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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC WORKS RELATIVE TO THE PROTEC-
TION OF PROPERTY ALONG THE WATER-
FRONT IN DENNISPORT SECTION OF THE
TOWN OF DENNIS.

100 Nashua :eet, Boston, Derember 1, 1948.

To the Honorable Senate and Ho of Representatives of the Common-
sachusetts.dth of M

In accordance with the provisions of chapter 59,
Resolves of 1948, the Department of Public Works
presents herewith its report on an investigation relative
to the protection of property along the Dennisport shore.

Chapter 59 of the Resolves of 1948 follows:

Cl)t Commontoealtf) of spassadbusetts

Resolve providing for an Investigation relative to the Pro-
tection or Property along the Waterfront in the Dennis-
port Section of the Town of Dennis,

Resolved, That the department of public works is hereby authorized
and directed to investigate the conditions causing the erosion of the
shore along the waterfront in the Dennisport section of the town of
Dennis with a view to determining the best means of relieving or
improving said conditions by the construction of breakwaters, sea
walls or other shore protection. Said department shall report to the
general court theresults of its investigation, and its recommendations,
if any, with plans and estimates of the cost of any work or improve-
ments recommended by it, together with drafts of legislation necessary
to carry such recommendations into effect, by filing the same with the
clerk of the house of representatives on or before the first Wednesday
of December in the current year.
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Beach Erosion Report of the Dennisport Shore.

The purpose of this report is to investigate the condi-
tions causing the erosion of the Dennisport shore and to
determine the best method of preventing further erosion,
stabilizing and improving the beach, and providing
adequate protection to the upland and building property
adjacent thereto.

Conduct of Study.
This study is based on numerous recent examinations

of this shoreline, together with a survey made by the
Division of Waterways and completed in November,
1948. Various data incorporated in this report, pertain-
ing to this section, have been obtained from the following
publications:
1. A geologic study of the shore-line changes along the south shore of

Cape Cod caused by the hurricanes and stomas of September,
1944 through January 1, 1945, and prepared by the U. S. Depart-
ment of the Interior, Geological Survey, under a co-operative

project of the Massachusetts Department of Public Works.
A study made in 1941 on beach erosion from Point Gammon to

Chatham by the Department of the Army and the U. S. Beach
Erosion Board.

Location.
Dennisport is a section of the town of Dennis, located

on the south side of Cape Cod and lying between West
Dennis and the town of Harwich. It is approximately
eight miles east of Hyannis.

General Description.
The Dennisport shore borders on Nantucket Sound

and extends a distance of 2.1 miles. It is bounded on its
westerly end by Swan Pond River and on its easteily
end by the Dennis-Harwich town line, which is approxi-
mately 500 feet west of Herring River.

Offshore from the beaches there is a gently sloping
shelf of shoal area, varying in width from 1,000 to 2,500
feet, extending to approximately the 6-foot depth contour.
This shoal area is known as Kill Pond Bar.

Purpose.
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The bank or cliff landward of the beaches along this
entire section is composed entirely of sand and gravel,
and varies in height between 4 to 20 feet above the plane
of mean low water.

This shore is not subject to severe wave attack because
of the partial protection provided by Monomoy Island,
Nantucket Island and Marthas Vineyard.

The coastal area adjacent to the shore has been ex-
tensively developed as a summer vacation and recrea-
tional area. The westerly half of the area contains mostly
small portable type summer residences, including a num-
ber of trailer camps. The easterly half has been devel-
oped into a section containing, for the most part, summer
residences of a slightly more substantial type.

Existing Protective Structures
The present structures along this shore consist of 21

stone groins or jetties and approximately 1,500 feet of
timber bulkheads. The timber bulkheads were built and
paid for by the property owners and are now, for the
most part, in poor condition. Five of the existing groins
were built and paid for by the property owners and the
remaining 16 groins were built by the Department of
Public Works and paid for by the Commonwealth of
Massachusetts, the town of Harwich, the county of
Barnstable and a very small contribution from the
property owners. These groins have been built during the
last twenty years and represent a total cost of approxi-
mately $27,000.

Geology.
Cape Cod is formed of glacial drift, being part of the

extensive glacial moraines which border southern New
England. The portion of these glacial deposits now above
water includes Cape Cod, Marthas Vineyard and Nan-
tucket Island.

