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CORPS OF ENGINEER, Us Se ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
. BOSIQN T, MASS.

NEDVN ‘- May Ly 1951

SUBJECT: Beach Erosion Control Report on Cooperative Study of
Connectiout, Ares 3, New Heven Harbor to Housatonio Rivers

T0s The Chief of Engineers, Department of the Afmy, Washington
25, D. Co
SYLLABUS

This report, the third of eleven to cover the entire coast of Con=
neéticut includes study of the shore line of the towns of West Heven
end Milford between New Haven Harbor and the Housatonic River. The
purpose of the study is to datermiﬁe the most suitable methods of
stabilizing and improving the shore line in this aresa.

The Division Engineer fMands thet the entire area eonstitutes a
resort development and that major extents of the entire shore have
suffered from erosion resultving in the loss of sand beaches and demage
to shore property and shore roadse The Division Engineer also finds
that the artifioial replenishment of the shore by hydraulic pumping of

.s&nd from offshore depths, the.#onstruction of impermesble groins and the
" placement of riﬁrap revefcment are the most practicable methods of pro-
tection and improvement.

The Divislon Enginesr recommends that local interests consider adop=-
tion of & projeét for protection and improvement of the privately-owned
shore in Milfofd known as Burwell-Beach.

Fhe Division Engineer recommends adoption of projects authorizing
Federal partieipation to the extent of one=third the first cost of pro=-
tection and improvement of those portions of the shore which are publiciy

owned in accordanee with the following plans:



ae¢ Prospect Beach, West Havene = Widening to a 100=foot width by
direct placemeﬁﬁ of'sand, 6,500 feet of shore from a point about 350
feet south of South Street, northerly to Ivy Street with an added 50=-foot
widening at the south end of the f£ill and construction of eight impermaable
groing each 330 feet long.

bs Woodmont Shore, Milfords ~ Widening to a 100~foot width by direct

placement of sand, 500 feet of shore in the first pocket beach west of
Marwin Point; widening to a 100 to 150=-foot width, 3,500 feet of shore
from Chapel Street northerly to a point ebout 40O feet north of Anderson
Avenue; construction of five impermesble groins 300 to LOO feet longa

ce Gulf Beach, Milford. - Widening to a 100-foot width 1,200 feet

of Gulf Beach, south of and adjacent to Long Jetty by direct placement

of aand,

de Silver, Myrtle, Walnub, Laursl, and Cedar Beaches, and Meadows

End, Milford. ~ Widening to a 100-foot width by direct plecement of aaﬁd,

15,6QO feet of shore along Silver, Myrtle, Walnubt, Laurel, and Cedar Beaches
end Meadows End with an added widening of 150 feet around Meadows End, and
construction of eleven impermegble groins 350 to LOO feet longa

The total estimated amouﬁt of Federal participation in the above

projects is $12,,800.

- vii -



BEACH EROSION CCFTR0OL REPORT ON COQPERATIVE STUDY OF CONNECTICUT

ARFA 3

NEY HAVEN HARBOR TO EQUSATONIC RIVER

I. GENERAL

AUTHORITY

1. Basic Agreement, - A formal application dated 22 July 1947,

from the State of Connenticut, acting through the Connecticut State
Flood Control and Water Poliey Commission, for a cooperative study of
the problems of beansh erosion and shore protection along the entire
ncoast of Connecticut by the United States and the Connectiecut State
Floed Control and Mater Poliny Commission was approved by the Chief
of Engineers, Department of the frmy, 22 August 1947, in ancordance
with the authoyity aonferred by the provisions of Seection 2 of the
River and Harbor Aet approved 3 July 19320 as amended and supplemented.
The approved application vrovided that the studies of specifis areas
and problems be defined in abpendines; that separate reports be issued
for each shore town; and that a aomposite report be issusd for the
State of Connecticut sumarizine the recommendations contained in the

individual reports,

2, Modifination of Basie Agreement, - A request of the State of

Conneatinut dated 3 Ontober 1947, approved by the Chief of Engineers
on 20 Ootober 1947, modified the basic acreement to permit separate
reports on physiographical bases rather than on political boundaries,

3. In accordance with this modifincation, the shore line of the
State of Commnentirut was divided into the following physiograpbicai
areas;

1. Ash Creek to Ssugatuck River ({Fairfield, part
of Westport) Co n



2s Hemmonasett River to East River (Madison)

3+ New Haven Harbor to Housatonic River (West
Haven and Milford)

l;» Connectiocud River to Hammonesset River (0ld
Saybrook, Westbrook and Clinton)

5. Pewoetusk River to Thames River (Stonington
and Groton)

6, Niantic River to Conneoticut River (East Lyme
and 014 Lyme)

7. Housatonic River to Ash Creek (Stratford and
Bridgeport)

8¢ Norobon River to Byram River (Stemford and
Greenwsich)

9, East River to New Haven Harbor (Guilford,
Branford, Bast Haven, and New Haven)

104 Thames River to Niantic River (¥ew London and
Waterford)

114 Saugatuck River to Moroton River (Part of
Westport, Normwalk and Darien)

The loocations of these areas are shown on Plate l.

Le Appendices, = Appendix I to the basic agreement was approved by
the Chief of Engineers on 20 October 1947, Appendices II and III on
16 Deéenber 1947, Apperdices IV, V, VI, and VII on 9 September 1948
and Appendices VIII, IX, X,‘and XY on 1 May 1950, Separats reports
dated 7 February 1949 covering Areas 1xand 2 as defined by Appendices I
end IX respectively have been prepared and submitted to the Chief of
Engineers, The éubject of this report is Area 3, as defined by Appendix
IIT.

PURPOSE

5e Generale= The purpose of this study was to determine the most

suiteble methods of stabilizing and improving the shore line between New

Haven Harbor and the Housabtonic River.



5. BSecope. ~ The snope of the study was as follows:

a. Determine the essential characteristics of littoral
drift.

b. Determine the source and disposition of littoral material
within this area. :

¢+ Determine ﬁhich sections of the shore line are now sub-
ject to undesirable changes, and the most suitable remedial measures for
insuring reascnable stability of the shore line in these areas.

d. Analyze the effect of existing structures upon the shore

1ine .

2. Determine which sections of the shore line are desirable

locations for beach improvement, and the most effective measures for
accomplishing the desired improvement.

£, Analyze the shore line improvements and protective
measures ~onsidered, determine the advisability of adopting projects
for sunh work, the publin interest therein, and the share of the cost,
if any, to be borne by the United States.,

/ PRIOR REPORTS

7« The Physical Histony of the Connenticut Shore Line, - Bulletin

No. b6 of the State Geéloginal and Natural History Survey of Connecticut
published in 1929 is s paper by Henry Staats Sharp, A.M., titled "The
Physical History of the Connecticut Shore Line." This paper describes
the geologieal history of Connectinut and the various topographical
features of the shore line., The geclogical history disrussed in Para-
graphs 14 to 17 and Appendix B, is based prinecipally upon this report.

8. Effect of Federal Structures on Adjacent Shore Lines. - A

report, "Effect of Federal Structures on Adjacent Shore LinesY, dated
11 July 1932 and a supplement thereto dated 3 February 1935 were sub-

mitted to the Shore Protection Board deseribing conditions before and

-5...



after nonstruction of Federal structures at New Haven Herbor, Milford
Harbor, and the Housatonis River. At New Haven Harbor, a dike, known
2s Sandy Point Dike, authorized by River and Harbor Ast of 2 Aurust 1882,
was construsted to contrasct and direet the tidal flow over Port Hale Bar
in order to maintain the dredged shannel over the bar. It was connluded
that the dike has lessened deposition of material on the bar and has been
reasonably susncessful in accomplishing its purpose. . At Milford Harbor,
improvements authorized by River and Harbor Act of Junc 23, 187L were con-
struated as follows: 12 groins for shore proteetion on the east shore of
the harbor northwest of Welshs Point; a long jetty below the mouth of
Indian River to prevent filling in of the ~hannel and to direct the tidal
current into the dredged channel; a jetty at Burns Point to modify the
direction of the tidal surrents and direect them along the excavated channel
and prevent erosion of the west bank immediatély below Burns Peint. It was
sonnluded that the a%ove strustures checked erosion along the east shore of
the horbor and lessened deposition of material on the bar. At the Housatonic
River, a stone breakwater nuthorized by the River and Harbor Aet of 11 August
1888 was constructed to 2id in the maintenance of the bar at the mouth and to
protect the channel from littoral drift moving in a westerly direction. It
was conaluded that since completion of the brenkwater, the shoaling of the
channel west of the breakwater has been reduced. 8light shoaling osrurs in
the rchannel near the outer end of the breakwater,
DESCRIPTICN

