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1.0 EXECUTIVE SUMMARY

The following report provides a documentation of existing conditions and Town of
Dennis management practices at the four (4) waterways and eight (8) primary public
beach sites within the town’s jurisdiction. The report lays the framework for a master
plan for dredging activities in the waterways, as well as associated beach nourishment to
restore the public coastal resources. Available information from town records and permit
documents was used to evaluate dredging needs and environmental resources in the 4
waterways. The beach sites were evaluated using a combination of information from
town records, permit documents, State and Federal agencies, and survey data collected
specifically for this study.

A summary of key findings presented in the report is as follows:

e Maintenance dredging is necessary on an annual basis at Sesuit Harbor and Bass
River, and at Swan Pond River every five to seven years. Dredging is performed
at these locations to provide safe navigation and to maintain adequate tidal
flushing and water quality.

e Average annual shoaling rates for the waterways include:
o Sesuit Harbor — 13,000 cubic yards per year
o Bass River — 8,780 cubic yards per year
o Swan Pond River — 2,500 to 4,500 cubic yards per year

e Sediments dredged from the entrances of Sesuit Harbor, Bass River, and Swan
Pond River are generally compatible with sand on the public beaches, and can be
used to restore and enhance the beach sites.

e Town of Dennis beaches provide significant recreational resources to the public.
They also provide storm damage protection and flood control for public
infrastructure and nearby private properties.

e Most of the Nantucket Sound beaches show slightly eroding to nearly stable
conditions, with long-term rates of erosion generally less than -1.0 ft/yr.
Exceptions to this are South Village Beach and the western end of West Dennis
Beach which are slightly accretionary.

e The highest rates of erosion between -3.6 and -9.6 ft/yr occur at Chapin Memorial
Beach. This erosion threatens to undermine the entrance road and associated
shore protection structure along Dr. Bottero Rd.

e Cold Storage Beach shows a trend of accretion on the order of 1.9 to 2.5 ft/yr.
This accretion is in part due to the annual beach nourishment that is performed in
conjunction with dredging at Sesuit Harbor.

Final Waterways Assets and Resources 1 November 2010
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A summary of key recommendations for planning and operations are presented in order
of priority is as follows:

Planning Recommendations

e Request extensions of existing Conservation Commission and DEP Water Quality
permits for dredging in Sesuit Harbor to avoid a lapse in permitted activities. File
a permit application with the local Conservation Commission for maintenance
dredging at the entrance to Bass River to permit work at the local level.

e Prepare permit applications and file for Town of Dennis Comprehensive 10-year
permits for all maintenance dredging work in the 3 waterways and for beach
nourishment and dune restoration at the public beaches. Incorporate into the
permit applications, the flexibility to hydraulically nourish the beaches following
the information in Table 5-2, and to nourish using material trucked to any of the
beaches.

e Develop plans and permits (as part of the Comprehensive 10-yr permit) for
emergency beach nourishment in the vicinity of Dr. Bottero Rd. where erosion
currently threatens the stone revetment and associated roadway.

e Develop plans and permits (as part of the Comprehensive 10-yr permit) for a
dredged material dewatering basin and stockpile site in the dunes at Cold Storage
Beach landward of the parking lots. The site would be used to maintain
sediments dredged from Sesuit Harbor as a source of clean, beach-compatible
sand for trucking to Chapin Memorial Beach, or for post-storm nourishment of
the south shore beaches.

e Continue to investigate the feasibility of dredging Sesuit Inner Harbor. Collect
sediment cores to quantify the physical characteristics and chemistry of the
dredge material. If fine-grained silts and clays are present, investigate potential
locations and costs for sediment dewatering and final placement. Meet with local,
state, and federal regulatory personnel to discuss viable alternatives.

e Investigate the feasibility of securing permits to dredge Chase Garden Creek by
quantifying benefits to tidal flushing, water quality, and nearby beach resources.
Meet with local, state, and federal regulatory personnel to discuss viable
alternatives.

e Initiate discussions with the US Army Corps of Engineers and the Town of
Yarmouth regarding existing practices associated with dredged materials
placement at Sesuit Harbor and Bass River. Explore options for maximum
placement of sand dredged from these waterways on Town of Dennis beaches.

e Develop estimate of construction costs for repair of Sesuit Harbor jetty.

Final Waterways Assets and Resources 2 November 2010
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Operations Recommendations

e Install sand fencing along the toe of coastal dune resources to help promote sand
accumulation and to prevent uncontrolled foot traffic. Plant bare and sparsely
vegetated dune areas with beach grass to help trap windblown sand. Continue
these activities on an as needed basis.

e Utilize sand dredged during maintenance of the waterways for beach nourishment
and dune restoration according to the recommendations provided in Table 5-3.

e Raise the elevation of dune access paths at South Village Beach as part of dune
restoration, and install elevated or at grade boardwalks for improved access.
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2.0 INTRODUCTION

The Town of Dennis is located in central Cape Cod, and is bound to the north by Cape
Cod Bay and to the south by Nantucket Sound. Its unique location on both of these water
bodies creates over 63 miles of open coast and estuarine shoreline (Figure 2-1). The
coastal waterways and beach systems that comprise the shorelines of Dennis serve as
important resources to the town and its residents. The critical values of these resources
must be maintained through careful management so that they continue to support their
varied uses.

Cape Cod Bay ey

FsEREL

.......

|
1)) )

o L A . MM
O

Figure 2-1. Extent of Dennis coastline bordering Cape Cod Bay to the North and
Nantucket Sound to the South.

As with any coastal area, the waterways and beach resources in the Town of Dennis are
dynamic settings that are constantly changing in response to coastal processes such as
waves, winds, storms, currents, and sea level rise. The interaction of these processes with
the geologic framework of the coastline acts to shape the present day shoreline of Dennis.
These dynamic waterways and beaches serve a number of important natural functions.
For example, the waterways allow tidal flushing of inland bays, channels, and marsh
areas, thereby enhancing water quality and habitat values for the marine ecosystem.
Coastal beaches, dunes, and banks provide storm damage protection and flood control for
inland areas by dissipating incoming wave energy and supplying sediment to adjacent
resources. Beaches and dunes also provide important wildlife habitat for certain species
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of shorebirds. In addition to these natural functions, the Town of Dennis waterways and
beach resources also provide tremendous recreational and economic benefits for
commercial and recreational boaters, beachgoers, fishermen, and local merchants. The
Town of Dennis has committed to managing their waterways and beach resources so that
they can continue to serve these important functions.

This report documents the Town of Dennis waterways and beach assets and lays the
framework for a master plan for dredging activities within the waterways, as well
associated beach nourishment to restore the public coastal resources. Available
information has been used to document dredging needs within the major Dennis
waterways, and to define the existing coastal conditions and natural resources. Existing
conditions and dominant coastal processes acting to shape the public beaches have also
been evaluated. Findings from the waterways and beach asset surveys have been
combined to develop recommendations for restoring and/or enhancing the beach areas
utilizing material obtained from maintenance of the nearby waterways.  The
recommendations form the basis of a master plan for dredging and beach nourishment
that will guide town officials as to the efficient maintenance and operations of these
important public resources.
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3.0 MAINTENANCE OF WATERWAYS RESOURCES

The Town of Dennis has three primary waterways that are maintained through dredging.
Sesuit Harbor, which is also a Federally-authorized navigation channel, is located on the
north shore of Dennis along the Cape Cod Bay shoreline (Figure 3-1). The Bass River
and Swan Pond River are both located on the Nantucket Sound shoreline, with portions
of the Bass River being shared by the towns of Dennis and Yarmouth. Chase Garden
Creek, or Bass Hole, located in the northwest part of Dennis, is a fourth waterway where
the town would like to begin a program of maintenance dredging.

Sesuit

ﬁ-"i CAPE COD BAY Harbor

>

.'-. 4 L '--,,5 ‘[} !f‘-- :I

YARMOUTH
Lea

’ -__.__. _'-._I.?-I._““TI_-"‘-*__-._,.:'I.:H"""L =
5 —--"‘j'" Swan Pond
River

NANTUCKET SOUND

Figure 3-1.  Distribution of Town of Dennis waterways resources.
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To provide a basis for developing recommendations for the long-term management of
Town of Dennis waterways resources, an inventory of historical and existing conditions
was performed. Historical aerial photographs, permitting records, and existing reports
were reviewed for information on past dredging activity, sediment characteristics, and
geomorphologic changes to the waterways. Environmental resources were also
documented using available information on shellfish, finfish, submerged aquatic
vegetation, and estimated habitat for state-listed rare species. This combination of
information is critical for the development of effective recommendations to guide future
management of Dennis’ waterways resources.

3.1 SESUIT HARBOR

Sesuit Harbor is one of the few harbors of refuge located along the north facing shoreline
of Cape Cod. The Town of Dennis maintains 2 boat ramps, a mooring field, and a large
dock facility in the inner harbor. The harbor also supports a full-service marina
(Northside Marina), several charter boat operations, the Dennis Yacht Club, and several
commercial restaurants. A few private residences have direct frontage on the upper
reaches of Sesuit Harbor, where extensive salt marsh resources occur on the flanks of
Sesuit Creek. Because of its importance as a harbor of refuge for southern Cape Cod
Bay, Sesuit Harbor was authorized as a federal navigation project by the US Army Corps
of Engineers in the early 1980s. The Corps periodically performs maintenance dredging
in the entrance channel in order to provide safe passage for boaters. In recent years the
Town of Dennis has also taken on some of the maintenance dredging responsibilities.

The entrance to Sesuit Harbor is protected by two stone jetties built sometime between
1945 and 1950 (Figure 3-2). The eastern jetty was built first, and subsequently extended
seaward for a current length of 1,750 ft. The western jetty was constructed in two
segments; the outer portion is approximately 620 ft long and runs parallel with the eastern
jetty, while the inner portion is 430 ft long and is oriented NE to SW. The design of the
western jetty has created a broad open area inside the harbor near where the adjacent
shorelines meet the jetties. As shown in Figure 3-2 this part of the harbor has
accumulated sediment to form a broad shoal, while the adjacent shoreline inside the
harbor has eroded. Over the years sediment has also accumulated inside the harbor along
the eastern shoreline between the Dennis Yacht Club and the Northside Marina. A stone
revetment built to protect this section of shoreline is shown exposed in the 1971
photograph. Over the 38 year period between 1971 and 2009 the shoreline gradually
accreted to a point where dredging is required to maintain adequate widths in the main
channel. Shoaling has also taken place along the inside of the eastern jetty, primarily in
the area where the shoreline meets the jetty.

To maintain safe passage into Sesuit Harbor a program of maintenance dredging has been
ongoing since the mid 1940s when the eastern jetty was constructed (Table 3-1).
Massachusetts Division of Waterways initially dredged a narrow 30 ft wide channel and
placed the dredged sand in the dunes east of the jetty (Figure 3-3). Several years later
approximately 5,000 cubic yards of material were removed to form a turning basin near
the existing boat ramp on the east side of the harbor. In 1958, a 100 ft wide channel was
dredged to a depth of -8 ft MLW. In addition, the shoal area near the base of the western
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Figure 3-2.  Historical aerial photographs of Sesuit Harbor from 1971 to 2009
showing shoaling patterns.
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Table 3-1. History of maintenance dredging at Sesuit Harbor.
Date Activity V(zil;l)ne Placement Area Sponsor
1945 Channel 30’ wide to 0 MLW; Cold Storage near base MA Div.
1946 construct eastern jetty N/A of eastern jetty Waterways

Turning basin near Cold Storage Cold Storage near base MA Div.
1948 Rd. boat ramp to — 6 MLW 5,000 of eastern jetty Waterways

Channel 100” wide to -8° MLW;

shoal area at base of west jetty to - Cold Storage; marsh &

8” MLW; inner harbor to various upland areas east of MA Div.
1958 widths at -6° MLW N/A inner harbor Waterways

MA Div.

1976 Channel 60 wide to -5.0° MLW N/A Dunes at Cold Storage | Waterways
1982 | Fed. chan. 100-80° wide; -6° MLW | 28,000 Offshore Cold Storage USACE
1988 | Fed. chan. 100-80° wide; -6° MLW | 26,492 Offshore Cold Storage USACE
1992 | Fed. chan. 100-80° wide; -6’ MLW | 37,360 | Offshore Cold Storage USACE
1994 | Fed. chan. 100-80° wide; -6° MLW | 41,050 | Offshore Cold Storage USAE
1995 | Fed. chan. 100-80° wide; -6° MLW 2,940 Offshore Cold Storage USACE
1996 | Fed. chan. 100-80° wide; -6° MLW | 20,000 Offshore Cold Storage USACE
1997 | Fed. chan. 100-80° wide; -6° MLW 6,000 East of channel USACE
1998 | Fed. chan. 100-80° wide; -6’ MLW | 20,700 Cold Storage USACE
1998 | Fed. chan. 100-80° wide; -6° MLW 3,500 CCB disposal site Town
1999 | Fed. chan. 100-80” wide; -6° MLW | 18,820 Offshore Cold Storage USACE
2000 | Fed. chan. 100-80° wide; -6° MLW 7,090 Cold Storage USACE
2001 | Fed. chan. 100-80” wide; -6’ MLW | 24,400 Offshore Cold Storage USACE
2002 | Fed. chan. 100-80° wide; -6° MLW 8,890 Offshore Cold Storage USACE
2003 | Fed. chan. 100-80° wide; -6° MLW 13,495 Offshore Cold Storage USACE
2005 | Fed. chan. 100-80” wide; -6’ MLW | 12,060 | Offshore Cold Storage USACE
2006 | Fed. chan. 100-80° wide; -6° MLW' 4,651 Cold Storage Town
2007 | Fed. chan. 100-80° wide; -6° MLW' 8,883 Cold Storage Town
2008 | Fed. chan. 100-80° wide; -6° MLW 9,550 Offshore Cold Storage USACE
2008 | Fed. chan. 100-80° wide; -6° MLW' 5,426 Cold Storage Town
2009 | Fed. chan. 100-80° wide; -6° MLW | 23,170 Offshore Cold Storage USACE
2009 | Fed. chan. 100-80° wide; -6 MLW' 6,188 Cold Storage Town

" Dredging primarily near central portion of channel adjacent to Cold Storage Beach

jetty was dredged, as was the tidal marsh area where the current Town of Dennis marina
facilities are located (Figure 3-3). Available data suggests that the 1958 dredging
activities in the inner harbor area exceeded the permitted dredge footprint. Sediments
from this large scale dredging effort were placed on Cold Storage Beach and on the
marsh east of the inner harbor. The harbor channel was dredged again in 1976 by the
Massachusetts Division of Waterways, and then starting in 1982 the existing federal
navigation channel, which ranges from 100 to 80 ft wide, was dredged to a depth of -6 ft
MLW. Over the next 23 years up until 2005, the US Army Corps of Engineers
maintained the authorized channel a total of 13 times (Table 3-1). Dredged volumes
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Figure 3-3.  Sesuit Harbor dredging and placement activities.
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ranged from 2,940 to 41,050 cubic yards. Since 2005 the Town of Dennis has contracted
with the Barnstable County Dredge to maintain the entrance channel on an annual basis.
The County Dredge has removed approximately 4,650 to 8,900 cubic yards of sand
annually, mostly from the central portion of the Federal channel near Cold Storage
Beach. During this same period the Corps also dredged the channel twice, removing
significant quantities of material each time. Since 1992 when harbor dredging began on
an annual basis, the average yearly shoaling rate has been on the order of 13,000 cubic
yards per year. Dredge material placement has been either to the east at Cold Storage
Beach, or in a nearshore placement site approximately 0.75 miles offshore. Sediment
samples collected from the Sesuit Harbor dredge footprint show medium to coarse-
grained sands with a mean grain size from 0.35 to 0.71 mm (Appendix A). Sediments
outside the dredge footprint are fine-grained sands, while silty material occurs in the
inner harbor around the town docks and mooring area.

