River is of high concern in Falmouth because of its poor water quality.
» Thissiteislocated in the Waquoit Bay ACEC.

»  Salt marsh is not found this far upstream.

FA-k / MA-a
» Meadow Neck Road (at the Falmouth-Mashpee town line) crossing of channel into Hamblin
Pond.

* Thischannel is man-made and was installed to improve the tidal flow between Waquoit Bay

and Hamblin Pond. The ponds' natura tidal entrance, the Little River, was not providing

sufficient flushing for the pond when it was the only tidal connection with Waquoit Bay.

The armored channel is 22 feet wide and the pipe isalarge, corrugated metal 13-foot by

10-foot pipe.

There was very minor scour observed near the upstream opening of the pipe.

* Hamblin Pond is a productive shellfish resource area, much of which is open year-round for
harvesting.
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Two tidally restricted sites are found at the upper reaches of Hamblin Pond, MA-1 and MA-2.

FA-I/ MA-b

Cranberry bog berm crossing at the mouth of Red Brook (east of Ostrom Road, Falmouth and
west of Bayshore Drive, Mashpee).

Red Brook forms the town line between Falmouth and Mashpee.

Cranberry bogs were created in the Red Brook just north of its confluence with Hamblin
Pond.

These bogs are no longer in production, however the berms created are still in place.
Although salt marsh is delineated to the seaward side of this site, it is not considered ares-
triction in this Atlas because the berm was naturally breached allowing tidal flow to return

to the bog. However, the breach may not be large enough to resemble natural free-flowing
conditions for Red Brook. 2.06 acres of shallow marsh is delineated upstream of this site.

TOWN OF HARWICH

HA-a

Channdl off the Herring River terminating at the North Road roadway berm, just north of the
intersection of North Road and Smith Lane (south of HA-b).

According to local officias, there has never been a culvert under North Road at this location.
There is a 10-foot wide channel terminating at the western side of North Road that is domi-
nated by Phragmites. Because there isno flow under North Road, this marsh areais actually
fed by a channel off the Herring River located upstream of non-restricted site HA-b.

HA-b

North Road, astone and dirt walking trail, crosses the Herring River (north of HA-a) viaa
45-foot wooden board bridge supported on pylons in the riverbed.

The Wetlands Conservancy Program delineated salt marsh both seaward and upstream of this
crossing.

Therivers width is approximately 40 to 50 feet seaward and 50-60 feet upstream of this
crossing.

There are no visual signs of arestriction at this location, except for minor bank erosion sea-
ward of the bridge.

HA-c

Bells Neck Road, a public, dirt road, crosses the Herring River via a 55-foot long wooden
board bridge suspended on pylonsin the riverbed.

The Wetland Conservancy Program delineated shallow marsh both seaward and upstream of
this crossing.

Cattails appear to be the dominant type of vegetation visible in both the seaward and up-
stream marsh areas. Phragmitesis also dominant near the seaward side of the bridge.

HA-d

The dam of the Great Western Reservoir at the Herring River.

The Wetland Conservancy Program delineated shrub swamp and upland reaching to the sea-
ward side of this crossing.

Set in the wall of the dam there is a 3-foot spill over pipe and afish ladder.
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HA-e

* Lothrop Road crossing of Coys Brook, atributary to the Herring River, north of the Lothrop
Road crossing at restricted site HA-4.

*  TheWetland Conservancy Program delineated shallow marsh to the seaward side of this
crossing as well as 23.61 acres of shallow marsh and 4.47 acres of shrub swamp upstream.

e Cattails are the dominant type of vegetation visiblein the seaward marsh area.

HA-f

* Lower County Road crossing of Doanes Creek at the north end of Allens Harbor, near the
Allens Harbor Yacht Club marinain Harwich Port.

* Redtricted site HA-5 lies upstream of this crossing.

* A 50-foot bridge span supported by wooden pylons passes tidal flow under Lower County
Road into upstream salt marsh and tidal flats. The upstream channel is approximately 50 feet
wide. Therefore, the channel to opening ratio isreflective of natural stream conditions.

* Visual indicators of arestriction do not occur here, except for minor bank erosion in the
channel upstream of the bridge and a small amount of Phragmites growing on the edges of
the upstream salt marsh area.

» Thisbridge was not considered to be arestriction by the Army Corps of Engineers (ACOE,
Cape Cod Wetlands Investigation, June 1996, p. 85).

HA-g

* Route 28 crossing of channel north of Allens Harbor, Harwich Port.

* Thiscrossing is upstream of restricted site HA-5 at Kildee Road.

* No salt marsh was delineated by the Wetlands Conservancy Program to the seaward side of
this site.

* Thissite was studied by the Army Corps of Engineers (ACOE, Cape Cod Wetlands Investiga-
tion, June 1996). The estimated length of this crossing from the seaward side of Kildee Road
to the upstream side of thissite is 210 feet. Findingsindicated that very little restriction was
caused by either Kildee Road or thissite at high tide. No further study was recommended at
that time.