9. Connestisut. « Connecticut is aptly termed the zateway to New
England, and is one of the most popular varation and tourist areas of the
sountry, Connectisut is approximately 100 miles lonz in an east-west

direction, and 50 miles bpoad in 2 north-south direction. The



entire southern boundary of the State is.the shore of Long Island Sound,
n ratﬁer narrow, sheltered arm of the Atlantie Ocean, Only that part
of the shore facing open water of Long Island Sound or tributary bays
is nonsidered in these reports. This shore is quite irregular and is
about 165 miles long. The bulk of the population of Connestinut, which
in léhO was over 1,700,000 people is in slose proximity to the shore.
About 40,000,000 of the r~ountry's population live within 300 miles of
Long Isiand Sound with the result that there is considerable use of
the Connectiocut shbre. The fast that Corneaticut is lonated in a tem-
perate latitude and that the waters of Long Island Sound are generally
nalmer and warmer thon along the exposed geean shores of the neighbare
ing States further has induced intensive development of water~front
activities. A further attribute of the State is that gf the flat plain
whinh cxtends generally = mile or more inland is well suited to resort
development. The Connectisut shore is dotted with bays, coves, pro-
montories and near-lying islands, all adding variety to the area, and
enhancing its value for resort and other purposcs. The existence of
United States Route 1 along the site of the 0ld Kings Highway, follow-
ing the shore entirely asross the 3State, closel& paralleled by fhe main
line of the New York, New ﬁaven and Hartford Railroad, has encouraged
more intensive development of the Conneetinut shore ~reas through the
. past generations than is the usual oase,

10, Area 3, -~ The portion of the Connceticut shore considered
in this report is an extent of about sixteen miles from Sandy Foint
on the west side of New Haven Harbor to Milford Point on the cast side
of the Housatoniec River, The area innludes nlmost the entire shore of the
Towns of West Haven and Milferd, approximately 4.5 -and 9.5 miles in
length, respectively. This sestion of shore is adjacent to and west of

the City of New Haven and is approximately 50 to 65 miles east of New

-5 -



York ¢ity, The coast is ocontinuously developed as a summer resort end
re"siden'bijal area and contains amusement parks, and town and association
owned beaches, Connecticut Route 122 olosely‘followa the entire shore

of Wésé Havene The Milford shore is olosely bordered by town roads throughw
out its extents The New York, New Haven and Hartford Rallroad parallels
Long Island Sound sbout 1-1/2 %o 2 miles inland, Easy access to all shore
points is asvailable from U, S+ Route 1l over a network of state highways

and town roadse The 1950 population of West Haven is 31,876 and of

Milford is 26,3%3hs The coastal population is largely sessonal in characteri

11, Shore Physiocgraphye = The east limit of the area consists of

a long send spit at Sandy Point which has built outward in a north-g
easteriy direction into New Haven Harbor, JIhe shore end of this spit
merges into a low marshy areay South of the spit, 0ld Field Creekq
bordered by marsh, empties into the harbore A wide sand beach eiténd-

ing from 01d Field Creek to the foot of Savin Avenue east of Bradley

Point has been recently built by the hydraulic plecement of material
dredged from the navigetion channel leading into New Haven Harbory |
Bradley Point consists of ledge rock outerops connected to the méinland
by tombolos to form a cuspate bar in front of a marsh aree bopderigg Cove
River which empties into Lpng Island Sound west of Bradley Poin‘b?' Be‘tmreén
Cove River and Oyster Rive;, the shore runs along the foot of-Jdges Hill
and is ocharacterized by a narrow eroded beach consisting largely of gravel
and boulders, with numerous outerops of rock and marsh, frontiné:an eroded
bluff protected in part by sea walls and revetment, Small sandy pocket
beaches between rock outerops exist at the east and west limits of tbe
areag The shore between Oyster River and Merwin Point is similar ip nature
to t#at previously described, consisting of # narrow beach of gravel,

' cobbles, boulders, marsh and rock outcroés with small sandy pocket beaches

formed between these outcrops, Here again there is an eroded bluff



protected in part by riprap and sea walls, From Merwin Point west to
Merwin Beach, there are large outcrops of rosk whish project seaward

to form small sandy ponket beaches, Merwin Beach is\a barrier bar

fronting a marsh anchored into foék outorop at hoth ends. South of

Merwin Beach the backshore area nonsists of high ground which rises in
elevation adjacent to the Sound until at Horningside there exists a high
eroded 21lif'f of unconsolidated material whiech has suffered severely from
the attacks of the sea necessitating the nonstruction of an extensive system
of protectiﬁe works’oonsisting of éea walls, riprap révetment and bank
paving, South of this proteasted area, there is a marked drop in the
elevation of the nliffs. The unprotested bIuff here has eroded 20 to 30
feet further landwa:d than the previously deseribed «liff. The entire
beach from Morningside south to and around Pond Point is narrow and con-
sists of very coarse material, generally shingle, ~obble and boulders. Pond
Point has suffered from erosion which lowered the beach level in front of
existing low conerete walls. 7est of "ond Point, there is a bayhead bar

in front of a marsh bordering Calf Pen Meadow Creek, This bar is known

as Pond Point Besch. Bay Viéw Beach, situsted west of Calf Pen Meadow
Creek, consists of a sandy‘éhore which narrows in width at its western end |
and merges into a rough shingle =nd boulder shore at Jelehs Point. Welchs
Point consists of a hizh eliff of unconsclidated material, whish, 1like
Morningside, has suffered from erosion. The material at the foot of the
cliff is very coarse, consisting largely of boulders. Dumped riprayp
affords some protecﬁion but in view of the development of the backshore
area for residential ~onstruction, which is now in progress, more adequate
protective structures will no doubt be required. Northwest of Welchs Point

along the east shore of Milford Harbor at the entrance to Indian River, there



is a noarse sandy Beach fronting marsh. This bearch has been partly

built up as a result of the sonstruction of a stone jetty at the

mouth of Indian River which eatches and holds littoral drift. Burns

Poinf at the west side of the entrance to iWepawoug River sonsists of
marsh, shinzle and eobbles. West of Burns Point, there is a narrow

sandy beach whish widens further westward to form the fine sandy beaches
known as Fort Trumbull and Silver Beash. This area and that port;on

of the shore westward to MyrtIF Beach is a barrier bar fronting the ex«
tensive Meadows End marshes. From this barrier beach, a submarine bar ex-
tends seaward to Charles Island forming a long tombolo which is exposed

at low water. West of this ‘tombolo, extensive erosion has occurred
necessitating the construction of 2 steel sheot pile bulkhead to protect
the shore road built on the barrior bar., West of this barrier bar, there
is a narrow sandy shore of varying width in front of cottages and sea
walls, This area includes Myrtle, Walnut, and Laurel Beaches, West of
Laurel Beanh, there is a long sond spit extending in a southwesterly and
thenece westerly direction out into the Housatonie River to form Milford
Point., The egstern half of this ;pit is lmown as Cedar Beach and has been
partly developed for summe?.residential use, There is no development on
the wéstern half except for a long Federzlly oconstructed jetty built in a
southeasterly direction to prevent shoaling of the navigation channel leading

into the Housatonin River, The spit is ~overed with sand dunes whose height:

decrease towards its western extremity. Behind the spit are extensive
marshes whinh are used as a wild life sanotuary.

12, Bearch Use, - In Connectinut private title exists only to the
mean high water line; seaward the title rests in the State. Technically,
this means that the publin haxs acness to the entire streteh of shore line
below high water, Legnlly no restrictions are allowed against such publie

uéage of the beanhes below high water. Artunlly, limited arcessibility



restricts the publié to beaches where the adjacent backshore ares is
pﬁbliclyéowned or open to the public on a commercial basis. Even where
the beach areas are publinly-owned, use may be limited %o area residents
or town residents by parking restrictions, preferential admission rates
or omission of facilities for travelers.