The Town of Dennis has raised concerns over shoaling and reduced navigability in the
inner harbor area of Sesuit Harbor, especially in the vicinity of the public marina
facilities. A recent study by Louis Berger Group, Inc. (Dec, 2009) evaluated sediment
accumulation in this area by comparison of two bathymetric surveys. The first was
performed in 2004 before replacement of the Bridge Street culvert, and the second survey
was performed in 2009 after replacement of the culvert. The most recent survey data
showed water depths very close to the permitted dredge depth of -6 ft MLW from 1958.
The data also indicated that the restoration project at the Bridge Street crossing of Sesuit
Creek did not substantially increase sedimentation patterns within the inner harbor.
Nonetheless, current water depths are negatively impacting the existing mooring field and
the Town is interested in evaluating the feasibility of dredging this area. Since the area of
concern falls within the dredge excess footprint created in 1958 (Figure 3-3), it is likely
that the work would be considered improvement dredging by the regulatory agencies,
especially if the dredge depth is proposed deeper than -6 ft MLW. Estimates by Louis
Berger Group, Inc. show removal of 9,850 cy would be required to achieve a depth of -6
ft MLW. A total of 16,760 cy would need to be dredged to accommodate a one foot
overdepth in this area.

Environmental resources in the Sesuit Harbor area are shown in Figure 3-4. The
Massachusetts Division of Marine Fisheries (DMF) shows potential habitat for blue
mussels and American oysters along both of the jetties. Areas of the inner harbor show
suitable habitat for quahog, soft-shelled clam, blue mussel, and American oyster. Soft-
shelled clam habitat is also shown in the nearshore zone at Cold Storage Beach where
dredged materials have been used for beach nourishment. Eelgrass resources are not
found within close proximity to Sesuit Harbor and the area is not mapped as a priority or
estimated habitat for state-listed rare species by the Natural Heritage and Endangered
Species Program.
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Figure 3-4.  Sesuit Harbor shellfish resources.

A summary of recent environmental permits issued to the Town of Dennis for
maintenance dredging in Sesuit Harbor is shown in Table 3-2. The DEP water quality
certification, issued directly to the USACE rather than the Town of Dennis, is set to
expire in December 2010. Time of year restrictions for dredging have been required in
the recent permits to protect winter flounder. The beach nourishment components of the
project have not been subject to time of year restrictions for nesting shorebirds or
horseshoe crabs.
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Table 3-2. Town of Dennis permits for Sesuit Harbor dredging.

Agenc Permit Permit | Expiration Activities Time of Year
gency No. Date Permitted Restrictions
Dennis Order of SE16- Dre(liag N fr(l),?l?(i)ncy;
Conservation er o 1076; 4/1/2011 pracemne NA
L Conditions . nearshore or as
Commission Extension .
beach nourishment
MA DEP Water Trans. No. Dredge 30,000 cy;
Wetlands & Quality 227431 12/31/2010 placement in NA
Waterways Cert. (USACE) nearshore
MA DEP Dredge 30,000 cy;
Waterwgys Chapter. 91 #10309 6/13/2015 placement in NA
Regulation Permit nearshore or as
Program beach nourishment
Dredge 5,000 cy;
[éi AZIE%/ General NAE- 12112015 placement as No dredging Feb.
P Permit 2006-1005 beach nourishment 1 to May 31
Engineers S
above high tide

3.2 SWAN POND RIVER

Swan Pond River is a narrow tidal river that stretches north from Nantucket Sound for
over 2 miles to Swan Pond. The river exhibits the typical characteristics of a shallow
tidal river system, with a meandering channel and fringing marsh areas on the flanks of
the river. Swan Pond River supports a diverse ecosystem that is reflective of a saline
estuary at its terminus in Nantucket Sound, and a brackish water pond/wetland system at
its headwaters in Swan Pond. Because of the shallow water depths, the river is only
utilized for small boat navigation. However, development around the estuary system is
relatively dense, especially along the lower reaches of the river, and tidal flushing must
be maintained to ensure adequate water quality.

Historically, the entrance to Swan Pond River has been an area of active sediment
transport (Figure 3-5). The location of the inlet was stabilized as early as 1850, when the
western jetty was installed. Modifications to the jetty over the years have included
lengthening in both directions, most recently in the early 1990s, when the jetty was
extended in a northerly direction to prevent erosion of the western shoreline.
Examination of historical aerial photos between and 1961 and 2009 show a net longshore
transport direction from west to east in response to the prevailing wave direction out of
the west (Figure 3-5). Sand moving in the littoral transport system bypasses the inlet
through a mechanism called bar bypassing, where sediment is transported along the
offshore shoals, or ebb-tidal delta. Sand also migrates into the channel from the shoreline
along the eastern side of the inlet. This sand accumulates at the throat, or narrowest
section of the channel, and also in the area of the flood-tidal delta immediately upstream
of the throat. The combination of sand accumulating on the ebb- and flood-tidal shoals,
and in the inlet throat, acts to restrict tidal flow into and out of the Swan Pond River.
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Figure 3-5.  Historical aerial photographs of Swan Pond River from 1961 to 2009
showing sediment transport patterns around the entrance to the river.

To maintain adequate tidal circulation within the Swan Pond River, the Town of Dennis
has undertaken a program of maintenance dredging (Table 3-3). The earliest record of
dredging was in 1980, when approximately 17,000 cubic yards of sand were removed
from the entrance channel. Since this period the entrance to the river has been dredged 6
times, with dredge intervals ranging from 1 to 10 years (Figure 3-6). The average
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volume of material removed per event over this 30-year interval was 15,000 cubic yards.
Annual shoaling rates using the most recent dredging records since 1997, after extension
of the western jetty, range between 2,500 and 4,500 cubic yards per year. The dredged
sediment has been placed in three primary locations; the beach area approximately 1,000
feet to the east as beach nourishment, the upland area behind the jetty extension as fill,
and West Dennis Beach approximately 0.75 miles to the west as beach nourishment
(Figure 3-6).

Table 3-3.  History of maintenance dredging at Swan Pond River.

Dredged

Date Activity Volume (cy) Placement Area Sponsor

1980 Dredging entrance channel 17,000 unknown Town

1984 Dredging of ebb tidal delta 15,000 unknown Town

1988 Dredging entrance channel 3,000 unknown Town
Beach nourishment -

1997 | Channel 60 wide to -4> MLW 23,300 West Dennis Beach Town
Beach nourishment -

1998 | Channel 60” wide to -4> MLW 14,399 West Dennis Beach Town
Beach nourishment -

2000 | Channel 60’ wide to -4> MLW 9,263 West Dennis Beach Town
Beach nourishment -

2010 | Channel 60’ wide to -4> MLW 20,900 West Dennis Beach Town

Sediment samples collected from the Swan Pond River dredge footprint in 1993 and 2009
show that the material is well-sorted coarse to medium-grained sand (Appendix A).

Environmental resources in the Swan Pond River area are shown in Figures 3-7 through
3-9. Areas offshore of the site are shown by the Massachusetts Division of Marine
Fisheries (DMF) to be potential habitat for bay scallops and surf clams, and the area
along the entire shoreline is potential habitat for blue mussels. Quahog and soft-shelled
clam habitat is mapped in the river starting at the inlet throat and extending upstream
(Figure 3-7). Massachusetts DEP shows eelgrass resources immediately offshore of the
permitted dredge footprint (Figure 3-8), and the Natural Heritage and Endangered
Species Program shows the adjacent beaches and river as priority and estimated habitat
for state-listed rare species (Figure 3-9).
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Figure 3-6. Swan Pond River dredging and placement activities.
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Figure 3-7. Swan Pond River shellfish resources.
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Figure 3-9. Swan Pond River NHESP estimated and priority habitat sites.
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A summary of current environmental permits issued to the Town of Dennis for
maintenance dredging at the entrance to Swan Pond River is shown in Table 3-4. Since
dredging was conducted during the winter of 2009/2010, and permits were updated prior
to the dredging, all permits are currently still valid. Time of year restrictions prevent
dredging between January 15 and June 15 to protect winter flounder. Additional time of
year restrictions prevent beach nourishment activities between April 1 and August 31 to
protect nesting shorebirds.

Table 3-4. Town of Dennis permits for Swan Pond River dredging.
Agenc Permit Permit | Expiration Activities Time of Year
gency No. Date Permitted Restrictions
SE16- Dredge No dredging Jan.
Dennis 1865 | 4/21/2012 20,000 cy 1510 Jun. 15
Conservation Orderof | " | e e
Commission Conditions SE16- 5/12/2012 . Beach No nourishment
1866 nourishment at W. from Apr. 1 to
Dennis Aug. 31
No dredging Jan.
15 to Jun. 15 in
MA DEP Water Trans. No Dre(liagceei?e’g?gscy’ inner channel
Wetlands & Quality ~1 | 10/20/2014 p . (Sta. 0+00 to
227431 beach nourishment
Waterways Cert. . 60+00); no
at W. Dennis .
nourishment from
Apr. 1 to Aug. 31
No dredging Jan.
MA DEP Dredge 20,000 cy; 1.5 to Jun. 15 in
Waterways Chapter 91 lacement as inner channel
ay pter #12673 | 1/19/2020 p ) (Sta. 0+00 to
Regulation Permit beach nourishment
. 60+00); no
Program at W. Dennis .
nourishment from
Apr. 1 to Aug. 31
Dredge 20,000 cy;
placement as No beach
US Army Prog. NAE- beach nourishment | nourishment in
Corps of General 2009-1265 1/20/2015 at W. Dennis; Plover habitat
Engineers Permit place 10,000 cy at from Apr. 1 to
W. Dennis from Sep. 1
other source

3.3 BASS RIVER

The Bass River waterway is a relatively large estuarine system that is located along the
boundary between the Towns of Dennis and Yarmouth. The river provides navigation for
recreational and commercial vessels, and is also an important natural resource with a
varied ecosystem. The river is connected to Nantucket Sound through a large tidal inlet
that is protected by jetties on the west and east sides. The river extends 6.3 miles from
the Sound to the north into Kelleys Bay, Follins Pond, and Mill Pond. Stage Island is
located just inside the entrance to the river, forming the junction between the main
channel which extends to the north, and an easterly trending channel known as the “Spur

Final Waterways Assets and Resources
Survey Master Plan for Dredging and Beach
Nourishment 2009-093

21

November 2010
Town of Dennis



Woods Hole Group

Channel” that passes by the “Fingers” area of West Dennis. As the Bass River continues
to the north it crosses under bridges at Route 28 and Route 6. Sediment transport along
the Nantucket Sound shoreline is generally from the southwest to the northeast.
Sediment is routinely transported into the Bass River entrance channel, requiring the
Towns of Dennis and Yarmouth to dredge in order to maintain navigable depths.

Historically, changes in the geomorphology of the Bass River system have been
relatively minor. Comparison of aerial photographs from 1978 to 2009 shows few
changes in shoreline orientation within the estuary over the 31 year time period (Figure 3-
10). One exception occurs at the western tip of West Dennis Beach, where a sandy spit
has grown over the jetty, encroaching on the navigation channel. Other notable changes
include a loss of salt marsh resource from Stage Island and areas to the north of West
Dennis Beach (Figure 3-10).

Figure 3-10. Historical aerial photographs of Bass River from 1978 to 2009
showing sediment transport patterns around the entrance.

The earliest available records for dredging in the Bass River system are from the early
1950s (Table 3-5). This work was conducted by the Massachusetts Division of
Waterways and the material was placed on the beach and dune area at West Dennis
Beach. Although periodic dredging was certainly undertaken during the next 48 years,
the dredging records are incomplete and most are not readily available. Starting in 1998,
when the Barnstable County Dredge was utilized to maintain the channel, the dredging
records are more complete (Table 3-5). These data show that the channel has been
dredged annually since 1998, removing between 4,900 and 16,100 cubic yards per event.
Although the permitted dredge channel extends north beyond the Route 28 bridge
crossing, most of the maintenance dredging is required in the entrance channel between
Stage Island and the seaward end of the channel (Figure 3-11). Average shoaling rates
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for the Bass River since 1998 have been approximately 8,780 cubic yards per year. Since
the river is shared by the Towns of Dennis and Yarmouth, the responsibility and funds
required to maintain the channel are split evenly. Dredged materials removed from the
inner portions of the river have been placed on West Dennis Beach; while material
removed from the outer portion of the channel have been used to nourish 5 beaches in
Yarmouth to the west of the Bass River entrance channel (Figure 3-11).

Other problem shoal areas in the Bass River, outside the permitted dredge footprint,
include the town landing at Uncle Freemans Rd. and the entrance to Horsefoot Cove just
north of the Rt. 28 bridge. In the past, when dredging has been required in these areas,
work has been performed under separate permits other than the main navigation channel.
These permits have lapsed, and new filings will be required for any dredging in these
areas. Further north along the river, shoaling also occurs at the following locations:
entrance channel to Grand Cove, main channel south of High Bank Rd. and adjacent to
the Indian Lands Conservation area, and on the north and south sides of the bridges for
Rt. 6 and the railroad crossing (Figures 3-12 to 3-13). Although these areas present
shoaling problems, dredging has not been performed in the past. Surveys, channel
designs, and environmental permits will need to be completed for work in these areas.

Table 3-5.  History of maintenance dredging at the Bass River.

Dredged
Volume
Date Activity (cy) Placement Area Sponsor
Channel seaward of MA Div of

1950s jetties N/A West Dennis Beach Waterways
Channel 100’ wide to -6’ West Dennis Beach;

1998 MLW 14,482 | Various Yarmouth beaches Towns
Channel 100’ wide to -6’ West Dennis Beach;

1999 MLW 14,847 | Various Yarmouth beaches Towns
Channel 100’ wide to -6’ West Dennis Beach;

2000 MLW 12,838 | Various Yarmouth beaches Towns
Channel 100’ wide to -6’ West Dennis Beach;

2001 MLW 16,092 | Various Yarmouth beaches Towns
Channel 100 wide to -6’ West Dennis Beach;

2002 MLW 5,744 Various Yarmouth beaches Towns
Channel 100’ wide to -6’ West Dennis Beach;

2003 MLW 4915 Various Yarmouth beaches Towns
Channel 100’ wide to -6’ West Dennis Beach;

2004 MLW 7,406 Various Yarmouth beaches Towns
Channel 100 wide to -6’ West Dennis Beach;

2006 MLW 2,700 Various Yarmouth beaches Towns
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Figure 3-11. Bass River dredging and placement activities.
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Figure 3-13. Bass River dredging and placement activities.