HA-h

» Carding Machine Brook flows under Route 28 into Saquattucket Harbor via a 4-foot concrete
box culvert set below alarge rock retaining wall.

* No wetland was delineated by the Wetlands Conservancy Program abutting Route 28. Salt
marsh fringes the Harbor but does not extend to the seaward side of Route 28. Cranberry
Bogs are delineated upstream of Route 28.

HA-i

* Route 28 crossing of unnamed stream flowing into the northeastern corner of Saquattucket
Harbor.

»  TheWetlands Conservancy Program delineated salt marsh along this channel south of Route
28, but it does not extend to the crossing. Shallow marsh and shrub swamp were delineated
upstream.

» The seaward side of the pipe is not accessible. Upstream of Route 28 a 3-foot opening is
visible within a concrete headwall that does not appear to be broken or clogged.
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TOWN OF MASHPEE

MA-a/FA-k

» Meadow Neck Road (at the Falmouth-Mashpee town line) crossing of channel into Hamblin
Pond.

* Thischannel is man-made and was installed to improve the tidal flow between Waquoit Bay
and Hamblin Pond. The ponds' natural tidal entrance, the Little River, was not providing suf-
ficient flushing for the pond when it was the only tidal connection with Waquoit Bay.

» Thearmored channel is 22 feet wide and the pipeisalarge, corrugated metal 13-foot by 10-
foot pipe.

» Therewas very minor scour observed near the upstream opening of the pipe.

* Hamblin Pond is a productive shellfish resource area, much of which is open year-round for
harvesting.

» Twotidally restricted sites are found at the upper reaches of Hamblin Pond, MA-1 and MA-2.

MA-b/FA-I

»  Cranberry bog berm crossing at the mouth of Red Brook (east of Ostrom Road, Falmouth and
west of Bayshore Drive, Mashpee).

* Red Brook forms the town line between Falmouth and Mashpee.

» Cranberry bogs were created in the Red Brook just north of its confluence with Hamblin
Pond.

* These bogs are no longer in production, however the berms created are till in place.

* Although salt marsh is delineated to the seaward side of this site, it isnot considered ares-
triction in this Atlas because the berm was naturally breached allowing tidal flow to return to
the bog. However, the breach may not be large enough to resemble natural free-flowing con-
ditions for Red Brook. 2.06 acres of shallow marsh is delineated upstream of this site.

MA-c

* Crossing of channd off of Jehu Pond.

» Privateresident access only —fieldwork could not be done at this site.

» According to the Mashpee Harbormaster, tidal access may have been restricted to salt
marsh during construction of the town homes that now exist.

*  The WCP delineates affected area as 3.43 acres of shallow marsh (M) and 2.99 acres of shrub
swamp (SS).

MA-d

* Accessroad (Great Oak Road) to parking areafor the South Cape Beach State Park crossing
of unnamed tidal channel.

* Theroad and Park are owned and managed by the Massachusetts Department of Environmen-
tal Management.

* A 20-inch clay pipe passes under the access road enabling flow to move between Sage L ot
Pond and Flat Pond.

* Thissiteliesupstream of restricted sites MA-4 and MA-5.

*  The WCP delineated upland on both side of this access road.

* No salt marsh exists upstream of MA-d, but the wetland system does continue and is delin-
eated by the WCP as 27.24 acres of shallow marsh.

* Thissiteis not restrictive of salt marsh, though flow is certainly restricted by the undersized
culvert.
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MA-e

Popponesset 1sland Road crossing Popponesset Creek and connecting with the northern end
of Popponesset Island.

Tidal flow is heavy into Popponesset Creek around the southern tip of the island.

Local officials believe that the bridge itself is not restricting tidal flow.

The area near the bridge is very shallow; with low tide water depth at approximately six
inches.

The land on the western shore of the island and western shore of Popponesset Creek now
supports 6.97 acres of salt marsh scattered in seven small patches. According to local officials
thisisafraction of what existed historically; much of the area wasfilled to enable housing
development.

TOWN OF ORLEANS

OR-a

Private driveway crossing of channel off Rachel’s Cove.

The WCP delineated 0.54 acres of SM upstream of this unpaved driveway.

A 3-foot corrugated metal pipe set in a concrete headwall passestidal flow. It appearsto be
in good condition.

There were no visual indicators of arestriction at this site other than minor scouring on the
seaward side. Flow closely resembled natural free-flowing conditions.

OR-b

Weston Taylors Lane crossing of a channel off The River.

Site islocated on private property on Barley’s Neck, within the Pleasant Bay Area of Critical
Environmental Concern.

The WCP delineated 3.59 acres of SM upstream of the crossing.

A 3-foot pipewas in stalled in 1997 by the homeowner, which replaced a previously restric-
tive pipe that measured 15-inches in diameter.