13, Description and Composition of Beanhes. = Detailed deserip-

tive datn aoncerning the entire shore line of Area 3 were obtained by
field inspection. The shore line was then divided consenutively from

New Haven Harbor to the Housatonic River, generally in accordance with
physical echaraeter of shore features, ‘A description bascd on these
subdivisions is included in Appendix A, This description includes the
name, loeation, and extent of the area, the width of the heach above

high water and from low to high water, thc ownership and use (whether
publiec or private), facilitics available to the public, and composition

of beach below and above the high water line. The shore from Sandy Point
to Bradley Point possesses o wide sandy beach whish was recently formed |
by the hydrauliec placement of sand fill obtained from dredging the naviga-
tion channel into New Haven Harbor. Wbst.of this sandy beach to Milford
Herbor, the shore is irregular in shape, the beach areas c;nsisting largely
of grnvel, nobbles, and boulders at the feoot of eroded 51uffsyand oliftfs,
or in front of sea walls and revetment. There arc numerous outnrops of
ronck in this area. These ledge rock outcrops project into Long Island
Sound to form a number of small porkets in which sand is retained. Small
sandy beaches so formed are found on the cast and west sides of Bradley
Point, at the west side of Cove River, on both sides of Oyster River and
in the series of porkets around Merwin Point. The finest and largest of
these pockets exists at Merwin Beach. Poﬁd Point and Welechs Point project
into Long Islnnd Sound to form a large pocket or bay in which exists a

streteh of sandy shore comprising Pond Point Beach and Bay View



Beach, There is a coarse sandy shore at the mouth of Indian River,
known as Gulf Beash, south of and adjacent to a riprap jetty constructed
at the mouth of Indian River. From Burns Point on the west side of
Milford Harbor to Milford Point which projects into the Housatonie
River, there exists an 2lmost nsontinuous sandy shore., The width of
sand beash above high water is generally narrow, in many places the
water being at the foot of bulkheads and sea walls which have been built
to proteot the summer residences whinsh nlosely crowd upon the shore,
The intensive residential development of this shore has necessitated
the aonstruntion of numerous closely spaced groins to stop the erosion
which threatens to remove the narrow strip of sand whish lies between
this development and Long Island Sound. Samples of beach material
were token at selented lormations along the shore. A mernhanical analysis
of these samples was made to determine medion diameter and classification.
Tabulation of results of analyses and lonations of. samples are shown on
Plates 11-15. A nomplete photographia record was made of the shore, Se-
lected photographs are shown on Plates 21-32. The entire shore line of
Area 3 is approximately 16 miies long of which about 2,5 miles is publisly-
ocwned, The public beanhes are Savin Ronk, Sea Bluff, Prospect, Oyster
River, Woodmont, Anchor, Gulf, and Silver, The privately-owmed shore is
principally developed for residential use, much of it seasonal in nature,
Use of the private shore is generally limited to résidénts. There is a
large amusemcnt park nt Savin Roek ond a small amusement area at Myrtle
Beach.s The development and character of the area is shown on Plates 11-15,
and An United States Coa#t and Geodetic Survey Charts 218 and 219,
GEOLOGY
1. General. - The prescnt Connenticut shore line is the result

of submergence followiny the lowering of the earth's surfrce in relation
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to the water surface of the ocean, The geological processes whieh
effoated this condition and a brief history of the geological changes
which are significant in explaining the physiography of the area are
discussed in Appendix B,

15, Origin of Beaches. - The headlands are composed of unson=

solidated mlanial drift materinls and the lowlands are composed of un-
congolidnted material of glasinl and fluvie glanial origin. These
meterinls erode easily and have sontributed to the beaches in the area.

The shore line between New ﬁxven Harbor and the Housatoni& River‘ia
asomposed largely of these glacial and unnonsolidated materinls with

the result that bennuse of their erosional and depositional sharacteristics,
the noastal outline has nhanged grantly from its original sonfiguration..
Ledge rock outecrops aonsisting of phyllite and schist exist along the
streteh of shore between Savin Ronk and Pond Point, This ledge is responsi-
ble for the irregulnrities at Bradley Point, Oyster River Point and Merwin
Point. The alternution of drift and phyllite at Merwin Point has resulted
in a scalloped shore line with the indentations cut in the drift and the
projections formed of the moré resistant phyllite. Small sandy pocket
beoaches have formed in th@sé indentations.

16, Cliffs. - The highest rliffs of unronsolidated material to bve
found anlone the Connestinut coast orcur between Now Hrven and Bridgeport.
The highest of these is loerntcd northenst of Pond Point along the shore
at Mo;ningside. This ~1liff ncontinucs southward with diminishing altitude
almost to Pond Points Southeast of Gulf Beach in Milford Harbor, there
onsurs an zbardoned sea nliff aaused by the retreat of the uplands during
a period of erosion, The southorn end of this aliff is abruptly terminated
by the ombankment rumning along the southwestern shore of elchs Point.

The entire upland nt Welchs Point is romposed of till nontaining many large
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boulders,

17, Shore Forms, - Two sand spits of note ocour in the study
aren, the one forming Sandy Point extending in a northéasterly direction
from the west side of New Haven Harbor, the other forming Milford Point
extending in a southwesterly direotion from the east side of the mouth
of the Housatonin River, The submarine bar running from the mainland
at the western limit of 7ilver Beanh to Charles Island, approximately
3,500 feet offshore, is thc one thing of intercst along the almost
fentureless shore froam Milford Harbor to Milford Point, This bar is
submerged at high tide but at mid tide it is the best example ofra
tombolo to be seen alonz the noast of Connecticuf. Where the tombolo
joins the mainland, there is a well developed nuspate bar which ensloses
the Meadows End marsh., The base of thé tombolo joins the apex of the
cuspate bar and together they form o Y tombolo, Mnterial for sustenance
of the tombele is derived from the rapidly eroding Charles Island and

from the mainliand beaches.,
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II. FACTORS AFFECTING SHORE PROCESSES

FIND

18, Wind Data. - Wind diagrams compiled from observations of the
United States Weather Bureau at Block Island, Rhode Island; New Haven,
Connecticut; and New York City, New York; are shown on Plates 3, h, and
5. The periods novered by these observations are as follows: Block
Island 1921-1939, New Haven 19%2-1042, New York City 1921-1942, The
wind diagrams show the percentaze of wind movemert and percentage of
wind duration from the various direstions averazed for the entire period
of record and aﬁeraged for eash of the 12 months of the year for the
entire period of resord. In addition to the above, wind diagrams showing
the yearly cumulative average ﬁinds aompiled from records of the United
States Navy Hydrographie Office for the 5 degree squares nearest the
shore line of Connectinut are shown on Plate 2,

19, Prevailing Winds. - At Block Island the prevailing wind is

from the southwest from April throuzh September, from the northwest
during Cctober to February and from the west during March. On an annual
basis there 1s a slight predominanne of southwest winds, while those from
the west and northwest which.occur next in the order of frequency are ap-
proximately the same. ‘

20, At Pew York the prevailing wind is from the northwest from Ostober
to May, from the south from June to August and equally from the southwest
and northwest during September, On an annual basis, there is a definite
predominance of northwest winds. From the wind diagrams for the 5 degree
squares, it is appafent that winds from the westerly guadrants prevail,
which is in agreement with the records for Bloeck Island znd New York,

21, At New Haven the prevailing wind is from the south from May

t"“]:.p_.ngust, from the north from September to February, from the northwest

in Mareh and from the north in April., On an annual basis, there is a
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predominanee of north and south winds, the greatest wind movement being
from the north, The prevailing winds at New Hgven are distinetly
different from those found in any of the adjoining areas. New Haven

lies in a lowland whieh runs generally north and south through Con-
necticut. Winds in this lowland are evidently affected by the topography
so that at New Haven the winds are funneled in a north-south direction. |
It appears that the prevailing winds at New Haven should therefore affect
only that portion of the shore line lying at the foot of this lowland east
and west of New Hoven, which might be defined approximately as extending
from Pond Point in ¥ilford to Branford River in Branford.

22, Fast of Bromford River the wind data from Bloock Island re-
present the best available information applicable to the shore, West of
Pond Point, the wind data from New York represent the best available data
applicable to the shore., That portion of Area 3 east of Pond Point is
therefore probably under the influence of winds similar to those occurring
at New Haven where the prevailing direction is north and south, and west
of Pond Point is under the influence of winds similar to those occurring
at New York where the preveiling direction is nortﬁwest.

