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CORPS OF ENOTNLERS, U.S. ARMY
OFFICE OF THE DLVISTON EMGINEER
NEW ENGLAND DIVISTON
BOSTOH, MASS,

NEDVG _  January L, 1952

SUBJECT: Beach Erosion Control Report on Cooperative Study of Con-
necticut, Area 5, Pawcatuck River to Thames River.

TO: " The Chief of Engineers, Department of the Army, Washington
25, D.C.
SYLILABUS

This report, the fifth of a series to cover the entire coast of
Connecticut includes study of the shore line of the towns of Stonington
and Groton lying between the Pawcatuck River and the Thames River. The
purpose of fhe study is to determine the most suitable methods of stabil-
izing and improving the shore line.

The Division Engineer finds that there is a scarcity of beaches
éuitable for recreational use, that large extents of shore cannot justi~
fiably bé improved due to their physicsl character, inaccessibility and
limited development and that there is & need for proteciion and improve-
ment of localized areas now suffering from erosion. The Division Engineer
also finds that in general, the most suitable method of stabilizing and
improving the shore consists of restoration of beach losses by direct
placement of sand and the conéﬁruction of groins to retard future losses.

The Division Engineer recémmends that local interests adopt a pro-
Jject for protection and improvement of the publicly-owned bathing beach at
Eastern Polint Beach Park, the project to consist of direct placement of sand
fi11 along the narrow westerly end of the L00-foot beach east of and adjacent
to Eastern Point and enlargement of the existing impermeable groin located
at the east limit of the beach to a 300-foob lgngth. The need for pro-
tection of publicly-owned shores is insufficient to Warranf adoption of
a project by the United States authorizing Federal participation in the

cost of -construction.
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BEACH EROSION CONT:CL REPCRT ON COCRIRATTVE STUDY OF COYNECTTCUT,

Area S

Pawcatuck River to Thames Rivar

I. GENERAL

1. Authority. - This report was prepared by the Corps of Inginners,
United States Army, in cooperation with the Connecticut State Fleod Con-
trol and Water Policy Commission under auwthority of Section 2 of the

River and Harbor Act approved July 3, 1930, as amended and supplemented.
The basic agreement for the study of the entire Connecticut shore line
was approved by the Chief of Engineers on August 28, 1947 and the de-

tailed vrogram for this area on September 9, 1948,

2. Purpose. - The purpose of the study is to determine, (1) the
most suitable methods of stabilizing and improving the shore line be-
tween the Pawcatuck River and Thames l'»:i.w:xj (2) which sections of the
shore are desirable locations for beach improvements and the most ef-
fective measures for accomplishing the improvements, and (3) the economic

justification of protective and improvement measures.

3+ Prior Report. - Bulletin No. L6 of the Stote Geological and

Natural History Survey of Connecticut, published in 1929, is a paper by
Henry Staats Sharp, A.M., titled, "The Physical Histoery of the Con-
necticut Shore Line". This paper describes the geological history of
Connecticut and the various topographical features of the shore line.
The geological history contained in Appendix B is based principally

upon this report.

4o Location. - The portion of the Connecticut shore considered
in this report is an extent of about 31.5 miles located betwecen Pawcatuck
Point at the mouth of the Pawcatuck River and a pdint on the east shore
of the Thames River located about L,500 feet north of Easterﬁ Point. The
area includes the entire shore of the towns of Stonington and Groton bor-
dering on Little Narragansett Bay and Fishers Island Sound. The included

shore of Stonington is approximateiy 19.3 miles in length and that of
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Groton is about 12.2 wiles.The ereais adjacent to New London and extends
eastward to the Connecticut-Rhode Island State line. The New York, New
Haven and Hartford Rallroad runs along the sh;re within a distance of
avout two miles and is closely paralleled by United States Route 1. Ac-
cess to the shore is provided from Route 1 by a connecting system of
state highways, town, borough and private roads. Large portions of the

shore are not easily accessible,

5. Population. - The permanent population of Stonington in 1950
was 11,775 and that of Groton was 9,091. Summer increases in population

are estimated as 700 for Stonington and 3,500 for Groton,

6. Description. - The shore line of the study area is a shore line of
submergence. Iﬁ.is predominantly a shore line bordering unconsolidated
glacial drift materials. [rosion and drifting of these materials has re-
sulted in the formation of existing beaches largely in the form of barrier
bars, spits and tombolos. Areas behind these barrier beaches have filled
and become marshy, Numerous exposures of bare bedrock exist along the
shore throughout the study area. Projecting points of land not composed
of bedrock are generally fronted by protective barriers of boulders. De-
tailed descriptions of specific beach areas ars included in the discussion

of methods of protection.in a later section and in Appendix A.

IT. FACTORS AFFECTING SOLUTTON OF PRORLEMS

7.  Source of Supply. - Headlands composed of unconsolidated glacial

till were formerly the principal source of supply of beach material, Past
erosion has largely removed the finer materials so that the shores of these
headlands consist of bare bedrock or are protected by boulders and other

coarse materisl. Protective structures have alsec contributed to the elim-

nation of the source of bheach material.

8. Rates of Supply and Loss, ~ The rate of loss of beach material in
general slightly exceeds the rate of supnly. Over the period of record, a

large part of the shore line has receded at rates of 1 to 3 fcet per year.
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Minor accretion areas have resulted from structures or by trapping of ma-
terial in indentations of the shore. Detailed descriptions of shore line
and offshore depth changes at specific beaches are included in Appendix

E.

9. Mechanism of Loss, = The loss of beach material is caused by
wave action. The general features of the provlem are essentially the
same but detailed features vary throughout the area. The waves are short
waves caused by local winds, Tue te the natural and man-made proisction
of shore areas, waves generated by‘ordinary prevailing winds have little
effect in removing and transporting material along the shore. Movement
of materials is principally due to waves generated by winds of storm in-
tensity. The shore is exposed to appreciable fetches or open bodies of
ﬁater only in the southerlyrdirections. Stormslfrom these directions are
relatively infrequent. Tides are somi-diurnal. The mean range is 2.7
feet at the village of Stonington, and 2.6 feet at the mouth of the Mystic
River in Noank and at the state pier in New London Harbor. The maximum’
tide of record above the plane of mean low water was 11.0 feet 2t Stoning-
ton, and llfl feet at New London. Tides in excess of the mean height of
high water at New London occur as follows: 3 feelt in oxcess zbout once
g year; 2 feet in excess aboub 5 times a vear, and 1 foot in excess aboul
98 times a year. The maximum height of breakers inside the low watcer line
with tides 3 feet in excess of the mean height of high water is approxima-
tely 4.5 feet, but during infrequent higher tides, larger waves can reach
the shore. The movement of wmaterial by wave action is diverse in character,
Ordinary short storm waves cause littoral drift and offshore loss of beach
material., Absence of swells probably precludes the possibility of return
of material from offshore by wave action. Along shores which run generally
north and south, the predominant direction of littoral drift is northward.
Due to the irregularitj of the shore characterized by numerous indenbations
and projectionss there is no general ﬁovement of littoral drift eastward
or westward. Movément of material along shores which run generally east

and west is largely influenced by the direction of the maximum lengths of
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open bodies of water opposite these shores across which waves can be

generated. .

10. Methods of Modifying Rates of Supply and Loss. - In general,
the rate of supply of beach material cannot be increased except by ar-
tificially placing material directly on the beach or in stockpiles to
be distributed by wave action. Sources of sand have been determined
to exist in some areas within bracticable distance for hydraulic dredging
and pumping to shore. Where such sources are lacking, sand must be
trucked in from outside the arca. In a few instances, small accretion
areas have rcsulted from groin construction. Creation of beaches by
construction of groins to impound drifting sand is not in general a
practicable method in this area. Loss of land has been prevented, ex-
cept during the most severe storms or hurricanes, by armoring portions
of the shore anainst wave attack by revetments and sea walls in those
arcas where supply of mabterial has been insdequate to maintain a pro-
tectivé beach; Sea walls and revetments have not contributed to the
creation or maintenance of protective beaches; Such struclures have
actually reduced the supply of material available for beaches. Con-
struction of seca walls, reveciments and breakwaters are considered applic-

able only where the construciion of protective beaches are not practical.

1L. Design Criteria. - Proposed protective measures are designed to
provide protection against ordinary conditions of comparatively frequent
oceurregnce (at least once a year). They are not intended to provide pro-
tection to waterfront structures in the event of hurricanes or exceptional
storms of infrequent occurrence although even under these conditions same
protection will be afforded, Specific design criteria used for protective
works in this study area are éé follows:

(a) Design Tide. -~ The maximum elevation of tides which occur

at least once a year.,. Tide fecords at New London indicate that this ele-

vation is 3 feet above the plane of mean high water,.

(b} Sea Wall Elevations., - The top elevation of sea walls to be
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not less than the ncight of the design tide plus three-fourths the maxi.
mum height of breaking waves at the location of the proposed wall when
the water elevation is at design tide level. For walls copstructed at
the mean high water line, the top elevation to be not less than 7.5 feet
above the plane of mean low water.

(¢) Groins. - & top elevation of the inshore end of groins not
less than the general height of existing berms of beaches or 5 feoet aboﬁe
the plane of mean high water. This elevation may be limited where back-
shore areas and fronting walls afe lower than indicated above. A width
of inner horizontal section not less than the width of berm of the pro-
posed beach. A slope of intcrmediate section not steeper than the slope
of the existing bottom. A top elevation of the outer end of the groin not
lower than the plane of mean low water. For riprap construction, a mini-
munm height of groins of 3 feet. Groins to be sand tight and firmly secured
to bulkheads or to high land in the rear. Groins to extend out to a depth
of 6 feet below mean low wWater if practicable. In shallow arcas whcre
such groin lengths would be excessive, the length to be determined by the
width bf the proposed fill, |

(d) Sand Fills. - Berm elevations of proposed fills not less than
the general height of existing berms of beaches or 5 feet above the plane
of meaﬁ high water. .This elevation may be limited where backshore areas
and fronting walls arc lower than indicated above. A minimam berm width

of 25 fect, Slopes of fill of 1 on 20 to 1 on LO, generally 1 on 30.

ITT. PLANS OF IMPROVEMENT

12, Little Narragansett Bay (Between Pawcatuck Point and the Village

of Stonington). - This area includes the western side of Pawcatuck Point,

the Barn Island Waterfowl Area, Elihu Tsland and the shore lying between
Elihu Island and the village of Stonington. The Barn Island Waterfowl
Area belongs to the State of Conneccticut, Other areas are privately-
owned. The present condition of the shore indicates that during some

past period the forces of erosion were more active here. The shores of
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Pawcatuck Point, Barn Teland and the point at the east side of the
mouth of Wequetequock Cove are strewn wit boulders, apparently left

as a result of removal of “iner materials. The seaward shore of Elihu
Talnnd now consists largely of bare bedrock. Bedrock is exposed at
points aiong the shore west of Flihu Island. Available data indicates
that the only appreciable sha e line recession during recent years has
occurred along areas now canp sed of marsh. The area is sheltered by
Napatree Beach and Sandy Poin: =1¢ offshore breakwaters. It is very
sparsely settled. In 1950, 3 7 sas noted that construction of the first
two houses was underway at Pe vw.atuek Point. There were no buildings
along the shore of the Rarn * & ..nd Waterfowl Area. Tlihu Isloand and
the shore wesl of it known & the Stuart Estate were each occupied by
one residence and some fama ouildings. The only sandy beaches existed
in the Torm of twe sandy bairicr bars in indentations of the marsh of
the Barn Island Waterfowl / r¢n. Due to widespread pollution from the
Paweatuck River, the arca :.e& considercd unsafe for bathing although
limited uwse is made of the shore for this purpose. No plan of improve-
ment s considered necosstsy bt the present time.

13, Village of Stoniriggg. ~ The area considered inclules the east

shore of the villnge of 3t-ington between Stonington Point and East
Grand Street and the west 3 we of the village between Stonington Polint
and the mouth of Muanaducik (ove. The shore is largely protected by sea
wﬁlls, revetment, piérs, wha 5, bulkheads and breakwaters. -The Town
of Stonington owns property !aving a shore frontage of approximately 200
feet located at the northeant side of the village between Church and East
Crand Sirects. The propert; is occupind Wy a public school. There is a
low sca wall zlong the shore and dumped riprap revetment in front of the
wall, The Borouzh of Stonington owns a small vacant lot having a 50-foot
shore frontagze on the cast side of the village at the end of Wall Strect
and another vacant piecce of land at the tip of Stonington Point having a
shore frontage of approximately 360 feet. The 50-foot lot is fronted by

riprap revetment and the proporty at Stonington Point is protected by a
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loose stone seawall which was originally constructed by the United
States to stop erosion of the point when it.was occupied by a light-
house. %the Stonington Historical Socicty owns a vacant lot on the

cast side of the village between Omega Strect and Stonington Point
hoving a shore frontage of about 120 feet. This land is listed in the
town assessor's office as belonging to the United States. The shore
fronting all the above properties is coarse in compositioﬁ. ‘There is
practicaliy no beach fronting protective structures at high tidgo The
coarsencss of the foreshore material makes this entire area unsuitable

for recreational use. Two undeveloped sections of shore, one at the tip
of Stonington Point, the other at the foot of Wall Street are low in
elevation and subject to flooding during extrome tides. ‘Present and pro-
spective benefits do not justify consideration of prgtéctive works for
prevention of this flooding. The area does not requirc éhore protection
against erosion.

1. Officials of the Town of Stonington have indicated that there

ig a need for a public bathing'beoach in the vicinity of the villége. The
only appreciable extents of publicly-owned shore property arc located at

vonington Point and at the public school at Last Grand Strcet. Iﬁ ﬁould
be difficult to hold 2 sand beach at Stonington Point. The school area

at Eagt Grand Street and the adjacont privately-owned shore south of the
East Grand Street causcway would probably be stabla if developed by place-
ment of a sandy boeach., Other stable areas are loczted in the shore identa-
tion south of Wall Stract on the east side of the village and south of and
adjacent to the inner breakwater on the west side of the village. Due to
the existence of deep water closc to the shore south of the inner breakwater,
large guantities of fill would be required for a stable beach and the cost
of the development would be high., Maintenance of such a beach would also
be higher than at the sites referred to on the east side of the village.
The waters around the village are polluted so as to endanger the health of
bathers, Unless this pollution is abated, the areas mentioned above are

considered to be undesirable locations for development of a recreational



bathing beach. An existing privately-owned sandy beach which might serve
the needs of the community is located at Wamphassuck Neck at the north-
west corner of Stonington Harbor. Additional data concerning this beach

is contained in Paragraph 15.

15. Wamphassuck Neck. - The shore considered consists of the west

side of Stonington Harbor between the railroad causeway and Wamphassuck
Point and the shore west of Wamphassuck Poilnt te Lords FPoint., This cntire
area is privately-owned and sparsely settled. The shore is generally
coarse and boulder strewn or consists of marsh. The‘stonington Harbor
breakwaters afford shelter to the shore east of Wamphassuck Peoint along
which the greater part of the development has occurred. Due to the

lack of development close to the shore, there are no ufgent grosion prob-
lems in this area which require the construction of additional protective
structures. As has already been done in a few instances, groins can be
built to hold smallrsandy beaches on their south sides to provide for
recreational use by residents. There is a natural sandy beach at the
east side of Wamphassuck Neck adjacent to the railroad causeway formed
by the accumulation of sand due to northward drifting. This beach has
experignCed accretion continuously since 1838 and can be expected to re-

main stable. It ils a desirable location for development of a bathing
beach and merits consideration for this purpose in view of the need for

sush & beach to sérve the residents of the village of Stoningtone. Safe
means of access would have to be provided for such a development since

none exists at present,
16. Lords Point. ~ This privately-owned area lies between the marshy

shore west of and adjacent to Wamphassuck Neck and Ouambaug Cove., It con-
sists of two projecting rocky points forming a pocket or cove between them
and a sandy barrier bar fronting marsh and a pond located west of these
points. The barrier bar is known as White Beach. The entire area has bheen
developed into a colony of summer cottages.

17. The easterly projecting rocky point is low in elevation and sub-

Ject to flooding during extreme hizh tides. The shore of the point is com-
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posed of bare bedrock and scattered boulders and does not require pro-
tection against erosion. No specific plan has been considered since pro-
tection against flooding is not regarded as being within the scope of
this study.

18. Comparison of shore line positions indicates that since 1838
the éhore of the cove between the projecting rocky points has receded
100 to 200 feet. A shore road closely parallels the northwest shore
of the cove and it is nrotected by a masonry wall. The high water line
is st or close to the foot of this wall., The beach material fronting the
wall is coarse 1n composition, consisting largely of gravel and cobbles.
This coarse material and the wall spoear to have adequately stabilized the
shore so that no zdditional protection is necessary. The shore fronting
the wall lines in a well-sheltered indentation and could be developed into
a comparatively stable sandy bathing Leach by the direct placement of sand.
The rate of loss of such a beach wouvld probably be low. The beach could be
most economically maintained by periodic replacement of sand losses.

1%, White Beach is partially occupied by cottages. The beach is
comparatively stable and there are no serious problems which require the
development of plans for protective works. If the need arises for pro-
tection or enlargement of the beach area, 1t is practicable to effect this
by direct placement of sand along the shore. A small amcunt of maintenance
will probably bhe required.

?20. Shore Between Ouambaug Cove and Latimer Point. - This privately-

owined shore ares consists of a coarsse boulder strewn headland and a sandy
spit which has grown westward from it. The headland is naturally pro-
tected from erosion by the coarse nature of the foreshore material. The
spit has been retreating continously landward since 1838. The area behind
the spit consists of marsh. Due to the coarse nature of the foreshore of
the hecadland which formerly supplied material to build up the spit, this
source ol supply no longer contributes any appreciable amount of material
to the spit. Tt is expected that the spit will continue to deteriorate
through erosion and will retreat further across the marsh. Since there

is no development along this shore, there is no apparent need for con-
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struction® of protective works. If the ares is developed at some future
date, stabilization of the spit will be required, the tyne of protection
being dependent on the nature of the dévelopment. No plan of improve-
ment is necessary at the present time.

21, Latimer Point, - The south and east side of Latimer point was

subject to erosion betwecn 1838 and 1883, resulting in a shore line
recession of 100 to 300 feet. There has been 1little apparent shore line
change since 1883, The west side of the point is well sheltered and,
therefore, not subject to erosion, The eroded south and east shore is
characterized by large scatlered boulders and ledge rock outcrops which
protect the area againsi further recession, acdounting f'or the apparent
stability of the shore in recent years, The arca is privately-owned, De-
velopment consists of a few c-ttages. The area appears to be suitable.for
development of a cotbage community and it is quite likely thatl more in-
tensive development will occur. The low ground in the vicinity of the
southern tip of the point should not be developed for residential use un-
less adequate protection against flooding is provided. The existing rip-
rap revetment and masonry walls are not adequate for this purpose. HNo
additional protective works are necessary ab the present time. Possible
future development may require a plan of protection, Actual development
of such a plan must neceésarily be postponed until information becomes
avallable Qoncerning the specific purpose to he served,

22, Shore Between Latimer Point and Mason Tsland. - The privatcly-

owned shore exXtending westward from Latimer Point to the causeway connectingl
the mainland to Mason Island is generally composed of marsh. Recession of
the shore line varying between 100 a2nd 300 feet has occurred since 1838 and
is expected to continue, The area is undeveloped and in its present state
is unsuitable for development, ¥No plan of pfotection or improvement has
been considered.

23. Shore Between the Mason Island Causcway and Pequotscpos Brook.-

This shore area is generally composed of marsh, A& sand bar fronts the marsh
extending south from Williams Point. 4 community recreational center is

being developed, based upon the use of this bar as a bathing beach. The
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Mystic Community Center has requested advice and assistance in removing
md flats from the foreshore area of the community center beach down to
underlying sand in order to improve the area for recreational use. Since
this problem is not one of protection against erosion, 1t is felt that the.
bype of improvement desired cannot properly be considered in this siudy.
Thers are no crosion preblems in this area which require consideration

of plans for protection.

2ly.  Murphy Point. - This is a low, marshy shore area fronted by a

westward trailing sand spit. There are no buildings or structures near
the edge of the water. Fortions of the point have been staked out into
lots. Due to the low elevation of shore land, it is considered generally
unsultable for development and no plan of improvément has been considerod.

25.  Mason Island. - This is a large, privately-owned island. The

shore is irregular in shapc, with points generally composed of bedrock or
boulders and the indentations of marsh. The only appreciable extent of
sandy shore exists in the form of a bar or tombolo between Ram and Clam
Points. There is a short streich of coarse sand beach north of and ad-
jacent to the causeway leading to Daker Tsland. The east shore of the
islond varies in cowmposition from a blanket of boulders alt the south end
opprosite Dodge island to marsh and boulders and marsh alone further north
adjacent to thc causeway connecting to the mainland. Development consists
of cottages and residences, most of which are located along the southern
end of the dsland and along the sast shore, The sxposed shore of Mason
Island has gencrally been croded in the past until it now consists of

bare bedrock or a protective layer of boulders. The only appreciable re-
cession of the shore in recent years has occurred in marshy indentations

or aloné the undeveloped sand and shingle bar between Ram and Clam Points.
Considerable portions of the shore are devoid of any form of developments
There is no apparent need for protection against erosion. Small sandy
beaches suitable for recreational use by residents have becn developed along
the s-utheast hali of the island opposite Dodge and Andrews Islands by re-
mowl of boulders and coarse material from short stretches of shore down to

the underlying sand, aand the construction of groins at the north limit of

=11



these clearings. Additional small sandy beaches can be provided in a
similar manner. Care should be exercised in any such undertaking since
an increased rate of erosion can result from such clearing.

26. West Mystic. - This area includes Willow and Spence Points,
Sixpemny Island, the point projecting east of the railroad north of Sixpermy
Island, and the shore of Bebee Cove., The area in the vicinity of Willow
and Spence Points possesses practically no beach at high water. Fro-
tective structures consist of short riprap groins north of, and the re-
mains of stone walls south of Willow Point, masonry walls and short rip-
rap groins around, and loose stone walls alonglthe west side of Spence
Point. There are a shipyard and piers at Willow Point. The area is
principally residential in character. The foreshore consists of coarse
sand and gravel with some marsh west of Spence Point near the railroad,
Willow and Spence Points lie in a sheltered harbor area. Existing sea
walls and groins in this area will provide adequate proﬁection if maine
tained. The projecting point between Spence Point and Sixpenﬁy Island
consists of high ledge rock, occupied by a few residences. Sixpenny Tsland
is composed of marsh. The shore around Bebee Cove is protected by stone
walls and riprap revetment and is developed for residential use. There is
no need for additional protection of these éreas,

27+ Noank. - This area includes the cast and west shores of the
village of Noank running southward from the railroad causeway at Bebee
Cove to Morgan Point and thence northward to the head of West Cove. Noank

is a residential community. The east shore botween Rebee Cove and Morgan
Point and the southerly half of the west shore extending northward from Morgan
Poimt is largely developed as a commercial harbor and consists of sea walls,
riprap revétment, piers, wharves and the remains of old shipyards. Morgan

Point is composed of bare bedrock. The northerly half of the west shore is
protected by riprap and masonry walls, and is developed for residential use.
The foreshore is coarse in composition, consisting of boulders, cobbles,
shingle and ledge rock outcrops. There is no sandy beach in this area al-
though some sand is held in indentations in the shore. Between 1838 and
1883, this entire area was eroding and the shore line was receding., This

shore was developed by the construction of piers, wharves, bulkheads and
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shipyards, starting sometime between 1838 and 1883, - The only change in .
the shore line since the latter date is attributed to this development.
Structures now existing should be sufficient to protect the shore if
properly maintained.