Environmental resources in the Bass River area are shown in Figures 3-14 through 3-16.
Areas offshore of West Dennis Beach are shown by the Massachusetts DMF to be
potential habitat for bay scallops and surf clams. The inner portions of the river are
habitat for a variety of shellfish resources; however, areas with the permitted dredge
footprint are shown to be habitat for bay scallop, soft-shelled clam, quahog, and razor
clams (Figure 3-14). Massachusetts DEP shows eelgrass resources in the areas offshore
of the Bass River. They also indicate areas of former eelgrass inside the river on the
shoals seaward of Stage Island (Figure 3-15). The Natural Heritage and Endangered
Species Program also shows the entire Bass River and West Dennis Beach area as
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priority and estimated habitat for state-listed rare species (Figure 3-16). The river is also
an anadromous fish run for alewife and White Perch. Sediment samples collected from
the Bass River dredge footprint in 1986 and 1994 show that the material is well-sorted
coarse to medium-grained sand (Appendix A).

Environmental permits for maintenance dredging in the main navigation channel at Bass
River have been issued to the Town of Yarmouth as part of their 10-Yr Comprehensive
Dredging and Beach Nourishment Plan. Although not issued directly to the Town of
Dennis, these permits allow dredging within parts of the main navigation channel that lie
within Dennis town lines. A summary of permits issued to the Town of Yarmouth for
work in the Bass River is provided in Table 3-6. These permits authorize all work
necessary to dredge the main navigation channel, with the exception of areas under the
jurisdiction of the Dennis Conservation Commission, from which a valid permit does not
exist. Time of year restrictions prevent dredging in the upper river between January 15
and June 30, and in the entrance channel from April 1 to June 30. Nourishment at West
Dennis Beach is prohibited from May 1 to July 31.

Table 3-6.  Permits for dredging main navigation channel in Bass River.
. . Expiration Activities Time of Year
Agency — Permit No. Date Permitted Restrictions
Dennis
Conservation Ordf.:r. of N/A N/A N/A N/A
.. Conditions
Commission
Dredge up to
167,000 cy;
Yarmouth Order of nlcj)llilrci:lnrflrelfl? Zt
Conservation " SE&3-1870 3/3/2020 ) See below.
.. Conditions W. Dennis and
Commission .
various
Yarmouth
beaches

N of jetties: no
dredging Jan. 15

to Jun. 30.
MA DEP Water Trans. No S'Z?t\;;r'dngf
Wetlands & Quality or | 6/22/2015 See above. Jetties:
. . 225786 dredging Apr. 1
Waterways | Certification
to Jun. 30. No

nourishment at
W. Dennis May

1 to Jul. 31
MA DEP
Waterways Chapter 91 .
Regulation Permit Pending See above.
Program
USACE Generg I Pending See above.
Permit
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Figure 3-14. Bass River shellfish resources.
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Figure 3-15. Bass River eelgrass resources.
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Figure 3-16. Bass River NHESP estimated and priority habitat sites.

Final Waterways Assets and Resources 29 November 2010
Survey Master Plan for Dredging and Beach Town of Dennis
Nourishment 2009-093



Woods Hole Group

3.4 CHASE GARDEN CREEK

Chase Garden Creek is a shallow estuary system in North Dennis that defines the
boundary between the towns of Dennis and Yarmouth. The entrance, known as Bass
Hole is bound to the north by Chapin Memorial Beach, and to the south by the salt marsh
system that forms the eastern flanks of Barnstable Harbor (Figure 3-17). The Town of
Yarmouth maintains a small public boat ramp with 15 slips just inside the entrance to
Chase Garden Creek. They also maintain Gray’s Beach for use by Yarmouth residents.
Aquaculture Research Corp. (ARC), which is the state’s only commercial shellfish
hatchery producing clam spat for virtually all Massachusetts producers, is located on the
Dennis side of the creek.

Figure 3-17. Historical aerial photographs of Chase Garden Creek from 1978 to
2009 showing sediment transport patterns around the entrance to the
creek.

Navigation into and out of Chase Garden Creek is restricted by the extensive tidal flats
located seaward of the creek’s entrance. Vessel access is restricted to two hours before
and two hours after high tide, as the sand flats are completely exposed at low tide. The
entrance to Chase Garden Creek has not been dredged previously; however, the Town of
Dennis is interested in investigating the feasibility of obtaining dredge permits for the
shoals at the entrance to the creek. Potential dredge volumes for a 2,300 ft long channel
dredged to -5 MLW have been computed from a Barnstable County Dredge survey
performed in August 2009. These data show a significant volume of sand on the order of
300,000 cubic yards.

A dredge project in this area could help to improve tidal flushing, and enhance water
quality and habitat within the estuary. It would also provide a source of clean beach
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compatible sediment for nearby Chapin Memorial Beach, which is eroding rapidly.
Further data collection and analyses on water quality parameters, tidal flushing, and
sediment transport will be needed to investigate the benefits and feasibility of
establishing a dredged channel in this location. In addition, an analysis of engineering
feasibility will be required to evaluate potential channel designs across the tidal flats
(width, depth, length, and orientation) that can be maintained with reasonable design life
times.

Environmental resources at Chase Garden Creek include shellfish and habitat for rare
state-listed species of shorebird (Figures 3-18 and 3-19). The shellfish resource data
from MA DMF indicate suitable habitat for surf clam, quahog, and blue mussel. Most of
the channel, surrounding marsh areas, and barrier beach at Chapin Memorial Beach are
also mapped as priority and estimated habitat for rate state-listed wildlife.
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Figure 3-18. Chase Garden Creek shellfish resources.
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4.0 PUBLIC BEACH RESOURCES

Salt water public beaches operated by the Town of Dennis are split between the Cape
Cod Bay and Nantucket Sound shorelines. Of the nineteen (19) publically-owned beach
resources, eight (8) were selected by the Town for detailed analysis in this study (Figure
4-1). On the Cape Cod Bay side of Dennis the beaches studied were Chapin Memorial
and Cold Storage. Moving from west to east along the Nantucket Sound shoreline, the
public beaches studied were West Dennis, South Village, Haigis, Glendon, Sea Street,
and Sea View-Inman Road. The remaining Town of Dennis coastal and freshwater
beaches are also shown in Figure 4-1. Table 4-1 shows the various services and
amenities offered at each of the beach sites.

To provide a basis for the long-term management of the Dennis public beaches, an
inventory of historical and existing conditions was performed. Historical aerial
photographs, town records, and existing reports were reviewed for geomorphologic and
anthropogenic changes to the beaches. Modern day conditions were also documented
through site visits, beach profiling, sediment sampling and digital photography. In
addition, a general understanding of the process response relationships at each beach was
developed from the inventory data. This combination of information is critical for the
development of effective recommendations to guide future management of Dennis’
natural public beach resources.

Results from the inventory are provided separately for each of the public beach sites. A
description of the physical components of the sites such as size, type and extent of
resource areas, protected species, sediment characteristics, vegetation, elevation and
beach slope are discussed. In addition, historical shoreline change and sediment transport
patterns are discussed. Anthropogenic features of the sites such as coastal engineering
structures, fencing, parking areas, and buildings are also identified and described.

Existing conditions plans for each of the public beaches were generated using Geographic
Information System (GIS) data layers available from MassGIS and the Town of Dennis,
as well as new data layers created for wetland resources, sediment sample and beach
profile locations. With the exception of the sediment sample and beach profile data, all
other mapping was performed using a combination of visual inspection and digital
orthophotography (2009 available from the Town of Dennis). The delineation of wetland
resource areas followed the definitions provided in the Massachusetts Wetlands
Regulations (310 CMR 10.0) and the Wetlands Protection Bylaw of the Town of Dennis.
Mapping information for Estimated and Priority Habitat was obtained directly from the
Massachusetts Division of Fisheries and Wildlife Natural Heritage & Endangered Species
Program (NHESP; Mass. Div. of Fisheries and Wildlife, 2008). GIS data layers for
eelgrass (DEP, 2004)) and shellfish resources (CZM, DMF, & NOAA, 2004) were
downloaded directly from Mass GIS.

Additional information on storm surge elevations and flood zone designations for each
beach was obtained from the Federal Emergency Management Agency (FEMA) Flood
Insurance Study (FIS; FEMA, 1986) for the Town of Dennis, and the Flood Insurance
Rate Maps (FIRMs). These documents provide estimates of flood conditions during
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storms of varying recurrence intervals (10-, 50-, and 100-yr events). Data describing the
geomorphic evolution of the beaches and long-term shoreline change was obtained from
the Massachusetts Shoreline Change Project (Theiler, O’Connell, Schupp, 2001) updated
using 2009 orthophotographs.
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Figure 4-1. Distribution of public beach sites throughout the Town of Dennis
(yellow stars — sites included in this study; blue triangles — other
public beach sites).
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Table 4-1.  Summary of amenities and services provided at the Town of Dennis public beaches.
Resident q Handicap q
Beach Onl‘y Restrooms | Concession Access Boardwalk Showers Playground | Lifeguard
Parking
Chapin Memorial ° °
Mayflower . . ° ° °
Bayview ° ° °
Corporation . . . . . .
Howes St. ° °
Harbor View O ° °
Cold Storage ° ° ° .
Sea St. . . .
Scargo . ° °
Princess o o
West Dennis * (East End) . . . ° . .
South Village o o o
Haigis . ° .
Glendon Rd. o O
Sea St. ° °
Raycroft
Depot St.
Sea View o o
Metcalfe Memorial ° °
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Beach profile data were collected on Dec. 8, 2009 at each of the public beach sites using
a Trimble RTK Global Positioning System (GPS). A total of 15 profiles were surveyed
as indicated in Table 4-2. The data were collected along shore normal transects starting
near the roadway or parking lot areas landward of the beach, and extending to wading
depth near mean low water. Elevation (z) and position data (x,y) were collected with
respect to NAVDS88 and the Massachusetts State Plane Coordinate System NAD 1983.
Copies of the data files are provided in a separate electronic deliverable. Locations of the
profiles and cross-section plots are provided below for each beach respectively.

Table 4-2. Summary of beach profile locations.

Beach Location Beach Profile
Chapin Memorial Chapin 1 & 2
Cold Storage Cold Str. 1 & 2
West Dennis W. Dennis 1, 2, & 3
South Village S. Village 1
Haigis Haigis 1 & 2
Glendon Rd. Glendon 1 & 2
Sea St. Sea St. 1 & 2
Sea View Sea View 1

Samples were also collected for grain size analysis from each of the public beach sites.
The samples were collected from the foreshore, or intertidal portion of the beach between
mean high water and mean low water. Grain size analyses on the sand-sized fractions
were performed by GeoTesting Express and percentages of gravel, sand, and silt were
computed along with mean grain-size statistics (Appendix A).

4.1 CHAPIN MEMORIAL BEACH

Chapin Memorial Beach is located on Cape Cod Bay in North Dennis at the end of
Chapin Beach Road (Figure 4-1). The beach is comprised of an elongated spit that
stretches from northeast to southwest forming the entrance to Chase Garden Creek (Bass
Hole). A private residence abuts the public beach to the northeast, and the salt marsh and
tidal creek system of Chase Garden Creek form the southeast boundary.

4.1.1 Natural Features and Coastal Processes

The public beach parcel at Chapin Memorial Beach is approximately 58 acres in size
(Figure 4-2). The resource areas include Coastal Beach, Coastal Dune, Barrier Beach,
and Salt Marsh. The Coastal Beach spans the entire length of the property, while the
Coastal Dune encompasses the remaining areas of the parcel between the beach and the
road. All areas of the beach are also considered Barrier Beach. The only Salt Marsh
resource occurs at the terminus of the spit, adjacent to Chase Garden Creek. Most dune
areas are well vegetated with beach grass, scrub pine, and other woody vegetation,
although some bare dune spots do exist (Figure 4-3). Sediments on the beach are
composed of medium-grained sand with a median particle size of 0.39 mm (Appendix
A). During certain times of the year the tidal flats are also covered with a veneer of
cobbles. The entire beach parcel is also mapped as Estimated and Priority Habitat by the
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NHESP for rare shorebirds (13th Atlas, 2008; Figure 4-2). Each year Town of Dennis
staff conducts monitoring for rare coastal water birds. Recent data from 2007-2009 show
that Piping Plovers have nested in overwash areas along the southern portion of the spit.

Figure 4-3.  View of Chapin Memorial Beach showing the Coastal Beach resources
looking to the southwest and northeast (top photos), as well the
extensive Coastal Dune resources (bottom photos).

The beach profile data collected at Chapin Memorial Beach show maximum dune crest
elevations on the order of 28 ft NAVDS88 (Chapin 1 profile; Figure 4-4). The dune
elevations are highest in the vicinity of the parking area and begin to taper down towards
the end of the spit. At the Chapin 2 profile, maximum dune crest elevations are
approximately 15.5 ft NAVDS88 (Chapin 2 profile; Figure 4-4). The dune width also
decreases from nearly 700 ft around the parking area to 580 ft near profile 2. The parking
area lies at an elevation of 7.5 ft NAVDS8S8 and is set lower than the surrounding dunes.
The beach area between the toe of the dune and the mid-tide range varies from 75 to 85 ft
wide, with a gradual 9% slope. The tidal flats offshore of Chapin Memorial Beach are
extensive, spanning a distance of nearly 2,400 to 3,000 ft (Figure 4-4). FEMA storm
surge predictions for this area of Dennis indicate flood elevations of 9.0, 10.0, and 10.3 ft
NAVDS88 for the 10-, 50-, and 100-yr storm events, respectively. Given these
predictions, the dunes covering the northern half of the site should provide protection
from stillwater flooding associated with storms up to and including the 100-yr event.
Further to the southwest, in the vicinity of Chapin 2 profile, the lower dune elevations
will likely result in complete overtopping of the primary frontal dune during a 50-yr
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storm and greater (Figure 4-4). For the 100-yr storm event, the proposed FEMA Flood
Insurance Rate Maps (FIRMs) show the entire dune system at Chapin Memorial Beach to
fall within a mapped velocity-zone (VE-zone) with a Base Flood Elevation (BFE) of 14 ft
NAVDS88. The maps also show an AE-zone with a BFE of 10 ft NAVDS88 on the back
side of the barrier beach south of the roadway (Figure 4-2). These data suggest that the
entire beach parcel will experience storm surge flooding and wave action during a 100-yr
storm event.