Visual indicators of arestriction were observed by the project staff, however according to the
homeowner the damage observed is aresult of the previously undersized pipe that has yet to
heal.

OR-c

Route 28 crossing of channel off Little Pleasant Bay.

Site islocated north of the Route 28 intersection with Tar Kiln Road and the Brewster/
Orleans town line and is within the boundary of the Pleasant Bay Area of Critical Environ-
mental Concern.

A 46-foot open bridge span is supported on wooden pylons.

There are only minor visual indicators of arestriction observed, including minor upstream
bank erosion and Phragmites on the fringes of the upstream affected area.

The WCP delineated 8.89 acres of SM upstream of the crossing.

OR-d

Dirt berm crossing of channel off Pleasant Bay. The channel’sinlet islocated east of the
entrance to Quanset Pond and west of The Narrows (L atitude 41-44-20/ Longitude 69-58-47).
This crossing is located within the boundary of the Pleasant Bay Area of Critical Environ-
mental Concern.
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*  Fow passes under the berm via an 8 inch (estimated) clay pipe with a concrete sluiceway on
the upstream side that allows for the placement of water-tight stoplogs.

* The pipe appears to be partially blocked by debris.

*  Vegetation on either side of the berm appears to be the same. A small area of salt tolerant
grasses was observed upstream of the dirt berm. Deciduous trees upstream of the berm are
dying off — possibly aresult of salt water flow.

* Visua indicators of arestriction were minor.

» Beforereaching the berm, tidal flow travelsthrough a 3 to 5-foot wide channel off of the Bay

that remains at approximately the same width upstream of the crossing.

The WCP delineated 0.63 acres of SS extending inland from the Bay with WS upstream of

that. Thereisno SM lying seaward of the berm.

Field staff were lead to the site by Vince Ollivier, a member of the Orleans Conservation

Trust who is very knowledgeable about this location.

OR-e

» Continuing east past the end of the paved section of Quanset Road, the roadway berm crosses

asmall tidal channel with its mouth on The Narrows, Little Pleasant Bay. Another branch of

this channel flowsto restricted site OR-7.

This crossing is located within the boundary of the Pleasant Bay Area of Critical Environ-

mental Concern.

* Thecrossing isa2-foot corrugated metal pipe that appears to bein good condition.

The WCP delineated 1.83 acres of SM upstream.

* Visual indicators of arestriction were minor, including only minor scour and upstream
€erosion.

TOWN OF PROVINCETOWN
There are no NTR’s identified in Provincetown.
TOWN OF SANDWICH

SA-a

»  Town Neck Road crossing of the north branch of Mill Creek.
»  Two 16-inch pipes convey flow under Town Neck Road.

* TheWCPdelineated SSto the seaward side of this crossing.

SA-b

* River Street crossing of Mill Creek.

» TheWCPdeineated SM that ends before reaching this crossing. Upland is delineated around
the crossing itself and WS is delineated upstream of River Street.

* Mill Creek flows under River Street viatwo 5-foot diameter semi-circular culverts. Flow
continues into Shawme and Upper Shawme Pond.

*  Mill Creek does support an anadromous fish run into these ponds.

SA-c

* Route 6A crossing of Dock Creek.

* Thissitelies upstream of tidally restricted sites SA-4 and SA-5.

» Tida flow and SM are restricted at site SA-5 by atide gate allowing flow to pass upstream
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through only a 6-inch opening.
* TheWCPdeineated M seaward of this site.

SA -d

*  Penn Central Railroad bed crossing of Spring Hill Creek. This crossing is approximately
30 yardswest of therailroads’ intersection with Spring Hill Road.

*»  TheWCPdeineated SM to the seaward opening and 1.97 acres of SS upstream.

*  Fow passes under the railroad via a 30-inch stone box culvert.

* Phragmites dominates the vegetation to the seaward side of the crossing indicating that flow
isrestricted before reaching this site. Upstream vegetation consists of SS. Phragmites was
not observed in the upstream affected area.

SA -

»  Abandoned road crossing of Mill Creek, atributary to the Scorton River.

» The abandoned road is located on the Massachusetts State Game Farm and is a continuation
of Pine Terrace. Itisgated to prevent vehicle access.

» A concrete box structure acts to dam water upstream of this road and a 2-foot pipe passes
flow under it.

TheWCPdeineated SM to the seaward opening but only deep marsh is delineated upstream.

»  Sandwich Conservation Officer stated that the town isinterested in allowing the upstream
deep marsh to become a freshwater pond in order to enhance the anadromous fish run in this
system.

SA-f

» Torrey Road crossing of easterly channel of Scorton Creek (Sandwich).

» Torrey Road isaprivate, paved road through Scorton Neck that terminates at a small beach
parking lot on the south side of the Scorton Neck barrier beach.