23, West View and Esker Point. = This shore is locat®d between

West Cove and Palmer Cove. The head of West Cove consists of a coarse
sand.bar fronting marsh. The west side of the cove is coarse in com-
position, consisting of boulders, cobbles, shingle and ledge rock, and

a bluff protected by riprap revetment, The shore of West View consists

of shingle with small amounts of fine sand held on the east side of groins
constructed in fromt of hasonry and concrete walls., There is a medium to
fine sand bar in front of marsh adjacent to and éast of Esker Point. Esker
Point possesses a shingle, cobble, and boulder shore cxcecpt at its‘west
side adjacent to the highway causeway whore there is a small medium sand
beach known as Legion Beach.” There are a few small hoat yards at West
Cove. The West Cove and West View areas contain a small group of cot-
tages. Esker Point is undeveloped. The shore has been subject to varying
amounts or erosion. The west side of West Cowe is now adequately pro-
tected. The shore of the West View development receded at a rate of 1 to

3 feet per year during the period 1638 to 1883. Additional recession at

a slower rate occurred up to 1949, The high water shore line is very close
to the base of sca walls fronting the cottages. Continued crosion can un-
dermine the walls, Consideration has been given to a plan providing ad-
ditional protection te this area by dircect placement of sand in front of
the sea walls, and construction of an impormeable groin at the west limit
of the fill to reduce westward drifting of material from the shore fronting
the cottages. In addition to providing protection, the fill will improve
the beach for recreational use. The plan is shown on Plate 16. Due to lack
of development, no protective works are nceded at Bsker Point. It is prac-
ticable to énlarge‘Legion Beach by the direct placement of sand if desired.
The cauvseway would act as a groin to hold a slightly enlarged sandy beach.

29, Groton Long Point., -~ The Borough of Groton Long Point is a swmmer

colony containing a large number of cottages., Population during the summer

13w



is about 2,000 pcopic. There arc only a few year-round residents. The
borough owns large extents of shorc frontage. The longest of these is
located along the west shore of Palmer Cove on the seaward side of a

shore road, It is approximately L,000 feet in lengith and consists of a
narrow strip of land, varying in width from O to 100 feet. This shore is
composed of boulders, cobbles, gravel and swual’. amounts of sand. Riprap
revetment has been placed along low lying puriicns of the shore to pro~
tect the shore road. The borough owns about 800 feet of shore frontage

in an indentation of the shore betwsen Groton Long Point and Western Point
known as South Beachs This beach is composed of fine and medium sand and
has a width in front of a newly consiructed sea wnall varying between 10 and
50 feet., This beach receives limited use by area residents. The main
bathing beach of the borough is located between Western Point and Buddingteon
Point. It has a length of approximately 2,500 fecet and a width in front

of a wooden bulkhead and toardwalk of about 50 fect throughout most of its
lengths The beach is composed of fine to medium sand. It is used by the
entire borough for bathing. Use of the shores of the Groton Long Point
Association is restricted to residents. Privately-owned areas consist of
about 1,000 feet of shore on the west side of Palmer Cove adjacent to and
south of the highway causeway and the projecting points of land known as
Groton Long Point, Western Point and Buddington Point. These shore areas
are generally very coarse in composition, characterized by gravel, cobbles
and boulders. Some fine sand is held on the south side of groins along the
east shore adjacent to the causeway and on the south side of the south jetty
at Venetian Harbor. Protection is afforded privately-owned areas by sea
walls and riprap revetment. Venetian Harbor is a small boat basin which
has been developed by the Groton Long Point Association;

30. The cast shore of the borough has experienced erosion which re-
moved finer materials, leaving the area strewn with boulders and gravel and
only small amounts of sand. The coarse nature of the prescnt beach supple-
mented in places by groins, sea walls and riprap revebtment, provides con-
siderable protection against continuing erosion., The principal problem has

resulted from construction of a road closely paralleling the shore. Portions
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of this road are low in elevation and subject to flooding., Cottages

have been built along the landward side of the road at these low-lying
areas. Dumped riprap has been placed along the edge of the road, but
tﬁis form of proteqtion is inadequate to prevent flooding. Complete
protection PYequires the construction of some form of water-tight bar-
rier. The flooding of this area is regarded as creating a temporary in-
convenience and nuisance. So far as is known, there are no costly damages
resulting which would justify the expenditure needed for the type of pro-
tection required. No definite plan of protection has been considered.
Construction of groins along the shore in an effort to build up sandy
‘beaches has not achieved the desired result, except along the northerly
end of the area. This iz due to lack of available sources of supply of
littoral drift material, VImprovement of the composition of the shore
would require direct placement of sand and the 00ns£ruction of gréins

at the north limit of fill areas to retard the movement of sand north-
ward by littofal currents. Since sufficient recreational area is
available for residents at the nearby main bathing beach, no considera-
tion has been given to development of additional areas.

31. South Beach is a low, sandy barrier bar fronting a marsh and a
lagoon. This bar is occupled by a shore road and cottages. The area was
formerly subjisct to‘flobding and washing of sand landward over the road.
During the latter part of 1949 a céncrete sea wall was constructed along
the south side of the road. The beach fronting the wall is nsrrow and
sandya Shore line comparisons‘indicate that this beach has been stable
since 1838. The new sea wall reduces loss of sand from the beach by .
landward movement and protocts the shore road and cottages. No other pro-
tective measures appealr necessary.

32. Comparative shore line data since 1838 indicates that the main
bathing beach beftween Western and Buddington Points has becn stable. The
beach is now in good condition. Vo improvements are desired and none have

been considereds
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33. Shore Between Mumford Cove and Bushy Pointe =~ This region

consista of a large undevelcped headland between Mumford

fove and the Poquonock River and a sand bar or tombolo extending
westward connecting Bluff Point to a small island known as Bushy Peint,.
Bluff Point is a high eroded Wuff fronted by :assive boulderss The shore
eastward from Bluff Point to Mumford Point Jdimii.ishes in elevation and the
fronting boulders likewise decrease in size and are mixed with shingle in
the vicinity of Mumford Point. Ledge rock is exposed at a number of places
along this shore, The shore composition gebs finer north and east of Mum~
ford Point along Mumford Cove ‘Where’i the shore merges into shingle and sand
bars fronting marshe. The tombolo extending westward from Bluff Point is
comptised of fine to mediuvm sande The shore of Dushy Point is bonlder
strewns There is no development along this entire exbtent of shore. The
shore of the projecting headland from Bluff Point eastward to and around
Munford Point exhibils evidences of past erosion which has left the fore-
shore strewn with boulders and other coarse material and exposed bedrock

at a number of places, The coarseness of the shore meborial and the ledge
rack have reduced erosion of the headland, The finer material eroded from
the headland has contributed to the formation of a sand bar or tombole con-
necting Bluff Point and Bushy Point known as Bluff Point and Bushy Point
Beaches, and sand and shingle bars along the west shore of Mumford Coves
Between 1846 and 1949 the easterly half of the tombolo west of Bluff Point
rebreated lardw ard aboub 150 feet resulbing in a junction of the bar with
marsh lying behind it., During the same period, the seaward shore of the
westerly half of the tombolo receded about 150 feet resulting in a narrow-
ing of this portion of the bar, During the hurricane of September 1938 the
western end of the tombolo adjacent to Bushy Point was breached and it is
now awash at high tide. Local interests have indicated that there is need
for closwre of this breach to protect the south shore of Tyumbull Advporte
No harmful effects were noted as having resulted to the shore of the airport

and it is not anticipated that any will occurs The cooperating agency has
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indicated that the State :Park and Forest Commission has an interest in this
cutire shore area based on possible future acquisition for public recrea-
tional psee Fbr this reason .the cooperating agency requested that consider-
‘at:i‘.on be given to dévelopment‘clnf plalns for protection of the shore based on
possible future use as a public parks In the event that the area is acquired
and developed by the State of Connecticub, it would be desirable to close
the breach in the tombolo at Bushy Point to insure agalnst its widening by
tidal and wave generatéd currentss This can be accomplished by construe-
tion of a riprap dike from Bushy .Point Island across "bhe breach to Bushy
Point Beache The plan of protection is shown on Plate 16, It is conceivable
that in the development of a public park that it will be necessary to conw
struct facilities for bathers in close proximity to Bluff and Bushy Point
Beaches, It is importaﬁt to note that‘ the history of these beaches since
1846 has been me of continued landward movement of the shore line, Makerial
for formation of the beaches was probably supplied by the headland at Bluff
Point which is now largely pfotected against erosion by exposed bedrock and
a fringe of very coarse matérialo The lbss of this former supply of mater-
“ial can be expected 0 i‘esuit :m :E'u:lfther retreat of the beachess It is,
therefores not advisable to construct any buildings or facilities of a
permanent nature on the tombolo which constitutes the beaches since this
would eventually necessitaté the .stabilizatipn of the tombolo for protecs
tion of these structures. S'babilizatiqn of the tombolq would be costlye It
wowld probably involve the construction of some -f am of barrier to prevent
landward movement of sand and also periodic replacement of sand losses which
‘might occur as 'a result of erosion, If the tombolo is allowed to retreat
gradually'through natural processes it will probably be suitable for recw
reational use for a long time without construction of protective works. It
is possible that erosion of beach ma..ter:i_.al may eventually endanger the exist-
ence of the tombolo but this cénno_t be foreseen with present knowledge, Should
this possibility .iﬁaterialize, preservation of the tombolo gould probably be

effected by periodic replacemeh‘t of beach lossese Benefits to be derived
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from any protective works would be contingent upon fubture use of the arez.
These benefits cannot be evaluated at the present time. The shore area
between Mumford Cove and Bushy Point is considered to be a desirable loca-
tion for developments The tombolo constitutes an cxcellent beach suitable

for recreational use and the headlamd possess: s a large area suitable for

residential or park usec.

e Shore Hetween Raker 0ove hnd Avory ~oh.ve - T8 avco dncludes
S

Jupiter Point and the shore extending westward to Avery Point. Jupiter
Point contains a s$mall colony of cattages. Thaere are a few light fishing
piers along its cast shore. <his east shore is compesed of marsh in the
vicinity of the cottages and of coarse sand along a low, narrow, tongue-
shaped projecting tip south of the cobtteszes. The west shore consists of
_boulders along the southerly tip, and boullers and other coarse material
fronting the cotitages, except at the northicrn ead where the shore consists
of a low, coarse sand barrisr bar. The cottages are largely protected by
light walls and riprap rovetuent. There are no protective structures
fronting cottages built on the barrier bares The southerly tip is low and
awash at high tide, Shore line coﬁparisons indicate thot recession of 50
to 250 feet has occurr.d along the west side of Jupiter Point since 18h6,
Continuing erosion can undermine the existing malls and cndanger the cot-
tages. Protection is needed for unorotected cottagzes and existing walls
along the west shora.. These walls are gencrally low in elevation, having
a top height between 5 and 6 feot above the plane of mean low water. Higher
structures are nceded to prevent their being overtopped by tides and waves
which occur during “imes when the design tide luvel of 5.6 feet above mean
low water is reached. The most cconomical method of protection consists of
construction of a dumped riprap wall anlong the high water linc of the un-
protected barrier bar and the placement of riprap in front of existing
walls so as to form 2z continuous barricr havigg a top elevotion of at lcast
8.0 feet above the nlane of mean low water. The plan of protection is

shown on Plate 16, There is no apnarent necd for vrotection of the
.t
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naturally sheltercd east shore of Jupiter Point or of the marshy, largely
undeveloped shore extending westward from Jupiter Point to Avery Point,

35. Afereroint. - This entire point is owned by the United States
and is occupiod by a United States Coast Guiard Training Station. The east
facé of the point~§bnsists entirely of a masonry sea wall, the south face
larzely of bare bedrock and the west face of a bluff protected by riprap
revetment and a masonry sea wall. There is a short, coarse sand beach
fronting concrete and masonry walls in an indentation of the shore at the
southeast corner of the point. The west ¢nd of the point adjolins Shene~
cossett Beach, and about 50 feed of this fine, sandy beach is contained
within the Government reservation. The area 1s protected against erosion
by exposed bedrock, ssa walls and dumped riprap revetment. A small amount
of additional riprap revetment along the west side of the noint was necded
during 1965C to fully protect the eroding bluff. Maintenance of the nresent
system of protective structures is all that is required.

36. Shenccosseti Bench and Bastcorn Point Beach Park. - Shenecossett

Reach consists of a barrier bar composed of fine sand. The bar extends
wastward from Avery Point Lo Rastorn Point. The eastern end of Shenecos-

0

sott Beach has been developed into a private beach club, There are a few

residences wost of this club. Irotective structures consist of concrete
steps in front of the beach ciub bath housss and a masonry wall in front

of the most westerly residence. «astern Point and a hOO—fooﬁ extent of
shore adjoining it to the cast is owned by the Borough of Groton and has
been develoned inte a public bathing beach known as Eastern Point Beach
Park, The publicly-owned shore front has é length of about 2,000 feets OF
this frontaze, only LOC leet lacﬁted gast of Eastern Point is used for
bathing. Most of the remainder of the shore conslists of irregular ledge
rock outeronss Small sandy pockots -in indentations along the west and north
sides of Eastern Point are not used due Lo vellubtion from New London Harbor.
The usable beach is composnd of fine and medium sand and varies in width
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from 30 to 150 feet. The park contains a small parking area. An old
mansion at Eastern Point has been comverted into a bath house. Thic
beach is the 5hly one in the Town of Groton which is openn to the general
public. Protective structures at Eastern Point Beach Park consist of a
low wall behind the sandy bathing beach, a short dumped boulder brealwater
extending southward from the southeast end of Eustern Point, a longer rip-
rap breakwater extending northward from the northwest side of Eastern Point
and a short dumped rock groin at the eastern boundary of the public beache.
37. Since establishment of the public beach at Eastern Point Beach™ .
Park. attendance has incrcased from 25,000 persons per year during 19L6 to
85,000 during 1949. This intensive beach use has resulited in serious over-

crowding of the limited beach area. The problem has been accentuated ,

through loss of beach materinl by castward drifting and landvard movement,

necessitating annual replenishment, The foroshore of the bathing beach

— e

was covered with boulders and other coarse matcrial prior to development
of the public beach, This coarse matcrial was largely romoved from thé
west end of the beach during the initial development and was used to con-
struct the short breakwater at the southeast corner of Zastern Points
During the winter of 1950-51, additional stones were clearcd from this end
of the beach and used to build up the breakwater. Al the same time, some
~ stones were cleared from the foreshore at the east end of the bathing
beach and used to construct a groin about 100 feetb loné at the east boun-
dary of the park. Up to £hat time, the foreshor: at this easterly end of‘
the beach was so coarse that recreational use was discouraged. The arca
had not been cleared befora‘because it was feared that erosion and loss of
beach material might resuit. Insufficieﬂt time has elapsed to determine
the ultimate effect of the groin, Some acc?etion of sand has alrcady oc-
curred, resulting in widening of the beach on both sides of the groin and

covering of some of the stones in the foreshore by the impounded sands The
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sand bar lying between Avery Point and Eastorn Point receded between 1846
and 1883 by amounts varying between 75 and 200 feet, the greatest movement
occurring along the westerly ead of the beach., Shore line comparisons in-
dicate that little change has occurred in the position of the hiéh water
line since 1883, except adjacent to Eastern Point where a S0-foot reces-
sion was offectcds Past shore line changes indicate that the western

end of the bar, now used ~s 2 public beach, is particularly susceptible

to eresion. In addition to sand losscs resulting from drifting, material
is occasionally lost dﬁring severe storms by belng washed landward over
the low, narrow beach and the sea wall. The problem consists of stabilizing
the shore to prevent losses of sand and to permit cnlargement of the beach
area for recreational use. Consideration has been given to enlarging of

the impérmeable groin at the east limit of the public beach to stabilize

the shore by intercepting eastward drifting sand. This will permit clearing

of the coarse material in the foreshore along this part of the beach if the

impowided sand fails to cover this coarsc matsrial. In addition, considera-.

tion has been‘givén te direct placement of sand to raise and widen the low,
narrow westerly end of the beach. The sand beach so placed should. reduce
iandward losses of sand since it would not be so easily overtopped,. It
would further incrsase the available beach area for recreational use by

the general public. The plan of improvoment is shown on Plate 16;

38, East Shore of Thames River. - The shore extcnding about one mile

north of Hastern Point is irregular in shape and consists largely of ledge
rock., Some sand is held in indentatiéns of the shore., Development con--

sists of a large summer hotel and privaite residences. The holel and resi--
dences arec protected by masonry sea walls and riprap revetment. There are
a few solid £ill piers and one riprap groin along this shore. Because of

existing poliution, this arca is not a desirable location for the develop-
ment of beaches for recreational use.. The shore is not subject to erosion.
In places, sca walls are low in elevation and are occasionally overtopped,.

resulting in minor floodinge. No plan of protection has been considerede.
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IV, ECONOMIC ANALYSIS

39-: General, = Economic analyses have been made for all contemplated

projectss Detailes estimates of costs are included in Appendix H and de«
tailed estimabes of benefits are included in Appendix I, A cost estimate
has been made for construction of a dike to close the breach at Bushy Point
Beach and it is also included in Appendix He Since no project is presently
contemplated for Bushy Point Béach, no cost data have been included in the
foliowing pages for this worke Estimates of cost.are based on present day
price levelsy Estimates of benefits.are average bensfits for the life of.

the projects. Projects have been gmbtenplated as follows:

PROJECTS CONSIDERED

Area " Ownershigr Paragraph Reference Plate Nos-
West. View, Groton Private 28 16
Jupiter Pt, Groton Private 34 16
Eastern Point Beach Publie 36 ‘ 16

Park, Groton

COSTS
hOe First Costee ~ The first costs of the projects consideredy computed
in detail in Appendix H, are as followss

Pro ject N Quanti ty . gost
West View 26,000 cubic yards sand and $ LhL,000
1,300 tons riprap
Jupiter Point. 3,000 tons riprap 17,000
Eastern Point Beach 13,000 cubie yards sand and 30,000
1,000 tons riprap
BENEF LTS

4L. General. - The benefits anticinated from the contemplated pro-
jects arc estimated on the recreational value of increased public beach
area, direct damages prevented, and increased earning power or value of
shore lands. Benefits from inercascd value of areas behind and adjacont
to improved shore property, increased business returns and recreational
value in improvement of private beaches, although known to exist, have not
been estimated, Recreational benefit has been evaluated for increased pubm

1ic beach area based on improvement of the standards of beach space by as-

~28-



signing a per capita vélue for beach use, estimated as the minimum fee
which patrons would be required to pay if the beach was a private en-
terprises Direct damages prevented have bean evaluated as a saving in
maintenance cost of existing protective structurss, as the annual expen-
diture made for replacement of beach losscs and the saving effected through
prevention of damages to buildings located close to the shore. Bencfits
from increased earning power or value of shore lands have been evaluated by
estimating the gain represented by intecrest on inerease in land value which
could be realized by sale of such land and investment of the additional
money so obtained,

42. Benefits. ~ Detailed vstimates of mnual bencfits are included
in Appendix I and are summarized belows

ESTIMATED ANNUAL RENEFTTS

Direct Damazes Increased Earning
Project Recreational Prevented Power Total
West View $ 0 # 500 $ 362 $ 862
Jupiter Pt. 0 650 251, 901
Eastern Point
Beach Park 1,934 1,000 0 2,93L
THTERESTS

1

43, Federal, Hon-Federal, Public and Private Interests. - The Federal

interest in a shore protection project is considured to be cssentially the
benefit secured by the United States as a landeowner. Non-federal public
interest is defincd as, (a) the benefits accruing to a State or a political
subdivision thercof as a land-owner and, (b) the benefits accruing to the
general public. Private interést is defined as the bencfit derived by in-
dividuals or non-public groups of individuals on account of owncrship of
lands and business enterprises affected.

LWyo The classification of benefits to be derived from the proposed

projects in accordance with the Interest involved is as follows:
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ESTIMATED ANNUAL, BENEFITS

EEEQQEE “Féderal NanFedcrél_Public _‘~?fivate . Jotal
West View 0 s 0 § 862 $ 862
Jupiter Point 0 0 201 901
Eastern Point 0 2,934 0 - 2,93k

Beach Park

ALLOCATION OF COSTS

LS. General. - The Federal policy for the expenditure of Federal

funds for the protection and improvement of shores owned by states,

rmuniéipalities and other political subdivisiéns is set forth in Pubiic
Law 727, 79th Congress, 2nd Session. Tn accordance with this policy,

‘the Federal share of the cost cah equal but not exceed one~third of the
first cost of construction, but not the maintenance, of works for the pro-
tection and improvement of.publiclyuowned shores,. No policy has been es-
tablished for Federal participation in the first cost of works for the pro~
tection and improvement of privately-owncd shores and no Federal contri-
bution of fund; has been considered for this purpose.

hé.,.ﬁilocation.,F The Federal and non-Federal share of the costs of
contemplated projects are estimuted in detail in Appendix M and are sum-

marized below:

ALLOCATTION OF COSTS -

Project Federal Share "Non~-Federal Share .. Total

West, View $ 0 § 44,000 - $ Lh,000
Jupiter Pte 0 17,000 - 17,000
Eagtern Point 0 30,000 30,000

Beaeh Park

ANNUAL COSTS

L7« Federal and NonnFederal Annual Costs, - Anrmal costs are based on

the Federal and~non-3¢defal.share of the estimated cosbts of proposed pro-

Jects. The detailed estimates are included in Appendix H. Interest has
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been computed at a ratc of 3.5 percent on non-federal funds., 4 useful
life of 50 years has been cssumed in determining amortization charges,
Annuzl maintenance costs are included as 2o non-Federal c:ha.rge. A sum-
mary of annual costs is given below:

ANNUAL COSTS

Project Federal Non-Federal Total

West View $ 0 % 2,880 ¢ 2,880

Jupiter Pt. 0 965 965

Eastern Point 0 2,320 2,320
Beach Park

JUSTLFICATION

L8, Benefit and Cost Ratio. - The estimated annual benefits and

costs and the resulting ratio of benefits to costs are summarized below:

BENETITS AND DOSTS

Estimated Annual Estimated Annual  Ratio of Benefits
Project Benefits Costs to Cqsts
West View ¥ 862 ® 2,880 0.30
Jupiter Point 901 965 0493
Fastern Point 2,934 2,320 1.26

Beach Park

COORDINATTON WTTH OTHFR AGENCTISE

49. General, - Close coordination has been maintained with the Con~
necticut State Flood Control and Water Policy Commission, the official -
agency representing the Strte of Connecticut in this cooperative study,
The Selectmen of the towns concerned have been conbacted and their views
sought. The Connccticut Levelopment Covmission, State Park Department,
State Highway Department and State Board of Fisheries and Game have been
contacted as to aspects of the study pertaining to their interests. 1In
addition, widespread personal contact has been made with the shore resi-
dents to ascertain data concerning the problem.