The geomorphic evolution of Chapin Memorial Beach has followed a typical pattern for
coastal spit features along sandy coastlines (Figure 4-5). There is some evidence that the
spit has experienced periods of growth and elongation to the southwest, as seen with the
1978 shoreline which extended beyond the main entrance to Chase Garden Creek. This
type of spit growth causes the inlet channel to become elongated and hydraulically
inefficient, until a storm event usually breaches through the spit, forming a new and more
direct channel between the marsh and open water. Historical shoreline positions from
1934 to 2009 show significant erosion along the entire length of the barrier beach (Figure
4-5). Long-term rates of change at the northeast end of the beach are between -2.5 ft/yr
and -3.6 ft/yr. Significantly higher rates of erosion, between -6.2 ft/yr and -9.6 ft/yr, have
occurred along the central and southern portions of the beach. These high erosion rates
are indicative of a reduced sediment supply, likely caused by coastal armoring of the
shorelines to the northeast.

Although Chapin Memorial Beach is part of a larger coastal system that forms the
entrance to Barnstable Harbor to the west, it is still strongly influenced by littoral drift
from the northeast. The extensive sand shoals and tidal flats offshore of the beach that
are part of the broad and shallow entrance to Barnstable Harbor act to dissipate incoming
wave energy and protect Chapin from high energy waves. Despite the presence of these
shoals and the tremendous quantities of sand stored in them, the beach continues to
experience significant erosion. The presence of coastal revetments and groins updrift of
the beach have limited and trapped available sand, contributing to the erosion problem at
Chapin Memorial Beach.

Final Waterways Assets and Resources 42 November 2010
Survey Master Plan for Dredging and Beach Town of Dennis
Nourishment 2009-093



Woods Hole Group

Fil

Chata: Sapat. @ 2010
Fia £ L o 000083
Wappng CRapn_5LY med

Figure 4-5.  Historical shoreline change from 1934 to 2009 for the Chapin Memorial Beach area.
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4.1.2 Anthropogenic Features

Since most of Chapin Beach has been maintained by the Town of Dennis as a natural
undeveloped resource, few anthropogenic features exist. The public beach parking area
and roadway are the two primary features, both of which are paved with asphalt. A small
rip rap revetment has been installed at the end of the road where it meets the beach, to
provide protection from erosion and to support a sand access ramp to the beach for ORV
use (Figure 4-6). A second more extensive revetment is located at the northeast end of
the beach, where Chapin Memorial Rd. (Dr. Bottero Rd.) is immediately adjacent to the
beach. The revetment provides a critical measure of protection for the roadway which is
in danger of being undermined by erosion. Historically, sand fill has been placed on the
public beach parcel near the end of this revetment to provide emergency protection for
the roadway.

Figure 4-6.  Areas of coastal armoring near the end of the road (left photo) and at
the northeast boundary of Chapin Memorial Beach (right photo).

4.2 COLD STORAGE BEACH

Cold Storage Beach is located in East Dennis at the northern terminus of Cold Storage
Road (Figure 4-1). The beach is bound to the west by Sesuit Harbor and to the east by
private residences and Sea St. Beach, another of the public resources in the Town of
Dennis. The open waters of Cape Cod Bay abut the beach to the north and private
properties along Salt Works Road bound the property to the south.

4.2.1 Natural Features and Coastal Processes

The public beach parcel is approximately 15 acres in size, including both the beach and
landward areas to the south where the parking lots are located (Figure 4-7). Coastal
Beach and Coastal Dune resources comprise the majority of the parcel. The dune
vegetation consists primarily of beach grass, with woody species of beach plum,
bayberry, and scrub pine across the landward half of the dune (Figure 4-8). Sediments on
the beach are composed of medium-grained sand with a median particle size of 0.46 mm
(Appendix A). In general, these medium-grained sands are uniformly distributed across
the beach; however, gravel covered beach cusps commonly form in the intertidal zone
during the winter season. State/Federal listed rare species are not present on Cold
Storage Beach.
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Figure 4-7.  Existing conditions map of Cold Storage Beach.
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Figure 4-8.  View of Cold Storage Beach showing narrow beach with cobble
covered cusps; wide, well vegetated coastal dunes; paved parking
area; and Sesuit Harbor jetty with mid-section that has collapsed
allowing erosion of the dunes (bottom right).

The dunes at Cold Storage Beach have a primary frontal ridge ranging in elevation from
25 to 37 ft NAVDSS (Figure 4-9). Landward of the dune crest, the elevation tapers down
gradually to the back side of the beach parcel. The north and south parking areas are
nestled in the dunes at elevations of 18.5 and 14.5 ft NAVDSS, respectively. The high
tide beach is relatively narrow at 60 to 70 ft, and slopes from the dune to MWH at a grade
of 8-9%. The tidal flats extend more than 300 ft offshore with more gradual slopes of
around 10%.
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Figure 4-9. Beach profile data for Cold Storage Beach (profile locations shown in
Figure 4-7).
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FEMA'’s predicted elevation of 10.3 ft NAVDSS8 for stillwater flooding during a 100-yr
storm event indicates that the primary frontal dune is critical to providing storm damage
protection for the area. Since the existing dunes are considerably higher than the 100-yr
stillwater elevation, they will serve as the first line of defense during storms (Figure 4-9).
The proposed FEMA FIRMs show a VE-zone with a BFE of 14 ft NAVDS88 at the crest
of the primary frontal dune. The remaining portion of the beach parcel behind the dune is
not mapped by FEMA, and as such is not expected to experience flooding during a 100-
yr storm event.

Historical shoreline positions for Cold Storage Beach from 1868 to 2009 are shown in
Figure 4-10. These data indicate a long-term trend of accretion over this 141 year period.
Rates of shoreline change computed using the more recent data since jetty construction
(1951 and 2009) show an average rate of accretion on the order of 2.0 to 2.5 ft/yr. This
trend of accretion is in part due to the frequent beach nourishment that occurs in
conjunction with dredging at Sesuit Harbor. Without this annual nourishment the beach
would likely show neither accretion nor erosion, as the shoreline position is influenced by
the local geomorphology. Cold Storage Beach is at the western end of a much larger
sediment transport system that includes an extensive tidal flat and shoal area to the east.
Quantities of longshore transport appear to be fairly equal in both directions, as seen by
the lack of any significant build-up or shoreline offset around the Sesuit Harbor jetties.
The nearly 1,700 ft long jetties at the entrance to Sesuit Harbor provide protection for the
beach from incoming waves generated by the prevailing northwest winds. Similarly, the
land mass of the outer Cape limits the fetch over which waves can be generated from the
northeast. As such, the location of Cold Storage Beach is relatively sheltered and the
beach position is typically stable.

4.2.2 Anthropogenic Features

The Town of Dennis provides two parking areas for access to Cold Storage Beach. The
parking area closest to the beach is paved, while the second area is maintained as a gravel
surface. The only other man-made structure at the beach is the nearly 1,700 ft long rip
rap jetty that bounds the western edge of the beach and protects the entrance to Sesuit
Harbor (Figure 4-8). The jetty helps to stabilize the beach and with one exception is in
good condition for most of its length. One section approximately 230 ft long located
adjacent to the narrowest portion of the navigation channel has begun to collapse,
allowing water to flow in behind the jetty. This has caused erosion and undercutting of
the landward side of the primary dune at the beach (Figure 4-8; bottom right). If this
condition is allowed to proceed without repairs to the jetty, the dune will continue to
erode and compromise the ability of the resource to provide storm damage protection and
flood control. Sediments eroded from the dune will also continue to exacerbate the
shoaling problems in the navigation channel.
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Figure 4-10. Historical shoreline change from 1951 to 2009 for the Cold Storage Beach area.
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4.3 WEST DENNIS BEACH

West Dennis Beach is located at the end of Lighthouse Inn Rd. in West Dennis near the
Bass River and the Dennis-Yarmouth town line (Figure 4-1). It is bound to the west and
north by the Bass River estuary, to the south by open waters of Nantucket Sound, and to
the east by the private property operated as the Lighthouse Inn. West Dennis Beach is
one of the most heavily used public beaches in the mid-Cape area and is an important
asset to the Town of Dennis.

4.3.1 Natural Features and Coastal Processes

West Dennis Beach extends in an east-west direction for more than 1 mile and the
property is approximately 165 acres in size. Wetland resources include Coastal Beach,
Coastal Dune, and extensive areas of Salt Marsh (Figure 4-11). The area is also
considered to be a Barrier Beach resource. The Coastal Dunes are located on both sides
of the access road and are vegetated primarily with beach grass, Rosa Rugosa and Beach
Plum (Figure 4-12). A number of footpaths have been established across the dunes by
beachgoers traveling from the parking area to the beach. Sediments on the beach are
composed of medium- to fine-grained sands with a median particle size of 0.33 mm
(Appendix A). The Massachusetts NHESP has mapped the West Dennis Beach area as
Estimated and Priority habitat for rare or state-listed rare wildlife (13th Atlas, 2008;
Figure 4-11). Consequently, the Town of Dennis performs annual monitoring to
document nest locations, and to protect the shorebirds. Data from 2007-2009 show that
Piping Plovers and Least Terns have nested in the beach and dune areas at the western
end of the beach.

Profile data collected at West Dennis Beach show that the site is relatively low lying
(Figure 4-13). Maximum elevations of 11 ft NAVDS88 occur in the dunes at the end of
the beach closest to Bass River. The western dune resource spans an area approximately
2,500 ft long and 420 ft wide, forming the largest contiguous dune at West Dennis Beach.
Lower lying dunes are also located on the marsh side of the access road; maximum
elevations in these areas range from 7 to 8 ft NAVD8S8. The roadway and parking areas
increase in elevation from 3.5 ft NAVDS88 near the entrance to the beach to 5.6 ft
NAVDSS near the western end. Beach widths vary from east to west across the site. The
narrowest beach characterized by W. Dennis profile 3, is only 50 ft wide as it is
constrained by the location of the east parking lot (Figure 4-13). The W. Dennis profile 2
shows the greatest beach width of 90 ft. This portion of the beach is also constrained on
its landward side by the roadway and associated structures. Further to the west in front of
the dune field, the average beach width decreases again to approximately 65 ft. Beach
slopes across the entire site are fairly gradual and consistent at 10 to 11%.
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Figure 4-11. Existing conditions map of West Dennis Beach.
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Figure 4-12. View of beach area, parking lot, and low lying coastal dunes at West
Dennis Beach (views looking to the west).

FEMA storm surge predictions for this area of Dennis indicate flood elevations of 4.9,
7.5, and 9.1 ft NAVDSS for the 10-, 50-, and 100-yr storm events, respectively. Given
these predictions, it is likely that most of the West Dennis Beach property will be
inundated with flood waters during a 50-yr storm and greater. For the 100-yr storm, the
proposed FEMA FIRMs show VE-zones with BFEs of 14 and 12 ft NAVDS88 along the
entire beach and part of the dune. An AE-zone with a BFE of 11 ft NAVDSS is also
shown starting behind the primary dune crest and across the marsh areas. The VE-zone
designation indicates a combination of storm surge and significant wave activity during
the 100-yr event.

Historical shoreline data for West Dennis Beach indicate that the Bass River jetties have
had a major influence on evolution of the coastline (Figure 4-14). With the dominant
direction of littoral transport from west to east in this area, sediment moving along the
shoreline is trapped on the updrift, or western side of the Bass River jetties. Immediately
following jetty construction in 1902, this likely caused erosion of West Dennis Beach,
and the resulting shoreline offset that is seen today. However, the location and
orientation of the eastern jetty at Bass River also acts to anchor West Dennis Beach and
trap sediment moving from east to west. Since 1938 the data show that this process, in
conjunction with dredge material placement, has caused the shoreline to accrete over a
2,800 ft long section of beach east of the jetty (Figure 4-14). Over the past 31 years, rates
of accretion at the western end of the beach have been as high as 5.1 ft/yr. To the east
where the road runs parallel with the shoreline, the beach shows a trend of long-term
erosion between 1978 and 2009. Rates of erosion range from -0.6 ft/yr, to a high of -0.9
ft/yr, just west of the bath house and concession building. Higher erosion rates, on the
order of -.12 ft/yr, have occurred on the resident only portion of the beach east of the bath
house (Figure 4-14).

Final Waterways Assets and Resources 52 November 2010
Survey Master Plan for Dredging and Beach Town of Dennis
Nourishment 2009-093



Woods Hole Group

West Dennis Beach Wesl - Transect 1
T T T T T T - | T

1W10H

251

15+

10+ 100y stillwater

Elevation [feet NAVDEE]

N . - E—

Parking Lol :Uunq

Marsh

-10 I 1 I 1

1 1 1 1
=50 L] 50 100 150 200 250 300
Distance [feet]

350

450

Wesl Dennis Beach Cenlral - Transect 2

T T T T T T T

TWA0H

15+

10 - 100-yr clildwater

Elevation [feet NAVDES]

:

Beach hu-tlng l.q‘ Duene Marsh

Y
=]

i 1 i 1 1 ]
0 50 100 150 200 250 300
Distance [feet]

350

4350

Figure 4-13. Beach profile data for West Dennis Beach (profile locations shown in

Figure 4-11).
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Figure 4-13 (cont). Beach profile data for West Dennis Beach (profile locations
shown in Figure 4-11).

4.3.2 Anthropogenic Features

Man-made features at West Dennis Beach include the paved roadway with parking that
extends the entire length of the beach, as well as two larger parking areas near the
entrance and one at the western end of the beach. In addition, the Town of Dennis
maintains a concession building and permanent bathing/restroom facilities at the eastern
end of the site. A low-lying wooden bulkhead is present along the seaward side of the
roadway and parking lots. This feature extends along the entire length of West Dennis
Beach, acting as a coastal engineering structure that defines the landward boundary of the
beach. Higher erosion rates east of the concession building have historically exposed
portions of the wooden bulkhead. Without a beach in front of the bulkhead to protect it,
the structure is subject to direct wave activity during storms. As such, periodic placement
of beach nourishment at this end of West Dennis Beach has been beneficial to the overall
lifespan of the bulkhead. Aside from the jetty at Bass River, the only other coastal
engineering structure is a single groin at the end of the beach east of the concession
building.
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Figure 4-14. Historical shoreline change from 1938 to 2009 for the West Dennis Beach area.
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4.4 SOUTH VILLAGE BEACH

South Village Beach is a small public beach located in West Dennis at the end of South
Village Rd. just to the west of Swan Pond River (Figure 4-1). The beach faces south to
the open waters of Nantucket Sound, and is surrounded on all other sides by private
residential properties. This beach is used primarily by Dennis residents as the parking
area has a resident only restriction.

4.4.1 Natural Features and Coastal Processes

South Village Beach is located on a 2 acre parcel that has approximately 135 ft of beach
frontage. Wetland resources consist of Coastal Beach, Coastal Dune and Salt Marsh
(Figure 4-15). The dunes are vegetated almost exclusively with beach grass (Figure 4-
16). The beach sediments are well-sorted medium to fine-grained sand with a median
size of 0.29 mm (Appendix A). According to the Massachusetts NHESP, all areas of the
beach and dune are mapped as Priority and Estimated habitat sites for rare or state-listed
rare wildlife (13th Atlas, 2008). Although the Town of Dennis monitors have not
identified nesting shorebirds directly on South Village Beach, nesting sites for Piping
Plovers have been found on nearby beaches to the east, and a Piping Plover nest was
identified in 2010 at the nearby Town Landing. Consequently, the public beach parcel is
considered potential habitat and has been mapped as such.