TIDES

*
1

23. Range of Tide. ~ Tidal range data for points in Long Island

Sound near and within Arec 3 are available from "Tide Tables, East

Coast, North and South Ameries, 19L9" published by the United States
Department of Commerce, Coast and Geodetic Survey. At the sast end of
the study aren, at the entraﬁce to New Hnven Harbor, the mean ronge of
tide is 6.2 feet and the spring range of tide is 7.3 feet. Within the
area at Milford Harbor, the mean range of tide is 6.6 feet and the spring
range is 7.8 feet, West of the area, at Bridgeport, the mean range of

tide is 6,8 feet nnd the spring range of tide is 8,0 feet.
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2&.'38t6rﬁcTides,- No contimmous record of storm $ides is available
| for any location within Area 3. A primary tide station is mainta?ﬁéd by
the ﬁaited States Coast and Geodetic Survey at New London, Gonnedﬁicut,_
A summary of extreme tides occurring at New London for a ten-year perioi
is given in Appendlx Cs High water elevations which occurred during tha
hurricenes of 21 September 1938 and ili~15 September 1ghl, and durlng the
southeast storm of 25 November 1950 were determined at locations along
the shore of Connecticut and they are listed in Appendix Ce During the
1938 hurricane, the high water elevation near the eastern end of the
area a# New Haven, was 13.0 feet above the plane of mean low water;

West of the study area, at Bridgeport, the high water was 13.8 feet
above the plane of mean low water., The above storm tides of September
1938 are the highest tides of record for this area.

WAVES

2594 Generai. - Wave sizes are markedly smaller in iong Island éo&nd
than aléng shores completely exposed to the oceans This is a rSSult of
the shelber afforded by Long Island whioch acts as a natural breakwater :
shielding practically the entire shore of Connecticut. Wave sizes are ..
dependent on wind velocity and on fetch or expanse of watar over which
the wave may travel, It ia evident from the storm data tabwlated in
Aﬁpendir D that the frequency of storm winds at New Haven is considerably
less than at Block Island and New York, which are more directly exposed
to the oecean, .The close proximity of Long Island to the Connecticut shore
limits the feteh over which the winds may sct to produce wares. These
factors éhould and do act favorably in reducing wave action. The absence
of surf bathlng in Conmecticut is an "indication of the natural protection
afforded this area.

R

STORMS AND THEIR EFFECTS

26, Storms. ~ Tropical storms of hurricaneintensity occasionally

pass across or near the Comnecticut shore. Ivan Ray Tannehill, in his
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book "Hurriocanes", lists ten such storms which have been parficularly
severe in the New Enéiand Are;. The dates of these storms and the

kmown paths of five of them are shown on FPlate 2« The paths of many
more hurricanes sare known to have passed over New England but their
strength was largely dissipated Before reaching this area with the
result that_their effects on the shore were not sevére in New Ehgland,
Iwo recent hurriocanes of exceptionalvioiénce haveﬁétruck across the
Coﬁneotiouh shores These ocourred on 21 September 1938 and 1h=15 Sepw
tember 19LL. An exceptionally severs southeast storm struck Comnectiout

- om 25 Wovenber 1950e Although not ¢lassified as a hurricane, recorded
winds reached hurricane velocities, Descriptions of hurrisanes, in general,

and of the above-mentioned storms in particular are included in Appendix Ds

27.‘ Storm Datae = Records of storm winds were compiled from United

States Weather Bureau data as follows: At New York City, New York, winds
'equal to or greater than L0 miles per hoyr for the period 1911 = 19&7; at
New Haven, Connecticut, and Block Island, Rhode Isleand, winds egual %o or
greater than 32 miles per hour for the periods 1905 = 1947 and 19%36 = 1945,
respectivelys These records show that the grevailing direction of storm winds
is northweste At New York and Blbck Island, storm winds from the west were
next in order of frequencyif_At Mew Haven, there was no large predeminance
of sto{ms from any directions The Connecticut shore is sheltered by Long .
Island, Fishers Island and other islands extending to the east. Theresfore,
neither the frequeney nor intensity of winds occurring at Block Island and
New York City can be expeéted to oceur along the Connecticut shore.

284 A search of newspaper files revealed that storm dameges in the
area_under study reportedly occurs during storms from the northeast, south=-
west, and southeast dircctionse The shore faces open weater in_these dircce

tions with the greatest expanse to the southwest (23=3%0 miles), thence
southeast (19=2L miles) and northeast (7 --8 milcs)s Rocords show that winds
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equal to or greater than 32 miles per hour from these direections ocour
on an averaze about 11 times a year at New York City and about twice
a year at New Hnven, The aren under study is not subject to severe
storm attack, Tabulation and analysis of storm resords and ancounts of

storm demage reported by the press are included in Appendix D,
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IIT, EFFECTS OF SHORE PROCESSES

SKORE BRINE AND OFFSHEORE DEPTH CHANGES

29, General., - Plans showing the lonation of the shore line
and the 6, 12 and 18-foot dopth contours have been prepared from United
States Coast and Geodetie Survey data by the Beach Erosion Board for the
period from 1837 to 1933, For this study a survey during 1949 located
the entire shore line and offshore depths on sclented profiles, Shore
line changes are shown on Plates 7 and 8 and offshore depth ahanges are
shown on Plates 7 to 10, and Plate 16, Detniled deseriptions of the
prinaipal shonges whinh hove orsurred sinee 1837 are innluded in
Appendix E. In general, the entire shore line of Areca 3 presents a
pisture of erosion during the past century; the amount being of the
order of 1 to 3 feet per year, The greatest natural chnges in the shore

e, et

line are found =t Sandy Point, Bradley Point and west of Silver Beach to

and inaluding Milford Point. The losation of the sand spit =t Sandy
Point moved in a northerly dircetion and ancretion added from 20 to 30

fect per year to its length., Frosion saused recession of the shore on

both sides of Bradley Foint, averaging about 2 fect per year. Mcadows

”End lonated opposite Cherlee Island has er;ded at the rate of 3 feet per
yenr. The east end of Myrtle feach has receded a2t the rate of 2-1/?

feet per year., The shore line from the west end of Myrtle Beach westward,
ineluding Walnut and Laurel Beaches, has eroded from 1 to 1-1/2 feet per
year. The sand spit, nonstituting Milford Point, has grown westward at

the rate of about 13 feet per year. In recent yearé, the construstion

of nmumerous shore structures hcs altered the effcets of erosion, re-
sulting in the lowering of beach levels or disappearance of beashes rather
than in recession of the shore line. Accretion of the shore of zbout 250
feet was effected in 1948~1949 by the placement of sand between Sandy Point

and Bradley Point in connection with hydraulis dredging of a navigation
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channel in New Haven Harbor. In general, offshore depths incrcased
between 1837 and 1Rk, Sinne 188, there has been only s small amount
of change, It appears that decpening is still continuing, but the
amounts are too small to permit of reliable intérpretation.

30. Comparative Profiles. = Forty-scven sélected profiles were run

normal to the shore between Brodley Point and ¥ilford Point spaced about
500 to 3,500 feet apart, cxtending from above the high water line to the
18-foot depth nontour in Long Island Sound. Their locations are shown
oanlates 11 - 154 Cross sections spaced about 200 feet apart were run
over the newly plased £fill between Bradley Point and Sandy Point ex-
tending approximntely 1,200 feet seawnrd of the high wate? line, Pro=
files were run to determine depth nhanges which have onourred offshore

by nomparison with data previously obtained by the United Stﬁtes Coast

and Geodetic Survey and alse to serve as o basis of comparison with any
depth determinations which mny be obtained in the future. It was plonned
that periodie chcck surveys be made along some of the profiles at inter-
vals a few months'apart to dotormine the character and extent of any
seasonal changes which may be oncurring ilong the shore., Experienne with
gunh periodic nsheck surveyé run for 4reas 1 and 2 indientes that they
possess little real value. The detcrmination of sensomal shanges which are
very small would require that ~hesk profiles be run over an extended pericd
not possible within the time limits set for this study. Thoy were there-
fore disco#tinued. Twelve of the profiles and romparative locctions of the
6, 12, and 18-foot depths in 18%7-38, 188, and 1933 are shown on Plate

16, The description of offshore changes which have ocnurred from 1837 %o
1949 are insluded in Appondix E, In addition to their use in determining
offshore depth chonges, the profiles have served as a basis for the design

of the plans of improvement,
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LITTORAL DRIFT