» Scorton Creek’s mouth is at Scorton Harbor, a man-made tidal entrance. Historically, Scorton
Creek flowed in from Cape Cod Bay near what is today the Torrey Road beach parking lot.

*  TheWCP delineated 0.3 acres of SM upstream of Torrey Road and SM extending to the sea
ward side of the road.

» Field conditions observed were as follows: a one-foot diameter, metal pipe set in a stone em-
bankment was in place to convey flow under the road; no channels or water was visible either
reaching the seaward side of Torrey Road or continuing upstream of the crossing; no scour or
erosion was visible near the culvert; and, only aminor amount of Phragmiteswasvisiblein
the upstream affected area.

TOWN OF TRURO

TR-a

» Earthen dike (inaccessible) and Fisher Road crossings of unnamed tidal channel flowing
south from Pamet Harbor.

» According to local officials the dike (lying approximate 1/2 mile seaward of the Fisher Road
crossing) was built to protect Fisher Road from flooding.

* TheWCP delineated 4.09 acres of SM between Fisher Road and the earthen dike and 0.53
acres of SS upstream. Fieldwork did not identify any flow reaching Fisher Road.
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TR-b

* Abandoned railroad bed crossing of Eagle Neck Creek in the marsh area south of Pamet
Harbor.

* Therailroad bed was breached in 1991 by Hurricane Bob and has intentionally not been
reconstructed.

» Fieldwork determined that the breach was wide enough so as not to restrict tidal flow.

TR-c
* Abandoned railroad bed crossing of channel to Mill Pond in the marsh area south of Pamet
Harbor.

* Therailroad bed was breached in 1991 by Hurricane Bob and has intentionally not been
reconstructed.
» Fieldwork determined that the breach was wide enough so as not to restrict tidal flow.

TR-d

* High Head Road (extension) crossing of the channel from Pilgrim Lake into Salt Meadow/
Head of the Meadow.

* Thissite liesupstream of restricted sites TR-6 and TR-7, and is seaward of TR-e.

* TheWCPdeineated 1.81 acres of M and 2.62 acres of SS between this site and TR-e.

» According to John Portnoy of the Cape Cod National Seashore, Salt Meadow was historically
avast salt marsh ecosystem.

TR-e

» Earthen dike crossing of the channel from Pilgrim Lake into Salt Meadow/Head of the Mea-
dow. Thiscrossing liesjust upstream of site TR-d.

* TheWCPdelineated 49.13 acres of M and 91.90 acres of SS upstream of this site.

» According to John Portnoy of the Cape Cod National Seashore, Salt Meadow was historically
avast salt marsh ecosystem.

TOWN OF WELLFLEET

WE-a

* BlueHeron Road crossing of channel off Fresh Brook, which flows north and crosses under
the road to the west of Route 6.

» A 3-foot diameter concrete culvert passes flow, however the channels were dry at the time of
the site visit.

* TheWCPdeineated 0.57 acres of SM upstream of the crossing.

»  Phragmites growth was significant on the seaward side of Blue Heron Road, however there
was none observed in the patch of upstream affected salt marsh.

WE-b

» Earthen dike crossing of an unnamed creek flowing to the north of Fresh Brook, and bounded
on the west by Route 6 and on the north by Lieutenant Island Road.

» Thissitewasidentified by the Commission project staff as a potential salt marsh restriction
site. It seemslikely that thisis a site that should be considered tidally restrictive of salt
marsh. However, after many attempts project staff was unable to locate this site in the field.

TheWCPdeineated SM to the seaward side of the berm. The vegetation appears to change
just upstream of the dike and was delineated as 21.02 acres of SS and 2.87 acres of M.
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e Thisareawasoriginaly diked to support cranberry farming, however no bogs are actively
farmed today.

»  TheWsdllfleet Shellfish Department believes that there is a clapper gate restricting flow under
this dike and that there is a healthy fresh water wetland upstream of this crossing.

WE-c

e Lieutenant Island Road crosses, via an 80-foot wood pylon bridge, a channel connecting
Loagy Bay to the Wellfleet Harbor area on the south side of Lieutenant Island.

e Thebridgeisin good condition. It was constructed low, at marsh level, to enable extreme
high and storm tides to simply flood the roadway.

* Therewereno visua indicators of arestriction observed.

WE-d
» Two, 4-foot diameter concrete culverts pass the flow of Blackfish Creek under the Cape Cod
Rail Trail.

e Thiscrossing is upstream of restricted site WE-3.

*  Under the present conditions at site WE-3, WE-d is not considered tidally restrictive of salt
marsh because it is adequately sized to pass the quantity of tidal flow that reachesit. Should
work to improve tidal flow at site WE-3 ever be undertaken, then the size of site WE-d should
be re-evaluated.

TheWCPddineated 2.20 acres of SM upstream of this crossing.

WE-e

» Railroad embankment crossing of Duck Creek to the north of the Shirttail Point parking lot.

»  The embankment is breached and no visual indicators of arestriction were observed.