Beach profile data collected at South Village Beach show a relatively low-lying dune
with maximum elevations ranging from 10.5 to 11.7 ft NAVDS8S8 (Figure 4-17). The
dune width at the public beach is only about 120 ft wide, which is considerably less than
dunes on the adjacent properties. Foot traffic and beachgoers have likely compromised
the dune in this area. The high tide beach extends for nearly 120 ft at an elevation of 5 ft
NAVDSS, and then drops rather steeply to the nearshore at a slope of 7.5%.

Access paths to the beach have been worn down to the same elevation as the high tide
beach, and therefore provide little protection from flooding to more landward areas
during storms. FEMA’s predicted elevation of 4.9 ft NAVDS8S for stillwater flooding
during a 10-yr storm indicates that much of the parcel will be inundated during a 10-yr
storm and greater. According to the proposed FEMA FIRMs, the beach and dune areas
of the lot fall within a mapped VE-zone with a BFE of 14 ft NAVDS88. The FIRMs show
an AE-zone with a BFE of 10 ft NAVDS88 in the parking areas landward of the dunes
(Figure 4-15).
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Figure 4-15. Existing conditions map of South Village Beach.

November 2010

Final Waterways Assets and Resources 57
Town of Dennis

Survey Master Plan for Dredging and Beach
Nourishment 2009-093



Woods Hole Group

Figure 4-16. View of South Village beach (left photo) and coastal dunes (right
photo), and parking areas flooded by recent storm activity.
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Figure 4-17. Beach profile data for South Village Beach (profile locations shown in
Figure 4-15).
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Historical shoreline change positions between 1978 and 2009 for the South Village Beach
area are presented in Figure 4-18. The data show a trend of accretion along the eastern
end of the beach, with rates ranging from 0.4 ft/yr to 1.8 ft/yr. The only area that shows
erosion is the western end, with long-term rates of -0.4 ft/yr. The stability of the beach is
controlled in large part by the western jetty at the entrance to Swan Pond River. This
structure acts to trap and hold sediment moving from west to east with the dominant
transport direction. Although the shoreline areas to the west have been stabilized with a
series of shore perpendicular groins, the supply of sediment to South Village Beach has
not been significantly impacted.

4.4.2 Anthropogenic Features

The primary man-made features at South Village Beach are the 2 natural surface parking
areas. The elevations of the parking lots are extremely low at 1.5 ft NAVDS8S, and as
such they are susceptible to flooding. Flood waters reach the parking areas either through
the beach access paths or through a small marsh channel that connects with Swan Pond
River. The marsh channel runs between the two parking areas and connects a small
marsh pond with the river. The only man-made structure on the beach parcel is a
concrete retaining wall installed between the marsh channel and the edge of the northern
parking lot.
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Figure 4-18. Historical shoreline change from 1938 to 2009 for the South Village Beach area.
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4.5 HAIGIS BEACH

Haigis Beach is located in the village of Dennisport on Old Whart Rd (Figure 4-1). The
site faces south to the open waters of Nantucket Sound, and is bound to the west by the
private recreational vehicle park known as Campers Haven. Private residences also abut
the property across the road to the north and to the east.

4.5.1 Natural Features and Coastal Processes

The Hagis Beach property is made up of 2 separate parcels that together total 3 acres. A
stone revetment separates the site into 2 distinct areas; the beach area seaward of the
revetment and an upland area behind, or landward of the revetment. The only resource
present under the Massachusetts Wetlands Regulations (310 CMR 10.0) and the Town of
Dennis Wetlands Protection Bylaw is Coastal Beach (Figure 4-19). A portion of the site
has been maintained as a naturally vegetated dune with access paths to the beach;
however, because of it location landward of the revetment, this feature does not meet the
regulatory definition of Coastal Dune. Upland parts of the site also contain the parking
lot and a large open sandy area used as a volleyball court and playground (Figure 4-20).
The beach sediments are medium to coarse-grained sand with a median size of 0.62 mm
(Appendix A). According to the Massachusetts Natural Heritage and Endangered
Species Program (NHESP; 13th Atlas Edition, 2008), Haigis Beach is not mapped as
Estimated or Priority habitat for rare or state-listed rare wildlife.

Beach profile data collected at Haigis Beach are shown in Figure 4-21. Two profile
locations were surveyed; one through the parking area, revetment, and beach (Haigis
profile 1), and a second profile through the upland dune area, revetment, and beach
(Haigis profile 2). Elevations at Haigis profile 1 increase gradually from 8.5 ft at the road
edge to approximately 14.0 ft NAVDS&S at the top of the revetment. Elevations across the
upland dune at Haigis profile 2 vary from 11.0 ft to 16.0 ft NAVDS88 across the 220 ft
wide feature. The top of the revetment shows an elevation of 13.5 ft NAVDS8S8 and slopes
steeply at a 45 degree angle to the beach. The high tide portion of the beach is
approximately 60 to 70 ft wide with a gradual slope of around 10%. Seaward of MHW
the intertidal portion of the beach continues the consistent 10% slope.
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Figure 4-19. Existing conditions map of Haigis Beach.
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Figure 4-20. View of Haigis Beach showing the beach resource, revetment, upland
dune area, playground, and beach access stairs.

The beach profile data show that FEMA’s 100-yr stillwater elevation of 9.1 ft NAVDS88
reaches approximately mid-way up the revetment. Assuming that the structure can
withstand the 100-yr storm event, it should provide protection from stillwater flooding
for storms up to and including the 100-yr event. The proposed FEMA FIRMs show a
VE-zone with a BFE of 14 ft NAVDS88 extending from the water to the top of the
revetment. The maps also show a narrow AE-zone with a BFE of 16 ft NAVDS88
immediately behind the revetment. The process of wave overtopping during severe
storms likely causes the designation of this AE-zone.
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Figure 4-21. Beach profile data for Haigis Beach (profile locations in Figure 4-19).
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Historical shoreline change positions between 1978 and 2009 for the Haigis Beach area
are presented in Figure 4-22. The data show a trend of long-term erosion on the order of
-0.5 ft/yr to -1.0 ft/yr. The shore perpendicular groins, which were built sometime after
1938, have provided some stability to the beach; however, extensive shoreline armoring
and groin installation along this stretch of shoreline have limited the supply of sand to
Haigis Beach.

4.5.2 Anthropogenic Features

The primary anthropogenic features at Haigis Beach include the stone revetment, 2 stone
groins, and the paved parking area (Figure 4-20). Void spaces in the revetment have
been grouted with concrete and the cap layer of the structure is also composed of
concrete, rather than the traditional stone. The groins are in good condition with no signs
of displaced stones or collapse. The western groin is connected at the landward end to a
revetment on the adjacent property and is higher in elevation than the adjoining beach.
As such, this structure serves as a complete barrier to sediment moving alongshore. The
eastern groin is lower in elevation and allows some alongshore sediment transport along
the high tide beach during storms. The Town of Dennis maintains a wooden stairway
across the revetment for access to the beach, as well as an at-grade boardwalk from the
parking area to the stairway.
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Figure 4-22. Historical shoreline change from 1938 to 2009 for Haigis Beach.
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4.6 GLENDON RD. BEACH

Glendon Rd. Beach is located in the village of Dennisport on Old Wharf Rd.,
approximately 0.25 miles east of Haigis Beach (Figure 4-1). The beach faces the open
waters of Nantucket Sound to the south, and is bound by private residences to the east
and west. Commercial properties are located to the north across Old Wharf Rd.

4.6.1 Natural Features and Coastal Processes

The Glendon Rd. Beach property is made up of 3 separate parcels that together total just
under 2 acres (Figure 4-23). Wetland resources on the site include a Coastal Beach and a
man-made Coastal Dune. The dune, which is vegetated with beach grass, surrounds the
small building constructed to house the public restroom facilities (Figure 4-24). The
beach sediments are medium to fine-grained sand with a median size of 0.28 mm
(Appendix A). According to the Massachusetts Natural Heritage and Endangered
Species Program (NHESP; 13th Atlas Edition, 2008), Glendon Rd. Beach is not mapped
as Estimated or Priority habitat for rare or state-listed rare wildlife.

The Glendon Rd. Beach profile data indicate that the site is relatively low-lying with
maximum elevations of 10.0 ft NAVDSS in the area of the man-made dune (Figure 4-25).
The parking area is about 60 ft wide and ranges in elevation from 6.3 ft to 8.0 ft
NAVDS8S8. The parking lot is set higher than the adjacent roadway and is separated by a
sidewalk and retaining wall. The high tide beach averages about 50 ft wide and slopes
gradually to the water at grades of 9 to 10%. The dune surrounding the restroom facility
measures approximately 60 ft long by 35 ft wide.

FEMA'’s predicted elevation of 7.5 ft NAVDS88 for stillwater flooding during a 50-yr
storm indicates that much of the parcel will be inundated during a 10-yr storm and
greater. According to the proposed FEMA FIRMs, the beach and dune areas of the lot
fall within a mapped VE-zone with a BFE of 14 ft NAVD88. The FIRMs show an AE-
zone with a BFE of 10 ft NAVDS8S8 in the parking areas landward of the dunes. This
information indicates that the entire parcel would experience flooding and wave activity
during a 100-yr storm event.

Historical shoreline change positions between 1978 and 2009 for the Glendon Rd. Beach
area are presented in Figure 4-26. The data show accretion following the 1938 time
period, likely due to the phase of groin building along the south Dennis shoreline. Since
1978 however, the beach has been eroding gradually at an average rate of 1.0 ft/yr.
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Figure 4-23. Existing conditions map of Glendon Rd. Beach.
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Figure 4-24. Photographs of Glendon Rd. Beach showing the beach and dune
resources, as well as the restroom facility, and parking area.

4.6.2 Anthropogenic Features

Man-made features at Glendon Rd. Beach include the asphalt parking area, restroom
facility, and a retaining wall between the parking lot and sidewalk to contain a septic
system for the restrooms. Coastal engineering structures include 3 stone groins and a
low-lying timber bulkhead separating the beach from the parking lot. The groins are in
good condition, and do not show signs of collapse. The groins do not extend landward
far enough to reach the timber bulkhead, and as such allow sediment to move along the
beach during storms. The bulkhead top ranges from 0.5 to 3 feet above the elevation of
the beach.
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Figure 4-25. Beach profile data for Glendon Rd. Beach (profile locations in Figure

4-23).
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Figure 4-26. Historical shoreline change from 1978 to 2009 for the Glendon Rd. Beach area.
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4.7 SEA STREET BEACH

Sea Street Beach is located in the village of Dennisport at the end of Sea St. (Figure 4-1).
The property faces south to the open waters of Nantucket Sound. To the west and north
the beach parcel is bound by private residences and to the east by the commercial
property known as the Pelham House Resort.

4.7.1 Natural Features and Coastal Processes

The Sea St. Beach parcel is approximately 2.6 acres in size including the beach and
parking area (Figure 4-27). Wetland resources include Coastal Beach and Coastal Bank,
with the bank being armored with a stone revetment (Figure 4-28). Several small patches
of beach grass are located on the beach and some Rosa Rugosa is present near the top of
the revetment. The beach sediments are medium-grained sand with a median size of 0.54
mm (Appendix A). According to the Massachusetts Natural Heritage and Endangered
Species Program (NHESP; 13th Atlas Edition, 2008), Sea St. Beach is not mapped as
Estimated or Priority habitat for rare or state-listed rare wildlife.

Beach profile data for Sea St. Beach show that the parking area slopes very gradually
towards the Sound, with elevations ranging from 22.5 to 21.2 ft NAVDS88 (Figure 4-29).
On average the parking area is 75 ft wide. Elevations at the top and bottom of the
revetment are 22.0 and 5.5 ft NAVDSS, respectively. The structure slopes very steeply to
the beach at a grade of 61% (1V:1.6H). Seaward of the revetment the beach is only about
45 to 50 ft wide and slopes to the water at a moderately steep grade of 9%.

FEMA'’s predicted elevation of 9.1 ft NAVDS8S for stillwater flooding during a 100-yr
storm indicates that the revetment provides protection from flooding during and up to the
100-yr storm event. The proposed FEMA FIRMs show a mapped VE-zone with a BFE
of 19 ft NAVDS88 across the face of the revetment. The parking area is outside the
FEMA 100-yr floodplain.

Historical shoreline change positions between 1938 and 2009 for the Sea St. Beach area
are presented in Figure 4-30. The data show accretion following the 1938 time period
when many of the groins were built along the south Dennis shoreline. Between 1978 and
1994 the shoreline experienced a net erosion, and over the past 15 years the shoreline has
remained relatively stable, showing little net accretion or erosion. Long-term rates of
change computed over the period 1938 to 2009 show an average rate of change on the
order of +0.5 ft/yr; however, when considering the most recent 15 year time period the
average rate of change is near zero.
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Figure 4-27. Existing conditions map of Sea St. Beach.
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Figure 4-28. Photographs of Sea St. Beach showing the sloping revetment, parking
area, and beach areas.

4.7.2  Anthropogenic Features

Anthropogenic features in the upland areas of Sea St. Beach include the paved parking
area and a gravel path along the top of the coastal bank and revetment. The site also
contains the rip rap revetment, access stairs to the beach, and 4 stone groins. The groins
are low relief structures that meet the base of the revetment near the back of the beach.
Because they are lower in elevation sand is able to move along the upper beach face
during storms. The groins and revetment are generally in good condition showing no
signs of collapse or failure.
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Figure 4-29. Beach profile data for Sea St. Beach (profile locations in Figure 4-27).
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4.8 SEA VIEW BEACH

Sea View Beach is located in the village of Dennisport at the junction of Chase Ave. and
Inman Rd. (Figure 4-1). The beach is bound to the west, north, and east by a mixture of
commercial and private properties. The site also faces south to the open waters of
Nantucket Sound.

4.8.1 Natural Features and Coastal Processes

The public beach parcel at Sea View Beach is approximately 0.7 acres in size (Figure 4-
31). The site contains a parking area, as well as Coastal Dune and Coastal Beach
resources (Figure 4-32). The dunes are well vegetated with beach grass and provide a
short path for access to the beach. Development on either side of the public beach parcel
has minimized the room for dunes to develop, and as such the resource at the Sea St.
Beach site is nearly an isolated feature. Beach sediments are composed of well-sorted
medium to fine-grained sands with a median diameter of 0.34 mm (Appendix A).
According to the Massachusetts Natural Heritage and Endangered Species Program
(NHESP; 13th Atlas Edition, 2008), Sea View Beach is not mapped as Estimated or
Priority habitat for rare or state-listed rare wildlife.

Beach profile data from Sea View Beach show that the parking area is approximately 190
ft wide (Figure 4-33). It ranges in elevation from 4.5 ft near the road to 6.5 ft NAVDS88
at the landward toe of the dune. The Coastal Dune is about 45 ft wide with a maximum
crest elevation of 9.4 ft NAVDS&8. The backshore portion of the beach has a very gradual
slope towards the water, while the intertidal section slopes more steeply at a grade of 8%.