31. Direction of Drift. - The direction and existence of littoral

drift were determined by field inspection, study of shore line changes

and local testimony. Trailing sand spits, accumulation of material on
either side of groins, jetties or other structures and the gradation of
beach material were used as indications of direction of drift. The amount
of littoral drift in this area is small, particularly between Milford
Harbor end New Haven Harbor, where there is a marked absence of natural
sandy beaches except in pockets formed by the configuration of the shore.
West of Kilford Harbor, thers is an almost continuous stretch of sandy
beach area extending to Milford Point. Here, evidences of littoral

drift were more easily discernible. From Pond Point to the east limit

of Area 3 at Sandy Point, the direction of littoral currents was found

to be generally toward the east limit of the study area, except at Bradley
Point where drift was west towards Cove River and along the south side

of Qyster River Point where the drift was west towards Qyster River, Wést
of Pond Point, the direction of drift was found to be generally towards
the west 1limit of the study area except along the east side of Welchs Point .
et Bay View Beach and alo?g Silver Beach where indicated drift wes north
to northeast. The direction of drift was not everywhers clearly indicated
as being in one direction, evidence found ﬁt Bay View and Silver Beach,
indicating that material moved in both directions. According to testimony
by residents, direction of drift varied seasonally. It is believed.that
in general, the predominant direction of drift is as described above,

Indices of drift are listed in tabular form in Appendix F.
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IV, EXISTIMG PROTECTLVE STRWCTURES

32, General, ~ The shore line has been largely influenced by
the construntion of protective struectures, Between Sandy Point and
Bradley Point, the shore formerly consisted of sea walls and riprap
revetment protecting the state highway. The placement of sand fill
obtained from the dredging of the navigation channel hos created a
wide sandy beach in front‘of these protective structures, thereby
providing more adequate protection for the highway, in addition to an
extensive reoreational area.. The shore from Bradley Point westward
to and including Cedar Beach having n length of about 62,000 feet is
protected by approximately 30,000 feet of sea walls, 3,500 feet of
bulkheads, 3,500 feet of révetment, and 130 groins having an aggregate
length of about 6,000 feet. West of Cedar Beach, the shore area con-
sists of a sand spit known as Milford Point, This s@nd spit is largely un-
developed and the only shore structure on it is a breakwater constructed
by the United States in comnection with the Housatonie ﬁiver navigation
channel, Other struetures within the study area constructed by the
United States in ~onmnection yith navigation projeets, are a dike at Sondy
Po{nt, three offshore breakwaters at the entrance to New Hoven Harbor,
and two jetties and 12 gro{ns at Milford Harbor.

53. A desoription of each strunture in detail would be repeti-
tious and of doubtful value, Typiecal structures have been selected and
descriptions of these structures and an analysis of their effects are
included in Appendix G.

34,  The structures protecting the shore have destroyed, diminished,
or interrupted the natural proccsses of supply of beach material
formerly obtained from erosion of undeveloﬁed areas’ and transmitted
alongshore by littoral currents. This hos rcsulted in‘diminishing the

effectiveness of the numerous sroins built along the Connecticut shore

- 2] -



to intercept littoral drift, These groins are now generally effective
only in retarding erosion of existing beach material rather than in
improving the area. The sea walls and bulkheads have undoubtedly stopped
or retarded the recession of the shore line, a process which was generally
oceurring prior to their construction. FErosion is continuing in front

of these structures resulting in disappearance of beaches or the

lowering of the level of the shore with the consequent undermining of
structures which in time can result in their destruction. The preserva-
tion of the shore agninst the atbasks of waves from Long Island Sound

will require constant and costly maintenance,



V. PLANS OF IMPROVEMNENT

GENERAL

35, Comnectiout., - The problem involved along the Connectisut
shore line as o whole results in part from storm damage but is more
particularly that of gradual erosion and deterioration nauscd by or-
dinary wave attank., The problem is not of recent orisin but it hos
become innrensinzly important with innreased usc of the shore as a
residentinl or rosoft nrd vaeation area. Intensive development of
the shorc has nzacssituted the ~onstruction of protestive struntures to
stop the rcecssion of the shore linc resulting from the natural pro-
ccsses of ernsion. These struetures have aut off the sourccs of sup-
ply of beash building matcrials which were formerly available through
erosion of undcvcloped arcas., The problem hns been intensified by
general lack of knowledge of shore processes ond changes to be expected
and the resultant luak of control, planning, and foresight. The problem
is to stabilize and improve the shore line so that existing and future
development on the shore front may 5enefit from restored beach ~onditions
and also to prevent futurg domsges and losses whish will otherwise in-
evitably result from the present deterioration. Losnl interests through-
out the State have becomelinnreasingly aware of the growing problen.
Evidenne of this widespread ~onrern is seen in the appliaation for Federal
studies at Compo Beach, Testport in 1935, and at Hewks Nest Beash, 01d
Lyme in 1939, Studies by private engineering firms at Ocean Beosch, New
London in 1933, and at Shippan Point, Stamford in 1941, further indinates
this interest. In addition, preliminary dissussions have been initicted
in the past by mony towns, beash asséﬂiations and other interssts con-
cerning the aondust of nooperantive studies, These wvarious loeal movements
toward separate studies were unified as a result of the State-wide destruc-

tion expericnced in the 1938 and 1944 hurrisancs., At o conferense at
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Clinton in July 1946 attended by 250 representatives of all shore tovms

end inland interests, a Beach Erosion Control Committee was appointed

to initisnte a State-wide study of the problems affecting the entirs

State shore line. Variation in degres of damage suffered was recognized

in the resulting State appropriation for this study by enumeration of

seven towns critically affected by shore erosion. The town of Milford,
included in this report, is one of the seven so named,.

37. Area3. - The problem in the study area is largely one of

rdeterioration and gradual loss of beaches. The condition is fundamentally
ceused by the loss of natural sources of supply resulting from the nearly
continuous development of the entire water front and the protection of
areas previously eroding and furnishing material to the littoral drift
supplying neighboring areas. This loss of supply has accelerated the
processes of erosion and exposed developad areas to destructive wafe

attack necessitating the construction of expensive protective works., In
genera%, the plans of improvement are based on artificial restoration of
beach losses and the creation of sources of supply of beach building
materials. Plentiful sources of sand have been determined to exist off-
shore within practicable distance for hydraulic dredging end pumping %o
shore. Location and character of material available for replenishment of
beaches were determined by probings and borings. The results of the
probings are shown in tabular form on Plates 12 %o 15. The results of

the borings are included in Appendix H. Construction of groins to pre-
vent alongshore erosion of restored beaches is, in general, considered
advisable to reduce losses due to erosion. Construction of bulkheads,

sea walls and riprap revetment has been considered only where beach restora=-
tion has been found to be impracticable, since such restoration would offer
equivalent protection in addition to furnishing the shore recreationsl area

so important %o the Conmecticut shore, O0Offshore breakwsters are not re-

garded as offering a
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‘golution for this area in view of the extreme expense involved and

the limited benefit to be derived therefrom as the problem is more one
of gradual losses from ordin:ry wave attacl than one of damage by
violent occan waves, The plans are considered for sach speeific area
in the following paragrapks.