» According to a study intended to elucidate the processes of circulation and sedimentation in
Duck Creek, “it may well be that [this] railroad embankment across Duck Creek has hindered
the development of salt marsh in the upper part of the system and that is removal would stim-
ulate increased marsh development there” (Giese, 1994).

TOWN OF YARMOUTH

YA-a
» Walking path at end of Ancient Way, over unnamed stream
» Upland vegetation on both sides of culvert

YA-Db
* Route 6A (near Weir Rd.) crossing of Whites Brook
e  Sat marsh does not extend to seaward side of road

YA-c

e Cranberry bog berm north of Highland St. crossing of unnamed stream, between restricted
site YA-5 and abandoned cranberry bogs upstream

e Stream not accessible or visible from road; upland vegetation

YA-d

* Route 28 crossing of west arm of Mill Creek flowing into Mill Pond (West Yarmouth)
o Baxter Grist Mill on upstream end; flow controlled for bogs and historic consistency
» Although salt marsh extends to seaward culvert opening, upstream is all open water
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YA -e

Route 28 crossing of Thornton Brook — east arm of Mill Creek in West Yarmouth
Wooded-swamp (WS1) on upstream end

YA —f

Along western edge of Colonial Acres beach, berm between Mill Creek (connected to Lewis
Bay) and unnamed tributary to the creek.

Relatively new corrugated metal pipe, 6-foot diameter.

7.41 acres of salt marsh were delineated upstream by the Wetlands Conservancy Program but
no visual indicators of arestriction occur near the site.

YA-g/DE-c

Route 28 crossing of the Bass River on the Yarmouth/Dennis town line.

Route 28 crosses the river via a 300-foot bridge span supported on pylonsin the riverbed.
There isasignificant amount of salt marsh and other wetland type that occurs along the
upstream banks of Bass River.

Non restricted site YA-h/DE-d and restricted site YA-11/DE-13 lie upstream.

There are no visual indicators of restricted tidal flow at thislocation. The channel width-to-
opening ratio resembles natural, free-flowing conditions.

A review of aerial photography showed no pooling on either side of the bridge; fieldwork
confirmed this analysis.

The Bass River supports an anadromous fish run and productive shellfish resources.

YA-h / DE-d

Highbank Road crossing of the Bass River on the Yarmouth/Dennis town line.

This site lies upstream of YA-g/DE-c and seaward of YA-11/ DE-13.

The road crosses the river viaa 160-foot bridge span supported on pylonsin the riverbed.
The upstream area affected by this crossing includes Priority Habitat of Rare Species and
Estimated Habitat of Rare Wildlife.

The Bass River supports an anadromous fish run and productive shellfish resources.
Visual indicators of atidal restriction are limited to minor scouring of the riverbanks.

YA —i

North Dennis Road crossing of Weir Creek, which connects Follins Pond with Mill Pond at
northern end of Bass River system.

The Wetlands Conservancy Program delineated upland seaward of, and wooded swamp up-
stream of, this crossing.
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Appendix C

Latitude and Longitude of Identified Salt Marsh Restriction Sites

At each site, ahand-held Global Positioning System (GPS) receiver was used to determine
the latitude and longitude. The receiver used was the “ GPS-12 Personal Navigator” made
by Garmin International, Inc., based in Olathe, Kansas.

Where practical, readings were taken approximately half way between the seaward and
upstream opening of a pipe or culvert. Most often, the GPS position was recording while
standing on top of the seaward opening of the site. If asite was particularly long, two GPS
positions were recorded. The first at the seaward opening, and the second at the upstream
opening. Both readings are recorded below and the location of the reading is indicated.
The horizontal accuracy of the position recorded is 7 tol5 meters (21 to 45 feet). The posi-
tion is given in the standard L atitude/L ongitude units of degrees (° ), minutes (), seconds
(™). Thereceiver gave the seconds reading to three decimal places, which was rounded in
the field to two digits.

Site No. Latitude (N) L ongitude (W) Site No. Latitude(N) | Longitude (W)
BARNSTABLE BREWSTER

BA-1/ 41° 43’ 58" 70° 23’ 80" DE-2/ 41° 44’ 82" 70° 08 61~

SA-13 BR-1

BA-2 41°42' 19" 70°21' 74" BR-2 41° 45’ 29” 70007 44"

BA-3 41°42' 16" 70°21' 78" BR-3 41° 45’ 25" 70007’ 46"

BA-4 41°42' 07" 70021 14" BR-4 41° 45’ 66" 70° 06’ 83"

BA-5 41° 42’ 38" 70°17' 91" BR-5 41° 45’ 24” 70° 06’ 86”

BA-6 41° 42’ 20" 70017 29" BR-6 41° 45’ 28" 70°06’ 77"

BA-7 41° 43’ 86" 70°19' 70" BR-7/ 41° 46’ 86" 70° 00’ 68”