FEMA'’s predicted elevation of 9.1 ft NAVDSS for stillwater flooding during a 100-yr
storm indicates that much of the parcel will be inundated during a severe 100-yr storm
event. According to the proposed FEMA FIRMs, the beach and dune areas of the lot fall
within a mapped VE-zone with a BFE of 12 ft NAVDS8S8. The FIRMs also show an AE-
zone with a BFE of 9 ft NAVDSS in the parking area landward of the dune. This
information indicates that the entire parcel would experience flooding and wave activity
during a 100-yr storm event.

Historical shoreline change data for Sea View Beach are shown in Figure 4-34. The data
indicate that the beach has remained relatively stable over the 71 yr period since 1938.
Average long-term rates of change between -0.2 ft/yr and -0.6 ft/yr suggest that the beach
is slightly erosional to stable.

4.8.2 Anthropogenic Features

The only man-made feature at Sea View Beach is the natural surface parking area. All
other parts of the beach are in their natural, unaltered state.
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Figure 4-31. Existing conditions map of Sea View Beach.
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Figure 4-32. Photographs of Sea View Beach showing the beach and dune
resources as well as the natural surface parking area.
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Figure 4-33. Beach profile data for Sea St. Beach (profile location in Figure 4-31).
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Figure 4-34. Historical shoreline change from 1938 to 2009 for the Sea View Beach area.
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5.0 DREDGING AND BEACH NOURISHMENT MASTER PLAN
5.1 FINDINGS
e Existing Town of Dennis beaches provide significant recreational resources to the
public. They also provide storm damage protection and flood control for public
infrastructure and nearby private properties.
e Trends in shoreline change, sediment characteristics, and habitat areas at each of
the beaches studied are summarized in Table 5-1.
Table 5-1.  Summary of Town of Dennis beach conditions.
Beach Site Shoreline Rate of Mean Grain Habitat
Trend Change Size (mm) Type
Chapin . -3.6 fUyr cast end 0.39 mm Rare
. eroding -9.6 ft/yr center . .
Memorial medium sand | shorebirds
-6.2 ft/yr west end
Cold accreting to 1.9 to 2.5 ft/yr 0.46 mm N/A
Storage stable (with nourishment) | medium sand
eroding — Rare
West east end -0.6to-1.2 fi/yr cast 0.33 mm shorebirds;
. . end )
Dennis accreting — medium sand | Horseshoe
<1 ft/yr west end
west end crabs
South . 0.29 mm Rare
Village accreting 0.4 10 0.8 ft/yr medium sand | shorebirds
. . 0.62 mm
Haigis eroding -0.5 to -1.1 ft/yr coarse sand N/A
Glendon . 0.29 mm
Rd. eroding -0.8 to -1.2 ft/yr medium sand N/A
Sea St. eroding -0.6 to -0.9 ft/yr 0.34 mm N/A
coarse sand
Sea View eroding -0.2 to -0.6 ft/yr 0'34 mm N/A
medium sand
e Most of the Nantucket Sound beaches show slightly eroding to nearly stable
conditions. Long-term rates of erosion are generally less than -1.0 ft/yr. The only
Nantucket Sound beaches to show long-term accretion are South Village Beach
and the western end of West Dennis Beach. Low rates of accretion at South
Village Beach are influenced by the jetty at Swan Pond River, which tends to trap
easterly moving littoral drift. Accretion at the western end of West Dennis Beach
has been influenced by past nourishment activities, as well as the eastern jetty at
Bass River, which traps sediment during periods of reversal in transport direction.
e Chapin Memorial Beach, on the Cape Cod Bay side, shows the highest rates of
shoreline erosion with risks to the roadway near the entrance to the beach
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property. Accretion rates at Cold Storage Beach have been influenced by past
beach nourishment activities associated with dredging of Sesuit Harbor.

e Maintenance dredging is performed at the 3 primary Town of Dennis waterways:
Sesuit Harbor, Bass River, and Swan Pond River. Dredging is performed to
provide safe navigation and to maintain adequate tidal flushing.

e Maintenance dredging is necessary on an annual basis at Sesuit Harbor and Bass
River. At Swan Pond River dredging is required every 5 to 7 years.

e Average annual shoaling rates for the 3 waterways are as follows:
o Sesuit Harbor — 13,000 cubic yards per year
o Bass River — 8,780 cubic yards per year
o Swan Pond River — 2,500 to 4,500 cubic yards per year

e Hydraulic dredging and beach nourishment using the Barnstable County Dredge
is the most commonly used method of channel maintenance. The US Army Corps
of Engineers also utilizes a hopper dredge at Sesuit Harbor.

e Using Barnstable County equipment, hydraulic dredging with direct placement as
beach nourishment generally meets the following criteria:
o Maximum pump distance of 2,500 ft (without booster pump); production
rate of 1,000 to 1,500 cy/day; $12/cy at 2010 rates.
o Maximum pump distance of 2,500 to 4,000 ft (with booster pump);
production rate of 2,000 to 3,000 cy/day; $20/cy at 2010 rates.

e Sand dredged from the Town of Dennis waterways can be hydraulically pumped
to the various beaches shown in Table 5-2.

e Existing ORV use of Chapin Memorial Beach is regulated by an Order of
Conditions issued by the Dennis Conservation Commission. This permit
prohibits ORV access near the toe of the dunes. Provided that this requirement is
enforced, the existing practice of allowing ORVs on the beach has little to no
impact on erosion of the beach.

e Beach nourishment compatibility guidelines suggest that source material should
always be equal to or coarser than the native beach sand. Following these
guidelines, grain size compatibility curves for the three waterways shown in
Figures 5-1 to 5-3, indicate that in general, material dredged from the entrances of
Sesuit Harbor, Swan Pond River, and Bass River are compatible with the beaches
evaluated. The following exceptions occur:

o Sediments from the inner harbor areas of Sesuit Harbor contain more than
10% fines, and are thus not suitable for beach nourishment.

o Sediment from Sesuit Harbor should not be used to nourish Haigis or Sea
St. beaches, as the material is consistently finer than the native beach sand.
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Table 5-2. Beaches within pumping distance to county dredge.
Accessible Beach |\ o ii1e Beach With Habitat
Waterway | Without Booster
Booster Pump Type
Pump
Sesuit Cold Storage N/A Winter flounder
Harbor Beach (inner channel)
Outer Bass West Dennis West Dennis Beach Diadromous fish,
. Beach (western half to end of
River Horseshoe crabs
(western half) dunes)
Inner Bass West Dennis West Dennis Beach Winter flounder,
River Beach (western half to 800 ft | Diadromous fish,
(western half) past dunes) Horseshoe crabs
Swan Pond South Village West Dennis Beach Winter flounder
River Beach (cast end) (inner channel)
Haigis Beach Glendon Rd.
Bass Hole Chapin Memorial | Chapin Memorial (~ to Winter flounder
(west end) ORYV entry ramp) (likely present)
Grain Size Compatibility - Sesuit Harbor
100
a0
B0 - suit Inner
Harbor Sediments
E 70 -
¥
= 60
z Haigis & Sea St.
E 50 Beach
= Sediments
‘E 40 +
E 30
20 +
10 4
o J
1 10 100 1000
Grain Size (mm)
Figure 5-1.  Sesuit Harbor grain size compatibility with Town of Dennis beaches.
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Grain Size Compatibility - Swan Pond River
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Figure 5-2. Swan Pond River grain size compatibility with Town of Dennis

beaches.
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Figure 5-3.  Bass River grain size compatibility with Town of Dennis beaches.
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e Past dredging records indicate that the three Town of Dennis waterways generate
between 15,500 and 26,280 cy of clean beach compatible sand on an annual basis.
However, on average only about 10,500 cy of sand are being used annually to
replenish the beaches, as Sesuit Harbor sand dredged by the USACE is dumped
offshore, and Bass River sand from the entrance channel is routinely placed on
Town of Yarmouth Beaches.

e Most dredging projects in Barnstable County are now being permitted with
standardized time of year (TOY) restrictions for specific species of concern.
These include the following:

o Winter Flounder — Jan 15 to May 31; most entrance channels outside
jetties are not subject to this TOY

o Horseshoe Crab — May 1 to August 1

o Anadromous Fish Run — April 1 to June 15

o State/Federally Listed Shorebirds — April 1 to August 31

5.2 RECOMMENDATIONS

Planning Recommendations
e The Town of Dennis should consider wherever possible coordination of dredging
activities in the local waterways with maintenance of valuable public coastal
resources.

e Request extensions of existing Conservation Commission and DEP Water Quality
permits for dredging in Sesuit Harbor to avoid a lapse in permitted activities. File
a permit application with the local Conservation Commission for maintenance
dredging at the entrance to Bass River to permit work at the local level.

e Prepare permit applications and file for Town of Dennis Comprehensive 10-year
permits for all maintenance dredging work in the 3 waterways and for beach
nourishment and dune restoration at the public beaches. Incorporate into the
permit applications, the flexibility to hydraulically nourish the beaches following
the information in Table 5-2, and to nourish using material trucked to any of the
beaches.

e Develop plans and permits (as part of the Comprehensive 10-yr permit) for
emergency beach nourishment in the vicinity of Dr. Bottero Rd. where erosion
currently threatens the stone revetment and associated roadway.

e Develop plans and permits (as part of the Comprehensive 10-yr permit) for a
dredged material dewatering basin and stockpile site in the dunes at Cold Storage
Beach landward of the parking lots. The site would be used to maintain
sediments dredged from Sesuit Harbor as a source of clean, beach-compatible
sand for trucking to Chapin Memorial Beach, or for post-storm nourishment of
the south shore beaches.
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e Continue to investigate the feasibility of dredging Sesuit Inner Harbor. Collect
sediment cores to quantify the physical characteristics and chemistry of the
dredge material. If fine-grained silts and clays are present, investigate potential
locations and costs for sediment dewatering and final placement. Meet with local,
state, and federal regulatory personnel to discuss viable alternatives.

e Investigate the feasibility of securing permits to dredge Chase Garden Creek by
quantifying benefits to tidal flushing, water quality, and nearby beach resources.
Meet with local, state, and federal regulatory personnel to discuss viable
alternatives.

e Initiate discussions with the US Army Corps of Engineers and the Town of
Yarmouth regarding existing practices associated with dredged materials
placement at Sesuit Harbor and Bass River. Explore options for maximum
placement of sand dredged from these waterways on Town of Dennis beaches.

e Develop estimate of construction costs for repair of Sesuit Harbor jetty.

e Consider beneficial reuse of fine-grained dredged material for salt marsh
restoration in Bass River, if effort to dredge fines from the inner basin at Sesuit
Harbor proceeds, or if problem shoal areas in the upper Bass River are found to
contain fine-grained sediments.

Operations Recommendations

e A summary of recommendations for enhancing the Town of Dennis beaches is
provided in Table 5-3. These recommendations are intended to improve the
ability of the beaches to provide storm damage protection, flood damage control,
and to improve their value as recreational resources. Management decisions
regarding nourishment and/or dune enhancement at the beaches should be made
on an annual basis, by factoring in estimated volumes of sediment available from
dredging projects as well as site specific beach conditions.

e Install sand fencing along the toe of coastal dune resources to help promote sand
accumulation and to prevent uncontrolled foot traffic. Plant bare and sparsely
vegetated dune areas with beach grass to help trap windblown sand. Continue
these activities on an as needed basis.

e Raise the elevation of dune access paths at South Village Beach as part of dune
restoration, and install elevated or at grade boardwalks for improved access.

e Restore coastal dune resources at South Village, Glendon Rd., and Sea View
Beaches where storm-induced flooding places more landward infrastructure at
risk.

e Continue to make use of the Barnstable County Dredge to maintain the Town of
Dennis waterways, and to beneficially reuse dredged sediments where possible.
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Table 5-3. Summary of recommendations for enhancing Town of Dennis beaches.

Beach Site Recommendation EIULCHEL D G DG AL G Estimated Volume
Placement
Chanin Beach nourishment and dune restoration at east end; Bass Hole — pumped
i ~2,500 ft long from east end; ~15 to 20 cy/foot of . pump 37,500 to 50,000 cy
Memorial beach Sesuit Harbor — trucked
Reduce frequency of nourishment to every other year;
Cold Storage stockpile extra sand in dunes landward of parking lots Sesuit Harbor — pumped 6,000 cy
for use at other beaches as needed
Beach nourishment and dune restoration; ~3,800 ft
. long; ~15 to 20 cy/foot of beach. Negotiate with the Bass River — pumped
West Dennis Town of Yarmouth to share sand dredged from the Swan Pond River - pumped 57,000 to 76,000 cy
entrance channel, rather than pump it all to Yarmouth
. Dune restoration with path for beach access; ~110 ft .
South Village long by 80 ft wide to 100-yr stillwater clev. Swan Pond River - pumped 1,000 cy
. Beach nourishment; ~370 ft long to ends of the groins; Swan Pond River — pumped
Haigis ~8 to 10 cy/foot of beach Sesuit Harbor — trucked 3,0001t0 3,700 cy
Beach nourishment and dune restoration; ~450 ft long Swan Pond River — pumped
Glendon Rd, to ends of the groins; ~8 cy/foot of beach Sesuit Harbor - trucked 3,600 cy
Beach nourishment; ~570 ft long to ends of the groins; Swan Pond River — trucked
Sea St. ~8 to 10 cy/foot of beach Sesuit Harbor - trucked 4,500 10 5,700 cy
Sea View Dune restoration with path for beach access; ~110 ft Swan Pond River — trucked 750 ¢
long by 50 ft wide to 100-yr stillwater elev. Sesuit Harbor - trucked Y
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a subsidiary of Geocomp Corporation

Client: Woods Hole Group

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:Chapin Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174771

Test Comment:
Sample Description:
Sample Comment:

Moist, light yellowish brown sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Sieve Name Sie‘:: :‘:ize, Percent Finer | Spec. Percent Complies Coefficients
Dgs5 =0.6038 mm D39 =0.3232 mm
#4 4.75 100
#5 2.00 100 D60 =0.4281 mm D15 =0.2808 mm
#10 200 100 Ds0 =0.3899 mm D10=0.2679 mm
#18 1.00 100
o - - Cu =1.598 Cc =0.911
#35 0.50 77 Classification
#40 0.42 55 ASTM Poorly graded sand (SP)
#60 0.25 3
#100 0.15 1
#120 0.12 0 AASHTQ Fine Sand (A-3 (0))
#200 0.075 0
#230 0.063 0
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Woods Hole Group

Geo-resting Project:  Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
ex pr €SS Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:Cold Storage Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174772

Test Comment: -
Sample Description:  Moist, light yellowish brown sand
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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m Dgs =0.7242 mm D30 =0.3607 mm
#4 4.75 100
#5 2.00 100 De0o=0.5189 mm D15=0.2934 mm
#10 2.00 100 Dso =0.4631 mm D10=0.2739 mm
#18 1.00 99
5 - - Cu =1.894 Cc =0.915
#35 0.50 57 Classification
#40 042 72 ASTM Poorly graded sand (SP)
#60 0.25 3
#100 0.15 1
#120 0.12 1 AASHTO Stone Fragments, Gravel and Sand
7200 o075 T (A-1-b (0))
#230 0.063 1
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
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Client:

Woods Hole Group

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:Glendon Test Date: 03/04/10 Checked By: jdt

Depth : —-- Test Id: 174768

Test Comment: -
Sample Description:
Sample Comment:

Moist, light yellowish brown sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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#18 1.00 160
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#35 0.50 92 Classification
#40 042 83 ASTM Poorly graded sand (SP)
#60 0.25 37
#100 0.15 3
#120 012 1 AASHTOQ Fine Sand (A-3 (0))
#200 0.075 ]
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client:

Woods Hole Group

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:Haigis Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174767

Test Comment: --
Sample Description:
Sample Comment: --

Moist, yellowish brown sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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g Dg5 =0.8354 mm D30=0.5238 mm
#4 4.75 100
#5 4.00 100 Deo =0.6757 mm D15=0.3788 mm
#10 2.00 100 Dsg=0.6207 mm D10=0.2846 mm
#18 1.00 98
50 o5 = Cu =2.374 Cc =1.427
#35 0.50 25 Classification
#40 0.42 7 ASTM Poorly graded sand (SP)
#60 0.25 8
#100 0.15 3
#130 13 3 AASHTO Stone Fragments, Gravel and Sand
#200 0075 3 (A-1-b (0))
#230 0.063 3
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Woods Hole Group
Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:Sea Street Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174769

Test Comment: ---
Sample Description:  Moist, yellowish brown sand
Sample Comment: -
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#10 2.0 100 Dso =0.5403 mm D10 =0.3153 mm
#18 1.00 100
#20 0.85 100 Cu =1878 Cc =1.112
#35 0.50 42 Classification
#40 0.42 21 ASTM Poorly graded sand (SP)
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Client: Woods Hole Group

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample 1ID:Sea View Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174773

Test Comment: --

Sample Description:  Moist, light yellowish brown sand

Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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mn Dgs =0.4682 mm D30 =0.2927 mm
#4 475 100
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#10 2.00 100 Dso =0.3431 mm D10 =0.2481 mm
#18 1.00 100
30 T %0 u =1.497 Cc =0.930
#35 0.50 90 Classification
#40 0.42 77 ASTM Poorly graded sand (SP)
#60 025 10
#100 0.15 1
#120 0.12 T AASHTQ Fine Sand (A-3 (0))
#200 0.075 1
#230 0.063 1
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Woods Hole Group

express

a subsidiary of Geocomp Corporation

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:South Village Test Date: 03/04/10 Checked By: jdt

Depth : --- Test Id: 174766

Test Comment:
Sample Description:
Sample Comment:

Moist, olive gray sand
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Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— — 99.2 0.8
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent| ~Complies Coefficients
mm Dgs =0.3964 mm D30 =0.2470 mm
#4 4.75 100
#5 2.00 100 Deo =0.3206 mm D15=0.1907 mm
#10 2.00 100 D50 =0.2945 mm D10=0.1749 mm
#18 1.00 100
50 oEE 00 Cu =1.833 Cc =1.088
#35 0.50 97 Classification
#40 .42 93 ASTM Poorly graded sand (SP)
#60 0.25 31
#100 0.15 1
#120 012 1 AASHTO Fine Sand (A-3 (0))
#200 0.075 1
#230 0.063 1
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
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Client: Woods Hole Group

express

a subsidiary of Geocomp Corporation

Project: Town of Dennis Beaches

Location: Dennis, MA Project No: GTX-9684
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:West Dennis Test Date: 03/04/10 Checked By: jdt

Depth : -—- Test Id: 174770

Test Comment:
Sample Description:
Sample Comment:

Moist, olive gray sand

printed 3/10/2010 11:09:01 AM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Sitt & Clay Size
— — 99.4 0.6
Sieve Name Sieve Size, |Percent Finer | Spec. Percent Complies Coefficients
e Dg5 =0.4863 mm D30=0.2707 mm
#4 4.75 100
#5 2.00 100 Ds0 =0.3634 mm D15=0.2108 mm
#10 2.00 100 Dso =0.3294 mm D10=0.1863 mm
#18 1.00 100
w55 . o Cu =1.951 Cc =1.082
#35 0.50 87 Classification
#40 0.42 76 ASTM Poorly graded sand (SP)
#60 0.25 22
#100 0.15 1
¥120 012 1 AASHTO Fine Sand (A-3 (0))
#200 0.075 1
#230 0.063 1
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
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GEOTECHNICAL LABORATORY TEST DATA

R

projecc. -+ 40HYE Filzpaue : STAL
4  Project No, : GIX-3417 Depth : === Blévatlon ¢ ===
3 Doring Mo, : -=- Tast Dats : 05/10/01 Tentod by + pop
Sample Nu. 1 Sta 01 Tesk Melbod 1+ ASTM D 422 Cheekod by 1 jdc

Tovasblicr ¢ ===
G1) Desariprion @ Wer, nlive gray sand
fomnrks 1 Somple concained shell frogmencs

FINE SIEVE SET

Yreve yieve Opaninga Walght Curnulalave Petoenc
Mesh Inchea Millimacers Ratalnagd Wuight Ruktained Finer
i ; () (gml (%]
Boopa 0.187 4,75 0.00 0.00 100
"'!. #10 u.n79 2.00 0.1% .14 100
!‘ B ) 0.033 0.84 1.19 1,34 100
#a0 0.017 . g.a2 11.81 13.1% 95 §
¥e0 0.010 6.36 61,74 174.89 15 .
> gL 0.006 n.3is 34.07 2G3.8¢ 4
| PO 1,00 v.07 7.34 271,20 1
g‘ in 2.31 . 273.51 ]
q Yoral Uty Weight of Sample = 381.2
1
# e ¢ 0.5441 mm
I -y : §,3084 me ¥
i 234 : 0.2025 we
y £an : 0.2270 me
DiG + 0.178A mm
DLN ¢ D.1AS3 mm -

T

So11 Closeificacion
"ASIM Group Symbol 1 BP

“ ASTM Group Name + poorly graded saaul
. AASHTO Group Symbol @ A-3(0)
AMNSATO Group Name : Fina Saad
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’ GUOTECHNICAL LABORATORY "WHST DATA . _ i

erojoct : 40826 Filcname : 8TA2

e .

p'roject No. : GIE-3417 Depth 1 --~- Elevation -
Boring No. : === Teat Dukeg : Uy/10/01 Tasted by ¢ omp
Sample No. + Alat #3 Tust: Mothod : ASTM D 422 Checkad by @ jdc

.

Location 1 ===
501l Dagcslphiun : Wot, olive gray sand
Remarke : Ssmple concoimed shell fragments

PR T S SRR

FINE SIEBVE SBT

i-i yiavre Sieve Openinga Waight Cutulst 1ve Prenent
Mes)s inches  Mlllieelwrn Berained Weight Hetvalped Piner
(qgm} lgm) P4 Y
- - -—--— e 4y 2  smsesseas® 0000 casesssodesessssss as= -
8, 0.187 4.8 0,00 a,0v 100
#10 0.079 ' 2,00 2,02 2.02 9y
Jz20 2 0,033 0.84 14,16 16.18 4
#10 0.017 0.8 67.68 B3.06 §7
89 0.010 n.2s 126.80 210.6G 18
#1000 0.00G 0.15 34.78 245.44 5
00 ¢.003 0.07 8.5 2563.96 1
Pan 3.43 257.28 n ;
Taral Dry Heigho of Sample - 266,393 b
1§% ¢ 0.5883 ma
ned ; 0,3685 ma ’ ' o
pPsy : 0.3487 i Sira
D30 : 0.2833 wm :
DPLG & 93.2219 am E
pit & 0.1833 mm = s
4041 Claagification
ASTM Group Symbol - 5P
ASTM CGroup Name : Poorly ycaded sand )
AASRTO Group Symbol : A-3(M) :
MEHTC Group Nawa @ Pine Sond
gl
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GBOUHCHNLCAL LABORATORY TRST DATA

Test Mcthod : ASTM D 422

Cumulacive
Welghl Retained
(gm)

grgjack : 40896

Puo=ul No : G'1X 3417 Dupth e

Doasaig Mo, s Tanr 1lave : 05/10/01
Sample No. @ &na 83

Lucat.lon -

Guil Pegeripoion : Wakb, ulive gray ssnd

RrnaTks 1 - --

FING SIEVE SPv
siove |, Sieve Opanings Welyht
Maah Inchgs Millimecaers Rerained

{gm)
i1 0,189 4.75 0.00
#L0 0.072 3.00 0.33
w0 0,033 a.8a 3.21
i1 0.017 0.42 82.24
w30 0.0%0 0.25 205,79
ti0o W, 008 0.15 14.98
4200 0.003 0.07 3.12
Pau 3.03
Tukal Dry Weight of Sanpla - 342.3

DOt : 0.5932 mm

Bt + ), 38323 im

Py o 0,356 wm T

DIn . 4.2971 nm

D15 ¢ 0,841 mm

Me o ¢.32533 ma

Sosil Clazxz ficarion

to e e~ 1 T T P et = o O

et P

-
"

e B = S e o

TeEmEaderana’

-

%
SULIR YT

ASTM Group Symbol

ASIM Group Nawe

AASHTO Group Sywbol
AASHTO Group Rame

GeoTesting Expfesa;, Inc. « Boxborough, MA « (878) 635-0424 - Fax (978) 635-0255.

i
'
]

8P

Pootly graded sand

A-41))
fing Sand

Sesuit Harbor

STA 3

Pilename 1 RTA3
Blavation ; -« =
TesLuad h‘[ 1 _m
Chavked By @ jdo

H]
i
?.
g
|
j
g
]

RS L e e S L T Y

it

S S

Uhiti e

HsE

v
¥



SR L S 3 . -
= i J-umﬂ.m. SRR I R I T SRR e T SR R e T R RS TR g e gl A h LN
b 2B ' i

'PUDS AODIq 134
1 UDNCLOSE( |DTSIA

Jopo snoyaws sou sldwog auns 03posh £ 00d {d43)
. , ! 8RID.LBY. v . . : UOYDDLISSEI)
]

anrmet

T m3n  hsavoa|  zwd | swvod | _
VD ¥ LTS o ; ._ ST1880D

ek

SYILINTIN NI 3ZIS NIVED

0L so0p 100 soo 'O go . b g O o 0¥ opg 000

ool ettt * g B HE e =
e PR T h

Cb seaamns] .. [E .m“_ /IQ“ s .mr -4 - - - !w... -F.TTLO\

o\w.m— 1 — YT -] 1 -l - | s | e *U

A3NIVLSY IN30¥]d
3
i
H
e
i
i
smesipe 1ea i -
8
LHOIIM A8 ¥3NI4 IN3IDYAd

] m s ' ..u m “ :
: b ] P48 i
Ob i J-“..m:m.mh 4 KT.M. . _TM. m - (0]:]
il 1 i
il . o ! ; ; :
Of j=-=--- P"L“ bt ; u M PP LI P - Lasesssnbonnnba A 4 (574
3l i i H ! r il
P | Hi ¥ ;
DZ frrvermfd i e 2 dendd - forreomete b i i+ o
¥ R t i i 2 1 :
H t ' . Ww HE-H s : 1
1l -0 . - L] . .
Ol /-1 a3 1-deebf f-bep 30 F & - 06
b L i i
" 1] » - . 1 . ¥
i3 a1id N [ Lil o PoE it i '
J T LI I | . i | = D01

covf ooz coip oof oef oz oiF »é L0l Z w7
3ZI1S IAIIS QHYONVLIS 'S

7 : . LO0T ¥ Aol woiy ¢ B10Q PYLS | 2ulbU3|Y
~——~ 1u03}030° ZZ¥ C WISV PUYIRY 53] "V VI1S
21%C=-%19 on oaloig v§ o165 o\ 3dwog! JoqJeH }Iinsas )
cges7 ¢ 1asloig ——~— "¢\ Sunceg ;

.

GeoTesting Express, Inc. ¢ Buxboraugh,‘MA + (978) 635+0424 « Fax (978) 635-0265

'h'l:'.m afEy

ih

R o T TR A AR D TS R IITTES) e e T S T e e B S D AP R Tecess | . xEiReda

i



i

Mem May 14 16:17:20 2001 Page : !
" GEOTRCHNICAL TABORATORY YEST DATA
! yroject : 40038 ) rilenawe 1 STAR
¥ rogect No. @ GTX-3817 Daprh 3 === Elmmtion 1 =e-
faving No, @ - Tugk Dota 1 05/10/01 Tested by : pap
sample No. : Sca f4 Tezt Mcthod : ASTM D 422 Chackad by « jdr
tacacion @ =e-
et $0i1 Reseriprion : Wel, black spand.
Remnrks : Sample has sullwswun odor
U .
i PINE SISVE SET =
E sieve Sieve Qpeming® Waighy Tumilat ive Barngne
! Mesh Zoches  Millumeters Retained Weighe Betained Finpr X
(Qu} {gm) i*} _*
B A T L1 - 0.3Ta 5.6! T 0.00 : 0.00 100 : ;
’ LEl 0.187 4.75 2.13 2.13 99
Kio n,0% 2.00 4.48 E.A) 98
k1) v.033 f.Re 3B.os 34,66 B84
(] ©.0L7 0.42 134.59 154,28 af
-t . o.010 0.2% 84.29 247.54 16
o #taw 0.00G 0.1% 25.17 272.91 ‘
#4720 0.003 a0.a7 10.44 283.08 4
% Pan 11,58 294.63 0
. Toral Dry Weaght of dample = 302.74 B
s ﬁ O3 : 0.797% mm : 5 A g
B DGO : 10,5230 mm : ? :
NEY : 9.4483 om
D30 ¢ 0.31087 umn
C D15 : 0.23567 mm -
DLO & 0.174% mm
4 setd Clasaification g
4 ASTM Group Symbol -
it ASTH Group Nome : Poorly gzadnd sond : )
: AASHTO Group Symbol : A-1-s(0) : )
AASHT( (rotip Nama : SlLoms Prugmencs, Gravel and Sand I L = :
. o
3
i 1
| N
i i
& i
. g ,
{
: Sesuit Harbor ﬂ
i STA 4
;
E i;
|
3
i
) i
o« E
it
I
| . -
i : ) i
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¥
E Moa May 14 16:17:20 2001 Pagm : 1
':E GBOTHCHNICAL LABOKATORY TEST DATA -
ié- vrojact : 4DA%A Filename : STAR h
2woject Vo, @ GTX-2417 Daprh + wn= - Blevation ; --- 4 > .
Foring No. : --- 1cat Date : 05/10/01 Taskad by : pup
sampez No. : Hra #5 Test Method : ASTM D 422 Chocked by « jdc
Tutaliun o il!
a so11 Nesoriptiont : Wet, very dark gesay sandy all. I
X aumarks : fampls containa shell fragmencs / H
{ @
. FINT 3IEVE SET ) .
{ Yiave Yieve Ogenings Heaght Cunalngive tercent
Mesi fnohee Millimarers Reravned Weighr Hetained Finey H
t Tgml {gm) "
...... - - - " scmmea - e s esesssae-—- - i
43 0.187 - 4.78 0.00 - 0.00 100 E
#10 0,079 2,00 0,16 0.16 100
F20 0.033 0.84 v.47 a.63 99 ' |]
I pdn 0.017 0.42 3.9 3.57 98 5
Bgy 0.010 ‘0.28 1.78 7.35 /9 "
#100 0,008 0,15 7.73 15,U8 1]
F o p200 0.002 .07 11.45 26.53 62
f Pan 42.56 59.11 [/
? Total Dzy Wmight of Sample - 77.0Y 3
. L
VAR ¢ 0.3041 omm |
ey : N/A .
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D¢ 1 N/A “ 1
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yo1l Daecriprion : Wat, black 8ili with sand
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Depth @ ===
Test Dues ; 0US/1G/01
Tast Mechod : ASTM 11 423

STt SRR i A

FINR SIEVE SET
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Ko n,0vs 2,00 0.a7 0,97
Faq 1,033 V.84 g.a? 0.4
440 ' 0,017 0.432 0.70 n,s4
i 1,010 n.2% 1.26 4.09
wigr 0.00G 0.15 5.59 7.68
paon 0.003 0.07? 6.78 14,46
Pun 53.1% 6£7.59%
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DR 3 U.115G wm
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Sesuit Harbor

1976 Sample Results
Borings: B1 — B10
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Bass River

1994 Sample Results
Samples: #1 - #2



BASS RIVER

SIEVE ANALYSIS # 1

Sieve #

4

10

20

40

&0

100

200

- Panr

Weight of

Sieve
591.4
509.1
474.7
456.8
325.3
314.4
302.17

,r/
370.7

Weight of Sample =

Weight of
Sieve & Sample

660.8

564.1

577.0

529.6

383.2

384.0

311.6

371.0

Net
&69.4
9340
102.3

72.8
974
66.6

90

0.3

July 18.