SPECIFI¢ PLA¥S OF TMPROVENERT

38, Sandy Point to Bradley Point, - This area extends from the sand

spit comprising Sandy Foint at the west side of New Haven Harbor south-
westwerd to the ezst side of Bradley Point at the foot of Savin Avenue.
The shore south of Sandy Point to o newly constructed timber groin op-

posite Savin Avenue was used as a disposal area for sand dredged from the

navigational channel from July 1948 to January 194G, Over 1,000,000 cubic
vards of gand were placed during this ovbcration to create a wide sandy
beach cbout 1-1/2 miles long and about 250 feet wide, This shore area
prior to placemcnt of the sand fill consisted of store riprap and walls
protenting Beash Street which very nlosely parallels the shore. Prior to
placement of the send fill, this shore highway was considered as the most
nritical in Conrecticut in so far as storm damage and crosion were con-
cerned. The new sand fill, in addition to.providing extensive rcereational
arca, will furnish the mu;h needed protzaetion for this shore road. The
existing beach is considered satisfactory for prescat needs. Periedice
surveys should be run across this new beanh to measure the rate and ex-
tent of loss of material due to erasion with a %iew to determining the
feasibility of rctarding crosion by the sonstrustion of groins or re-

placing losses by offshore dredging,

%39, Bradley Point, ~ This is a point of land between Savin Avenue

and Cove River formed by rock cuterops projecting seaward. There are
narrow sandy beaches formed in smnll pockets on both sides of this ronky

headland, Shore line change maps indirate that erosion of 250 to 300 feet
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has oecrurred along both sides of the point sinece 1837. A spit formerly
extending westward about 500 fect from the prescnt east shore of Cove

River is now gone. High water ot the east.cnd of the poeckct beach on

the east side of Bradley Point is at the foot of a sea wall protecting
Connectinut Route 122, A town streoet runs along the shore behind this
posket, A timber bulkhcad has recently been nonstrusted alonz the sea-
ward side of this strect. It wos proposcd to place £fill from the dredging
of the navigation shanrel along this shore but the propery owners, feeling
that the material would bHe of unsatisfantory nomposition,-would not grant the
necessary eascments for the work. In order to insure that fill pumped
elong the shore st Savin Ronk would not run into the area, it was necessary
to sonstruet o timber groin at the foot of Savin Avenue at the west limit
of the fill., An exnellent opportunity for protesting the shore highway
and enlarging and improving this ponket beach was thereby lost., The wooden
gzroin and Broadlcy Point ecrcate an exneptionally well protected a;ea for
development of a stsble pornket bearh needing only the artifieial placement
of sand £i11, The ponket boaech on the west side of Bradley Point is very
narrow, having n width of about 20 feet above high water in front of an
existing town street. A series of short timber groins have been tuilt
along the shore in front of timber bulkheads., West of this pocket to Cove
River, there is a deteriorating mosonry wall, This side of Bradley Point
is exposed to southwest storms. The plan of improvement considered for
protection and improvement of the area ennsists of widening the beach to

o 100-foot width by the artifieial plosement of sand ond the construsction
of an impcrmeable groin at the west limit of the fill. The plan of im~
provement is shown on Plate 18,

Lo. Sea Bluff Beach., - This is o town~owned beach losated west of and

adjacent to Cove River. The easterly 500 feet nonsists of o sand end

gravel shore in front of Connecticut Route 122 ranging in width from zero
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at the ends to about 150 feet in the sentral portion. This area is
now vsed for bathing, West of this sandy shore for about 400 feet,
the high woter line is at the foot of revetment protecting a state
highway which runs parallel to and very ~lose to the shore, There are
ne publie facilities at this bothing bench, The becch is loeated in
an indentation of the shore formping a shclterszd ponket, Consideration
was given to the placecment of sand to widon and enlorge the beach to
provide additionel rearentionzl area. Due to the proximity of the
nowly plased sand beach locnted between Snvin ivenue ~nd Sandy Point,
the existenne of wide offshore flats oppnsite Sca Bluff Beash which

limit its full use to timos of high water and the lask of spane at this

locality for development of faeilities for a beaech which rould reneive -

widespread use, expansion of the prescat crea does not appear advisable.

L1l. Prospert Beach, Oyster River (Ames) Point ond Ovster River Point

to Oyster River, - This is a town-wned shore lonated between Sea BIluff

Beach and Oyster River. The area between Sea Bluff Beach and Oyster River
Paint is known as Préspect Beaech, A short stretch of shore adjacent to
and east of Oyster River is lm~wn as Oyster River Eecach, The shore con-
sists of coarse moterial, generally shingle, cobbles and boulders, with

i
ledge roek outerops in the vicinity of and west of Oyster River Point.
The beach is narrew above high water, varying from 0 %o Lo feet in front
of wnlls, revetment and an ernding bluff, One extent of shore located

between Sen View Avenuc and Lake Street {Prospect Beash) very nlosely

borders the state hizhway, High woter is at the foot of a sea will built

to protect the highvay. Oyster River Point is protented throughout most

T -

of its extent by sea walls.in fr-nt of which there has been a lowering of
the beach lcvel through crosion which has undermined walls or threatens to
dn so, The only sandy shore in this entire area exists at Oyster River
Beanh nand it is used by the town for bathing., This town beach consists

of small sand ponkets between ledge rosk outearops, In enlonial times, a
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road now referred to as the "Ancient Highway" ran along this entire shores
Erosion forced abandonment of this road snd construction of the present
highway further inland, A sanitary sewer now closely borders the shore
serving the residences in the area., Due to erosion, it hes been necessary

to construct sea walls and revet.the shore for prot;ction of the sewer,

The tows of West Haven spent $70,000in ten years for these protective
structures? According to residents, erosion resulting in the lowsring

of the beach level in front of protective structures is still continuing.

New sills added at the tﬁe of sea walls offer mute evidence of this erosion,
The plan of improvement considered consists of widening Prospect Beach aﬁd

e streteh of shore west of Oyster River Point by the placement of sand
dredged hydraulically from Long Island Sound to create a protecting beach
generally 100 feet wide, with added width of about 50 feet along the mérew‘"_
exposed ends of this £ill adjacent to Qyster Ri%er Point? It was originalij"‘”
folt that sand fill alone might be sufficiently stable so as not to re- :

quire construction of any additional protective works. The possibility

of excessive sand losses was recognized, however, and in a prsliminary

e o

o —

plan, deferred construction of groins, if proven to be needed by experi-
ence with the send fill, was considered. Further study was made with a
view to determining the probable direection of travel of waves approach- \

ing the shores This study ifdicated that the orientation and exposurea

of Prospect Beach was such that northward drifting would occur, regult-

T T
i i T BT

ing in excessive losses of the proposed beach fill. It was, therefore, i
’ i

considered advisable %o include construction of a.series of groins to ;
reduce these losses as an item of required rather than deferred cqnstructioq.\
Groins designed to give maximum protection to the fill would have to be

long, large structures extending out to the 6-foot depth contour; Due

to the high cost of such structuras, groins of this type are ndf con~

sidered to be a practical method of protections The groins consids}ed

are of a type which will afford protection to the zone of beach lying

lendward of the low wator line., Surveys run on the beach fill at the ad~

Jacent beach north of Bradley Point show that the only appreciable losses



of £ill are occurring between the high and low water lines. The groins
considered will protect this zone., In addition, the smaller groins con-
templated will permit the passage of‘soms sand through drifting from the
wider south end of the fill to nourish the beach to the north and will,
therefors, permit more economical meintenance of the bheach by periocdic~
ally placing sand at its south end. The proposed sand fill west of Oyster
River Point should be closely observed and if the rate of erosion is such
as to require excessive maintenance, impermeable groins similar to those
considered for Prospect Beach should be builts Here, slso, the smaller
type groins would have the advantage of permitiing passage of some sand
from the wider east end of the fill to nourish the entire shore to the
wests Consideration was given to placement of sand around Oyster River
Point. Due to the steep foreshore slope along the east side of the point
which would necessitate the placement of very large quantities of sand

to create a beach with a stable slope and the natural protection afforded
this area by numBerous rock outerops, it was considered advisable to omit
this section of shore from the ares to‘be filled.  In general, the direct
placement of sand is limitedrtq shore areas which have suffered most from
erosion. Wo improvement is regarded as necessary at Oyster River Beachs .
The exlstence of wide offshoée sand flats limit the full use of this beach
to times of high water and space is la;king for development of facilities
for a beach which could receive wide-spread ugse. The proposed sand fill
west of Oyster River Point should supply littoral drift material to im-
prove this beach sufficientiy to serve present needs. The plan of im-
provement is shown on Plate 18.

2. South of and Adjacent to Oyster Rivers = At the West Haven-Milford

town line south of Oyster River,:Connecticut, Route 122 closely parallels
the shore for about OO feet. The highway is protected by a disintegrating

concrete sea wall and riprap revetment. The shore is from 0 to 20 feet

" - 29_



wide in front of the wall and consists of medium to coarge sand with marsh
end sand flats below high water.. The westerly portion of this shers turns
away from the highway to a point formed by a ledge rock outcrop and con=
sists of medium and coarse sand with shingle and marsh below high water.