50. Comments by Local Interests. = The results of this study have been

disoussed with the cooperating agency, the Comnecticut State Flood Control
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and Water Policy Commissions This agency requested that consideration be
given to development of plans for protection of the undeveloped shore
between Mumford Cove and Bushy Point because State intercsts are interested
in acquiring and developing this property for public recreational purposess
In accordance with this request, consideration was given to protection of
this shore based on possible future uses The cooperating agency also
pointed oub that pellution in the Little Narragansett Bay=Stoningbon region
which now makes this area unsuitable for development of recreational beaches
is expected 0 be corrected in the fut‘ure,.r but since development in this
are_a; was not disregarded in the study solely because of pollubion, no obw
Jeotion was raised to the treatment of this area in the reporté Apart from
the comments mentioned above, the results of the study were satisfactory to
the cooperating agencye

| V. DISCUSSION ARD CONCLUBIONS

51, West View. = The plan considered consists of direct plaéement of
sand in fromt of the sea walls at the West View cot tage development and
construetion of an impemeable groin at the west limit of the £ills ~The
shore involved was subject to erosion between 1838 and 1883 which caused
a shore recession averaging .1 to 3 feet per years A survey,..run during
1949, indicates that the shore recession conbinued at a slower rate bebween
1883 and 1949, There is practically no beach fronting the walls at the cot-
tage development at high tides Sections of the sea Walis are being undepr=
mined b;y; loss of shore materiale The proposed sand £ill will provide ad=
ditional protection to the areas It will also provide a beach suitable for
recreational uses The proposed impermeable groin will redu¢e losses of the
sand fi11 through westward driftinge

52+ The esti.mated first cost of construction of the protective smnd
beach and groin is $L1,000, and the estimated annual maintenance is $1,005
The estimated annual cost is $2,880 and the annual benefit is $862+ The
ratic of benefits ‘oo_ costs is 6.30 to-_J,\.-r..- The shore area is all privately=

owneds No Federalaparbicipation in the cost of protective works has been
considereds |

- 26 -



_530 Jupiter Points - The plan considered consists of construction of

a dumped riprap mound along the shore fronting cot tages ﬁn the west side
of Jupiter Point., Shore recession since 1846 has moved the shore line 50
to 256 feet landward. Cotbtages are situated close to the shore on land
which is low in elevation. - Some of these cottages are fronted by low -
wallse Others are entirély unprotecteds The existing walls are generally
s0 low that they can be overtopped by extrens high tides and by waves oc= |
curring during these fidesa Sections of sea walls are being_underminad
due to loss of shore materiale The riprap mound will provide prptection
for cottages which are now unprotecteds It will also, due to its location
in front of existing walls, protect these structures against undermininga
The proposed mound is generally higher than existing walls and will'brovide
protection to cottages against damage during ofdinary storms. Some overe
topping of walls may occur during exceptional storms, resulting in minor
damage. Complete protection against all possible coﬁditiﬁﬁs‘is not re=
garded as being economically justifiable

S5he The estimated first cost of ocnstructioﬁ of thé fiprap mound is
$17,000, and the estimated annual maintenance is $2l0e The estimated snnual
cost is $965, and the annual benefit is $90lo. The ratio of benefits to
costs is 0093 to 1, The shore area is all privately-owned. No Federal
participation in the cost of protective works has been considered,

55 Eastern Point Beach Parke - The plan considered consists of direct

placement of sand to widen the narrow west end of the bathing beach an& ene
largement of an impermeable groin at the east boundaﬁy of the parke The
bathing beach is the south shore of the park extending L0O feet.eastward
from Eastern Peointo The west end of the beach is subject to erosion by
easbward drifting of sand; necessitating annual‘r eplacemént of losses by
artificial means. Beach losses are also effected by waves washing sand
over the narrow beach and low wall and road behind it. The amount of

beach area available for recreational use is smell, This area is further

limited by the existence of bouwlders and other-coarse material in the fore-
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shore ab the east end of the beach. Some of this material has been removed
and used to construet the groin at the.eaat limit of the parke. It is feared
that removal of a1l the coarse material -y »m the foreshore will result in

an accelerated loss of beach sand, The 1:thing beach regeives intensive
use, resulting in serious ovircrowding. &ocal interests desire additional
beach area. Enlargement of tne groin at the eaak end of the park will
stabilize the shore, making it vrectical to remove all coarse material now
fronting the beach if ﬁhis ma*ic 'ial is rot Eovered by drifting sand impounded
by the groine The sand fill w "1 widen and raise the narrow west end of the
beach, thercby providing a ! v ler to prevent waves washing mabterial land-
warde The fill will also ¢ 1 rge the usable beach area and reduce the
6vercrowding which now occ £ during pericds of peak use. The groin and
Fastern Point will create ¢ ocket which should reduce losses of sand from
the bathing beach.

56. The beach belongs to the Borough of Groton and it is used as a
public bathing beach, On weount of this public ownership, consideration
has been given to Federal ;articipation in the first cost of construction
of protective works in acik -dance with Public Law 227, 75th Congresss Proj~
ects for protection of eacl ~ing publicly~owned beaches are considered to
be eligible to yeceive F9d;ral aid up to a maximum equal to one-bhird the
first cost of constructi&n of protective workse. The proposed project cone
sists of two partse The first part is enlargement of an existing groin,
the principal purpose ¢ wiich is to stabilize the existing shorce The
second part is placeme gt of sand £ill, the principal purpose of which is
t0 enlarge the beach area for recreational usé. The proposed project is
congidered cligible to reccive Federal aid for probection of the shore by
construction of the groin but‘not for enlargement of the present beach for
recreational use,

57« The estimated first cost of construction of the £il1l and groin
is $30,000, and the estimated annual maintenance is $1,040, The estimated

amnual cost is $2,320 and the annual benefit $2,93h. The atio of benefits
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$0 costs is 1426 to le. Qwnership of the shore is entirely publice Evaluw
abed benefits are non«Federal public benefits Limited largely to residents
and property owners of the Town of Grotons - The principal purpose of the
proposed project is enlargement of the beach for recreational purposess The
maximum amount of Federal funds which can be contributed based on protection
of the existing shore by construction of the proposed groin is small (approxis
mately $3,800)e  As the cost of maintaining the present width of beach has
been relatively low, the public interest in an alternative method of proe-
tection is correspondingly smalle This limited publie interest, the local
nature of the public interest, and the minor amount of Federal aid thab
could be recommended under the policy 'esﬁai)lished tv existing laws do not
warrant adoption of a Federal project for the 1ocali’sy-.‘w However, the publie
interest in additional beach area for recreation is r‘ecognizedg Evaluated
benefits indicate that construction of the project at local expense is amply
Justified.

58 -Cénclusions;' ~ The Division Engineer eoncludes that, (1) the
scarcity of beaches suitable for recreational use has intensii‘iéd the need
for presexving and improving those which are available, (2) there exist
large extents of shore for which improvements cannot be justified due to
their unsatisfactory domposj.tionf inaccessibility and/or limited development,
(3) extensive pollution motivates against development of bathing beaches bew
tween the Pawecatuck River and Stonington Harbor, (I} there are no adequate
sources of material to supply littoral drift for creation of sandy beaches
by natural processes, (5) improvement of beaches for reercational use gener-
ally requires direct placement of sand £ill, (6) improvement of beaches
with sand f£il1 will generally require the construction of groins or other
structures to retard the processes of erosion, (7)~ only a few locations adw
jacent to developed shores merit consideration for protection and improves

ment, and (8) no cases of pollution exist to prohibit any of the improves-

ments considereds. ,

59s. The Divisjon Engincer concludes that the best plans for protection:

and improvement of shore arcas which merid considerationy a3l as shown on
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Flate 16, are as follows:
8¢ West.Views ~ Direct placement of a sand beach in front of sea

walls and cottages,; and conétruction of an impermeable groin at the west
limit of the f£ill.

bs Jupiter Point, ~ Construction of a duniped riprap mound in front

of the cotbages along the west side of Jupiter Pointe
Ce Easbtern Point Beach Park. - Direct placement of sand along the
narrow west end of the bathing beach and enlargement of the impermeable groin
at the east limit -of the parka .
60s Enlargement of Eastern Point Beach for recreational purposes is

Justified by evaluated bensfits. Adopbion of a Federal projert thercfor is
not warranted in view of the limited public iuberest othor than recreational,
the lecal character of the public interest, and the minor Federal aid for
which the project would be qualifieds The recreabional value of the project
warrants its construction ab local expenses

61 Thé proposad projects for West View and Jupiter Point are not justi-
fied by evaluated benefitse Benefits which have not begn ‘evaluated or cannot
be evaluated in monetary terms nay make it advisable for 16031 interests to
adopt the projects considered,

VI. RECOMMENDATIONS
62.. It is recommended that no projeet be adopted by the United States

at this time for protection or improvement of the shores of Stonington or
Groton, Connecticuts It is also recommended that local .interests consider
adopbion of a project for protection and improvement of Tastern Point Beach
by widening the narrow westerly end of the bathing beach Ly direc’h placement
of sard fill and extension of the groin at the east limit of the beach to a-
length of 300 feeb, and further, that protective measures ﬁhich may be uwndere
taken by local interests from time to time at other localities within the
study area, based upon their detemmination of economic justifi cation, be

accomplished in accordance with methods proposed in this report.

He Jo WOODBURY

33 Inclss Colonel, Corps of Eng:meers
10 Appendices Division Engineer
23 Plates
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APPENDIX A
DRSCRIPTION AND COMPOSITION OF BEACHES

1, Q@M + = Detalled descriptive data of the entire shore line of
Area 5 was obtained by field inspectionéa_ The shore line was then divided
consecutively from the Pawcabuck River to New London Harbor in accordance
with the physical character of shore features. Descripbtions of these sub-
divisions are given below. In addition to visual ins;ﬁection, samples of
beach material were obtained at selected locations throughout the area
and a mechanical analysis of these samples was made to determine median
diameber and classification, Beach sample analysis results and locabions
are shown on Plates 11 - 15, A complete photographic record was made of
the shores BSelected ph‘otographs are shown on Plates 18 - 2.

STON TNGTON |

Ae Pawcabvzk Point

(L) Locabion: Rast limit study area and State of
Comnscticub.

(2) BExtent: 800 feet east and 2500 feet north of
"~ southerly tip of point.

(3) Width - Above H.We: No beach

(4) Ownership: Private
(5) Beach Use: None

(6) Public Facilities: None

(7) Composition of Showe: Boulder strewn shore. Size
of boulders larger along west side diminishing
towards the point and east of the point. BSome
marsh mixed with the boulders at the tip of the
point and along the bank of the Pawgatuck Rivers.

{8) Protective Structures: None

(9) Character of Development: Area undeveloped, Newly
congtructed dirt road to point and construction of
two houses in progress dwring January 1950, appar-
ently the start of a new real estate developments




Be Barn Island Waterfowl Area

(1)
(2)
(3)
(L)

(5)

(6)
(N

(8)
(%)

Logationg Between Wequetequock Cove and Pawecatuck
Point.

Bxtentsy 17,000 fect

Width Beach - Above H.Wot No sand beach excepb in
two small pockets fronting marsh, 20 to 30 feet
wide.

Ownership: State of Connecticut

Uses Waterfowl and hunbing area. Limited amount of
bathing and picknicldngs

Public Facilities: None

Composition of Shore: Principally marshe Boulder
strewn chore abt Barn Island, Boulders and marsh
and some medium sand at point adjacent to
Wequetbequock Cove with some ledge rock along
southwest side. The two amall pockets fronting
marsh are composed of coarse sand. There are low
dunes behind these pockets,

Protective Structuress None

Character of Development: None

Ce Elihu Island

(1)
(2)
(3)

(L)
(5)
(6)
(7

(8)

(9)

Locations West side Wequetequock Cove.
Exbents Entire

Width Beach ~ Above HoWe: 30-h0 feet in small pockeb
on cast side (75 feet long)e WNo beach elsewherca

Ounerships Private
Use: One estates Some farming on island,

Public Facilitiess None

Compgsition of Shore: The soubhern arm of the island
consists of marsh, boulders, small patches of coarse
sand in indentations and numerous ledge rock out-
crcpss The eastern shore of the northern part of
the island consists almost continuously of ledge
rock. There is one small fine eand pocket beach
on this side. The western shore of the northern
part of the island consists of marsh, numerous
boulders and some ledge rock oubtcropse

-Protectivg Structures: Low masonry wall behind, and -

a short riprap groin at north end of small sandy
pocket beach,

Character of Development.s Residonce and farm buildings




De Shore West Qf Elihw Island

(1)
(2)
(3)
(L)
(5)
(6)
(7)

(8)

(9)

Location: Elihu Island Causeway to Stonington Borough School.-
Extent: 5200 fect
Width Beach - Above H.W.: None

Cwnershipi Private
Beach Use: None

Public Facilitiegs Nomne

Composition of Shore: Mostly marshs A few ledge rock oute-
cropss. Boulder gtrewn shore and short stretch of sand
beach east of breskwater at Stuart estote.

Protective Structurcss Masonry wails along causewsy adjacent
t0 borough school and along west side Stuart estate. Rip-
rap fronting causeway well. Riprap breakwater exbending
southerly from Stuart estabte. Riprap along toe of bank and
marsh east of breakwater.

Character of Developmints Large residence and farm buildings.

Ee Village of Stonington (East Shore)

(1)
(2)
(3)
(k)

(5)
(6)
(%)

(8)

(9

Location: Stonington Borough School to 150 fect south of
Omega Street.

"Extents 3100 feet

Width Beach - Above HeWss Practically ncnes One small pocket
about 30 feet wide in indenbation west of riprap breakwater,
Waber generally at sea wallse

Ownerehlps Stonington Borough School, 200 fect A3 Borough of
Stomington 50 feet A, remainder private. o

Beach Use: None

Public Facilities: Nene

Composition of Shore: Yine sand in small pocket west of rip=
rap brealkwater, Small sand pockot in comer of cove ab
causeway and school. ZXlsewhere shingle, boulders and rip-
rape ‘

Prcteetive Structures: Low masonry sea wall and riprap re-
vetment at Stonington Borough School, high masonry walls
south of schocl, loose stone wall and riprap breakwater
north and east of sandy pocket beach, masonry walls and
riprap along portions of sandy pocket, masonry walls south
of sandy pocket,

Character of Development: School, fishing piers, residentiale




Fo Village of Stoningbon: (Stonington Point)

(1)

(2)
(3)
(k)

%)
(6)
(N
(8)

(9)

Locationt From east side of Stonington Point, 150 feet south
T of Omega Strect to inner breakwater in %onlngton Harbor.

Extent: 1700 feet

Width Beach ~ Above HoWe: No beach

Ownershipt Stonington Histarical ucc:r.ety (Ue S.) 120 feet 4,

"~ Borough of Suoningbon 360 feet _» remainder privatce
Bezch Use: None
Public Facilitiest None

Composition of Shores: Shinglae, =obbles, boulders.

Ifmtectlve Stracburess Loose store wall around tip of point,
short riprap groin, masonry walls and cub stone and riprap
breakwater along west side of pcint.

Character of Development: None at tip of point. Residences
along west Shoroe

Go Village of Stonirgton (Fast side of Stonington Harbor)

(1)
(2)
(3

(W)
(5)
(6)

(7)

(8)

(9)

Location:s Imner breakwater to railroad embankmente

QUSRS

Exbent: 5000 feet

Width Beach - Above HeW.t: Water at walls, wharves, piers and
buikheads. Small pocket beach st Wadawanuck Yacht Club
40-50 fect wide and less than 100 feet long,

Ownerships Private

Beach Use: Bathing beach at Wadawanuck Yaoht Club.

Public IPacilities: None. Privatc bathhouses and club house
at Yacht Club. ‘

Composition of Shore: Fine sand in pocket beach. No beach
elsewhere.

Protective Structures: This is a harbor area with the shore
continuously developed with piers, wharves, bulkheads and
walls.

Choracter of Development: A harbor adjacent to a small
residential communitye




He - Wamphassuck Neck (East Shore)

(1)

(2)
(3)

()
(5)
(6)
(7)

(8)

(9)

Location: West side Stonington Harbor from railroad embanke-
ment to Wamphassuck Pointe

Extent: 7000 feet

w:Ldth _Beach - Above H.W.. Generally no sand beach. Some
“sand ca caugh'b on south side of groins and piers form small
sandy beaches of varying width. There is a northward trail-
ing bar or spit about 600 feet long and 50 feet wide in tene
tral portion of arca. North of this spit there is a cuspate
shaped bar about 700 feet long and 75 to 100 feeb widee-
Noxrth of the cuspate bap sand is trapped by groins and the
railroad embankment forming three sandy stretches of shore,:
the two southerly ones being comparatively small while the
northerly one forms a beach about 350 feet long varying in
width from O feet at the south end to 150 feet adjacent %o
the embanlment.

Cwnership: Privatbe

Beach Use: None

Public Facilities: None

Composition of Shores Generally coarse boulder strewn shore
with ledge rock outerops at Wamphassuek Poinb. Material
caught on south side of structures is mostly fine sands.
Some marsh interspersed with boulders in foreshore in cenw
tral portion of arca. The sand spit and cuspate bar consist
of medium and coarse sand and gravele The gradat_ion of ma-
terial is finer to the north.,. The foreshore is strewn with-
cobbles and boulders except in front of the sandy stre'bches
of shore at the north end of the areas

Protective Structures: Most of shore unprotecteds Short.
riprap groins, loose stone and masonry walls in vieinity of
cotbages at north end of area and riprap revetment south of
the groins. Remains of two wrecks imbedded near apex of
cuspate bar. A few widely spaced groins and solid fill
plers south of bar to Wamphassuck Points A masonry wall
around the tip of Wamphassuck Point, An earth dike with
riprap toe protects a short stretch of shore north of the
point,

Gharac‘bur of Developments A small group of residences in
the vieinity of Wamphassuck Point, Remainder of area
consists of large estates containing a few widely spaced
residennes.




Iy Wamphassuck Neck (West Shore)

Jde.

[}

@)
(2)
(3)
(k)
(%)
(6)
(7)

(8)

(9)

(1)
(2)
(3)

(4)
(5)
(6)

(1)

(8)

(9)

Locationt Bepweer Wemphassuck Point and Lords Points .
Extents LOOQ fest

Width Beach =~ Above H.Wet No sand beach
Oimershipe Private

Beach Use; Nene

Public Facilitiess None

g R g

Composition of Shores Lodge rock at Wamphassuck Point and
poui.der stiewn shore north of point. Boulder strewn shope
around low-lying island forming = sccovdary point west o;q
Wamphassuck Points This 1slanc. 18 contected to the ms.ln?
land by marshs This marsh cxbu ds wes twa::d foming the !
shore %o Lcrds Pomt.

Protective Struﬁtures; Looge stoae and ma.aonry walls in @u
clna.ty cf Wamphagsuck Point. o ‘

Character of Developmentt Small group of residences in vim
cinity of Wanp‘r‘ﬁ:zssuck Points elsecwherc no devc,],,ppment, i

Lords Point

Location: Between Wamphassuck Neck and White Beachs

Extents SSOOE,I'eet

Width Beach = Above HeW,y 75 feet at huad of cove formed c.K
two projecting rocky points. Elsewhere gemral;l.y no ‘bea

except for snall pockets of sand held in mdc,n'biatmns of %
shore.

Ownerships Private

Beach Use: None

Public Feacilitiesy None

Composition of Shore: Two ledge rock po:.nts, Some scabbered
boulders in foreshore of westerly point, himerops boulders
in foreshore of easterly polnmt. A fine'sand bap fronted by
marsh, mud Siats and boulders’along castern half of head of
cove between the roeky points, boulders and cobbles franting
wall along west half of head of coves The remajnder of '-bhe
shore consists of irregular ledge rock outprops with some
emall finc sand pockets in J.ndentat:.ons. s

Protective Structuress Low masonry walls behind gmall sapd
pocket on west side of western point, &4 mascnry wall pro
tecting road along west side of cove. A masonmy wall Brz'O}mn}
eagtern point and in front of some of the’ co‘btagaaa L

Character of Dpvelopmenty Summer cobtagesy



Ke 'White Beach
(1) Location: Adjacent to snd east of Quambaug Cove
(2) pBExtent: 1400 feet
(3) Width Beach = Above Hiet 3035 fect.
(4) Ownership: - Private
(5) Beach Use: Privabe beach

(6) public Facilities: MNone

(7) Composition of Shore: Fine sand above high water at west end
and coarse sand at east ends Coarse sand and fine gravel
foreshore. Rock outcrop ncar west end of beachs This is a

- barricr bar fronting marsh and a pond.

(8) Protective Structuress. Masonry walls fronbing cottages along

‘west halfe Riprap along toe of sand dune along east half.,

(9) Character of Development: Summer cottages.

Le Between White Béach and Latimer Point

(1) I.QQ@@_QQ_: Ad,jé.cen’c. to and west of Quambaug Coves
(2) Extent: 3000 feet

(3) Width Beach - Above HJWe: Widbth of sand bar, 100-200 feet
along westerly 2000 feot, no sand beach clsewhercs

(4) Ownership: Private
(5) Beach Use: None

(6) Publie Facilities: None

(7) Composition of Shore: Easterly 500 feet, riprap revetment
along railroad embankment; next westerly 500 feet, eroded
boulder strown shore; westerly 2000 feet, a medium snd
coarse sand bar containing considerable gravel and a grasse
covered dune 3 to i feet above the level of marsh on its
landward side. There are mud flats, wave cut marsh, shingle,
fine gravel and boulders in the foreshore.

(8) protective Structurest Riprap revetment along railroad em-
bankment 3 roughly bullt groins (lines of boulders) along
sand baro

(9) Characher of 'Develc}pma_gp;:. lone




Me Latimer Point

L)
(2)
(3)

(W)

(5)

(6)
(N

(8)

(93

Locations Northeast of Andrews and Dodge Islands.

Extent: BEntire, 5500 feet #

Width Beach = Above HeWet: Generally no sand beachs. One small
pocket aboub 100 feet long and 30 to hO feet wide in indenta-
tion east of tip of point,

Ownership: Private
Uses Small private bathing beacho

Public Faeilitics: None

Composition of Shore: Marsh and s-abherod toulders along both
east and wes., shores ab norbh wi. o print.  Composition
coarser to tae south consistii. of lazye o .otercd boulders
and ledge 202k outerops. Lome sine saud almoagst boulders.
The small pocket beach east of “he south tip of the point
consists of medium and fine sand above high water and coarse
sand below high water. There is a smaller medium sand
pocket on the west side of the point opposite the mosth
aouther]ly cottage,

Protective Structures: Riprap revetment and masonry walls

around south tip of point. One small riprap groin at east
sides

Character of Development:s 4 few cotbtages at south end of point.

Yo Between Latimer Point and Causeway to Mason Island

(1)
(2)
(3)

(k)
(5)
(6)
(7

(6)
{9)

Locatiorl:_ East of Mason Island

Extent: 3500 feeb #

Width Beach - agbove HeWe.: There is a sand bar about 300 feet
Tong and 50 To 75 feet wide fronting marsh on the west side
of the first point east of Mason Island. No sand beach
elsewheare.

Ownerships Private
Beach Uses None

Public Facilitics:s DNone

Composition of Shores First point west of Latimer Pointy a
amall LeTand Tronted by marsh and toulders connectbed to the
mainlend by marsh. First point east of the causewsy to
Mason Tslandj a marshy point fronted by a medium and coarse
sand bar along a portion of its west side. The marsh is
fronted by scattered boulders along the east side of the
pointe

Protective Structures:; None

Character of Developments None
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0. Yystic

(1) Locabion: Between the cavscway to Mason Island and Murphy
Poirit ¢

(2) Expent: 3000 feect 4

(3) Width Beach ~ Above H.We: There is a sand bar 75 to 150 feet,
wide fronting marsh at Williams Peint.

(4) Ownership: The Williams Point area known as Williams Park
belongs to the Mystic Community Centere Remainder of shore
privabte,

(5) Use: Williams Park being developed as a bathing beach and
recreation center.

(6) Public Facilities: Construction of parking areas, field
house, lockers, toilets, playing field, temnis courts and
plenic grounds plammed for Williams Pawk. Some £i11 for
parking arvea recently placeds No facilities elsewheres

(7) gComposition of Shore: The sand bar consists of medium and
coarse sand with mud flats offshore, Remainder of shore
1s marshy with some coarse sand and gravel at the south
end near Mason Island,

(8) Protective Structures: Stone wall around residences at shore
road south of Williams Points. Some riprap along rcada

(9). Character of Development s Residential along road south of
' Williams Pointe Factory landward of Williams Parke

Po Mystic
(1) Location: Murphy Point
(2) Extent: BEntire
(3) Width Beach - Above HeWes Generally no sand beachs A narrow
lsjg;iiirebar or spit fronts the marsh at the south end of the

(L) Ownersllzi;g__ s+ Private

(5) Beach Use: None

(6) Public Pacilities: DNone

(7) Composition of Shore: Coarse sand and fine gravel bar front-
ing south end of poinbt. Remainder of shore consists of
marsha .