The sea cliff along the Dennisport shore is composed of
outwash sand and gravel. Beaches along this section
have been formed, for the most part, by materials which
have been eroded from these cliffs, together with material
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eroded from the cliffs westerly of the Dennisport shore
and carried to this section by wave action.

A study of the shore-line changes along the Dennisport
shore, based upon surveys made by the United States
Coast and Geodetic Survey from 1846 to 1938, show that
accretion has occurred for about .3 of a mile eastward
from the east point of Swan Pond River, the average
shore-line advance having been about 100feet. Thence to
within about .3 of a mile of Herring River the recession
has averaged about 250 feet, and thence to the west
jetty at Herring River the accretion has averaged about
200 feet.

A comparison of the 1938 shore-line with the 1948
shore-line as determined by the survey upon which this
report is based, shows no appreciable change for .3 of a
mile at either extremity, whereas the center 1.5 mile
section has receded an average distance of 30 feet.

The net shore-line change between 1846 and 1948,
based on the previous figures, indicate that accretion has
occurred for about .3 of a mile eastward from the east
point of Swan Pond River, the average shore-line advance
having been about 100 feet. Thence a distance of 9,000
feet or to within about .3 of a mile of Herring River the
recession has averaged 280 feet and thence to the west
jetty at Herring River, the accretion has averaged about
200 feet.

The above indicates that the average recession of
approximately 75 per cent of the Dennisport shore has
been at the rate of about 3 feet per year, with the resultant
annual loss of approximately .6 of an acre of upland
property within this area.

Tides.
The following tidal ranges for the Dennisport section

have been taken from “Tide Tables, Atlantic Ocean

Shore-line Changes.
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1947,” as published by the U. S. Coast and Geodetic
Survey.

Tidal Range in Feet.

Mean. Spring.

Dennisport (Herring River) 3.4 4.1

Dennisport (Swan Pond River interpolated) . . . 3.1 3.7

South Yarmouth (Bass River) 2.8 3.4

Higher tides occasionally occur as a result of unusual
storm conditions. The hurricanes of September 21, 1938,
and September 14-15, 1944, caused high water which
averaged 7 feet and 11 feet, respectively, above the plane
of mean low water, and in the case of the 1944 storm
inundated large coastal areas as shown on sheet No. 6
of the plans. 1

Currents

Currents along this section flow eastward on flood
tide and westward on ebb tide.

Wind.

the duration and average
Cross Rip Lightship between
sheet No. 6 of the plans. 1

m the westerly sector, the
mostly during the winter

Wind diagrams giving
velocities as observed at the
1934 and 1938 are shown on

Prevailing winds are fr<
northwest winds blowing
months and the southwest during the summer. Of funda-
mental importance because of their relation to wave
action and littoral drift are the winds from the south-
west, south and southeast, winch blow for 88, 35 and
33 days, respectively, out of the year.

Limited wave observations indicate that the prevailing
direction of travel is from the southwest, that the height

Waves.

On filein the office of the Clerk of the House of Represent;
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is seldom over 3 to 4 feet
50 feet.

and the length seldom over

Littoral Drift.

The accumulation of beach material on the west sides
of the groins and jetty within this section show a pre-
dominant littoral drift from west to east, this being the
direction of drift to be expected as a result of the prevail-
ing southwest winds. Southeast winds which blow for
about thirty-three days of the year may cause temporary
reversals in the direction of the drift.

The major source of drifting material is the erosion of
the beaches or of the cliffs behind them.

Ownership of Shore.
The Dennisport shore, with a total length of 11,200

feet, is, for the most part, privately owned out to extreme
low water. The town of Harwich, as shown on the
plans, 1 owns two town beaches and two town ways or
streets extending to the shore. The general public has
the right to trespass upon that section of beach landward
of the low-water line, and held under private ownership,
only for the purposes of fishing and fowling. Following
is a summary showing the lengths of this shore held under
private and public ownership:

Length of Shoi
F

Public ownership
Private ownershi|

1,060
10,140

Total 11,200

Property Valuations.
According to town authorities, upland property along

the Dennisport shore is assessed at the rate of $2,000 per
acre, irrespective of the width of any particular parcel.
It is estimated that the assessments represent 50 per cent
of the actual land value, and that the valuation of the
shore land is approximately $4,000 per acre. No reliable

,n the office of the Clerk of the House of Ilepresentativ
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estimate is available as to the valuation of the building
property along this shore and adjacent to the sea cliff.