The beach width here is 50 to 100 feet. The Connscticut State Highway
Department lists the highway in this aree as being affected by shore erosions
The shore property is owned by the town of Milford end could possibly be
developed into a town beach. Consideration has been given to the arti-
ficial placement of sand to create a beach about 100 feet wide to provide
protection for the highway, improve the composition of the beach, and furnish
addifional recroational arca. Since the configuration of the shore forms a
natural pocket, such a beach would be fairly stable. A training wall at

the mouth of Oyster River at the sast limit of the fill would be reguired

to prevent closure of the riveres In view of the proximity of a town~owned
beach in West Haven on the opposite side of Oyster River and the existence

of sand flats offshore which would discourage use of the heach except

during high weter, it is not considered advisable to develop & recreational
area in this location. If need for such a béach should arise, consideration
should be given to the improvement described above. In the meantime, main-
tenance of the present highway protectioﬁ is &1l that is considered necessary.

1

L3. Woodmont Shore. = This extent of shore is characterized by a number

of pocket beaches between ledge rock outcrops. The only sandy shors areas
are found in these pocketss The first pocket at the north end of the area
has a medium sand and gravel beach above high water, about 50 feet wide and
250 feet long with coarse sand and a large admixture of gravel below high
waters, There are no protective structures along this shores Purther aocuth,
the w idth of shore above high water diminshes to 20 feet and the shore
material consists of rock outcrops, shingle, cobbles, boulders, and marsh
grasss Thebackshore is protected by sea walls, The footings of these walls

are exposed for about two feet, indicating a lowering of the beach level.
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South of this walled area; the shore consists of an eroded bluff 15 to

20 feet behind the lihe of the existing ses wall. The next southerly .
1,000 feet of shore is closely bordered by a town street. Along this section,,
the shore is protédted_by riprap reveiment and high water is at the foot

of this revetment. The.ﬁnprotected shore north of this révetted aree has
been eroded behind the line of the revetment very close to the above mentioned
town street. South of this revetted area to outerops of ledge rock at
Merwin Poinit, there is a shallow pocket beach about 20 feet wids above

high water fronting a low conerete well. The beach composition is coarse
sand and gravel above high watsr and shingle below high water. West of
Merwin Point, between ledge rock outcfops, there is a narrow sand and

gravel pocket beach O to 20 feet wide in front of a concrete wall. This
beach is separated in the middle by a projeeting concrete bastion. Loss

of material through erosion has resulted in lcwering of the beach level and
undermining of the bastion and concrete steps which provide access to the
beach. This appears to be an excellent location for development of a small
bathing beach. The plan of improvement considered c¢onsists of artificlal
placement of send along the entire shore north of Merwin Point and in the
pocket west of Merwin Point to create a protective sand beach approximately
100 feet wide, with added wi%@ning of the fill at the south end of the
revetted shore and construction of a terminal groin at the northerly limit
of the fill %o catch northward drifting material which could create shoals
at the mouth of Oyster River. It was originally felt that the proposed

send fill north of Merwin Point might be sufficiently stable so as not to
require construction of any additional groinse The possibility of excessive
sand losses was recognized, however, and in &a preliminary_plan, deferred
construction of additiopal groins, if proven t; be needed by experlence

with the sand £ill, was conéidered. Further study was made with a view to
determining the probable direction of travel of waves approaching the shore,

This study indicated that the orlentation and exposure of the Woodmont shore
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north of Merwin Point was such that northward drifting would occur, resulting
in excessive losses of the proposéd beach fill, It was, therefore, con-
sidered ;dvisable to include construction of a series of groins to reduce
these losses as an item of required rather then deferred construction.

The need for and the selection of the type of groins considered are based

on considerations identical with those contained in Paragraph L1 pertinent

to groins et Prospect Beach. The plgn of improvement is shown on Plate 18.

Lli. Anchor Beach and Merwin Bsach. = Anchor Beach is & small town-owned

pocket beach between projecting ledge rock outcrops located west of Merwin
Point near the west limit of the Borough of Woodmont. The beach varies in
width above high water from 10 to 100 feets The beach materisl consists

of fine sand above high water and medium sand below high water. Anchor
Beach is used intensively by local residents for bathing. The ledge rock
outecrops continué westward from Anchor Beach to Merwin Beach, which is a
barrier bar fronting marsh located in an indentation of the shors. There
are ledge rock outcrops at both ends of this bar. The beach is composed

of fine sand above high water, and varies below high water from medium sand
and fine gravel at its sasterly end to fine and medium sand at its westerly
ends The easterly end of the beach 1s narrow above high water, generally

10 to 20 feet wide in front of a concrete sea wall. It increasés to a width
of 100 feét further west wheré there are no protective structures. The
prasent condition of the beaches is considered satisfactory and due to the
netural protecticn afforded by the configuration of the coast, it is believed
they will remain reasonably stable. No improvement is considered necessary.

LS. Morningside, Farview, and Burwell Beaches. - Extending southward

from Mexrwin Beach, the backshore area rises in elevation so that at Morning-
side there exists a high cliff of unconsclidated material which, due to its
proximity to the Spund, has suffered seversly from erosion.. This area, in-
" cluding Burwell and Farview Beaches and Morningside, 1s almost continuously

protected by sea walls. These walls.are low at the north end of the area
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at Burwell Beach where they are fronted by a narrow sand and gravel beach

15 to 30 feet wides. The sea walls increase in size toward the south end

of Burwell Beach and at Farview Beach where they consist of high, massive
conerete and masonry structures. . The beach composition becomes coarser
towards the south, consisting of shingle, cobbles and boulders, except

along two short stretches of shore where groins have succeeded in holding
some coarse sande. The shore along a large part of Farview Beach consists

of exposed bedrocke. Around Morningside,.there is a lower concrete wall, .
about 3 to L feet high. Supplemental protection above this wall is pro~.
vided by revetment, bank paving and bulkheadss Where such additional pro-
tection is absent, erosion or weathering of the bank above the wall is evident.
The northerly end of Burwell Beach appears to be fairly stable.. Progressing
further south, the increasiﬁg coarsensss of the material fronting the sea
walls and the exposure and undermining of walls attest to the erosion which
is taking place, resulting in the lowering of the beach level.. This is
particularly notable along sections of Morningside where one to two toe

walls heve been added in front of portions of the original structure, indi=-
ceting a lowering of beach level of 3 to L4 feet. The existence and stability
of the sandy shore along Burwell Beach indicates that it is practicable to
provide additional protection for this area by direct placement of sand fill. .
The existing walls along Farview Beach and Morningside generally provide
adequate protection to the bluff bshind them, Extension of the system of
bank revetment along unprotected slopes above the low wall at Morningside is
needed to protect these steep slopes from weathering and wave attack during
storms.. Protection is also needed to prevent undermining of the sea walls

by agradual lowering of the beach level, A large measure of protection is
already afforded to the walls by the outcrops of bedrock along Farview

Beach, and the coarse blanket of boulders and cobbles along Morningsides. In
e preliminary plan, consideration was given to the construction of a series

of short groins along the Morningside shore to reduce losses of beach material
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and also to the placement of sand fill along Farview and Burwell Beeches

to create a protective beach. Additional study indleated that it would

be advisable to revise the above plan for the following reasons. (&)} There

1s no apparent source of supply of beach building material which can be
impounded by the proposed groins at Morningside to replace losses of existipg
beach matarial which occuq} through offshore movement. There is, therefore,.
some doubt concerning the effectiveness of the proposed groins in stabilizing
the shores(b) Studies made to determine the probable direction of movement
of waves approaching.the shore of Farview Beach indicate that northward
drifting occurs.  Northward drifting of the proposed sand f£ill and movement
of sand offshore down the steep foreshore slopes would result in excessive
losses and high maintenance costs. (c¢) WNorthward drifting also occurs

along Burwell Beach, making it advisable to reduce losses of the proposed
sand fill which would occur through northward movement. In view of the abovs,
the plan considered most practicable consists of placement of riprap revet-
ment along the teoes of sea walls at Moraingside and Farview Beach as the

need therefor arises, direct placement of sand £ill to widen Burwell Beach

to a 100-foot width and construction of an impermeable groin at the north
limit of the fill. The plan of improvement is shown on Plate 19,

L6. Point and Pond Point Beaches. - This sarea extends southward from

Morningside to and arocund Pond Point and thence north and west along the
shora of an embayment to Calf Pen Meadow Creeke. Polnt Beach is the southern
shore of Pond Point and Pond Point Beach lles between Pond Peint and Calf
Pen Meadow Creek. The northerly 1,00 feet of shore consists of an -eroding
unprotected bluff with height decreasing towards Pond Point. This bluff is
eroded 20 to 30 feet back of the line of the protected adjacent area at
Morningside. The beach is compoéed of coarse sand end fine gravel above high
water, 30 to 50 feet wide, and .of cobbles and boulders below high water, The
backshore area 1s undeveloped. The south shore of Pond Point, continuously

protected by concrete walls about 3 feét high,. is located south and west of
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the ebove section. The beach here consists of fine gravel and coarse

sand above and shingie below high watere. The gradation is finer at the

west end. A series of short timber groins, catchlng westerly drift, exists
along the westerly end of this area, A lowering of the beach of from 1 %o