BA-8/ 41° 42’ 45” 70015’ 73" OR-1

YA-1

BA-9/ 41° 37' 00" 700 27 02" Site No. Latitude (N) Longitude (W)

MA-6

BA-10 41° 35’ 96" 70° 26’ 54" CHATHAM

BA-11 41° 38’ 16" 70° 21’ 50”

BA-12 41° 38’ 35" 70° 21’ 66" o Ay 22" o A9 Han

BA-13 41° 38’ 36" 70° 20’ 67" gﬁi’ 41° 40°33 70°02°23

BA-14 412 381 33” 702 20, 20" CH-2 41° 40’ 39" 70° 00’ 95

BA-15 41O 381 OO” 700 18, 62" CH-3 41° 40' 55" 70° 00’ 38"

BA-16 41O 381 12” 700 18, 55" CH-4 41° 40' 56" 70° 00’ 32"

BA-17 41O 381 13" 700 17, 58” CH-5 41° 40’ 03" 69° 57 98"

BA-18 410 381 15" 700 16, 89” CH-6 41° 42’ 13" 69°58' 16"

BA-19 41° 38’ 57 70016’ 77 HA-9/ 410 42 72" 69°59' 66"
CH-7
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Site No. Latitude (N) | Longitude (W)
DENNIS
DE-1 41° 44' 70" 70° 09' 75"
DE-2/ 41° 44’ 82" 70°08' 61"
BR-1
DE-3 41° 40’ 28" 70°10'11”
DE-4 41° 39’ 40" 70° 10’ 40"
DE-5 41° 39’ 38" 70°10' 10"
DE-6 41° 39' 35" 70° 09’ 97"
DE-7 41°39' 18" 70° 09’ 48"
DE-8 41°39' 17" 70° 09’ 52"
DE-9 41°39' 17" 70°09' 57"
DE-10 41°39' 17" 70°09' 61"
seaward
DE-10 41°39' 18" 70° 09’ 68"
upstream
DE-11 41°39' 33" 70°09' 27"
DE-12 41° 40' 03" 70°08' 79"
DE-13/ 41° 41’ 60" 70°10' 17"
YA-11
Site No. Latitude (N) L ongitude (W)
EASTHAM
EA-1 41°48' 13" 70° 00’ 15"
EA-2 41° 48’ 07" 69° 59' 94"
OR-4/ 41° 48’ 10" 69° 59’ 20"
EA-3
EA-4 41° 48’ 04" 69° 59’ 01"
EA-5 41° 48’ 34" 69°59' 14"
EA-6 inaccessible inaccessible
EA-7 41° 49’ 04" 69° 58’ 03"
EA-8 41° 49’ 03" 69° 58’ 10"
EA-9 41° 52’ 58" 70° 00’ 02"
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Site No. Latitude (N) | Longitude (W)
FALMOUTH

FA-1 41° 32’ 39" 70° 37’ 82"
FA-2 41°32' 75" 70° 35’ 34"
FA-3 41°32' 72" 70° 34’ 80"
FA-4 41° 33’ 03" 70° 34’ 63"
FA-5 41° 33’ 92" 70° 34’ 97
FA-6 41°33' 18" 70° 34’ 22"
FA-7 41° 32’ 98" 70° 33’ 34"
FA-8 41°34' 71" 70° 30’ 88"

Site No. Latitude (N) | Longitude (W)

HARWICH

HA-1 41° 39’ 65” 70° 06’ 78"
HA-2 41°40' 16" 70° 06’ 53"
HA-3 41° 40' 24" 70° 06’ 46"
HA-4 41° 40’ 66" 70° 05’ 90"
HA-5 41°40' 12" 70° 05’ 16"
HA-6 41° 40’ 07" 70° 02’ 59"
HA-7 41° 40’ 07" 70° 02’ 68"
HA-8/ 41° 40’ 33" 70°02' 23"
CH-1
HA-9/ 41°42' 72" 69° 59’ 66"
CH-7

Site No. Latitude (N) Longitude (W)