In the 9,000-foot section of the upland property sub-
ject to erosion, for a width of 100 feet back from the cliff
face, it is estimated that the town collects approximately
$6,000 annually in taxes on land and buildings.

Plan of Protection.
Many factors enter into the choice of method to be

employed in order to properly develop or protect any
given shore or locality from erosion by the sea. The
first question which must be answered is the relative
importance of the beach as compared to the upland
property in so far as there are certain types of shore
protective structures that tend to benefit and protect
the uplands from damage while accelerating erosion to
the beach. Following is a general discussion of the
various types of structures now in common use for the
purpose of shore protection, together with the Depart-
ment’s opinion as to their relative merit as applied to
their possible use on the Dennisport shore.

1. Breakwater. This is a structure usually built
parallel to and at a considerable distance from the shore
line, and is generally constructed in the form of a heavj
stone mound. Its use is generally, due to its large initial
cost, limited to the protection of a densely developed and
highly valued property from the effects of very heavy
wave action. The fact that storms within the Dennisport
area would be. likely to approach the shore from all
angles would necessitate a continuous breakwater. The
cost of such a structure, together with the fact that wave
action in this section is rather moderate, would preclude
its selection for possible use in this locality.

2. Seawalls or Bulkheads. These structures are walls
generally built at the base of the cliff, and can be con-
structed of cement concrete, stone, steel or wood. Their
purpose is to protect the cliff from erosion by wave
action. If properly constructed they are effective, but if
used without additional structures which will aid in
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retaining and collecting beach material, they have a
tendency to accelerate the erosion of the beach. Suitable
walls, of the above mentioned materials, erected to pro-
tect the cliffs along this shore from the average storms
would be built to a top elevation of 10 feet above the
mean low water plane, and would cost approximately
.140 per lineal foot. To provide adequate protection
against a storm similar to that of 1944, it would be
advisable to build walls with a top elevation of 15 feet
above mean low water, in which case their estimated
cost would range approximately 8100 per lineal foot. The
life of these structures would range from approximately
20 to 25 years in the case of wood or steel, to 40 to 50
years in the case of cement concrete.

It is evident that the lowest cost wall, providing pro-
tection only against normal storms, and having a probable
life of not over forty years, if constructed along the
9,000-foot section of cliff subject to erosion, would cost
approximately $360,000. In view of the fact that the
total estimated valuation of both land and buildings for
a 100-foot width along this shore front does not exceed
$300,000, it is felt that the construction of any type of
wall along this section would not be warranted at the
present time.

3. Groins. These are structures sometimes referred
to as jetties, built of either stone, steel, wood or cement
concrete, projecting out from the cliff into the water,
generally at right angles to the shore line. In this area
they are usually constructed of large stone. Their pur-
pose is to act as sand traps, collecting and holding the
beach material being moved along the shore by the
littoral or longshore currents generated by the wave
action. The amount of material impounded depends on
many factois, the greatest of which are (1) the height
and length of the groin, and (2) the amount of material
moving along the shore. The twenty-one existing groins
within this section have built up the beach to the limit
of their capacity, but are, for the most part, of insufficient
height or length to provide a beach wide enough to
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provide adequate bank protection. Surveys following
the 1944 hurricane showed that no serious cliff erosion
occurred where the beach along Dennisport shore had
a minimum width of 115 feet between mean high water
and the foot of the cliff. It is therefore believed that if
the present groin system is expanded by increasing the
size of the present groins, and by adding additional
groins so that the width of the beach can be built up to a
minimum width of 115 feet, then this type of shore
protective work would not only provide adequate pro-
tection to the bank during normal storms, but would
also increase the beach area for bathing purposes. The
plan for such a development of the groin system along
this shore is shown on the plans 1 and its details and cost
are as follows;

Proposed Shore Protection Work by Development of Groin System

II IGroin No. Length of Groin. Rebuild
1 Existing

Station. ! Groin to Remarks.
Exist- Pro- Present Proposed j Standard

ing. posed, j (Feet). (Feet). ' Design.

1 - 110+10 150 - Leave as is.
2 - 107+20 125 - - Leave as is.

2a 104+35± - 150

2b 101+50=*= - 150
2c 98+65± - 150

3 - 95+80 145 -

- Leave as is.
4 - 93+20 125 - - Leave as is.