(8) Protective Structures: None

(9) Character of Development: A few cottages in northerly portion,
none 1h southern parte. The southern area is staked out into
house lotse




Qs

Mason Island

(1)
(2)
(3)

(b)
(5)
(6)
(7)

(8)

(%)

Locationi Mystic Rivex
Extenti Entive

Width Beach =~ Above HoWee: Generally no sandy beachs A nare
row sand and shingle bar 50 to 75 feet wide fronts marsh
between Clam Point and Ram Point, A small coarse sand
beach 30 to 40 fect wide north of and adjacent to the bridge
to Baker Islande Smell sandy pockets held in Jndentations
of shore. '

Ownerships Private
Beach Use: Limited to residents

Public Facilities: None

Composition of Shorez Northeasterly point adjacent 10 cause-
way, marsh merging westward into coarse sand and gravel and
heavy boulder strewn shore with numerous boulders offshorej
north shore of island, points consist of heavy boulders,
coves of marsh and some coarse sand and gravel with boulders
of fshorey Pine Poinb, ledge rock outerops; soubh of Pine
Point, warse sand and gravel, some boulders; first point
soubth of Pine Point, northside consists of coarse sand and
gravel., west and south sides of shingle with dumped guarry
wasbe in southeast indentationi south of above poin® to
cove north -of Clam Point, shingle ab north end changing to
ledge rock to cove containing a small coarse sand pockeb
beachy Clam Point, a shingle cuspate bar fronting marshj
Clam Point to Ream Point, a bar ‘rontir. marsh, alternately
shingle and coarse sand, the conrse sa.d lying scuth of
groins and ledge rock outeropss Ram Point, a coarse sand
bar around marsh with ledge rock at the south tips The bar
between Clam Point and Ram Point eonstitubes a tomboloy :
South end of island, the points consist of bare bedrock,; the
indentations of marsh and the entire area contains numerous
large scatbered boulders; north of and adjacent to bridge
to Baker Island, a small coarse sand beach with shingle and
boulder foreshore, boulders neay bridge, ledge rock outerop
north 9f sand beach; some coarse sand north of pier at club
house; east shore of island north to causeway, a boulder
strewn shore at the south end mixed with marsh further north
becoming all marsh at the north ends Small fine sand pocke
ets where boulders have been cleared aways

Prctec’o:we Btructuress Northeasterly point, loose stone walls
and some riprap, ndrth shere, a riprap groin in easborly
cove and some riprap along shorej Pine Point, short groins
cast side, loose stone walls and remains of whari to the
sou'bh; cove north of Clam Point, masonry walls and shori
groin 'south of residence; Clam Point te Ram Point, short
riprap groinsy south end of island, short sections of mas=-
onry and concrete wallsy abt sand beach north of bridge %o
Baker Island, low concrete wall along edge road, masonry
and timber p:Ler at north end at c¢lub house, ripyap groin
north of pier, east shore of isla.nd a few piers and short
riprap groins.

_Gharactgzr_of Development: Cottages and large residences.

A~ L0
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Re West Mystic

(1)
(2)
(3)
ey
(5)
(6)
(7

(8)

(9)

Location: Willow and Spence Points

Extent: 4000 feet

Width Beach - Above Helles None

Ounership: .Private
Beach Use: None

Publn.c Fac11:t.tlesz Mone

Composition of Shore: Coarse sand and gravel, marsh at south
end near railroad,ledge rock outcrop near north ande

Proteetive Structuress Short riprap groms north of Willow
“TPoint, piers at Willow Point, remains of stone walls south
of Willow Point, masonry walls and short riprap groins
around Spence Pointe. Loose stone walls along west side of
Spence Point, :

Character of Developments Largely residentials A shipyard
at Willow Point. :

S5e¢ West Mystice

(1)
(2)
(3)
(L)
(5)
(6)
(7)

(8)

(9)

Location: Betwecn Spence Point and Noank

Extent s Sixpemny Island, railroad embankment, Bebee Cove.

Width Beach =~ Above HeWst None

Ownership: Private

Beach Use: None

Public Facilities: None

Composition of Shores Sixpenny Island consists of marsh with
some boulders on north sides The projecting point north of
Sixpemny Island consists of high rock outcropse

Protective Structures: Riprap revebtment along railroad em~
bankment. Riprap and stone walls around Bebee Cove.

Character of Developments None on Sixpenny Island. A few
residences on point north of S:.xpenrry Island. Residential
around Bebee Coves
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Te Noank (East side)

(1)
(2)
(3)

()
(5)
(6)
)

(8)

(9)

Location: Between Bebee Cove and Morgan Point.
Extent: 5600 feet

Width Beach - Above HoWe: Nones Small pockets of sand at
“groins or indentations of shore.

Ownership: Private
Beach Use: None

Public Facilities: None

Composibion of Shore: Generally coarse consisting of boulders,

cobbles. shzngle and riprap and rock outcrops. Morgan
Point sonsiess of ledge rocke

_Protecta ve Structures: Remains of old stone walls, riprap
revetmer,, masonry walls, small- riprap groias, remains of
old shipyards.

Character of Development: Commerdial in vicinity of shore,
vesidential behind the shore.

Uo Noank (Wes: sids;

(1)
(2)
(3)
()
(5)
(6)
(1)

(8)

(9)

Location: Morgan Point o head of West Cove.

Exbenbs 3000 feet

Wld'hh Bea~h - .{ibove HoWot None

OWTIOZ‘Shlp.; Private

Beach Use: None
RooUll UsC

Public Facilities: None

Composition of Shore: Boulders, shingle, cobbles. Some sand
T canght in"indentations of shore. -

Protective Structures: Southern half, remains ¢f old shipe
yardsy loose stone walls, riprap. Northern half, riprap
and masonry walls.

Character of Develo ¢ 0ld shipyards and residentiale

Small fishing community .
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West View and Esker Peoint

(1) Locationy Between West Cove and Palmer Cove,
(2) Extent: 5500 feet -

(3) Width Beach - jbove HaWe: Generally nones A sand bar front-
ing marsh at the head of West Cove. A narrow beach, O to 15
fech wide in front of walls at West View and a sand bar adw
Jjacent to the east side of Esker Point fronting marsh, a
small sand beach adjacent to road on west side of RFsker RPoint.

(4) Ownerships Private

(5) Beach Use; Jimerican Legion picnic and bathing area at Esker
Pointe

(6) public Facilitiess: None

(7) Composition of Shores Coarse sand bar at head of West Cove,
riprap protecting eroding bluff along west side of Cove,
ledge rock point at east end of West View, shingle, a few
boulders, rack ouberops and some fine sand at groins along
West View, a mediwum and fire sand bar fronting marsh east of
and adjacent to Esker Poinl, a coarse shore consisting of
“boulders, cobkles and shinglc around Esker Pointy a medium
sand beach adjacent to road on west side of Esker points The
foreshore generally consists of shingle and cobblesa

(8) Protective Structures: Short riprap groins, low masonry wall
and riprap revetment along west shore of West Cove, masonxy
walls around tip of point on woest side of West Cove, masonry
and concrete walls and short riprap and masonry groins along
West View and a shurd riprap groin on east side of Esker Points

(9) Character of Dovelopment: . Cottages and amall boat yards along
Wesh Cove. Cottages at West View. Esker Point undeveloped
except for cne small building at south ends

Groton Long Point (Borough)

(1) Location: East shore from highway to Groton Long Pointe
(2) Extents 5300 feet

(3) Width Beach ~ fbove HeWe: Sand beach varies from O to 50 feet
at groins along the norblerly 1000 feet of shore. Elsewhere
he coarse shore extends 0 to 100 feet from the edge of the
shore roads

(4) Cunership: Northerly 1000 fect f private, remainder Borovgh
of Groton Long Point.

(5) Beach Uses Limited use by rosidentss
(6) Public Facilities: None

(7) Composition of shoxe: Northerly 1000 feet fronting cottages,
fine sand on soubh side groins, shingle on north sidej area
genorally coarse conslsting of shingle and some boulders.
South of cottages, boulder strewn shore, shingle and small
amountbs of sand.

(8) Protective Structures: Loose stone wall and riprap along road
at north end, low nasonry and conerete walls, riprap and mam
sonry groins in fronb of cottages, riprap revetment along low

- stretches of the shore road. Some short riprap groins.

(9) 4' Character of Development: Summer cottages. Road closely bor-
dering shore except along northerly 1000 feet.
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- Xs Groton Long Puint (Borough)

(1) Location: Groton Long Point.
(2) Dxtent: 900 feet

(3) Width Beach - pbove HelWe: O = 15 feet except south of pier
on east side of point, 50 feet Ao

) Ownership: Private,except eas‘berly pler belonging to Borougha
(5} Beach Use: None

(6) Puplic Facilities: None

(7) Composition of Shore: Shingle on south side of pier on east
side of point, remainder of area consists of numerous bould-
ersy cobbles and shingles

(8) Protective Structuress Solid £171l masonyy pier with timber
extension protected by riprap rovetment at cast limit,
masonry walls around the point, a solid Lw-shaped masonry
pler near west Limit.

(9) Characte. of Development: Large summer residencess

Y, Groton Long Poixt (Borough)

(1) Location: South Beach between Groton Long Point and Wesbern
Point.

(2) Extent: 800 feet

(3) Width Beach - Above HeWe: 50 foeh at east end, 30 feet in
center of Leach decreasing to 10-~15 feet to the west, 30
fset at the west ende

(4) owmership: Borough of Groton Long Pointe

(5) E_a_qh_ggﬁ"Bathing beach .

(6) Public Facilities: None

(7) Composition of Shore: Fine and mediwm sand with some gravel
‘ at east ende

(8) Prutective Structures: Newly constructed concrete wall behind
beach zlong edge of sidewallk.

(9} Character of Developments: Cottages on landward side of road
bordering the beachs

A -1l
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Groton

Long Point (Borough)

(1)

(2)
(3)
(k)

(5)
(6)
(7)
(8)
(9)

Groton

Locations Westem Point between South Beach and the main

v galty

Bxtents 2000 feet

Width Beach = aAbove H.W.: No beach

Ownexships: Private', except for a few rights of woy belonging
to the Borough of Grobon Long Point. :

Beach Uses None

Public Facilities: None

Compositicn of Shore: Bouldrrs and shingle. No sande Boulde
ers in immediate offshore areae

Protective Structuress Masonry sea walls and some riprap re-
vetment.. ‘

Character of Devclopment: Large summer residences.

Long Poi 1t (Borough)

1)
(2)
(3)

(k)
(5)
(é)

(7
(8)

(9)

Location: Main bathing beach between Western Point and
Buddington Point. -

Extents 2500 feet

Width Beach - ibove HoWe: 50 feet throughout most of the
beach increasing to 60~70 feeb along the westerly 100 feet
and decreasing to 15-20 feet along the easterly 200 feets

Gwerships Borough of Groton Long Point.,
Beach Usc: Bc;rough bathing beachs

Public Facilitiess Sanitary facilities and first aid available
at municipal building.

Composition of Shore: Fine to medimm sands

Protective Structures: Wooden bulkhead fronting wooden boards
walks : ¢

Character of Development: Summer cobtages behind beache.
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Groton Long Point (Borough)

(L)

(2)
(3)

()
(5)
(6)

(M o

(8)

(9)

Groton

Location: Buddington Point between main bathlng beach and
entrancc to Venetian Harbor., {

Extents 1000 feet
Widih Béach -~ Above H.We: 20 to 30 feet adjacent to Jetty at

Venetian Harbor, none in front of walls to Buddington Point,
20 feel east of breakwater at Buddington Point.

Ouwnerships Private

ach Use: /Adjacent ownerse

Public Faciliticgs: None

Composition of %hore- Fine sand adjacent to Jetty. Shingle,
cobbles and boulders in front of walls. Some sand east of
breakwater at Buddington Point. Coarse boulder stpewn
foreshore.

Protective Structures; sShort masonry wall acting as a groin
“ab east Llimit, rlprap breakwater at Buddington Point, low
masonry walls, riprap jetty at west limit abt entrance to
Venetian Harbor,

Character of Development: Summer cottages.

Long Point (Borough)

)

(2)
(3)

(W)
(5)
(6)
(D

(8)

(9)

Location: Norbh of and adjacent t0 the entrance to Veretian

fror+ MasiiedialSirdsefiiing

Harbor.
Exbent: 1500 feet

Wldth Beach = Above HaWe:s 30 to 4O feet between Jetty and
crceke No beach north of creck.

Ounership: Private and Borough of Groton Long Pointe.

Beach Use: Adjacent owmers.

’

Public Facilities: None

Composition of Shore: Medium and coarse sand adjacsnt to

~jetly, bNarshy shore adjacent to and north of creek.

Protective Structuress Riprap jetty at entrance to Venetian

Harbor. Low masonry wall and riprap north of creek almng
edge of roade

Character of Developmewt, Summer cottages.
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DBs Mumford Cove (wWest shore)

(1)
(2)
(3)

(L)
(5)
(6)
(7

(8)
(9

Location: North of Mumford Point.
Extents L300 feet
Width Beach =~ pbove HoW.: No sand beach along southcerly 1300

Teet, thance a sand and gravel bar 50 to 150 feet in width
borders the shore to the north limit of the areas

Ownership: Private
Beach Use: None

Pulllic Facilitiessy None

Composition of Shore: The southerly 1300 feet consists of
shingle, cobbles and boviders. The next northerly 1100
feet consists of a bar fronting a shallow pond composed of
shingle at its south end changing to fine and medium sand
and gravel %o the north where it connects with a nest of
boulders. The most northerly 1900 feet consists of a bar
fronting marshs This bar is composed of sand and gravel,
At its northerly end, the bar has taken the form of a coarse
sand tombolo connecting to a small offgshore islande

Protective Structures: None

Charactor of Development: None

EE. Mumford and Bluff Points

(1)
(2)
(3)
(L)
(5)
(6)
(N

(8)
(9

Locatiqgi Between Mumford Cove and Bluff Point Beach.

Extents 2L00 feet

Width Beach - Above HeWe.: No sand beach
Ownefshigt Private
Boach Use: Nonc

Public Facilitiess None

Composition of Shore: 4n eroded shore composed of huge bould-
ers, lLedge rock outerops and cobbles« At the west end at
Bltuff Point the backshore consists of a high bluff which
diminishes in elevation to Munford Point. The size of bould~
ers diminishes to the east, The gradation changes from a
continuous blanket of large boulders at Bluff Point to a
cobble and shingle shore with scattered boulders at Mumford
Point., '

Protective Structures: None

Character of Development: None
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FFe Bluff Point and Bushy Point Beaches

(1)
(2)
(3)
(L)
(5)
(6)
(7)

(8)
(9)

Location: Between Bluff Point and Bushy Points

Bxtont: U500 feeb

Width Beach = jfbove HeWe: A sand bar 100 to 300 feet wides

Ownerships Private
Beach Use: None

Public Facilitiess None

Composition of Shore: The beach changes rapidly from a boulde
er strewm shore al Bluff Point to coarse sand and fine grawvel
west of and adjacent to 3luff Point and fine and mediuwm sand
throughout most of the langth of the bare There is a breach
at the western end of the bar which is awash at high water.
The shore along this brecach consists of shingle and cobbles.

Protective Structures: None

Character cf Development: HNone

GGe Trumbull Alrport

(1)

(2)
(3)
()
)
(6)
(N
(8)

(%)

Location: North of Bushy Point Beach, between the Poguonock
fiver and Baker Coves,

Exbents Soubh of the runwsyss

e v

Width Beach - Above HeoWe: None

Ounership: State of Connecticut,

Beach Use:  None

Public Facilitics: None

Composition of Shores:s Wide narshes.

Protective Structures:s Ripran revebtment along shore of
Poquonock River opposite sovth end of NW-SE runwaye. Elsew-
where none. ‘

Character of Development: Practically none.
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HHa Jupiter Point

1y

(2)

(3)

(L)
(%)
(6)
(7)

(8

(9)

L_oc_:g_‘_t.a_._g}: West side of Baker Cove.

Extent:s 600 feet along east side and 1400 feet along west.
side of point.

Width Beach = fbove HeWo: 4 sandy bar about 30 feet wide and

200 feet long at the outer tip and a narrow sandy beach
about 250 feet long ab the inshore end of the west side of
the point.

Ownerships: Private

Beach Use: By residents of Jupiter Point.

Public Facilities: None

Composition of Shorer Marshy shore along cast side of point
in front of cobtagess A coarse sand heach along the east
side of the outer tip, a boulder strewn shore along the
west side of the outer tip, boulders and coarse material
fronting cottages along the west side and a coarse sand
beach at the north ard of the west side of the point.

Protective Structuress The shore fronting the cottages is
protected by light walls and rijprape

Character of Developments A small fishing community along the
east shore centaining a number of light piers. Sumer
cottages throughout,

IT. Between Jupiter Polnt and fwery Point

(1)
(2)
(3)
(ls)
- (5)
(6)
(7)
(8)

(9)

Location: The indented shore north of Pine Island.
Extent: 1800 feet

Width Becach = Above HJWl.i No sand beache

Owmerships Private
Beach Usc: None

Public Facilities: None

Gomposition of Shore: Wave cubt marshes. One short stretch
in front of a boat ¢l artificially filled.

Protoctive Structuress Light riprap revetment along fill area
at beat clube

Character of Development: Small boat étorage areas and boat
club..




JJs  Avery Point

1)
(2)
(3)

(&)
(5)
(6)
(7)

(8)

(9

Location: Fast of Shenecossett Beach.
Extent: L4200 feet

Width Beach - Above HeWe: A small sandy pockebt beach 20 to 30
feet wide west of the pier at the southeast corner of the
point. A small sandy beach LO feet wide (about 50 feet long)
at the west limit of the area.

Ownership: United States (Coast Guard Training Station)s
Beach Use: None

Public Facilities: None

v

Composition of Shore: Coarse sandy beach adjacent to pier,
fine sand at small beach at west limit, boulders, riprap
revetnent, concrete and masonry walls and bare ledge rock
elscwhere..

Protective Structuress Masonry and concrete walls and riprap
revetments Short groins west of plers

Character of Developmcnts Coast Guard Training Station.

KKe Shenecossett Beach

1y

(2)
(3)

- (k)
(5)
(6)
(7
(8)

(9)

Location: Between Eastern and Avery Points.

Extent: 1300 feet

Width Beach - Above HoWe: About 30 feet along east half in

" front of bathhouses, 20 feet in front of projecting sea wall
and 50 fect at the west end.

Ownership: Privabe

Boach Usc: Private bathing beach

P

Public Facilities: Nonece Private beach club.

Composition of Shore: Fine sand.

Protective Structuress Concrete steps in front of bathhouses.
I masonry wall along a portion of the westerly half.

Cheracber of Developments Beach club and residencess
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LL. Eastern Point Bsach Park

(1) Locations Eastern Point.

(2) Extent: 1500 feet

(3) Width Beach - Above HeWe: Easterly 40O feet, 30 to LO feet
wide at the west end increasing to 150 feet abt the cast
ende Qenerally no sand beach elsewheree

(4) Ownerships Borouéh of Grotone

(5) Reach Uses Borough bathing beacha

(6) Public Facilities:s Parking arca, bathhouse, picnic tables,
sanitary facilities, refreshments.

(7) Composition of Shore: Easterly LOO feet consists of medium
cand fine sands There are small fine sand pockets in indene
tations of the shore on the north side of Eastern Pointe The

greater part of Fastern Point consists of ledge rocke

(8) Protective Structures: Low masonry and concrete wallse 4
short riprap breakwater on the south side of Eastern Point
and a longer one on the north sides A dumped rock groin at
east limit of park.

(9) Character of Development: Public facilities housed in an old
mansion on Eastern Pointe

MMe Thames River (Bast shore)

(1) Locations HNorth of and adjacent to Bastern Point.

(2) Extent; 5200 feet

(3) wWidth Beach =~ Above HeWe: Generally nonce. A small sandy
pocket beach 15 to 30 feet wide and 150 feet long on the
north side of Eastern Point adjacent to the Eastern Point
Beach Park, Elsewhere high water is at the foob of sea
walls or at a ledge rock shurce

(k) Ownership: Private
(5) Beach Use: None
(6) Public Facilities: None

(7) Composition of Shore: A ledge rock shore. There is a short
fine sand pocket beach on the north side of Bastern Pointe

(8) Protective Structures: Masonry sea walls and a few solid £ill
plerse Portions of the shore protected by riprap revetment.
One riprap groins

(9) Character of Development: None along northerly 1000 feeto
Large residences and large hotcl along remainder of area.
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APPENDIX B
GECLOGY
l, General. - The coas£a1 formation in Conneebicubt is the resut of a
complicated series of geological changes. That portion of the geological
history which is 'significarrt in expléining the physiography of the area is
discussed briefly in clmonological‘ sequences

2¢ Pre-Carbrian and Paleozoic Period. = During this periody through

endless ages, series after series of sédimen"bs were deposited, injected by
liguid magmas and under the influence of'heat and mountain making pressures,
were folded, broken and profomldly altered so that their original sharacter
can no longer be rccognizeds The only samblanse of unity in the ‘rocks unders=
lying the New England Province seems to be the genewral presense of a north,
northeast trond in the direction of the rock structure.

3¢ Triassic Periods = At the end of the Palcozoic Period, this complex

structure was worn down at least in part to a peneplane and deposits of
Triassic blastic‘ sediments werc laid dowms Simultaneously with this deposie
tion of great thicknesses of Upper Triassic shales and limestoneé, the intrie
sion and exti'usion of massive 1.ayers of trap oécur:c_-ed. Faulting took place
throughout this pericd and was pretty woll distributed over the areas By
means of great northesouth boundary faults, which to this day se‘parate the
sediments from the crystallines on the east, the neb rosult in Comnecticutb
was to low er all strata Eii.fferentially and give them a regional dip of 5 to
20 degrees east,

o Fall Zone Cycle_u ~ After this period of disturbance, an era of great

quiet prevailed during which for countless cemburies erosion worked on the
highlands, reducing them to a low and rolling country just a few feet above
sea levels Regardiess of geologic structure and differences in rock hardnes‘s,,
a peneplane was formed across the great faults which separate ‘the sediments
from the harder 'crysball_ineso Great thicknesses of Triassic rock were ree
movedo That which is still preserved in the Connccticut Valley lowland owes
1ts oxistence to the faulting which dropped it below the base level 0f erosion,

The extensive surface formed at this time is called the Fall Zone penepianE.
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5. Burial of the Fall Zone Peneplane. = The long period of quiet drew

t0 a close and the great peneplane was slowly covered by a. thick series of
deposibs derived from the waste of the lands In Connecticuty these deposits
Wwere apparently of Upper Cretaceous age, probably largely marine in origin,
Earth movements resulted in uplift in the north and northwest, while seaward
the swrface was depressed to near or below sea level, In Connecticut, the
depression carried the peneplane below sea level, Thus, toward the north a
new gycle of erosion was started by the streams rejuvenated by uplift and
“the Fall Zone surface began to be destroyed, while the wastes from this de;
struction with the aid of marine sediments buried the lower surface in the
south, When the submergence in the Connecticut area had reached ibts greatest
e:itent, the stréams once emptying into the ocean considerably to the south
found that their mouths had moved to the north with the advancing shore lines
This shore line 1'was probably even more irregular than that of today,

6o The New England Upland Cyclee = At Or near the end of the tilting

which started the destruction of the Fall Zone pencplane; a new movement of
the earthts .suri‘ac':e occurred;, resulbing in uplifte. Coincident with the moves=
ment raising the land above sea level, the shore line retreated toward the
southeast an.d the streams ‘e:cbended their lower courses across the young
.coastal, .plza.ih thus exposed. -At this e_arly date, the Connccticub Riwver left
its oourse. across the soft Triassic rocks in the vicini‘by of Middletowm and
made a sharp bend to the southeast over the newly uncovered sediments of the
coastal plain, assuming the couwrse which, with few exceptions, it follows ﬁO
this daye The uwplift initiated a new cycle of erosion which wore down the
land mass and a peneplane, the most extensive of any in New Englard, was
formed, Today, the remnants of tﬁis surface are known as the New England
Upland peneplance |

Ts The Connccbicut Valley Lowland Cyclea = Another uplift accompanied

by tilting terminated the Upland gycle of erosion. This tilting appears to
have been to the southeast aboutb 15 feet per miles The uplift started another
cycle of erosion, during which the Coastal Plain deposits were removed most

rapidly, while the Triassic shales and limestones, being more resistant,



remained semewhat longer. The Upland; underlain by the more resistant
crystalline rocks, wers still far from total destruction when the Coastal
Plain end Trisssic arses were reduced almost to sea level, It was during
this period that the Connecticut Valley lowlsnd was formed by the srosion
of-the Triassic rocks. This lowland, which now follows tﬁe Conne cticut
River to about Middletown and enters Long Island Sound at New Heven, is

essentially the same as when originslly formed.