MASHPEE

MA-1 41° 34’ 68" 70° 30' 02"
MA-2 41° 34’ 54" 70° 30' 02"
MA-3 41° 34’ 49" 70°29' 47"
MA-4 41°33' 15" 70° 30’ 39"
MA-5 41°33' 15" 70° 30" 30"
MA-6/ 41° 37' 00" 70° 27’ 02"
BA-9
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Site No. Latitude(N) | Longitude (W)
TRURO
TR-4 41°59' 61" 70° 02’ 93"
seaward
TR-4 41°59' 61" 70° 02’ 85"
upstream
TR-5 41°59' 92" 70° 03’ 96”
TR-6 inaccessible inaccessible
seaward
TR-6 42° 02’ 04" 70° 07’ 027
upstream
TR-7 42°03' 17" 70° 07’ 10"
Site No. Latitude (N) Longitude (W)
WELLFLEET
WE-1 41° 53’ 43" 69° 59’ 28"
WE-2 41°54' 64" 69° 59’ 20"
WE-3 41°54' 88" 69° 59’ 25"
WE-4 41°55' 01" 70° 01’ 22"
WE-5 41°55' 84" 70°01’' 78"
WE-6 41°55' 87" 70° 03’ 87"
Site No. Latitude (N) Longitude (W)
YARMOUTH
YA-1/ 41° 42’ 45 70° 15’ 73"
BA-8
YA-2 41°42' 28" 70° 15’ 50"
YA-3 41°42' 44" 70° 14’ 98"
YA-4 41°42' 97" 70014 23"
YA-5 41° 38’ 85" 70° 16’ 40"
YA-6 41° 38’ 54" 70° 16’ 21"
YA-7 41° 38’ 40" 70° 14’ 95"
YA-8 41°38' 47" 70°14 32"
YA-9 41° 38' 95" 70°13' 41
YA-10 41°38' 72" 70011’ 84"
seaward
YA-10 41°38' 75" 70012’ 04"
upstream
DE-13/ 41° 41’ 60" 70010 17"
YA-11

Site No. Latitude (N) | Longitude (W)
ORLEANS
BR-7/ 41° 46’ 86" 70° 00’ 68”
OR-1
OR-2 41° 46’ 89" 70°00' 57"
OR-3 41° 47’ 44" 70°00' 61"
OR-4/ 41° 48’ 10" 69° 59’ 20”
EA-3
OR-5 41° 45’ 38" 69° 58’ 18”
OR-6 41° 45’ 42" 69° 58’ 18”
OR-7 41° 44’ 32" 69° 58’ 30”
Site No. Latitude (N) | Longitude (W)
PROVINCETOWN
PR-1 42° 02' 41" 700 12’ 21"
Site No. Latitude (N) Longitude (W)
SANDWICH
SA-1 41° 45’ 75" 70° 29’ 72"
SA-2 41° 45’ 66" 70°29' 73"
SA-3 41°45 74" 70° 29’ 39”
SA-4 41° 45’ 48" 70° 29’ 36”
SA-5 41° 45 47" 70° 29’ 43"
SA-6 41°45 19" 70°28' 91"
SA-7 41° 45’ 09" 70° 28’ 60"
SA-8 41° 45’ 33" 70° 27" 35"
SA-9 41° 44’ 95" 70° 26’ 41"
SA-10 41°44' 19" 70° 25’ 53"
SA-11 41° 44 15" 70° 25’ 69”
SA-12 41° 43’ 82" 70° 24’ 37"
SA-13/ 41° 43’ 58" 70° 23’ 80"
BA-1
Site No. Latitude (N) L ongitude (W)
TRURO
TR-1 41° 59’ 06" 70° 04’ 03"
TR-2 41° 59’ 39” 70° 04’ 03"
TR-3 41°59' 62" 70° 03’ 02"
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Appendix D

GROWetlands Restoration Project Nomination Form

Wetlands Restoration & Banking Program
GROWetlands

Wetlands Restoration Project Nomination Form

Thank you for your interest in restoring Massachusetts wetlands. |f you wish to sponsor a wetland
restoration project and would like to propose that it be considered part of the statewide wetlands
restoration initiative called GROWetlands (Groups Restoring Our Wetlands) under the Massachu-
setts Wetlands Restoration & Banking Program, please fill out this form and return to the address
below.

Project Name:

Project Location: City/Town Watershed

Please attach a USGS quad sheet or other map on which the site location has been marked.
If available, please attach current and historic photos and aerial photos of the project site.

Project Sponsor:

Designated Representative:

Telephone: FAX EMail

Address:

Project Co-Sponsors.

Landowner:

Has landowner expressed support for wetland restoration at the site? Yes  No
Explain:

Isall or part of the wetland totally destroyed or doesit exist in a degraded condition? Explain:

Briefly describe the current condition of the wetland to be restored.
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Wetlands Restoration Project Nomination Form (page 2)

Isthe wetland part of an agricultural facility or was it farmland in the past?
____Isinagricultural usenow. __ Was never farmed.___ Wasformerly agricultural land.
Explain:

What caused the impact to the wetland?

Isthe wetland area under an outstanding enforcement order? Yes__ No

If yes, explain:

What is the approximate size of the area proposed to be restored?

What is the approximate size of adjacent wetland areas, if any?

Please attach a sketch of the area showing the wetland to be restored, adjacent wetlands and
waterbodies, roads and buildings in the immediate vicinity, and other pertinent information to
describe the site. If possible, indicate different wetland types that are present (Phragmites
swamp, wet meadow, forested wetland, etc.).

If known, what was the wetland type(s) prior to impact?

If known, what restoration activity would be required to restore the wetland?

If known, what is the approximate cost of the restoration?