4a 89+85 =fc - 150
4b 86+25 ± 150

5 - 82+80 120 150 >/

6 2 - 80+40 100
6a 79+00 - 150

7 - 76+80 135 150 v/
8 - 75+00 125 150 -v/
9 - 73+10 125 150 >/

19 - 70+35 140 - - Leave as is.
11 - 67+50 115 150 V -

12 - 66+00 125 -
- Leaveas is.

12a 62+75 150

1 On file in the office of the Clerk of the House of Representatives.
2 Abandon existing groin.
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Proposed Shore Protection Work by Development of Groin System
Concluded.

Groin No. Length of Groin. Rebuild
Existing

Station. Groin to Rer
Exist- Pro- ■ Present Proposed Standard

Stat

ing. posed. (Feet). (Feet). Design,

13 - 59+15 150 150 V
14 - 56+10 135 150 +

15 - 53+30 100 150 V
16 - 50+75 105 150 V
17 - 47+70 145 150 +

18 - 44+25 100 150 +

19 - 41+00 150 150 +

20 - 37+35 135 150 +

20a 33+10 - 150
20b 29+10 - 150

21 - 24+60 145 - 1 Le

Estimated Cost of Above Plan of Development.
New stone groins (150 feet long), 9 at 54.000 each $36,000
Existing stone groins to be rebuilt to design as shown on sheet

No. 6, 13 at $2,500 each 32,500

$68,500
Engineering and contingencies at 10 per cent ....

6,850

350 (say $75,000!

Conclusions and Recornmendations.
The Department of Public Works, after due considera-

tion of the various facts and opinions as set forth in this
report, arrives at the following conclusions with respect
to its investigation relative to the protection of property
along the waterfront in the Dennisport section of the
town of Dennis.

1. That the Dennisport shore, having a total length of
11,200 feet, extending from Swan Pond River to the
Dennis-Harwich town line, has been subjected to con-
siderable damage caused bv storm wave action.

2. That this damage consists of (a) the inundation
during extreme storms of large areas landward of the
shore line (as shown on sheet No. G of the plans), 1 re-

On file in the office of the Clerk of the House of Representatives.
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suiting in a subsequent abandonment of property; (6)
the erosion of the cliff along a 9,000-foot section of this
shore amounting to an annual bank recession of approxi-
mately 3 feet per year, resulting in a subsequent loss of
taxable property.

The Department has considered the merits of various
methods of shore protective work now in common use
with regard to their possible adoption along this shore;
has compared their costs with the benefits to be derived,
and finds that

1. The construction of an off-shore breakwater, due to
its high cost in relation to the benefits to be derived,
would not be warranted at this time.

2. Sea wall or bulkhead construction to protect the
upland from erosion or inundation might prove harmful
to the bathing beaches along this area. The cost of such
structures would be too great to warrant adoption of this
type of protection.

3. The present groin system along this section, built
during the last twenty years, has demonstrated its
effectiveness in building up the beach and thus slowing
down the extent of bank erosion. The Department
believes that the present system has built up the beach
to its capacity, and if this system is expanded, as shown
on the plans, 1 such work will, within a short period of
time, increase the width of the beach above normal high
water to an average width of 115 feet, and thus materially
cut down the rate of bank erosion. It will also provide
adequate beach facilities for bathing purposes along this
section.

The Department therefore recommends that any shore
protective work done along this section in the near
future should consist of the expansion of the present
groin system. The accompanying plans 1 show develop-
ment which could be accomplished at a total estimated
cost of $75,000.

The Department, subject to appropriation, has the
authority, under chapter 91 (section 11) of the General

On file in the office of the Clerk of the House of Ilepresentat
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Laws, to undertake such work as would be covered by
the above described plan of work. The state contribu-
tion to the cost of the above-described work ivould
normally be obtained from the rivers and harbors appro-
priation. In recent years the annual state appropriation
which provides funds for river and harbor work has
provided that contributions of at least 50 per cent of the
cost of such work shall come from other sources.

The Department believes that no legislation is nece
sary

Respectfully submitted

DEPARTMENT OF PUBLIC WORKS.

William H. Buracker,
Commissioner of Public Work

George G. Hyland
B. H. Grout,

Associate Commissions

Richard K. Hale,
Director of Waterv