8. The Sound Valley Cycle. - The Lowland cycle was torminated by

another uplift; by which the lend was raised in referonce to the sea. This
uplift raised the surface of the Connecticut Lowland peneplone, which con~
tinued as o Coastal Plain along the entire southern edge qf the State in a
belt about es wide as the present Long Islond Scund: The foroes of erosion
renewéd their work and cut & valley in the innsr lowland, called the Sound

Vallsy, which was eventuelly to becoms the present Long Island Sound.

9« Formation of Long Islsnd Sound. =~ The cutting of tThe inmer lowland

was interrupted by a climetic change which resultod in the formation of a
great ice sheet covering the northeastern United Stetes mnd Caﬁada. This
glacier, moving under the impulse of gravity, carried a tromendous amount
of debfié'gathered from the country over which it pessed. Inrpaésing over
Connecticﬁt; the glecier scréped away practlcally every bit of the thick
mantle of soil and decomﬁosed rock in its path: All the material was not
carried to its ‘terminal moraine, which followed & line from the northern
flﬁke of Long Islend, through Fishers Islend to Watch Bill snd the southern
coast of Rhode Islend. Much of the meterial was strewn ovef the surface

of Connecticut s the glacier advenced and retreated, and forms the present
unevenly distributed soil of Comnecticut which varies in depth from & to

20 or more feet. In addition to ¢roding and depositing of meterials, =
sinking of this region occurred which might have been due to the enormous
woight of the ice sheot. The exact amount of submergence occurring is

not known but when the iee dissppeared, the inner lowland or Sound Valloy

was below sea level, These waters are what now constitute Long Island
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Sound, while Long Telend is that part of the cuesta and glacial drift
which remeined sbove sea level,

10, Postglacial .Changes of Level. = Since the withdrawal of the

glacier from Connectiout, one small diastrophic movement has occurred.

This resulted in the submergence of land messos for a depth generally de-
tormined and eccepted to be 20 feet. After this movement, esuthorities
gonerally agree that movements of the land and ses ceased and tho ro-

lation of the elevation of the waters in Long Island Sound and Conmecticut
have remdined constunt., Minor local changes in waﬁer elevation may have oc-
curred in restricted areas due to localized conditions. This last lowsring
of the lend messes resulted in the prosent day shore line of Connecticub
being a shore line of submergende, having all the irrogularities of such

& shore line due to the drowning of constal valleys,

11, Present Day Trends. = Comnecticut at present is in the period of

svb-aerial erosion which follows a diastrophic change, During this period
erosional forces will work to the reduction of lend messes tc enother PENE -
iane with the stresms trensporting meterinls from the uplonds to the lowlands.
Along the coast, waves attacking the shore line will tend to ocut back all
headlends, building and rebuilding bars snd spits of materials from eroded
headlends until & regular; even shore line is produced. This regular shore
line will be landward of the present day shore line since the beaches, bars

end spits will recede lendward as the headlands are losts:



APPENDIA C©

I

TINES

1. General Characteristics. « The tides along the shore of the State

of Connecticut are of two types. The eastern sector from Wetch Hill
Point, thde Island, to Cormfield Point, Connecticut,'is subject to the
normel ocean or progressive wave type of tide which causes high.water to
occur at increasingly loater times as it progresses from east to west.
The western ssoctor from Cornfield Point, Coﬁnwoticut, to the entrance to
Bast River, New York, is subject to the stebionary weve type of tide which
causes high and low waters to ocour slmost simulianeously at all points
within this sector, while btho range of tide increases in o fairly uniform
menner from east to west.

2, Tidal Ranpge. - Tidal range date for points slong the shore of Con-
necticut are given in tide tablos, published by the Unifed States Depart-

ment of Commerca, Coast mnd Geodetio Survey. These are as tebulabed below:

Mean Spring Reference Timse
Looationl Range  Range Station Interval
Stonington, ¥, Is. Sd. 2.7 %.2 Wew London -0 35

Noank, Mystie:R.

Entrance 2.6 3.1 " " -0 30
New London, State Pier 2.6 3.1 " " 0 00
Millstone Point 2,7 3.2 " " A0 05
Saybrook Jetty 2.5 L.2 " " A1 00
Duck Island 1.5 5.% Bridgeéport -0 35
Madison 4.9 5.8 " -0 30
Falkner Island 5.0 6.4, " -0 25
Money Island, The

Thimbles 5.6 6.6 " ' -0 20
Branford Harbor 5.9 7,0 " ~0 15
New Haven Harbor, En-

trance : 6.2 7.3 " -0 15
Milford Harbor 6.6 7.8 " -0 10
Stratford, Housstonie

River 5.5 6.5 " C A0 L0
Bridgeport 6.8 8.0 " 0 00
Black Rock Harbor, Ene -

trance 6.9 8.1 " -0 05
Seugatuck River, En

trance ‘ 70 8.3 n -0 05
South Norwalk 7.1 8.4y " 40 10
Gresn Ledge TR 8.5 " - -0 05
Stemford 7.2 8.5 " ' 0 00
Coscob Harbor 72 8.5 " A0 05
Greenwich Harbor on 8.7 w 0 00

.
N
[N



3. Tidel Observetions ~ New London. - A primery tide station is main-

tained by the United States Coast end Geodetie Survey at Hew London, Cene
neoticut. Daily tidal observations ot New London for é nine-ysar period
from June 12, 1938 to June 30, 1947 show that tides exceeded the height of
the plene of mean high water by one foot or more 880 times, by twe fest or
more Ll times, and by % feet or more 9 times. The average snnual freqﬁen—
cies of these high tides during the above period were 98, 5 and 1, rospect-
ively, for tides 1, 2 or 3 feet or mors in excess of the mean high wafer
plene. The frequencies of occurrence and sxcess hoights of extrems high
tides at New London sre consideured to be similar to those occurring through-
out the study area.

L.  Extreme Hurriccne Tides - September 19%8. - iBlevetions of high

water marks referred to the plane of metn low water ogeurring during the
hurricane of 21 September 1938 at selected locations dlong the shore of

Connscticut ars tabulsted below:

Location Actusl High Water Prodicted High Water
Stonington 11.0 3.2
MyStic 10.8
Noank 10.3 3.1
New London 11.1 %.0
Saybrook 13.4 L1l
Branford 11.8 6.9
New Haven 13.0 7.2
Bridgeport 13.8 7.8
Southport 13
South Norwalk 11.6 8.1
Rowayton 1.3
Stamford 15.6 8.2
Greenwich 15.0 8.4

5. Extreme Hurricenc Tides - September 19lJ;. - Elevations of high
water merks reforred to the plane of wmean low water occurring during the

hurricene of 14-15 September 19l were reported es followsi



Location Actual High Water

Stoningbon ‘ Te7
New London - 16
Saybrook 8.0

6. Storm Tides ~ Novemher 1950. - Reported elevations of high water

merks roferred to the plane of mean low water occurred during the southesst

storm. of 25 November 1950 as followss

Location ' Actual High Weter Prodioted High Water
Stonington Herbor 7.6 3,0
New London Harbor 8.1 2,0
Seybraok Point B.75 3.8
Clinton Harbor 9.0
Branford River 10.9 6.0
New Haven Harbor 10,6 bady
Milford. Harbor 11.3 6.7
Bridgeport Harbor 120 6.9
Black Rock Harbor 12.2 7.0
Saugatuck River 12.0 Tel
Scuth Norwalk Harbor 12.1 T2
Five Mile River 12.1
Stomford Harbor 12.9 7.3

Te5
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AFPENDIX D

STORMS

o ————

1. Tropiecal Sterms. - Hurricanes can be defined as tropical cyeclones

with a central barometric pressure of 29.0 inches or loss and winds near
thé center of more than 60 miles per hour in some points in. the path. In
the northern hemisphere they ars known to consist of winds revolving in a
counter-clockwise direction obout o calm center or "sye." This calm center
has an average diamster of approximetely 14 milos. The diemeter of hurri-
canes varies considerably, some being 50 to 75 miles; the majority gresater,
in meny instances exceeding 500 miless Winds nt the ouber limits are
usually light, inereasing %o moderste and gusty toward the center, and

they blow with great fury adjndent to the "eye." Hurricanes move bodily
along a path in. a motion of trenslation at an average speed of &pproxi-
mateiy 12 miles per hour. The greatest damage coused by these tropical
cyclones to shore arcas is due to the inundation which usually accompenies
them. This is especially true where there is a bay to the right of the
point wherv the hurricene center moves inlond.. The rise of water in
Narragansett Bay, Rhode Island, during the hurricine of September 1938,
which moved inland west of this bay is sn exemple of the devastating
effoot which such a condition ocan engender. The strong currents crented
by hurricénes is an important factor in the destruotion gaused by such
storms.

2+ ‘Severe Hurricenes in New iénglrnd. - Only n fow hurricanes which

have passed through the New Englend arce cre known to have ceused con-
siderable destruction. TIven Rey Tannchill, in his book "Hurricanes,"
mentions ten such tropical cyclones as ccourring betwsen 1635 and Iéhh.
The paths of several of these are shown on Pleto 2, The 194}, hurricone
has been described os the most violent in histeory but it did not éause 08
muoh destruction in New Ehgland.ﬁé the one which struck in 1938. 4 com~

parison of these storms indicates certzin attendant charscteristics which
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cen be expected to result in great demege.  The 1938 hurricane struck about
normal to the shore line at a time when tides were high. The l9hh hurri-
cane struck obliguely to the shore at lew tide. The latter hurricsne did
not produce the inundation and consequunt destruction which occurred dur-
ing the former. Very little informstion is available concerning the damsge
causcd by most of the hurricanes. which have passed through or near New
England. This lack of detailed informstion makes it diffiecult, if not im-
possible, to draw conclusions concerning probable shore damags which caﬁ

be expected from such storms.

3. Hurricane of 21 September 1938. - On 21 Ssptomber 1935, the New

England area was struck by a devastating hurricunc which originated around
the Cape Verde Islands. It traveled in a ocurved psth in a northwesterly
and then northerly direqtion, arriving in the New England area during mid-
afterncon of the 2lst of Soptember. The hurricene entered the State.of
Connecticut with its center just west of New Haven at %:%0 P.M,, E.S.T.,
and continued its progress northward at the rate of 50 to.60 miles per
hour. The sye of the storm ﬁas cléarly cbsorved at New Haven. Winds that
were easterly since noon died down tetween 3;00 end 4:00 P.M., and were
thon followed by increasing southwesterly winds. The region of strongest
wind lay in the dengerous semi-circle st a distence of about 75 milss to
the right of the storm center. Barometric prossures reported indicate the
soverity of the storm along the Connectiout shore. Minimum pressures wore
reported as followss at Bridgeport 28.%0 inches, at New Haveﬂ.28-ll inches
at 3350 P.M., at Hertford 28.04 inches at L1317 P.M. Baromeéric pressures
dropped gradually until 12:00 noon, wnd thon dropped rapidly until shout
L4100 P.M., when the lowest pressures were reoached. Pressures thon rose
rapidly until 8:00 P.M., when the 12:00 noon prassure was attained; thenece
rose gradually. Wind velocities werc observed as follows: maximum for a
five minute period, 38 miles per hour at New Haven, L6 miles pef hour

at Hartford, 70 %o 90 miles per hpur over an ares 80 mliles wide from Saybroock,
Connecticut, to Marthas Vineyard, Messachusetts; moximum gust velociteg,

L6 miles per hour at Now Hevon, 59 miles per hour st Hartford, probably in
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axcess of 100 miles per hour in the area from Saybrook to Marthas Vineyard.
The amount of precipitatien direvetly attributaeble to the hurricene is dif-
ficult to determine due to the fect that it rained fof 2 days prior to the
storm. The total precipitetion ranged from 2 to 5 inches along the Cone-
necticut shore, the major portion of which was probsbly directly dus %o

the storm. The hurricane increased tidal heights sbove their predicted
ranges. Its approach was manifested in ths higher water leﬁels of the
proceding low and high weter. During these preceding tides, tidal heights
were ineresnsed more to the east of the hurriceame center than to the west
because of the counter-clockwise wind rotation. Reported high tide during
the hurricsne occurred 2 to 2-3/l, hours before tho time of predicted tide.
The effvct of the hurricanse wes an addition of about 9 to 10 feet to the
predicted high tide at the entrance to Long Island Sound, this addition
decreasing to 7 fest at Bridgeport and inoreasing to G feet at the west
end of the Sound, Weve action accompanying the storm produced a devastating
effect upon the shore line, pounding it mercilessly and resulting in wide~
spreed damage, Wave heighfs ranged from 10 feet et New London to 15 feet
at New Heven and Bridgeport,

L. Hurricene of 1L=15 September 10Lli. = On 14 September 194k, the

New England area wes struck by a tropical hurricane which originated in

the West Indies, This hurricane treveled in a northwesterly then north-
erly direction to Cape Hatteras,“thence sworved north, northeast aeross
Long Island, reaching the mainlend in the vieinity of Westorly, Rhode
Islend. .From there it procseded northeastward scross Providence, Rhode
Islend, end thenee followed closely along the New England coast and pagsed-
over Newfoundlond and out to sea. The hurricane reached Westerly, Rhode
Islend, about 11100 P.M., E.W.T. The groatest wind intensitiss oceurred

to the east of the storm center., The calm during the passage of the "eye"

4
of the storm, with the shift in the wind direction after its passage, was
clearly noted at Westerly and Providence, Rhode Island. The following

minimum bearomstric pressures woere reported in the Commecticut area on 1

Ssptamber; et Now Haven, Connectiocut, 28.86 inches at 9350 P.M.; at
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Hartford, Comnectiout, 28.9L inches at 10:50 P.M.; at Fishers Island,

New York, 28.41 inches st 10:45 P.M.; at Groton, Connecticut, 28.40 inches
at 11:00 P.M.; at Westerly, Rhode Island, 28.320 inches at 11:00 P.M.; ab
Block Island, Rhode Islend, 28.3L inches at 11409 P.M. Wind velocities
reported for the Connectiout area are as followss New Haven, meximum five
minute wind, W 33% mep.-he 8nd extreme wind NE 28 MmapPatre; Hartford,'maximum'
five minute wind, N 50 m.p.h. and extreme wind, N 62 m.p.hs 3 Now London,
extreme wind 70 m.p.h.; Wssterly, Rhode Island, extreme wind, 75 m.p.h.;
Block Island, Rhode Island, meximum five minute wind, SE 82 m.p.h. and
extreme wind, SE 88 m.p.h. Exbtreme winds were mostly estimated. Heavy
rainfall was reported practically throughout the coastal portion of the
Providence Distriet, which extended from New York State to Cape Cod.

In Providencs, & totel of L.lQ inches fell from 5:55 P.M. %o midnight on
4 September. The following elevations of high water in feet above mean
high water were reported: Saybrook, Comnectiout, 4.5; New London, Con-
necticut, 5.0; Stonington, Connseticut, 5.03 Watch Hill, Rhode Islend,
6.9; Providencs, Rhode Island, 8.,0. The hurricans effect occurred on the
ebb tide from ebout 3 to 5 hours after predicted gravitationel high water

in the arca from Watch Hill, Rhode Islend, to Woods Hole, Massachusetts.

5. Storm of 25 November 1950, ~ On 25 November 1950, New England was
struck By an east to southeast storm which moved north northwestward from
Virginia,'reaching Connecticut during the early hours of the morning end
continuing through Massachusetts until the carly hours of the 26th. Winds
continued in northern Maine until the 27th. Hurricane velocities in the
gusts were attained at many points, both coastal end inlend. Interior
Connecticut, neerer to the storm center, recordsd gusts up to 100 miles
per hour. Sustained five-minute winds of 34 miles per hour end greater
were recorded at New Haven, Connecticut'during each hour of the 25th of
November from 4:00 A.M. to 5:00 P.M. The prsvailing wind direction was
southeast. Maximum velocities recorded at New Haven were as follows:
fastest mile, 57 m.p.h. at 1:56 P.M,, mexinum gusts, 66 m.p.h. at 13135 P.M.,
L:20 P.M. and 7:40 P.M., and 77 m,p.h. (S-second gust) et Lak5 P.M. The
above maximums wele probably exceeded hetween 8:00 P.M. and 9:00 P.M., a
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period for which no velocities were recordsd. The wind died down suddenly
after the ebove period, Heevy rainfall generally exceeding two inches
osceurred during ths night of ths 25th~26th’in southern Nesw Englend, and as
much os four inches in perts of Maine, New Hempshire and Massachusetts on
ths following dey. The storm increased tidal heights in Long Island Sound
ebove their predicted heights. Flﬁod tides which oocurred about midday of
the 25th exceeded predicted tidés by about'E feet from Bridgepoft eastward
along the Connecticut shore, and up to & feet west of Bridgeport to Greenwich.
At 9;18 P.M. on the 25th at New London, ths flcod tide reached 6.1 feet
above its predicted height. The storm subsided bafore the time of high
tide along the wostern part of Connecticut and the night tides did not
reach the maximum heights which occurred during middeay. Shore damage
along the Connecticut shore wes widespread. The greatest amount of shore
demage occurred west of Nuw Haven., Wave action was exceptionally violent,
causing considersble destruction to coastal highways, sea walls, cotltages
and small oraft. Shore damege in Groton end Stonington was comparatively
light. Large quentities of sand were washed landward from Shenecossett
Beach, A short section of sea wall was damaged et Avery Point. Two
cottages were moved from their foundations at Jupiter Point, The cottage
areas at Jupiter Point and Lords Point were flooded. Debris and small
boats were thrown up on Mason Island. Some erosion and demege to pro=

tective structures weors reported at Latimer Point.



6. Storm Dafa. - Summaries of records of winds equal to or greater
than 0 miles per hour at New York City, New York, snd of winds equal to or
greater then 32 miles per hour at New Haven, Cdnnedticut, and Block Island,
Rhode Island, compiled from United States Weather Bureau data covering the
periods indicaeted, dre tabulated helows

Winds Equal To or Greater Then 4O Miles Per Hour

New York City, N.Y., 1911-1947

Direction Number Percent of Total Probable Number in 100 Years

N 73 5 197
NE 25 2 80
B 15 1 Lo
SE - L =3 118
S 117 8 316
SwW 88 6 236
W 161 11 L3l
NW 93k [ 2527
TOTAL 1461 100 3048

Winds Equal To or Greater Than 32 Miles Per Hour
New Haven, Connccticut, 1005 - 1947

Direction Number Percent of Total Probable Number in 100 Years

W %8 15 88
NE L1 15 : 90
E 12 5 : 28
SE 2h 9 56
8 Lo 15 93
SW 25 10 58
W Ay 13 ' T
ww Le 18 207
TOTAL 260 100 599

Winds Equal To or Greater Than 32 Miles Per Hour
Bloek Island, Rhode Island, 1956-1905

Direetion Number Porcent of Total Probable Number in 100 Years

N 78 10 780 -
NE 102 13 1020

B 63 8 630

SE L5 é 450

8 2l E 2Lo

SW 35 350

W 117 14 1170 -

o g 2 2410 -
TOTAL 805 100 : 8050



T Anelysis of Storm Data. -~ From the observed date the probeable

frequency of occurrence of storm winds from various directions hes been
computed on the basis of a 100 year period and ths results are shown in
the last column of the above tabulations. It should besnoted that the
storm winds occurring at New York and Blook Island ore similar in that
they show a high preponderance in a northwest direction. The frequenecy of
ocourrence at these stations is not comparsble since L0 mile per houpr winds
are listed for New York and 32 mile per hour winds are listed for Block
Island, At New York City during 1947 there wore 110 winds of %2 miles per
hour or greater, as against only L2 winds equal to or greater than LO miles
per hour. Applying the ratio (110/L2 = 2.6) detecrmined between 32 and 4O
mepshe winds in 1947 to the total number of winds listed in the table above
for New York City (2.6 x %9L48), it appears thet approximstely 10,300 winds
of intensity equal to or greater then 32 miles por hour can bs expected
during a 100 year period ns egainst 8050 at Block Islend.

Due to the location of New Haven about midway between New York City
and Block Islend, it would be naturel to éxpect the wind frequency and
direction at Wew Haven to be somewherc botwoen those for New York City end
Block Island. This is definitely not so. Storm winds oceur hers without
any marksd differences in frequency from the wsst clockwiss arocund to north-
east and from the south. Tt is the stated opinion of weather buresu officials
that winds at New Haven are peculiar to that area slone and do not indicatbe
the winds which can be expected aleng Long Island Sound. This is beceuse New
Haven is locnted in a lowlaend which runs generally north and south through
Connecticut, the winds in this lowland being directod in & north~south dirscs.
tion ereating a condition which is not typicel of wind expectancy along Long
Islend Sound. Records for Block Island snd New York City give a more accurste
picture of the direction of wind expectancy in Long Island Sound. It should
be borne in mind that the Connecticut shore is well sheltered by Long'Island,
Fishers Island end other islands extending ﬁo the east. Therefore, neither
the frequency nor intensity of winds ocourring at Bloek Island ond New York

City cen be expected to occur slong the Comnecticut shore.

D -7



8. Exposurs of Shore to Stomm Attack. = The shore line generally

faces open bodies of watef only to the south., It is, therefore, not exposed
to attack by waves generated by winds from the northerly quadfaﬁts. Storm
records at Block Island indicate that storms from the southwest, south and
southesst, the only difections in which apprecisble open expanses of water
exist opposite the study area, occur less often than from any other quad-
rant (Appendig D, Paragraph 6}. Due to the protection afforded by offshore
islends, the intensity snd freguency of storms along the shore is less then
at Block Islend which is exposed to the open ocean. The shore is very ir-
regular. Large portions of the shore lie in indontotions or in the lee of
adjaocent headlands and shores and are “therefors sheltered-from most qued-
rants. The Little Narragansett Bay area is almost landlocked by Napatree
Beach and Seandy Point aond is not exposed to serious atback from any direc-
tion. All shore areas are sheltéred‘from the prevailing storms which ap-
proach from the northwest, Severe shore demage from storm attack is rela-

tively infrequent and generally occurs only during exceptional storms.