Retainedz.
15.8%9
1299
23.42
16.67

13.26

15.93

1994

Pass’
84.11
7152
48.10
31.43
18.17

2.24

0.07

0.00
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BASS RIVER

SIEVE ANALYSIS # 2 July 18, 1994
Weight of Weight of

Sieve # Sieve Sieve & Sample Net Retained’Z Passi
4 591.7 5?1.7 0.0 0.00 105.00
10 509.0 S509.7 0.7 0.16 ?9.84
20 474.,7 475.5 : 0.8 0.18 ?9.66
40 456.7 499.2 42.5 ?.62 ?0.04
&0 325.3 644 .2 318.9 72.20 17.84
100 314.1 389.2 25:1 17.00 0.84
200 302.2., 305.2 3.2 0.72 0,00
Pan 370.@;'. 371.0 0.5 0.11 0.00

Weight of Sample = 441.7
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Bass River

1986 Sample Results
Sample: #1



"C::::F’

-

-

BRAMAN ENGINEERING COMPANY

Sieve Analysis #1 . Bass River Channel
Weight of Weight of

Sieve § Sieve Sieve & Sample Net Retained % Pass %
4 594.2 594.5 0.3 0.06 99.94
19 510.2 516.9 6.7 l‘.45 98.49
20 475.5 635.8 160.3 34.64 63.85
40 459.0 704.8 245.8 53.11 10.74
80 438.2 486.9 48.7 10.52 0.22
200 400.4 401.3 0.9 .19 0.03
‘Pan 374.0 374.1 0.1 .02 0.0

Weight of sample = 462.8

civil engineers & surveyors

444 main street

wareham, massachusetts 02571

telephone 295-0637
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Swan Pond River

1993 Sample Results
Samples: #1 -#2



August 1993

SIEVE ANALYSIS

SWAN POND RIVER - DREDGE SAMPLE #1

Weight of Weight of
Sieve# _ Sieve Sieve & Sample Net ‘Retained’% PassZ%
4 592.8 608.5 15.7 2.3 97.7
10 509.7 528.1 18.4 2.7 95.0
20 4741 | 709.8 235.7 34.3 60.7
40 456.3 818.0 361.7 52.6 8.1
60 . 325.6 | | 378.1 52.5 7.6 0.5
100 314.4 . 317.4 ‘ 3.0 0.5 0.0
200 302.5 302.5 | 0.0 0.0 0.0
Pan 371.0 371.2 0.2 0.0 0.0

Weight of Sample = 687.2
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August 1993

SIEVE ANALYSIS

SWAN POND RIVER - DREDGE SAMPLE #2

Weight of Weight of
Sieve# Sieve Sieve & Sample
4 592.8 603.1
10 209.7 5922.2
20 474.1 642.2
40 456.3 | 897.6
&0 ' 325.6 330.0
100 314.4 314.4
200 302.5 302.6
Pan 37L.0 | 371.0

Weight of Sample = 636.7

Net

10.3

12.5

168.1

441.3

4.4

0.0

0'1

0.0

Retained’

1.6

2.0

26.4

&69.3

0.7

0.0

Pass%
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August 1993

SIEVE ANALYSIS ‘

SWAN POND RIVER - BEACH SAMPLE #1

Weight of Weight of
Sieve# ' Sieve Sieve & Sample Net Retained’% Pass%
4 592.8 605.2 12.4 1.2 78.8
10 509.7 549.3 39.6 3.8 ?5.0
20 474.1 | 808.9 334.8 32.4 62.6
40 456.3 1049.9 593.6 57.4 5.2
60 325.6 374.6 49.0 4.8 0.4
100 314.4 318.8 4.4 0.4 0.0
200 302.5 302.6 | - 0.1 0.0 0.0
Pan 371.0 - 371.1 0.1 0.0 0.0

Weight of Sample = 1034.0
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August 1993

SIEVE ANALYSIS

SWAN POND RIVER - BEACH SAMPLE #2

Weight of Weight of
Sieve# Sieve Sieve & Sample Net
4 592.8 608.8 16.0
10 509.7 520.2 10.5
20 474.1 686.9 212.8
40 . 456.3 816.6 360.3
&0 325.6 397.0 71.4
100 314.4 327.3 12.9
200 302.5 302.8 0.3
Pan 371.0 371.2 0.2

Weight of Sample = 684.4

Retained%

2.3
1.5
31.1
52.6.
10.5
2.0
0.0

0.0

Pass’

7.7

?6.2

65.1

12.5
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Swan Pond River

2009 Sample Results
Samples: 1C-2 to IC-4
and OC-3 to OC-8



®{OASTAL

| INGINEERING
@l0MPANY, INC.

SIEVE ANALYSIS DATA AND COMPUTATION SHEET

Project Number:

Sheet 1

of 2

260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700

CLIENT: Town of Dennis

SAMPLE NUMBER:

IC-2

DATE: 9/14/2009 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 724.3 SOURCE OF SAMPLE Swan Pond River
PAN WEIGHT: 286.9 SAMPLED DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight Percent | Percent | Percent Manual
Retained { Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters| Mesh {grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 15.2 15.2 2.10 210]  97.90
10 32,3 47.5 4.46 6.56| 9344
40 491.2 538.7 67.82 74.38 25.62
200 180.6 719.3| 2493 99.31 0.69
Pan 45 723.8 0.62 99.93 0.07
Passed Mesh Sieve
TOTAL 723.8

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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Cupn Liver Drclde Coastal Engineering Co., Inc. _ Date: q4—14-09

260 Cranberry Highway

i GRADATION CURVES

FAX(508)255-6700

U.5. 5STANDARD SIEVE OPENING IN INCHES U.5. 5STANDARD SIEVE NUIIBERS HYDAOMETER
! 3 y 3 J 4 B 810 1416 20 30 40 50 70 100140 200
100 ? ; ? 3 !A 11 bl Lo o L t !ti } t 7t 0
N
-
a0 \\ 10
B0 20
\ -
-
- T o
S E
ERT { a0
> o
% i
G 50 5 so @
2 <
. 8
L 40 60
Ul -4
o i
m u
a2 30 70
o
20 v 5 80
N !
10 |— "\ f0
)
by
(] » 100
500 100 50 10 L] 1 " 05 0.1 0.05 a0 0.005 0.001
GARAIN S51ZE MILLIMETERS
GHAVEL SAND
SILT OR CLAY
SHOpLES COARSE | FINE COARSE|  MEDIUM | FINE
SAMPLE NO. | ELEV. OR DEPTH CLASSIFICATION NAT W LL PL Pl PROJECT Nz it Predoe
a7z
Fc-2 _|EL."i.0 MED —FINE SAND :
AREA Dennis MH
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEERING Project Number:
Sheet 1 of 2
C OMPANY! INC' 260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: 1C-3
DATE: 9/14/2008 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 572.1 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT: 206.9 SAMPLED | DKM
Cumulative Cumuliative Project
Sieve Openings U.S. Sieve| Weight Weight | Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Milimeters| Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 10.6 10.6 1.85 1.85|  98.15
10 25.2 35.8 4.40 6.26|  93.74
40 351.5 387.3 61.44 67.70 32.30
200 180.2 567.5|  31.50 99.20 0.80
Pan 3.9 571.4 0.68 99.88 0.12
Passed Mesh Sieve
TOTAL 571.4

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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Suen L Dadse Coastal Engineering Co., Inc. _ Date: f— /c,t--d.gf
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEERING Project Number:
Sheet 1 of 2
C OMPANY’ INC' 260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: IC-4
DATE; 9/14/2009 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 541.3 SOURCE OF SAMPLE Swan Pond River
PAN WEIGHT: 296.9 SAMPLED | DKM
Cumuiative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight | Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters| Mesh {grams) { (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 825 825  15.24 1524 8476
10 21.5 104.0 3.97 1921] 8079
40 271.1 375.1]  50.08 69.30]  30.70
200 162.5 537.6|  30.02 99.32 0.68
Pan 3.2 540.8 0.59 99.91 0.09
Passed Mesh Sieve
TOTAL 540.8
SIEVE ANALYSIS PERFORMED BY: JRN

REMARKS

*An abundance of cobbles were obtained in this sieve and was unlike the composition
of the other samples in the vicinity. Therefore, point was disregarded on the gradation curve and

curve was adjusted to best fit the remaining data.
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Coastal Engiueeriug Co., Inc, _ Date: g—ld-a4g

260 Cranberry Highway

A ‘C:rlaans. MA 02653 GHADAT]ON CU RV ES
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NG]_NEERING Project Number:
Sheet 1 of 2
C OMPANY’ INC' 260 Cranberry Hwy., Orieans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER; 0C-3
DATE: 9/14/2009 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE; 548.3 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT: 296.2 SAMPLED | DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
inches | Millimeters| Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 195 19.5 3.56 3.56]  96.44
10 10.2 297 1.86 542| 9458
40 4212 4509  76.82 82.24| 17.76
200 96.3 547.2]  1756]  99.80 0.20
Pan 0.1 547.3 0.02| 9982 0.18
Passed Mesh Sieve
TOTAL 547.3

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEERING Project Number:
Sheet 1 of 2
C OMPANY’ INC‘ 260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: 0C-+4
DATE: 9/14/2009 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 442 2 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT:; 296.2 SAMPLED | DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight | Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters| Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
“ 15.7 15.7 3.55 3.55|  96.45
10 6.3 22.0 1.42 498  95.02
40 333.8 3558]  7549]  80.46] 1954
240 86.0 4418  19.45]  99.91 0.09
Pl 0.1 441.9 0.02 99.93 0.07
Passed Mesh Sieve
TOTAL 441.9
SIEVE ANALYSIS PERFORMED BY: JRN

REMARKS:
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C OASTAL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEERING Project Number:
Sheet 1 of 2
C OMPANY’ INC’ 260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: 0C-5
DATE: 9/14/2008 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 374.2 SOURCE OF SAMPLE Swan Pond River
PAN WEIGHT: 296.2 SAMPLED | DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight | Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters| Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 9.7 97 2.59 250  97.41
10 15.2 24.9 4.06 665 9335
40 295.3 3202 78.92 8557|  14.43
200 532 373.4] 1422 99.79 0.21
Pan 0.1 373.5 0.03 99.81 0.19
Passed Mesh Sieve
TOTAL 3735

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEER]NG Project Number:
Sheet 1 of 2
C ON{PANY’ INC' 260 Cranberry Hwy., Orieans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: 0C-6
DATE: 9/14/2008 PROJECT: _Swan River Dredge
DRY WEIGHT OF SAMPLE: 446.1 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT: 296.2 SAMPLED | DKM
Cumuiative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters{ Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 14.3 14.3 3.21 321  96.79
1o 5.1 19.4 1.14 4.35] 9565
40 356.8 376.2|  79.98 84.33] 1567
200 69.3 4455 1553 99.87 0.13
Fap 0.2 445.7 0.04  99.91 0.09
Passed Mash Sieve
TOTAL 4457

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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C 0 AST AL SIEVE ANALYSIS DATA AND COMPUTATION SHEET
E NGINEERING Project Number:
Sheet 1 of 2
C OMPANY’ INC' 260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700
CLIENT: Town of Dennis SAMPLE NUMBER: 0C-7
DATE: 9/14/2009 PROJECT: Swan River Dredge
DRY WEIGHT OF SAMPLE: 654.3 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT: 296.2 SAMPLED | DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight Percent | Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimeters Mesh (grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 19.6 19.6 3.00 300  97.00
10 26.3 45.9 4.02 7.02]  92.98
40 496.4 5423| 7587] 8288  17.12
200 1112 653.5|  17.00]  99.88 0.12
Pan 0.1 653.6 0.02|  99.89 0.11
Passed Mesh Sieve
TOTAL 653.6

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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®JOASTAL

| AINGINEERING
®l0MPANY, INC.

SIEVE ANALYSIS DATA AND COMPUTATION SHEET

Project Number:

Sheet 1

of 2

260 Cranberry Hwy., Orleans, MA 02653 508-255-6511 Fax: 508-255-6700

CLIENT: Town of Dennis

SAMPLE NUMBER:

0Cc-8

DATE: 9/14/2009 PROJECT; Swan River Dredge
DRY WEIGHT OF SAMPLE; 328.8 SOURCE OF SAMPLE  Swan Pond River
PAN WEIGHT: 296.2 SAMPLED | DKM
Cumulative Cumulative Project
Sieve Openings U.S. Sieve| Weight Weight Percent { Percent | Percent Manual
Retained | Retained | Retained | Retained | Passing | Specifications
Inches | Millimetersi Mesh {grams) | (grams)
0.75 0.0 0.0 0.00 0.00 100.00
4 17.2 17.2 5.22 522|  94.78
10 10.9 28.1 3.31 852]  91.48
4l 248.3 o764 7520 8381 18.19
200 52.5 328.9] 1592 99.73 0.27
Pan 0.1 329.0 0.03 99.76 0.24
Passed Mesh Sieve
TOTAL 329.0

SIEVE ANALYSIS PERFORMED BY:

REMARKS:
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