Has any funding been identified for this project? Yes_ No___

If yes, describe:

Would you like WRBP to arrange a site visit and project evaluation? Yes__ No___

Signed: Date:

Please send this form with attachments to:

Steve Block
Wetlands Restoration & Banking Program
One Winter Street — 5" Floor
Boston, MA 02108
Phone: (617) 292-5743 « FAX: (617) 292-5850
Email: steve.block@state.ma.us

A representative of WRBP will contact you as soon as possible. Please call us if you have
any questions.
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Appendix E

List of Officials and Others Consulted

Several local and regional officials were consulted during the creation of thisAtlas and
asked to provide general information about their local salt marsh resources and about
specific sites that were identified as a potential salt marsh restriction sites, and to suggest
additional sitesfor project staff to investigate. They were also given a draft of their local
area and asked to edit and comment on that draft. All of the edits and suggestions provided
to project staff were incorporated into thisAtlas. The following individuals were consulted:

m BARNSTABLE
Darcy Karle, Conservation Agent

Dale Saad, Coastal Health Resource Coordinator
Stephen Seymour, Supervisory Project Engineer

m BOURNE
Matt Boulanger, Conservation Agent

m BREWSTER
All members of the Conservation Commission

m CAPE COD NATIONAL SEASHORE

John Portnoy, Ecologist, National Park Service

m CHATHAM

Kristin Andres, Conservation Agent
Dr. Robert Duncanson, Director,
Water Quality Laboratory

m DENNIS

Alan Marcy, Shellfish Constable
George MacDonald, Director of
Natural Resources

m EASTHAM
Henry Lind, Director of Natural Resources

m FALMOUTH

Peggy Emslie, Conservation Agent

Paul Montigue, Shellfish Warden

Mark Patton, Director of Natural Resources

m HARWICH

John Chatham, Conservation Agent
Tom Leach, Harbormaster

Heinz Proft, Natural Resources Officer
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m MASHPEE

Perry Ellis, Harbormaster

Jim Hanks, Chairman, Waterways Committee
Raobert Sherman, Conservation Agent

Rick York, Shellfish Officer

m ORLEANS

Dawson Farber, Harbormaster

Jenny Wood, Conservation Agent

Vince Ollivier, Orleans Conservation Trust

m PROVINCETOWN

John Bennett, Chair, Conservation Commission
Roger Dias, Building Inspector/Conservation Agent
Anthony Jacket, Shellfish Warden

m SANDWICH
Mark Gakowski, Conservation Officer

m TRURO

Robert Bednarek, Secretary, Conservation Commission
Howard Irwin, Chair Conservation Commission
Anthony Jacket, Shellfish Warden

Paul Morris, Director, Dept. of Public Works

m WELLFLEET

Paul Lindberg, Assistant Harbormaster

James M cGrath, Assistant Shellfish Constable
Bill Walton, Shellfish Constable

= YARMOUTH

Bradford Hall, Conservation Administrator
Karl Von hone, Director of Natural Resources
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Appendix F

Distribution List for the FINAL DRAFT ATLAS (dated 11/20/01)

The following individuals were given an opportunity to comment on aFinal Draft Atlas.
Their comments were incorporated into this Final Atlas as appropriate:

m BruceCarlide

M assachusetts Coastal Zone Management
251 Causeway Street

Suite 500

Boston, MA 02114-2136

m Hunt Durey
Watershed Wetlands Planner

M assachusetts Wetlands Restoration Program

1 Winter Street, 5" Floor
Boston, MA 02108

m Christy Foote-Smith
Director

M assachusetts Wetlands Restoration Program

1 Winter Street, 5" Floor
Boston, MA 02108

® Truman Henson

Cape & Islands Regional Coordinator

M assachusetts Coastal Zone Management
Barnstable Superior Court Building
Barnstable, MA 02630

m Eric Hutchins

National Marine Fisheries Service
One Blackburn Drive

Gloucester, MA 01930

m Patti Kellogg

Cape Cod Weatershed L eader
Waquiot Bay NERR

P.O. Box 3092

Wagquiot, MA 02536-3092
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m Don Liptack

District Conservationist

USDA/ Natural Resources Conservation Services
PO. Box 709

Barnstable, MA 02630

m KatieLund

Massachusetts Coastal Zone Management
193 Oyster Pond Rd., MS #2

Woods Hole, MA 02543

m John Portnoy

Cape Cod National Seashore
99 Marconi Site Road
Wellfleet, MA 02667

m Ed Reiner

Senior Wetland Scientist

US Environmental Protection Agency, Region 1
One Congress Street

Boston, MA 02114-2023

m Jan Smith

Director, Mass Bays NEP
c/oMCzZM

251 Causeway Street, Suite 500
Boston, MA 02114-2136

m Elizabeth Sorenson

Coastal Coordinator, ACEC Program
Department of Environmental Management
251 Causeway St., Suite 700

Boston, MA 02114-2104
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