APPENDIX B,

SR

SHORE LIWE AND OFFSHORE DEPTH CHANGES

1. Basic Data. - Plans showing the location of the shore line and the
6, 12, snd 18-foot depth contours have been prepared from United States
Coast and Geodetic Survey date by the Beach Erosion Boerd for the period
1838 to 1886. For this study, a survey run during 194%, supplemented by
aorial photogréphs,,;ocated the entire shore line and offshore depths on
selected profiles. Shore line and offshore depth changes ars shown on
Plates 7-9. Due to the scales {1:10000 and 1:20000) used on these plans,
" it is obviously difficult to measure small changes with acocuracy. Chenge
descriptions are therefore limited.to those which are large enough to per-
mit relisble measurement. Amounts of change when given in feet are neocss«
sarily scaled distances, and therefore approximete. The changes described
can generally be considered aeccurate insofar as they indicate the trend in
the arce described end approximate ouly in indicating the actuel quantite-
tive change.

2. Little Narragensott Bay. - This shore extends from Peweatuck Point

at the entrance to the Paweatuck River westward to the Wequetequock River.
The only lerge changes in the position of the shore line since 1838 occurred
as a result of recession of the extensive marshes located north and west of
Barn Island. This recession was very irregular, in places amounting to as
much as 500 feet. Practically no change occurred tlong shore greas which
are composed of unconsolidated glacial materials. The shore north of Pew-
oatuck Point and around tho south end of Barn Islsud are strewn with boulders
indicating that they have been subjected to srosion whioh removed the finer
materials, leaving a protective blanket of coarse material,

3+ Chenges in offshore depths between 1839 and 1884 consisted of
deepening which greatly enlarged the srea of ths bey having o depth greater
than 6 feet at mean low weter. The navigation channel was being deepened
artificially prior to 1876. It is not known how much of the deepening which
oocurred is duwe to this development. Judging from the extensive chenges
which occurred end the likelihood that navigation improvements were con-
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fined to & narrow charmel, it is assumed that offshore deepening occurred
largely ae a fresult of natural processos.

L+ Elihu Island. - There wes little change in the shore line of Elihu

%sland between 186% and 1949. Prior to this period, from 1838 to 1883,
erosion apparcntly ceused a recession of approximetely 100 feet along the
entire esst shore , 200 faet around the southeasterly point and sbout LOO feet
west of this point forming a marked indentation in the shore which gives the
island the appearance of a boot with the toe pointing westward end the heel
at the southeast corner. The heel and the entire east shore north of the
hesl consisted almost continuously of bare bedrock in 1949, The toe of the
island consisted of mersh, exposed bedrock, scattered boulders and small
pockets of coarse sand., The tos wes separated from The heel by a low marshy
swales The sheltered west shore of the island north of this swale consistéd
of marsh, scattered boulders and some ledge rock outorops. There is very
little unconsoliﬂated material left which can be eroded and conseguently
little change ocen be expocted to occur in the future.

5. Offshore deeﬁening opposite the south and southeast shorg of Elihu
Island resulted in & landward movement of the 6~foot contour of 150 to 300
feet between 1835 and 188,

6., Vequeteguock Cove to Stonington Point. ~ The principal shors line

chenges in this arem from 1838 to 1949 werc as follows: recession of ap-
proximetely 100 feet along the greater part of the marsh& shore located
west of and opposite Elihu Island; accretion varying between 100 and 200
feet along the west side of the point located at the sast end of the cause=-
wey leading to the village of Stonington between 1838 and 1886 with praocti-
cally no change thereafter to 1949; recession of 200 to 300 feet elong the
mershes south of the causeway; rocession of about 150 feet along 40O feet
of shore located north of the stone pier or breakwater at the first point
of land south of the causeway; anccretion of about 100 feet along Lo feet
of shore west of the above breekwster; recession varying between O and 150
feot slong 1100 feet of shore located 500 %o 1600 feet north of Stonington
Point between the years 1838 and 1886 with very little change:thereafter

until 1949.
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7+ Offshors depth chanées botween 18%9 and 1884 resulted in irregular
movements of the position of the &6-foot depth comtour as follows: landward
movement varying betwsen 0 and 300 feet from Elihu Island westward to the
breakweter at tha Stuart estate; landward movement of O 4o 200 feet changing
to seaward movemsnt of O to 150 feet for a distance of about 1500 fuet west
of the breskwater; seaward movement varying from O to 40O feet opposite
600 feet of shore in the vicinity of the fishing piers on the east side of
the village of Stonington; laendwerd movement varying between 0 to 150 feet
around the southeasterly tip of Stonington Point. Profiles run during 1949
indicate that since 188% thers has been shoaling snd northwerd movemsnt of
the navigation chamnel located betwsen Sendy Point and the mainland end that
little change has occurred in thé position of the 6-foot depth contour op-
posite the east side of the village of Stonington.

8. Bast Shore of Stonington Harbor. - This shore area oxtends from the

tip of Stonington Point northward to the railrond causeway. Botween 183%8
and 1883 there was a recession of the shoro of about 100 feet at Stonington
Point decreasing northward to about 50 feet and increasing to sbout 100
feet south of end adjacent to the inner breakwater. Chenges along the shore
for about 2500 fect north of the inmer broskwater roprosent comstruction of
piers, wharves and development of the arva as a commereial port. For about
1000 feet north of the most northerly wharf, thers was scoeretion of approxi-
}mately 150 foet between 1838 and 1883. This accretion is believsd to ropre-
sont artificial filling of the shore. The northerly 1400 foet of shére ad-
jaoent to the causeway roceded 150 to 200 fuet during this period, 6nly
slight changes occurred in the position of the high water line bétween 1883
and 1949. These changes appear as recession of the shoro, generally not
more than 25 feet, along LDO foet of shore north of a short pier or break-
water located about 500 feet north of Stonington Point and also elong the
1400 feet of shore at the north limit of the area adjacent to the railrocad
causeway.

9. O0ffshore depth chenges between Stonington Point and the inner breske
water heve resulted in shoaling or seaward movement of ths 6 foot contour of

50 to 100 feet since 1839, Thers wes little chengs in the position of +the
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12-foot ocontour during this period. A counsiderable area of the upper harbor
Gespened to over & feet at mean low water between 1839 and 188h This was
probably due to the constructxon of the rallroad causeway across the upper
end of the harbor and the concentration of the tidal flow thru the narrow
causewny openings; The depth change map shows this deebening at the
easterly-opening. A survey made during 1946 {not shown or the mep) shows
that similar deepering hes occcurred at the westeriy 0pening?

10. East Shore of Wamphassuck Neck. - This extent of shore is about

a mile long and is located betwsen the railroad ceauseway at the head of
Stgnington Harbor snd Wemphassuck Point. The princiﬁal‘changeé in the

position of the shore line betweon 18%8 and 1883 woere as follows; accretion

up to 50 feet immediately adjacent to the causeway;lerosion of SOItg‘TS‘feet be=
tween points 300 and 1500 feet south of the causeway ending at a cuspate-shaped |
point in tho shore; practicélly no éhange for = distaﬁce of 1200 feét south |
of this point; accretion up to 150 feet along‘tho next goutherly 800 feet
resulfing in the filling out of an indentetion of the shore; thence irregu-

lar changes, slternately aceretion and erosion %o Whmphassuck Pcint, the pre=
dominent change being aceretion resulting in shore line movements.geherally

not exeseding 50 feet; recession of the tip of Whmphaésuck Poinf of about

150 feet. Botweon 1883 énd 1949 additional aceretion of 25 feet occurred
adjacent to the causéway, a 100-f§0t reéession took place at and_fo} about

500 feet south of the cuspate point mentioned aboﬁe, and small amounts of
erosion sccurred along thg remainder of the shore, generally not exceeding

25 feet.

11. The prlnclpal change in offshore depths since 1839 oocurred south
of the westarly openlng of the rallroad ocauseway and consisted of deapenlng,
probably caused by construction of the causeway and the restriction of tidal
flow through the narrow opening. Only small changes in the position of the;
6-foot contour occurred élsgwhere along thé shore, the predeminent trend
being towards shogling rssulting in 8 méximum seaward movement of atout 150‘
feet. Considerable deapgniﬁg was effocted in the lower part of the harbor
to o depth of 12 feet in connection with dredging of the harbor.
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12. Between Wamphassuck Point and Lords Point, =~ This is an irregular
shore consisting of the west side of Wamphassuck Point, and a point located
to the west formed by a low lying island connected to the mainland by marsh
which extends westward to tﬁe:oottags-settlenent at Lords Point, Shore line

_;ghanges between 1838 and 1949 were as follows: céntinuous reoession of the
.west side of Wamphassuck Point resulting in a shore line movement of 75 %o
100 feet; accretion of 150 to 200 feet along the east shore of the low lying
island from 1838 to 1883 with very little change thereafter to 194 9; irregu~
lar shore line movements along the southerly and weéterky sides of the island
resuwlting in a shore resession varying between 25 and 300 feeb; recession of
100 to 250 feet along the marshes thending ﬁestward to the Lords Point de-l
ve10pmentek

13, 6ffshore depth changes between L1839 and 1883 resulted generally
in deepening and movement of‘depth.contours as foilows~ landward movement
of the 6=foot contour of O to 2000 feets 1rregular movements of the 12~foob
contour 300 feet landward opposite the easterly half of the area and 100
feet seaward opposite the westerly half of the areas mlnor, irpegular mOVQ-
ments of the 18~foot contoury Profilés run during 1949 indicaté that deepen-
ing occurred since 1883 in the vicinity of the 6-foot depth contour south
of the low lyiﬁg island and very little change occurred in the vieinity of

. the 6 and 12-foot contours south of Wamphassuck Point.

1k Lords Point;“- This is an extent of shore extending eastward from
Quambaug Cove consmstlng of & sand bar known as White Beach fronting a pond
and marsh, two projecting rocky points forming a small cove between them and
an irregular ledge rock shore easht of these points to the beginning of marshe
This entire area has been subject to erosion between 1838 and 1949 resulting
in varying amounts of shore recession. White Beach has receded about 50 feet
throughout its extent., The west and south sides of the rocky ﬁoint adjacent
to White Beach have receded in an irregular manner, the greatest movement
belng about 50 feet while the east side of this point and the head of the

!covc adaacent to it have experdienced a shore recession ranging from 100 to

-200 fect, The shore of the west side of the easterly rocky point has receded
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aboub 50 feet while the southeast end of this point appears 40 have pro-
graded about 150 feet between 1838 and 1883 with little change occurring
thereafter to 1949s The southeast end of yhis point at the present time
consists of bare, low 'lying bedrock indicating that no gccretion could have
occurved, The change in the position of the high water line between 1838
and 1883 as shown by available data probably represents the manner in which
the topographer inberpreted the location of this line, rather than any ace
tual physical change which occurred. East of the rocky point the éhbre
receded irregularly;the amount of shore line movement varying considerably,
in no place exceeding 100 feeto |

15« Offshore depth changes between 1838 and 1883 consisted prineipally
6% deepening ﬁith landward movement of depth contours as follows: 6-Lo0t,
300 %o 900 feebs 12-foot, O to 1000 feet; L8~foot, O o LOO feet, Profiles
run during 1949 indicate that there has béen practically no change in the
position of the 6=~foot depth contours opposite Lords Point and Whipe Beach
since 1883, '

16, Between Quambaug Cove and Latimer Point. - This is an extent of

' shore about 2500 feet long located west of and adjacent to Quambaug Cove
eonsisting of an eraded bouldef strewn shore and a bar or spit which has
grown westward from it. This bar fronts a marshe The entire shore has been
éubject to erosion. Botween 1838 and 1883 the easterly 800 feet of shore
receded from 50 to 100 feet but very little change occurred from the latter
date wntil 19&9, The shore in l9h9 consisted of a protective blanket of
boulders, all fine uncopsolidated material apparcently having been eroded
and moved westward to fomm the above mentioned épit. Thisg spit‘has o=
treated landward continuously since 1838 resulting in a shore line movement
of 150 to 200 feet up'to 1949 exeept at its westerly end. The westeriy tip
of the spit in 1838 and 1883 was located 600 to 700 feet southwest or seaward
of its position in'19h9 and had a tendenqy to reourve to the north, North=
enrly recurvature is evident in the present spit which bends arpund the westw
erly side of the marsh which lies behind it. Thelexistence of a édbmariné

bar from the end of the spit to Lyddy Island suggests the probability that
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at one time Lyddy Islaﬁd was connected to the spit by a tombolo.

| 17, Offshore depth changes between 1839 and 1883 resulted in a land=
ward movement of the 6-foob contour of 900 feet at the east end of the area
decreasing to sbout LOO fee“c._‘at its west end, Accoretion on the soundward
side of Lyddy Island moved the 6~foot contour irregularly seaward for a
maximum distance of hOO feeto During the above period, the 12-foot contour
moved up to 250 feet landward opposite the castern and central portions of
this area and up to'200 feet seaward opposite the westerly portion of the
shorc, Changes in the vicinity of the l8~foot contour were irregular COTt=
sisting of deepening Oppoéite the easterly portion of the shore and shoa;ing
opposite the westerly portione

18, Latimer Point. = The southerly tip and the east side of Labtimer .

Point have been subject to considerable erosion which resulted in a shore
line recession of 100 to 300 féet between 1838 and 1883 Very little change
oceurred between 1883 and 1949, Some localized accretion was effected at
the tip of the pdint between 1883 and 1949, but the existence of protecting
sea walls and riprap revetment at the point indicates that this accretion is
due to artificial £illing rather than natural shore processes. The east
shore of the boint is characterized by numerous boulders, undoubtedly left
' by erosion of the finer materia;° These boulders serve to protect the shore
from further recession. 'The west side of Latimer Point has changed very
little since 1838+ This shore is well shelbered from all directions and
consequently has not experiénced the large changes which have oecurred along
the south and west shore of_the Point due to their exposure %o ocean waves,
19e Offshore depth changes between 1839 and 1883 resulted in a land=
ward movement of the 6-foot depth conbour of about 1000 feet opposite thé
southeast shore of the point, a slight landward movement of the 12-foot
contour and landward movement of the 18-foot contour of about 1000 feete
Profiles run during 1949 indicate that a small amourt of deepening has
occurred in the vicinity of the 6~foot contour along the south and east shore

of Latimer Point since 1883, A



20s Shore Betweun Latimer Point and Mason Island., - This is an irregue

lar shore line extending westward from Latimer Point to the causeway leading
to Mason Island. The shore and the backshore is composed principally of
marshe There is a small island set iﬁ the marsh immediately west of Latimer
Points This island and the surrbunding marsh forms a projecting point. Near
the west limit of the area, the marsh is fronted by a sand bare There were
irregular changes in the position of the high water line along this entire
shore area between 1838 and 1883 resulting in a shore recession averaging
- about 100 feet sxcept near the west limit of the area where the shore in the
vieinity of the sand bar receded up t0 300 feets The sand bar receded another
100 feet between 1883 and 1949, This shore is sheltered by Latimer Point
and surrounding islands so the changes in the position of the high water
line must be abtbributed to the faet that it is composed of material swbject
to rapid change rather than to any severe atltack by wavese

2le Since the water depths opposite this extent of shore are less than
6 feet, offshore depth changes are not apparent from available data;

22+ Magon Islande. =~ The following changes in the position of the shore

line of Mason Island occurred between 1838 and 1883: recession of 100 to

400 feet around the marshy point located adjacent to and south of the causew
way connecting to the mainlandj; practically no change along the adjacent 1200
feet south of this point; recession up to abou$i200 feet, averaging about 100
feet? along the next southerly 3000 feet of shore to a point about due west
of the south tip of Dodge Island; recession varying between O and SO feet
along the 1000 feet of “shore adjacent to and north of the bridge to Baker
Island; recession of 150 feet along the south side of the péint of land
located immediatcly south of the bridge to Baker Island; recession varying
between 50 and 200 feet along the east side of Mason Point; recession varye
ing between O and 100 feet along the west side of Mason Pointy irregular
movements of the shore line, generally recession, not exceeding 50 feet,
around the large point of land east of Ram Point; recession of 300 to L0OO

feet in the marshy coves formed by the projecting southerly points of Mason
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Island; smally irregular changes around Ram Point resulting in a recession
averaging less than 50 feet; recession of 50 to 100 feet at and adjacent to
Clam Point increasing to 200 feet along the south side of the cove located
north of Clam Point; small amounts of recession generally not exceeding 50
fect along 1000 feet of shore located south of and adjacent to an mmﬁned |

projecting point of land lying about midway between Ram and Pine Pointsj
recession'vaxying from 25 to 75 feet around this unnamed pointj recession

varying from 25 to 100 feet along 1000 feet of shore adjacent to and |
south of the tip of Pine Pointj recession of 350 feet in the first cove
located east of Pime Pointj small amounts of recession generally not exceed=

ing S0 feet around the first point of land east of Pine Point and along the
shore of the cove adjacent to £he east side of this pointj; recession varying
between 50 and 200 feet along the west side of the point of land forming the
northeast corner of Mason Island; recession up to 200 feet along the shore
adjacent to and extending LOO feet north of the causeway connecting to the
mainland. The only major change in the position of the shore line between
1883 and 1949 ocecurred at Ram Point where erosion removed from 50 to 250
foet f.‘rém its south shore. The south shore of Mason Island in 1949 consisted
almost continuously of exposed bedrock and numerous scattered boulders, while
the more exposed southerly half of the east shore of the island was protected
by a blonket of boulders left as a result of erosion of the finer beach
materialse Except for the shore between Ram Point and Clam Point, and marsh
deposits existing in the various coves and along the northerly half of the
east shore of; the island, it is unlikely that any rapid erosion will oceur
in the"future.

23+ Offshore depth changes between 1839 and 1883 resulted in deepening
and landward movement of the 6-foot depth contour of 1L00 feet betwsen Andrews
Island and Mason Island, of 800 feet between Baker Island and Mason Poi;nt
and 300 to 1500 feet opposite the shors from Mason Point to Ram Poih.'b. Shoal =
ing occurred during this period between Ram and Pine Points, the greatest
movement, of the 6-foot depth contour being about 300 feet opposite the shore

between Ram and Clam Pointss The l2«foot depth contour moved irregularly
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landward opposite the south end of Mason Island, the greatest movement of
about 400 feet ocourrinhg southeast of Mason Point. Betweeﬁ Ram Point and
Pine Point, shoaling moved the 12-foot contour westward, the greatest movew
ment of 250 feet occurring between Ram and (lam Pointse Movements of the
18=foot depth contour opposite the south end of Mason Island were very ire
reglarly landward during the above period, Shoaling moﬁed the 18mfoot con=
tour along the west side ‘of Mason Island between Ram and Giam Points up to
250 feet westward, while only small movements océurred north of Clam Point.

2h; Willow and Spence Points. = Comparison of the 1883 and 1949 posi~

tions of the shore lines around Willow‘and Spence Points indicates that
there was very little erosion in this areas A recession of the shore, not
exceeding 25 feet, may have occurred for a distance of 300 to LOO feeb
south of the piers at Willow Point, Spence Point was extended about L00
feeb south of its 1883 position by construction of walls and artificial
fillingl This extension of the point is believed to have been effectad
between 1891 and 1910,

25« Offshore depth changes between 1839 and 1883 were shoaling opposite
Willow Point changing to deepening opposite Spence Point with a landward
movement of the 6~foot depth contour of 200 feeﬁ opposiﬁe Willow Point and
a channelward movement of about 300 feeb opposibe Spence Pointe Similar
movements ocourred in the position of the 12-foot depth contour

26, Sixpenny Islands - This is a low island composed of marshe Between

1838 and 1949 the shore of the‘iéland receded ifregularly resuiﬁing in shore
line movemeﬁts east of the railroad averaging about 100 feet,

27. Offshore depth changes between 1839 and 1883 resulted in shoaling
and channelward movement of 400 to 500 feet in the position of the 6 and
L2~f00t depth contours opposite the east side of Sixpenny Island, a small
movement of these contours landward opposite.the southeaét corner of the
island and slight shbaling or seaward, movemeﬁt of the contours opposite the

south side of the island,



28e Noank, = This shore arca extends from the railroad causewsy con
necting with Six\penny Island i'-southward to Mqrgah Point and thence northward
from Morgan Point to the head of West Coves Between 1838 and 1883 the posi-
tion of the shore line receded between the causeway and Morgan Point, the
amount of movement vary:mg from O to 125 feets The southerly tip of Morgan '
Point receded about 150 feet and the shore from Morgan Point to the head of
West Cove receded from 50 to 250 feeb, Very libtle change in the position
of the shore line attributable to natural processes occurred between 1883
and 1949 This entire shore area was developed starting sometime prior to
1883 by the construction of piers, wharves; bulkheads and shipyards, add
., changes shown by compa.risdn of old, surveys are attributed to this developm=
ments The principal change noted was effecbed by construction which widened
the narrow portion of the Noank peninsula located f£rom 600 to 1200 feet north
of Morgan Point from a width of about 150 feet in 1883 to a width of about
100 fest in 19L9. |

29« Only s:ﬁall changes occurred in offshore depths opposite the east
shore of Noank between 1839 and 1883, The pringipal changes were shoaling
resulting in seaward movements of the 6 and 12-f'oot depth contours for
distances up to 200 feeb along short stretches located at the northern
end of ‘the shore adjacent to the railroad causeway and opposite the narrow
peninsula near the south end of the shore. Deepening to 6 feet or more was
effected over a large arca opposite the west shore of Noank during the above
periods This deepening also resulted in largé, irregular landward movements
of the l2«foot conbour while little change occurred in the position of the
18-foot contours

30e¢ West Cove and West Views =~ This ‘area in:ludes the head and west

side of West Cove and the shore of the adjoining Weét' View development oXe
tending westward to Esker Pointe, The shore line at the head of West Cove
receded continuously between 1838 and 1949 result‘ing in a movement of 50
to 75 feete There was accretion varying from 25 to 100 feet, averaging

loss than 50 feet, along the northerly 800 feet of shore along the west
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side of West Gove between 1838 and 1883 A small amount of shore recession,
' probably not exceeding 25 feet occurred along this 800 feet of shore between
1883 and 1949+ A small amount of shore recession occurred along the southerly
300 feet of shore forming the west side of West Cove between 1838 and 1949.
Shore line movements along this shore varied from about 25 to 50 feet. The
shore of the West Vieﬁ development located between the small rocky point
on the east and Esker Point on the west receded between 1838 and 1883, the
amount of movement varying from ‘about 50 feet in the center of 4:_.he area %o
about 150 feet at the east and west ends, A small amount of additional ree-
cession occurred along this shore from 1883 to 1949, the amount of the
shore movement averaging legs than 25 feet,

3l O;E‘fshore depth changes between 1839 and 1883 consisted of deepen-
ing of a large area at the entrance to West Cove to a depth of 6 or more
feet and deepening opposite the shore of West View with resulting landward
movement of the 6~foot F;ontour of about 200 feet. During the above period,
the 12-:[‘00'b depth contour moved irregularly landward for distances varying
up to lOOO' feet while only small, irregular changes occurred in the position
of the 18-foot depth contours 4 profile run during 191;9 indicates that there
has been practically no change in the position of the 6-foot contour opposite
the ‘central portion of West View since 1883. |

32; Esker Point. - This narrow point of land is located between West
View and Palmer Coveo Shore line changes between 1838 and 1883 indicate
that erosion occurred along the northerly half of the east shore of 'b-he
point and accretion along the southerly half, the maximum amount of shore
recession of 150 feet, occurring adjacent to West View anci diminishing southe
ward, while the accretion varied irregularly betwcen 50 and 100 feet, the
‘max:i‘mwn ac_cretion occurring at the southeast tip of the point‘.‘ Be;oween
1883 and 1949, the only apiareciable change in the position of the east shore
ogcurred at the soubheast tip of the point where recession of about 50 feet
occurred.., The southwest tip of the point and the west shore receded cone

tinuously between 1838 and 1949, the amount of shore movement being as follows:
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200 foet at the southwest tip; 50 to 100 feet along the entire west shore
south of the causeway crossing Palmer Covee.

33. There werg.small, irpegular movements in the position of the 6=foot
depthrgontgur befween 1839 éﬁd 1883 opposite Esker Point and 1arge;‘irregular
Llendward movements in the position of the 1l2-foot contours

Bh, East Shore of Groton Long Point. ~ The east shore of the Borough

2f Groton Long Point located between the causeway crossing Palmer. Cove and
the point known as Groton Long Point has been subject to irregular shore
line changess The principal changes between 1838 and 1949 were as followss
aceretion albng 200 feet of shore south of the causeway; recession varying
between 25 and 100 feet along 800 feet of shore located 200 to 1000 feeb
south of the causeway; recession of 100 %o 150 feet along 700 feet of shore
located 1000 to 1700 feet. south of the causeways; thencé recesgsion of aboub
25 feet for the next southerly 300 feet; recession varying between 0 and
300 feet along 800 feet of shore located 2000 to 2800 feet south of. the
causeway; accretion varying between O and 200 feet along the next southerly
800 feet between 1338 and 1883 changing to recession of 50 feet along the
northerly half of this section bebween 1883 and 1949; small, irregular
amounts of erosion varying from O to 100 feet along 1200 feet of shore lo-
cated north of the pier on the east side of Groton Long Point; accretion of
sbout 50 to 100 feet around the tip of Groton Long Point between 1838 and
1883 with little change thereafter until 1949 except for a small amount of
accretion at the south side of the above mentioned piero

35« Offshore depth changes between 1839 and 1883 resulted in a seaward
movement of the 6-foot depth contour of 150 to 306 feet, a landward movement
of the lz-foot depth contour of 100 to 250 feet and irregular movements of
the 18«foot depth contour, principally landward. Profiles run during 1949
indicate that.there has been little change in the position of the 6afoot

contours since 1883,

36, South B?ach (Borough of Groton Long Point), = This is a pocket
beach lying between Groton Long Point and Western Pointe Therc was pracﬁic-l
ally no change in the position of the high %ater Line of this beach between
1838 and 1949
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37s Offshore depth changes between 1839 and 1883 resulted in shoaling
in the vicinity of the 6 and 12-foot depth contours and deepening in the
vieinity of the 18-foot depth contour. Movements of contours during the
above period were as follows: 6-foot, seaward movement of 100 to 200 feet;
12-foot, scaward movement of 150 to 300 feet; 18-foot, landward movement of
50 to 300 feete A profile run during 1949 indicates that therc has been
little change in offshore depths since 1883,

38, Western Point (Borough of Groton Long Point)e = Shore line changes

at Western Point between 1838 and 1949 were as follows: accrebtion varying
between O and 200 foeeb along 300 fect of shore adjacent to South Beachj‘
small, irregular changes along the remainder of the point, the net effect of
which is that the position of the shore remained practically unchanged exe
cept for recession of about 100 feet along 200 feet of shore adjacent to
the main borough bathing beéch.

39« Offshore depth changes between 1839 and 1883 resulted in the fol-
lowing movements of depth contours: 6 and 12-foot, a small landward movew
ment opposite the tip of the point gradually inereasing westward to a
movement of about 250 feet adjacent to the main bathing beach and changing
to a scaward movement up to 300 feet along the east side of the points
18~foot, a landward movement of about 500 feet opposite the tip of the
point changing rapidly to alternate landward and seaward movement of 100
feet to the westward and decreasing gradually to the east to a landward

movement of about 50 feet,

4LOe Main Beach (Borough of Groton Long Point). - This is a eandy bathing
beach located between Western and Buddington Points. Only small changes
have occurred in the position of the shore line of this beach between 1838
and 1949, The net effect of these changes is that the shore line at the
ends of the beach in 1949 was in about the same position it occupied in
1838 while acoretion had moved the shore line in the central portion of the

beach about 75 feet seaward.



¢ Offshore depth changes between 1839 and 1883 resulted in landward
movement of the 6-foot contour of 250 feet along the eastern end of the beach
changing gradually to seaward movement of 300 feet along the western end with
no chénge opposite the middle of the beach, The 12 and 18~foot contours '
moved landward, the greatest movement occurring opposite the central part of
the beache These movements of contours were as followsi 12-foot, up to 350
feet; 18mfoot, up to 150 feets Profiles run during 1949 indicate that since
1883 deepening has occurred in the vicinity of the 6 and l2-foot contours at
the east end of the beach and in the vicinity of the 6y 12 apd 18~foot cona
tours at the west end while practically neo change took place near the center
of the beach.

L2, Buddington Point (Borough of Groton Long Point)s ~ This point of

land lies between the main borough bathing beach and the jetties fixing the
entrance to Venetian Harbors The principal change in the position of the
shore line between 1838 and 1883 occurred along the ﬁest_face of the point
resulting in aceretion varying from O to 75 feet. Betweon 1883 and 1949 a
100-foot elongation of the south tip of the point was effected and accretion
occurred at the south side of the south jeﬁty resuiting in a 200~foot growth
of the shore adjacent to this jetty. _

| h3j' Offshore depth changes between 1839 and 1883 opposite the tip of
the point consisted of shoaling and seaward movement of about 200 feet in
the vicinity of the 6 =foot contour, practically no change in the vicinity
.of the 12-foot éontour and deepening and landward movement of about 300 feet
in the vieinity of the 18-foot conboure

Llts  Venetian Harbor Inlets - The inleb to Venetian Harbor in 1838 was

located about 40O feet northeast of its present position, From 1838 to 1883
it shifted about 250 fect to the southwest. The inlet was fixed in ite pres-
ent position sometime around 1915 by the construction of jettieé. Some ac-
cretion has ocourred north and adjacent. to the north Jetty; some shore reces-
sion, generally not exceeding 100 feet has occurred along the 700 feet of

marshy shore extending northward of the jettiess
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45, West Shore of Munford Cove. - This shore area is about 4000 feet

long and exbtends from Mumford Point northeastward to the remains of a small
offshore islande The southerly third of this shore is strewn with cobbles
and boulders indicating that it has been subject to erosion rather than
éccretion of 100 to 150 feet as shown on the shore line change mape The
‘northerly two thirds of this shore consists of sand and shingle bars front-
ing marsh, Récession of thesc bars has occurred in the indentations of_the
shore and accretion at the projecting points, the amounts of movement varyw
ing between 100 and 150 feet; The bar is connected at its northern end by
a tombolo formation to the remains of = small offshore island which in 1838
was many times larger than that which exists todaye

hé; Offshore depth changes between 1839 and 1883 resulted in shoaling
in the vicinity of the 6-foob contour and movement of this contour seaward
of 100 to 150 feet, irregular landward movement of the 1l2-foot contour vary=
ing between O and 200 feet and deepening in the vieinity of the 18-foot cone
tour with landward movemeﬁt of this depth curve of 200 to LOO feebs A pro-
file run during l9h9.indicates that there has been practically no change
in the location of the 6 and 12-foot depth contours since 1883;

47, Mumford Point to Bluff Point. ~ This is a shore area about 2500

feet longs BHluff Point is a high eroded bluff fronted by a blanket of
boulders which have been left as a resiult of the erosion of finer materials.
This bluff diminis hes in altitu@e towards Mumford Point and the size of the
fronting boulders also decreases. Bedrock is exposed near the waterts edge
-at several locations, The entire shore is naturally protected by boulders
and bedrock so that there is little likelihood that rapid recession of the
shore will occur in the future, According to the shore line change map,
aceretion occurred along this shore after 1838 moving the high waber line

as much as 150 feet secaward. The existing condition of the shore indicates
that the occurrence of such aceretion is very unlikely. Comparison of the
1883 and 1949 shore lines indicates that practically no change has occurred
since 1883,
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L8, Offshore depth changes between 1839 and 1883 resulted in the fol-
Lowing movements of depth contours: 6=foot,landward movement of LOO feet
opposite Mumford Point gradually diminishing westward to Bluff Point where |
practically no change occurred; 12-foot, irregular landward movement varying
between O and 300 feet with no change at Bluff Point; 18-foot, no change
opposite Mumford and Bluff Points and landward movement gx_-adually increasing
to about 300 fect midway between these points, Profiles run during 19h9
indicate that only minor dep th changes have occurred at Mumford and Bluff

Points since 1.883.

L49. Bluff Point and Bushy Point -Beaéhes. -~ This shore area consists
of a bar or tombolo, about 500 feet ’long,_ varying in width from 100 to 250
feet, comnecting Bluff Point and an island known as Bushy Point. Bebween
1846 and 19L9 the easberly half of this bar retreated landward about 150
feet and the seaward shore of the westerly half receded about 150 feet, re~
sulﬁing in a diminished width of this end of the tombolos During the hure
ricane of September 1938 the western end of the tombolo was breached,
séparating it from Bushy Point. During 1949, this breach was about 650
feet w ide and just barely awash at high tide. The retreat of the easterly
end of A'bhe bar has resulted in a Junction of the bar with marsh lying behind
it and the closure of a channel which formerly comnected a body of water
iying behind the bar to Poquonock Rivern in effect making a pond of this body
of watere

50» Offshore depth changes from 1839 to 1883 consisted principally of
deepening, resulting in movements of the depth contours as follows: 6efoot
contour, landward movement varying from none at Bluff Point to SO-iSO feet
opposite the 2000 feet of shore weed of Bluff Point increasing to 250~500
feet further westward to Bushy Point; 12-foot contour, landward mvenent
gradually increasing from none at Bluff Point to 900 feet at Bushy Pointj
18~foot contour, seaward movement of 0 to 250 feet for a distance of 1000
feet west of Bluff Point changing to landward movement of 200 to 600 feet
further westward to Bushy Point. Comparison of mrofiles run dwring 1949 with

depths in 1883 indicates that some shoaling occurred soundward of the western

E = 17



end of Bﬁsb;y Point, little change in depth occurred in the position of the

6 and 1.2-;-1‘00"6 gontours in the viecinity of the breach east of Bushy Poimb,
shoaling occurred in the vicinity of the 12 and 1l8~foot contours and deepen-
ing in the vicinity of the 6-foot contour at the easterly end of the beath
at a profile located about 2000 feet west of Bluff Point.

519 Shore between Baker Cove and Avery Point. = This area includes

Jupiter P'o:.i.ﬁ.t and‘t.he marshy shore extending westward from it to Avery Pointe
The principal changes in the position of the shore line in this area between '
18L6 and 1949 were as follows: recession of the west shore of Jupiter Point
incfeaging from about 50 feet ab the southerly tip to about 250 feet at its
inshore end; recession of the shore weéﬁ of Jupiter Point varying between O
and 250 feet, averaging over 100 feeto
526 Off'shore dépf.h chariges between 1839 'and 1883 consis-od of deepenw—

ing of the area be‘bﬁeeri Avery Foint and Pine Island and eastwnrd movement Qf
depth contours as follows: 6~foot, about 500 feets l2=foot, about 250 feets
18=Footy O to 100 feeto |

| 53¢ Avery Point. - Shore line changes along the east shore of Avery
Point since 1838 wefé_as follows:s recession of 'Ehe shore of 100 to 500
feet up to 1883; continued recession of the southerly 300 feet of this shore
of 50 to 75 feetyand accretion along the remainder of the shore of 100 to
200 feet between 1883‘ and 1949, The east face of Avery Point in 149 con-
sisted of a masonry sea wall and the accretion noted as oceurring here be—-‘
tween 1883 and 19h9 is probably due to artificial filling behind the wall
rather than to natural processesy Recession of the shore is shown as Oc='
curring along 500 foet of shore located at the eash end of the south facé
of the point between 1846 and 1909, This recession formed a concave indenba-
tion in the shore with a maximum depth of about 150 fect, This area is now
protected by concrete and masonry sea wallse The ramainder of the south
face of Avery Point consists of exposed bedrock. The high water line in

1949 along this shore was in the same position as in 1883. According to the

shore line change map, accretion of the shore line occurred between 1838 and
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1883, The present character of this shore indicates that occuwrrence of such
accretion is very wlikelye The shore line of the west face of Avery Point
moved seaward between 1846 and 1883 and again between 1883 and 1949, This
side of the point in 1949 was protected along lts inshore end by a masonry
sea wall and along the adjoining shore by dumped riprap revetment. The
coarseness of fronbing shore material, the exposure of the shore to wave
‘action and the existing protective structures indicate that erosion rather
than accretion occurs herey, Any accretion of the shore line in this area
. must be abt?ibuted to artificial filling rather than to nabural prdcesses;
She Only small,minér depth changes occurred offshore opposite the
south face of Avery Point between 1839 and 1883, During this period, depth
changes along the west side of Avery Point resulted in a seaward movement
of the é«foot contour up to 250 feet, a landward movement of the 12~foob
conbour of about 500 feet and of the 18-foot contour up to about 700 feé‘ti. |

55« Shenccossebt Beach and Eastern Point Beach Parke - This area ex-

tends westward from Avery Point to Eastern Point. 3hore line.movehents
between 1846 and 1883 were as followst recession of 75 to 100 feet along
the easterly 1500 feet of shore occupied by the United States Coast Guard,
a private bathing beach and private residencesg_recession of 150 to ovef 200
feet along the wesberly 500 feet of shore occupied by a private residence
and a borough bathing beach known as Eastern Pqint Beach Parlks, Only‘minor
changes in the position of the shore line occurred between 1883 and 1949,
56. Offshore depth'changes between 1839 and 1883 vesulted in landward
movement of the 1l2-foot contour of about 40O feet east and west of the small,
rocky island known as Black Rock while only small changes occurred around
Black Rocke. During this period, the 18~foot depth contour alsc moved lande-
ward, the greatest movement of about 700 fect occurying opposite the east
end of Shenecossett Beach, the amount of change decreasing eastward to Avery
Point and westward to Eastern Points Profiles run during 1Sh9 indicate that
a small amount of shoaling has occurred along the eastern end and deepening

along the western end since 1883,
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57« Easbern Point and the Zast Shore .of New London Harbor. - This shore

consists of the rocky headland known as Eastern Point and the shore extend-
ing about L4500 feet northward from it along the east side of New London
Harbore. The entire area is characterized by outcrops of bedrock and ire
regular indendations in the shore where erosion has removed the unconsoli-
dated materials. These indentations have bogn gut to varying depths ranging
up to as much as 300 feet since 1838, In 1949, practically all scebions of
the shore which did not. consist of bedrock were protected by sea walls or

revetment so that it is uwnlikely that any extensive shore line movements

will occur in the future,
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APPENDIX F

LITTORAL DRIFT

1, Listed below are indices of littoral drift obtained from field in-

spection supplemented by study of shore line change maps and aerial photow

graphs, Direction of littoral drift was interpreted as being in the direotion

of growth of sand spits, towards the side of groins, Jjetties or other struc-

tures a@ w hich accretion was found or towards the ends of beaches where

material was finer as show n by variation of beach composition where there

was a change in gradation from coarser to finer material.

Indices of Diift

Indicated Direction

Shore Ares of Drift Evidenge Date
West side North Maberial caught  Jan,12,1750
Stonington south side of E
Harbor groins and raile

road embankment
White Beach West Gradation =lightwm Janol2,l950

ly finer at west

end
Shore west of West Westward growth  Jan,12,1950
Quambaug Cove of spib -
Latimer Point North Material a little Jano12,1950
(East side) higher on south
' side of groin
East Shore North Mabterial caught  Jane11,1950
Mason Island south side

groins, Gradas

tion finer o

north
West Shore forth Material caught  Jan,11,1950
Mason Island south side

groins and rock

outerops
Murphy Point West Westward growth  Janall,1950

of spit :
Point of marsh South Southward traile Jangll,1950

south of Mystic
Cemmunity Besach

ing underwater
spit

Authority

Inspe#tiqn

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection



Indicated Direction

Shore Ares of Drif% Evidence

Shore northe South Material held

west of Willow north side groins

Point

East side Spence North Sand caught

Point ' south side groins

East shore of North Small amount

Noank sand caught on
south side groins
and walls

West shore of North Material caught

West Cove on south side
groins

West View West Sand caught on
east side of
groins

West View West Westward grdwing

(west end) spit ab mouth of
oreeck

BEast side North Sand caught on

Esker Point south side of
groin

West side North Gradation of

Esker Point beach finer to
north

East shore of North Material ceught

Groton Long on south side

Point of piers and
groins

At south Jetiy North Material accumu-

at entrance to lated south side

Venetian Harbor of Jetty

At north Jjebty South Material accumu-~

at entrance to lated north side

Venetian Harbor of jJetty

West side Mumford North Northward growth

Cove of tombolo and
barse. Gradation
of material finer
1o north

Between Bluff and Fast Gradation of

Mumford Points beach a little
finer to east

Bluff Point Beach West radation of

beach finer to
west '

Date

Jane11,1950
Jan 411.,1950
Janell 1550
Janf1131950
Jan,11,1950
Jan 11,1950
Janel1,1950
Jan 11,1950

Jan 010'1950

Jan .10,1950
Jana10,1950

Jan,10,1950

Jan 410,950

Jan 01031950

Authority

Inspection
Inspection
Inspection
Inspection
Inspeoction
Iﬁspeotion
Inspection
Inspection

Inspection

Ingpection
Inspection

Inspection

Inspection

Inspection



Indicated Direction

Shore Area of Drift Evidence Date Authority
Shenecossett East Accunmulation of  Jan, 9,1950 Inspection
Beach gand at wall at '
east end of
beach
Eastern Point East Sand beach Jan, 9,1950 Inspection
Beach widens 4o the
east



APPENDIX G
EXISTING PROTECTIVE STRUCTURES

Le _S'buart Breakwaters - A riprap breakwater was constructed during

1947 exben&ing soﬁt.hwa'rd from the Stuart Estate, located east of the villags
of Stonington, to_' protect tﬁe causewdy comnecting the village and estates
The breakwater was built to a length of - about 450 feet, with top width of
a;oovt'b' 12 feet énd top elevation about 6¢5 feet above the plane of mean 1ow
waters It consists of quarry run stone and earth £ill and connects the
shore with a cluster of pmojecting--mcks which existed offshores The sbruce
ture shelters the causeway and a porbtion of the east éhore of 'the village of
Stonington from winds having an easterly component, In conjunction wi’oh

| Sandy Poin"o,r Napabtree Point and t?qe eastern Stonington breakwater, the
AStuar‘b breakwater shelters the causeway from winds from nearly all directions
| éxcept SSE from which direction there is a amall opening to Block Island
Sounde | |

2. Stonington Point Sea Wali. ~ A sea wall authorized by the River and

Harb.or: Ach of June 3, 1896 was constructed as a Federal project around the
southériy tip of Stonington Point during 1897 to stop the rapid erosion
which was occurring at 'bhe old light houses The wall was built along the .
line of ordinary high water to a length of 385w1/2 feets The wall was conw
‘structed :j.n a trench twq feet deep to a height of gight feet, The material
oconsisted of beach boulders placed as dry rubble surmounted by a coping of
hgavy split granii.te blockss The wall has effeotively stopped erosion gb
that the position of high water has not changed since its oonstruction, The
wall has been damaged by storms, particularly the hurricane of Sep‘bembef
1938, which resulted in displacement of ooping stones. A limited amount of
maintenance has been done by the town, The wall is not high enough 1o prow
tect the area behind it from wave wash during storms, “ Same material hé.s

been washed out fram behind the wall,
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3¢ Stonington Harbor Breakwaters. - There are three breakwaters, con-

structed as Fedefal projects to protect Stoninghon Harbor, ‘The inner
breakwater or pier autﬁorizedrin 1828 was built from the east side of the
inner harbor in 182830 for protection of géneral‘aﬁchoragé¢ It was built
to a length_of 740 feet with a top width.of 12 feet abt an elevation aboub
845 feet above mean low waters ‘The substructure consisted of angular stone
throwm in and the superstructure of seven courses of split ‘granite, the top
course laid as headers, the other courses as headers and stretcherse ‘The
north side of the breskwater was built with a vertical face and the south
side in the form of stepss The western breakwater authorized by the River
and Harbor Act of March 3, 1875 was built in 1875-80 at the western side

of the entrance to the harbor southeast of Wamphassuck Point out to a depth
of 18 feet at mean low water. It was built to a length of 2025 feet with a
top width of 12 feet at an elevation 9.75 feet above mean low water with
side élOpes 6f 1 on 2 on the seaward side and 1 on' 1 on the harbor side;
The eastern breskwater authorized by the River and Harbor Act of June lh;
1880 was built in 1880-9k from Bartlett Reef to Middle Ground Shoal, It
‘was constructed to a length of 2900 feet with a top width of 12 feet ab an
elevation 9 feet abova mean low water except for about 600 feet of its
easterly end which had a top width of 8 feet at an elevation 207 feet above
mean low water, The side slopes were 1 on 2 on the seaward side and 1 on
L on the harbor side. The eastern and western btreakwaters were built of
riprap to provide a larger harbor of refuge than was afforded by the inner
breakwater. The breakwaters provide protection from southerly winds, This
protection has undoubtedly reduced wave attack on the shore of the harbor
but the effect of this protection cannot be determined from available datas

s Groins along east shore of Wamphassuck Necks. =~ There are a few

widely spaced short riprap groins and solid piers aleng the eass shore of
Wamphassuck Necks These structures hold fine sand on their south sides

indicating the existence of northerly littoral drift. None of these



sbructures ié long enough to effeet any sppreciable amount of accretion,
The existence of a fine sandy beach about 350 feet long formed by the
trapping of littoral drift adjacent to the railrcad embankment at the north
erd of Stonington Harbor indicates that the construction of longer groins
might result in the formation of small sandy beaches on their south sides

5« Lords Point Sea Wollse ~ The outer end of the eastern point of the

settlement, Lords Point, is partially protected by a low masonyry sea wall'.
The fronting shore consiets of a shelf of bedrock and large boulderse All
unconsolidated materisl has been eroded away. The point is exposed to the
action of ocean waves approaching from a southeasterly direction, The wall
serves 10 protect the residential area along the shore from attack by these
wavess The wall has an elevation of 645 feet gbove the plane of mean low
-waber and is too low to give full probection against the breaking of waves
over its The bedrock and boulders in the foreshore provide natural protece
tion so that it is unlikely that erosion resulting in recession of the shore
can OBCUr's

6s Labimer Point Sea Wall and Revetment. = The southerly tip of Latimer

Point is protected by riprap revetment and a masonry walle The wall was
damaged during the ‘hurficane of September 1938, Evidence of this damage

is still apparent along"the east side of the point where breaks in the wall
exists Existing sections of the wall have a top elevation of sboub 9.0 feet
above the plane of mean low water, The area behind the wall is comparatively
low, having an elevation of 5 to 7 feet above mean low waters The dumped
riprap revetment is about one to two feet lower than the sea wally Existing
structures are inadequate t¢ provide full protection to the low-lying land

at the tip of Latimer Point,

Te Groins at east side of Mason Islands =~ There are a few solid £111
piers and roughly built short boulder groins along the east shore of Mason
Islande A small amount of sand exists on the south side of these strucw

turess It is evident that there is very little littoral drift material



moving -along the shcre which can be trapped and held by groinse. Properly
‘constructed groins might trap more sand than the existing structures but
it is dovbtful if any large amount of accretion could be effected in this
manners The principal valus of groins would be to prevent rapid erosion
of the shore in the event that the present protective blanket of boulders
was remeved in order to create small sandy pocket beachess

8¢ Wall and Groins = Spence Point, = The southern tdp of Spence Point

in Mystic Harbor is protected by a low masonyy wall fronted by short riprap
groinse There is some evidence of lowering of the beach level in fxont of
the walle The groins along the east side of the point hold a small amount
of material on their south sides indicating the existense of northward
driftings Old maps indicate that Spence Point was artificially reclaimed
sometime between 189 and 1910. A search of available ¢ata falled to re-
veal any .specific information concerning the exact date and manner in which
this was accomplisheds It is unlikely that any accretion of the shore can
be afi‘ecﬁed ab Spenée Point by construction of groins due to the abéence of
any available source of supply of littoral drxift materiales The point is
well sheltered from all directions and little erosion is expected to occurs

9« Sea Walls and Groins at West View. = There is a small cottage de-

velopment known as West View, located immediabely east of Esker Point in
Grotene The cottages are franted by low concrete and masonry walls and

short riprap and masonry groins. The beach fronting the walls is very nare
ToW, generally not exceeding 15 feet in width at high tide, Maberial caught'
on the east side of groins indicates the existence of westward littoral drift.
The area is not particularly exposed to wave abtack. It is sheltered fronm
all directions except south to southeast in which dircotions there is an
open fetch of thfee to four miles to Fishers Island. ‘There are no apparent
sources of supply of littoral drift material to supply the beach and conse-
quently, groin corist_ruction cannct be expected to x-eéul’o in any appreciable
amount of aocretions If properly maintained, Vwalls of the type in use shounld

adsquately protect the development,



10+ Groins - East Shore Groton Long Pointe. = There are a number of

short riprap and masonry groins along the east shore of Groton Long Point.
These structures hold material on their scuth sides indicating the exisbe
ence of northward littoral drift, The groins along the northerly end of

the shore hold fine saﬁdo Accretion at these groins has resulted in the
formation of an irrepgular sawtoothwshaped shore line. The material caught
by the groins further south is coarse in composition and émall in quantity.
Construection of longer, properly designed groins slong the northerly portion
of the shore might result in a substantial amount of aceretion, Further
south, groin construction Supplemented by direct placement of sand would
probably be required to create a sandy beach,

1ls. Sea Wall at South Beach, Groton Long Point, = During 15L9; a cone

crete sea wall was bullt along South Beach by the Borough of Groton Long
Point to protect the shore road and the low-lying property behind it from
the action of waves whicﬁ formerly washed material from the beach across

the road and the adjoining property which is occupied by cottagese The

wall has a top elevation of about 8.0 feet above the plane of‘mean low
water. The sand beach in front of the wall is narrow. It appeared from
inspection during April 1951 that a small amount of aceretion has cccurred
in front of the walls The structure should adequately fulfill its inbended
purposes |

125 Jetties ~ Venetian Harbor, Groton Long Point. - Two riprap jetties

were sonstructed during 1930 at the entrance'to Venetian Harbor, a small
boat basin, located on Groton Long Pointe AThese structures were built as
300~foot extensions of an existing timber bulkhead and riprép Jjettys The
exact date of construction of the previous structures is not known, It was
- reported that the harbor ﬁas originally dredged 15 to 18 yéars prior to
1930 and the wooden bulkhead which formed the north jetty was built about

3 years prior to 1930, :The Jetties were built of large angular stones
dumped in place. They contained numerous voidse Rapid shoaling of the

channel, occurred as a result of sand drifting through the nofth Jetty,
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necessitating frequent periodic dredging. Swurveys on the south side of the
south Jetty, made several years apart, showed that no changes in depth 0C«
curred there, indicating the absence oi‘w drift from this direction. During
1950, work was in progress to remove the outer 300 feet of ’che soath jetty,
using the stone to reconstruct the north jetty to maske it sand tight and
relocate its inshore end to a position further north. These structures are
not expected to have any harmful effect on the adjacent shores ‘Bome ac=
cretion may result north of the north jetty. No changes are expected to
occur south of the soubth jJetty.

13¢ Sea Walls and Revetment ~ Jupiter Point. - The inshore end of

the western shore of Jupiter Point which is occupied by a cobiage develope
ment 1s protected by 1ighﬁ sea walls and ripré.p revetment s The walls genw
erally have a top elevation of 5 t0 6 feet above the plane of mean low wabters
This height is inadequate to protect the low-lying cobttage development from
overtopping by waves during times of extreme high tides. In view of past
shore recession and evidence of continuing erosion of the shore fronting

the walls, more substantial protective works are needed to insure against
future losses.

14, Sea Walls and Revetment at Avery Point. - Avery Point is well

protected by a masonry wall and dumped riprap revetment along its west side,
by a masonry sea wall along its east side, and by bedrock along its south
facer» The occurrence of erosion along portions of the bank comprising the
west side of the point was evident during January 1950, The addition of
small amounts of riprap revetment is all that is needed to protect against
this erosion.

15. Bea Wall at Shenecossett Beache ~ There is a stepped concrete sea

wall at the east end of Shenecossett Beach approximately 400 feet long
fronting the bath houses at a private bathing beach. Comparison of the
beach in January 1950 with photographs taken in Jznuary 1947 indicates that

there has been practically no change in the condition of the beach during



this periods During the hurricane of Sevtember 1938,bath houses whieh
formerly existed in this area were entirely demolished leaving the beach
bare of any structures. It is doubtful if the present wall could protect
against recurrence of such damage but it appearsladequate to protect the
arca from the type of storms which normally occurs

16, Sea Wall and Breakwater at Bastern Poin£ Beach Parke =~ There is a

low masonry wall behind the bathing beach at Easbern Point Beach Parke This
wall extends Wéstward from the beach part way around the ledge rock projecw
tion W'hiqh constitubes Bastern Points 4 small breakwater, less than 100
feet long, has been built in a,sdutheasterly'direction from the south side
of Eastern Point, This'b?eakwater was constructed with eobbles and boulders
which were cleaned off the beach. The beach is exposed to wave action gen—
erated by winds £r0m the south te soubheast directions This wave acbion
moves beach material landward causing it to overtop the low walle Wave
generated currents cause movement of sand from west to east along the public
beach so that the west end of the beach becomes narrows The short break-

waber has reportedly helped to cut down sand losses effccted in this mannere



APPENDIX H

ESTIMATES OF COSIS OF IMPROVEMENTS

le General. ~ The estimated life of the considered projects is 50
yearss The rate of interest on non-Federal investments is computed at 3.5
percent, Maintenance requirements of sand fills are based on maximum rates
of loss determined from past shore resessions Where sand fill is proposed
for a shore camposed of coarse material which is now more resistant to
erosion than sand, an estimated rate of loss twice as large as previously
experienced has been used. Where sand fill is proposed for a shore now
sandy in composition, a rate of loss equal to the maxinre: estimated past
rate has been used. A minimum rate of shose recession of one foét per year
" has been used as a basis for estimabtés of losses for all sand fillse

2+ West Views -~ The plan of protection and improv.vient vnnsidered
consists of direct-placement of sand along 650 fechb of shore Tronting the
cottage development and construction of an impermeable groin at the west
limit of the fill,

as Eig_s’o Costs

26’,000 cubic yards sand at $1,00 $ 26,000
1,360 tons riprap at $1C.00 13,000
Engineering and contingencies 5,000
Total Cost $ Lk, 000

be Non~Federal Armual Charges

Interest , $ 1,540
Amorbization 335
Maintenance |
700 cubic yards sand at $1.25 875
10 tons riprap at $10,00 130
Total Amual Charges $ <,880

3« Bushy Point Beachs - The plan of protectic: consists of construction

of a riprap dike 800 feet long across the breach at Bushy Point Beach.



2 _Fixjst Costs

35500 tons riprap ab $8.00 _ $ 28,000
Engineering and contingencies L, 000
" Total Cost $ 32,000

be Non~Federal Amnuval Charges

Interest $ 1,120
Amortization ' 245

| Maintenance
35 tons riprap at $10.,00 350
Total Anntial Charges | $ 1,715

.Lbe Jupiter Point. - The plan of protection considered consists of

construction of a dumped riprap mound along 900 feet of shore on the west
side of Jupiter Point.
2e First Costs

3,000 tas riprap at $5.00 $ 15,000

Engineering and contingencies 2,000
Total Cost $ 17,000

boe Nonef'ederal Amnual Charges

Interest $ 595
Amortization | 130

Maintenance
30 tons riprap at $8400 K ___2ho
Total Annual Charges 3 '965

Se Eastern Point Beach Park. - The plan of protection and improvement

consists of widening the beach by direct placement of sand and enlargement
of an impermeable groin at the east limit of the public beachs
| 2+ First Costs

1,000 tons riprap at $10_.‘00 $ 210,000
13,000 cubic yards séhd at $le25 16,250
Mgineering and contingencies 3,750

Tobal Cost $ 30,000



bs NonwFederal Annual Charges

Interest
Amortization
Maintenense
10 tons riprap at $10.00
750 cvbic yards sand at $le25
‘ T_dtal Annual Charges

$ 1,050
230

100
oho
$ 2,320




APPENDIX T

ESTIMATES OF BENEFITS FROM IMPROVEMENTS

Lo Genecral. - The benefits computed herein are based on the promotion

and encoﬁr_agemen’o of the healthful recreation of the people by protection
and improvement of beaches, on protection of shore property and increased
earning power or value of shore lards. Benefits accruing from increased
value of areas behind and adjacent to shore property and increased business
returns have not been evaluated.

2. West View. - a. Federal Benefit. - The United States does not owm

land in this area. Therefore, no Federal benefit will result from the im-
provement.s

Eo Private Benofit. =

(1) Average Annual Direct Damages Preventeds = Privately-owned
property is protected by sea walls. The :‘g.mprovement.will provide additional
provection, resulting in savings in the maintenance cost of these structures
computed as follows:

Estimated value of sea walls $10,000

Esbimated annual maintenance 5%
Estimated annual savings $ 500

(2) Increased Earping Power or Value of _Land. - .‘I‘he improvement
will result in increased value of privately-owned shore land. The assessed
value of this land is $k,350, and the real value is $7,250, The estimated
increase in value is 100%, or $7,250. Benefit from this increase is camputed
as a gain of 5% per anmmm which could be realized by sale of the land and in-
vestment of the increase in valuc. The annﬁal ben‘efit s therefore, becomes

$ 7,250 x .05 = $362

Co Summary of Benefits, Wesh View. =

Benefit - Federal. Nonerdezfal Public- Private  Total
Direct damages prevented $ 0 3 0 $ 500 $ 500
Increased earning power 0 0 362 362

© Tobal. $ o 3 0 $ 862  § 862



3 Jupiter Pointe = a» Federal Bemefit. - The United States does nob

own land in this area, Therefore, no Federal benefit will result from the
improvement s

bo Private Benefite =~

(1) Average Annual Direct _Damages Prevented. = The riprap

mound will provide additional protection. Benefit therefrom is computed as
a saving in the maintenance cost of existing structures and prevention of
damage to oottages.

Saving in Maintenance of Existing Structures

Estimated value of sea walls $ 8,000
Estimated anntial maintenance, 5% or  $  L0O
Estimated annual benefit $  Loo

Prevention of Damage to Cottages

Number of cottages 10

Estimated annual damage per cottage 3 25
prevented

Estimated annual damage and benefit  § 250

(2) Iﬂcreased Earning Power or Value of Shore Land. - The im-
provemen’o will result in increased value of iarivately-gowned shore lands The
estimated increase in assessed value is $3,100 and the estimated increase in
reql value is $5,100. Benefit from this increase is computed as a gain of
5% per annum which éould be realized by sale of the land and investment of
the increase in values The annual benefit, thérefoxfe, becomes

$ 5,100 x .05 = $251

8o Summary of Benefits, Jupiter Pointe ~

Benefit Federal Non-Federal Public  Private  Total
Direct damages prevented $ O 3 0 $ 650 $ 650
Increased eaminé power 0o | o 251 251

Total $ 0o % 0 $ 90L& 9oL

he Eastern Point Beach Park. = A Fédersl Benefite - The United States

does not own land in the area. Therefore, no Federal benefit will result

from the improvemenb..



b» Non-Federal Public Benefit. -

(1) Average Amnual Direct Damages Prevented. ~ The Borough of

Groton spent $3,000 dwring the years 1946, 1947 and 1948 for replenishment
of sand losses on the pﬁblic beach or an average annual expenditure of $1,0004
The proposed plan of improvement will stabiiize therbeach, resulting in a
éaving of this annual expenditure. Therefore,

Public benefit = $1,000

(2) Recreational Benefite ~ The annual beach use has increased

fran 25,000 persons in 1946 to L0O,000 in 19473 75,000 in 1948 and 85,000 in
1949+ The available beach area above high water of 22,000 square feet is

too small to adequately providé for present use. Serious overcrowding re-
sults during periods of peak use, The recreational benefit is computed on
improving the standards of beach spaces The improvement will provide an
additional 17,500 square feet of beach areas. This spece can accommodate 233
‘persbns at 75 square feet per person, a space allowance conéidered to e a
desirable optimume Daily beach attendance figures for the summer secason of
1949 indicate that peak attendance exceeded the present capacity of the beach
on 47 separate days, and that thé capacity of the proposed enlarged beach
would have been exceeded on 30 separabte days and equalled or axceeded on 36

- separate days, Benefit from the additional beach_area proposed, expressed
in visitor days, is computed as 36 x 233 or 8,388, This figure would be
increased during 11 additional days (47-36) when the present beach capacity
is exceeded‘but the proposed beach capacity is not reached. This increase
is estimated as one-half of 11 x 233 or 1,28l visitor days., The total num-
ber of visitor days applicable to the additional beach area is, thefefore,
9,669g_ The recreational value per person for beach use is evaluated as the
minimum fee which patrons would bs required to pay if the beach was a private
enterprises This is estimated as $Oo20 per person, The recreational benefit,
therefore, becomes | |

95669 x $0.20 = $1,93h4



¢ Summary of Benefits, Fastern Point Beach Parke -

Benefit Federal — Non-Federal pPublic Private Total

Direct damages prevented § O $ 1,000 g 0 % 1,000
Recreational 0 1,934 0 1,93
“ Total 8 0 $ 2,93 3 0 B 2,93



APPENDIX J

POLLUTION ALONG THE CONNFCTICUT SHORE

1o Pollut:.on S’oudg[. - A sanitary study oi‘ shore bathing waters was

carr:Led aub by the State of Connecticut, Department of Health, durmg the
sumers of 1949 and 1950, The purpose of the study was to obtéin specif:!.c
information concern:mg the sanitary condition of bathing areas and to
notify local authorities and interested persons aboul ™danger spots" aleng
thle shore which are seriously affected by sewage pollutitn. The entire
shoré .l:'tne of the State of Connecticut, including a number of small coves
and the lower part of some tidal streams, was éxamined during this périod.

2, Bacteriazl Survey., - A bacterial survey was made consisbing of

water samples taken at.‘ a pproximately 1000~foot intervals along the shore
abt over 1000 stations in water depths of from 2 ta 6 feet, such depths
covering mosb of the areas used for bathing. These samples wers taken at
four sta.geé of the tide; namely, high, low, one-half ebb and one-half floode
Wind. direction at the ti-me. of séxnpling was recordeda No attempt was made
to take samplea wmder different wind condn.tlons as it was believed that

the run of the tide was the principal factor influencing the travel of
pollution along the shores, A laboratory analysis in cach of three dilu-
tlons of 10 mley, 1.0 mlo and Q.1 mls was made for each sample ob'bained,
From th:Ls analys::.s the mnost pro.)able number of col:.i‘orm organisms per

100 ml", was computed, The final result for. each sampling station was obe
tajgod by averaging the computed most prbbable numbers for the four sampies
at .‘_gm,ch stationo . |

3o Sanltary Surv &Y. - In addition to the bacterial survey desoribed

above, a aan:l.ta;r'y survey oi‘ shorg areas was conducted. This ingluded the
Llocation of sewer outlets, with data as to flows and character of wrtreated
and treated sewage, Much of this data was already available from Previous
detailed studies, The nearness of poiluting influences and possibilities
of shifting direction of travel of pollution under differemt wind condi-

tio_ns_were ltaken into account in this part of the study. In connebtion



with studies of shellfish areas in many harbers, floats had been seb out
to measure the rapidity of water travel and these data were available in
considering bathing waters in these localitiess

4o Comparison of Bacterial and Sanitary Surveys, - The entire shore

ared was divided into sections varying in length from 2000 feet to one or
more miles for the purpose of classification. The shore was classified
as A, By, C or D, representing good, fair, doubtful to poor, and poor
¢onditions, respectiveiy. From the bacterial survey, Class A was con~
sidered to include samples conbaining from O %o 50 cplifnrm organisms per
100 ml.;VOIasé B, 5L to 5003 Class c,'501 to 10003 and Class D, over LO00.
From the sanitary survey data the shore gsections were also classified into
the four groups described aboves A tabulation of the results of these two
classifications is given‘beiowo

Bacterial Analysis Classification Sanitary Survey Classification

‘MileaBo Porcentags Ei&fﬁ&ﬁ Percentage
Class A h9e1. 19sk 73l 29,0
Class B 133.2 52,7 C 75.h 29,8
Class C 31.7 12,5 6942 271
Class D 39.0 15,4 Hééig__m __;§£§_~“
25340 1000 253.0 100.0

A comparison of the bacterial anslysis andrsanitary survey claésificam
tions shows that 63,7 percent of the shore was graded the same in both
classifications; 19,2 percent of the shore falis into one grade lower ac-
cording to the sanitary suxwvey classification than according to the bacter-
ial analysis classification,and 17.L percent of the shore falls into me
grade higher according to the sanitary survey classification. In general,
then, it can be said that the bacterial analysis classification grades the
shore the same as or‘one class higher or lower than the sanitary swvey
classification,

5¢ Bpread of Disease at Bathing Places. - The Joint Committee on

Bathing Places of the American Public Health Associatlon and the Conference

of State Sanitary Bngineers published a comprehenéive report in which is

J =2



reviewed the possibilities of the spread of disease through the use of
bathing places. This review was prepared after a oomprehensive survey of
reported cases of illness attributed to such waters., Although recognizing
the possibilities of transmission of disease at bathing places, the Joint
Committee concludes that there is little known evidence that this has oc-
curreds They point out that careful surveillance and proper sanitary
control should be excercised and recommend against bathing in grossly

- pollutad waters.

6. Polluted Shore Areas in Connecticubts - In general, from the
Comnecticut study it was found that pollution existed principally in- harbor
waters and in wabters in close proximity to harbors. This pollution is rap-
idly dissipated by dilution in Long Island Sound so that many miles of
Connecticut shore line are in excellent condition, Considerable progress
has been made in the improvement of conditions in harbors through sewage
treatment plant installations. Due to a tendency toward extensive use of
bathing beaches near urban centers, a few bathing places are located in
areas ‘close to the border line of safety. Although this condition is un~
desirable and indicates a need for improvement, no alarm is felt abt present
in view of the absence of reported cases of illness acquired at these local-
ities, ﬁany individual cases of local pollution have been disclosed by the
survey« These sources,though small in magnitude, are considered more danger-
ous due to thelr proximity to bathing areas than larger sources of pollution
at a greater distance. The two prinecipal rivers entering Long Island Sound,
the Commecticut and the Housatonicy; receive a large amount of poilution-. Due
to self-purification and later dilution in Long Island Sound, these rivers
are not appreciable factors in the pollubion oi‘. the waters along the Cone
necticut shores The following areas in Connecticut were classified as
being in poor condiﬁion-g

as Vicinity of sewer outlets at New London and Groton

for

s Localized areas at Bridgeport and New Haven

Byram River betwecn Portchester, Ns Y., and Greenwich

{<]
o



de The upper part of Cos Oob Harbor in Greenwich
g; The easterly section of Stonington, particularly the
vieinity of the mdufh'bf ihe Paweatuck River
g; Many sewer outlets in Mystic and Stonlngton Harbor
The pollutlon in the above areas is very local with llttle pollation
effect noticeable ab relatively short distances away, with the exception
of the Pawdatuck River area where the pollution barries for a éonsiderable

distances

7« Reecent Pfggreés in Pollution Abatement‘ - Infbrmétion furnished by
the State Water Commlssion of Comnecbicub during Decembey 1951 indi cates
that progress has been made in abating pollution along the shore since the
above described sanitary study was conducteds Two treatment plants have
been put into operation at Bridgeport, and additions and alterations have
been made to the plant at West Havens Construction of plants is in progress
as followsj Norwalk - sewage plant being pebuilt, Fairfield = sewers amﬁ
treatment plant being built, Stratford - alterations and additions 5eing
carried out by sections, Milford - second plant and sewers being builby
New Haven - third plant 80% completes New London is about to start cone
struc£i0n df two'pumping stations and a force main, Flans and specifica;
tions have been ﬁpproved fér construction‘of new plants at Westport and
Branford, and are being prepared for Grotone Of the latter three loecations,
constructlon is antlclpated in the near future only at Grotone Plans have
been approved for treatment of sewage from Pawcatuck and steps are belng
1taken through the New England Interstate Water Pollution Control Gommission

to solve the interstate pollution problem on the Pawcatuck Rivets
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F1G. I. PAWCATUCK POINT, STONINGTON. Jan. 13, 1950. Boulder strewn
west shore.

FIG. 2. STUART ESTATE, STONINGTON. Oct. 28, 1947. Newly built riprap
and earth fill breakwater.

FIG. 3. BOROUGH SCHUOL, STONINGTON. Oct. 28, 1947, Coarse shore,
dumped riprap revetment at sea wall.
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FIG. |I. STONINGTON POINT, STONINGTON. Oct. 28, 1947. Coarse eroded
east shore. Loose stone sea wall at tip of point.

FlG. 2. WAMPHASSUCK NECK, STONINGTON. Jan. 12
south side of groins and railroad embankment.

, 1950, Sand held on

FIG. 3. WAMPHASSUCK POINT, STONINGTON. Oct. 29, 1947. Boulders and
bedrock at south tip of point.
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FIG. I. LORDS POINT, STONINGTON. Oct. 28, 1947. Riprap and sea wall
protect shore road along west side of cove.

FIG. 2. WHITE BEACH, STONINGTON. Oct. 28, 1947, Sandy beach fronting
sea walls.

FIG. 3. BAR WEST OF QUAMBAUG COVE. Jan. 12, 1950. Bar retreating
landward over marsh.
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FIG. I. WILLIAMS PARK, STONINGTON. Jan. Il, 1950. Sand bar being
developed as a community recreational park.

FIG. 2. WEST ViE&W, GROTON. Jan. I|I, 1950. Narrow coarse beach
fronting sea walls.

FIG. 3. EAST SHORE GROTON LONG POINT, GROTON. Oct. 27, 1947. Low
shore area subject to flooding during storms.
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FIG. . SOUTH BEACH, GROTON LONG POINT, GROTON. Jan. 10, 1950. Newly
built sea wall protects road and low cottage area.

FIG. 2. MAIN BATHING BEACH, GROTON LONG POINT, GROTON. Oct. 27, 1947,
Sandy bathing beach fronting wooden bulkhead and boardwalk.

FIG. 3. BLUFF POINT, GROTON. Oct. |5, 1947, Boulders left along shore
from erosion of bluff.
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FIG. [. BLUFF-BUSHY POINT TOMBOLO, GROTON. Oct. 1|5, 1947, Sandy bar
connecting Bluff Point to offshore island.

FIG. 2. JUPITER POINT, GROTON. Nov. 17, 1947. Low outer tip of point
used as bathing beach.

FIG. 3. JUPITER POINT, GROTON. Oct. 15, 1947. Low cottage area viewed
from south tip of point.
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FI1G. |. SHENECOSSETT BEACH AND AVERY POINT, GROTON. Oct. 15, 1947,
Sandy private bathing beach in foreground. Avery Point in background.

FIG. 2. EASTERN POINT BEACH PARK, GROTON. Jan. G, 1950. Sandy public
bathing beach at Eastern Point.

FIG. 3. EAST SHORE NEW LONDON HARBOR, GROTON. Jan. 9, 1950. | rregular
bedrock shore.
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