3 feet is evident from the relationship bstween the present beach level and
the bottoms of undermined conerete walls and steps. The west side of Pond
Point is protected by low concrete walls, wooden bulkheads, and groinse

The beach is composed of fine gravel and coarse sand above and shingle and
cobbles below high waters. West of Pond Point along the inner shore of the
embayment, the shore width decreases from about 75 feet at the east end to

0 at the westerly end near Celf Pen Meadow Creek. The besch composition
becomes finer towards the west, consisting generally of fine gravel and

fine sand above and shingle and fine gravel below high water, except adjacent
to Calf Pen Meadow Creek where the beach widens out to a width of about 200
feet composed of fine sand sbove and coarse to medium sand end gravel below
high weters The narrow westerly end of this latter area is protected by low
concrete walls and bulkhesadss The unprotected bluff adjacent to and south
of Morningside is subject to wave atteck and erosion during storms. This
area is now undevsloped and is, therefore, in no immediate need of protections
Continued erosion of the south end of tﬁis bluff adjacent to ths arsa now
developed for residential usé at Pond Point could result in flanking of
existing protective structures and endangering of residences. The exisbing
sea walls around Pond Point generally provide adequate protection to the
backshore. This type of protection, if maintained,\should gontinue to pro=-
teot the residential development. Some of the walls have been damaged or
destroyed by exceptional stoms of infrequent occurrence. In general, 1t is
not considered economically feasible to construct protective works that will
completely eliminate such demage. Maintenance of the sea walls requires
protection against undermihing due to lowering of the beach levels. Due to

the coarseness of the beach, losses of material and lowering of the beach
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level occur at a slow rate. .In & preliminary plan, consideration was given
to construction of a series of short impsrmeable groins along the unprotected
bluff and placement of & stockpile of sand around Pond Pointe The groins
were intended to reduce losses of material as it was eroded from the bluff,
thereby building a fronting beach which would eventually protect the bluff.
The sand stockpile was intended to act as & protective beach for the walled
section of Pond Point and to supply material to adjacent bsaches. Further
consideration given te this plan indicates that the rate of loss of material
from the stockpile would be high, and the high cost of maintenance would.
moke the plan impracticable for local interests. It is considered more
practicable to protect the toes of seas walls by placement of riprap revet=
ment along those sections which are in immediate need of protection and to
extend the revetment to other sections as the need arises. I% alsoc appears
that more positive protection of the unprotected bluff north of the sea
walls would be more desirable. The plan.oonsidered for this purpose consists
of placement of riprap revetment along the toe of the bluff up to a height
gsufficlent to protect against wave wash during ordinary storms. The revet-
ment would also provide a large measure of protection during exceptional
storms which infrequently attack the bluff mnd cause the greatest losses.
Protection can also be provided by construction of sea wallse If this method
is preferred, riprap revetmenﬁ will be rgquired along the toes of the walls
to guard against undermining of the walls through erosion. The proposed
methods of protection are shown on Plate 10,

h?, Welchs Point ~ Bay View and Gulf Beachess = Bay View Beach is located

in en embayment between Welchs Point and Calf Pen Meadow Creek. Gulf Beach 1s
situated norﬁhwest of Welchs Point and south of Long Jetby at the mouth of
Indian Rivers Welchs Point is an eroding ¢liff of unconsolidated material
projecting into Long Island Sound between the above named beaches. High
watar 1s at the foot of this cliff, The shore at the feot of Welchs Point is

irregularly eroded, consisting of cobbles and boulders. There is no sand
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along the shores The oliff is protected by dumped boulder revetment held

on the bank slopes by'a line of wooden poless A series of roughly bullt
dumped boulder groins have been built alonz the west side of the point, but
there is no evidence that they are catehing any littoral drift. Part of

the cliff embankment is protected by timber bulkheads. In genersl, the pro=-
tective works are of a makeshift natures In view of the initiation of de-
velopment of the land on top of the ¢liff for residential construction, more
effective protection of the c¢liff will undoubtedly be required. The com=
position of the shore material becomes finer east of Welchs Point along

Bay View Beach, changing to fine sand ebove high water with width of 10 to
30 feet in front of cottages at the west end and 75 to 100 feet adjacent to
Calf Pen Meadow Creek. West of Welchs Point, the shore material is very
coarse, the size of boulders and cobbles diminishing towards Gulf Beach whers
e coarse sand and fine gravel beach exists, held by Long Jetty. This latter
area is used as a town bathing beach, A series of timber groins along Gulf
Beach catch material on their south sides, indicating a strong litioral drife
northwest towards the mouth of Indian River. Consideration was given to0 a
plan of improvement consisting of artificial placement of sand along the
shore around Welehs Point and northwesterly thereof to an including Gulf
Beach with increased width of fill at Welchs Point. This £3111 would serve
as a stockpile to nourish Bay %iew Beach to the east, provide needed pro-
tection for the eroding cliff and nourish the entire shore between Welchs
Point and Indien River. Due to the steep foreshore slopes around Welchs
Point,, the plan described above would require the placement of large gquanti-
ties of sand.. Since Welchs Poinit and the shore northwest to Gulf Beach are
' largely undeveloped at present, the benefits to be derived from the ime
provement would not be sufficient to warrant the large expenditure which
would be necessar&. For the present, only that portion of the above plan

invelving the direct placement of sand along the town-owned Gulf Bsach is
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considered advisable. This would improve the composition of the present
coarse shore and provide additionai recreational area. Gulf Beach receives
considerabls use at present, resulting in serious overcrowding. It is esti-
mated that at times of peak use, there is only 20 square feet of space
available per person on the usable heach area. A desirable optimum space
requirement would be about 75 square feet per person., Maintenance of the
protective sturcbures along the Welchs Point area is all that avpears
warranted until such time a3 development of the area Jjustifies a more com~
plete plan of improvement and protection. Bay View Beach is regafded as
being fairly stable. Although some widening of the sand beach is desirable,
there does not appear to be any urgent need for improvement at this time.
If protection OF improvement is desired, it can be accomﬁiished by direct
placement of sand to widen the existing bsach. The placement of sénd £ill
may make 1t necessary 4o construct a tralning wall at the west side of the
mouth of Calf Pen Meadow Creek to preovent excessive shoaling of the channel
by eastward drifting. The plan of improvement for Gulf Beach 1s shown on
Plate 19.

L48. Milford Harbor to Milford Point., - The shore from Burns Point in

Milford Harbor westward to Milford Point at the Housatonic River, the westerly
limit of the study area, is élmost continuously sandy in composition. The
principal shore features consist of & barrier bar fronting the large Meadows
End marshes, & submarine bar or tombolo from this bar extending seaward and
connecting with Charles Island and & long sand spit which has grown westward
te form Milford Point. The entire area, except the west half of Miilford
Point, has been intensively developed for summer and year round residences.
Due to this intensive development, erosion of the shore has become a

serious problem necessitating the construction of an almost continuous system
of protective structures consisting of bulkheads, sea walls, revetment and

closely spaced groins. Silver and Fort Trumbull Beaches located east of the
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aforementioned submarine bar are generally 50 4o 75 feet wide above high
water. West of this bar, along a large part of the shore, high water is

at the foot of protective walls end bulkheedss The greatest width of |
beaches is generally less than 50 feet. The beaches east of the submarine
bar benefit from the natural protection afforded by the bar on the west

and Welchs Point on the easts The beaches west of the bar are more exposed
and erosion has, therefore, been greaters Shore line changes indicete that
erosion around Meadows End has been rapid during the past century, resulting
in a shore line recession averaging 3 foet per year. This recession dimine-
ishes westward to a rate of one foot per year along Cedar Beach. This ero-
sion has éreated.a serious problem. Somé form of protection is urgently
neededs. It is pertinent to note that during the southeast storm of 25
November 1950, which caused wide-spread destruction elong the entire Connec~—
ticut shore, the greatest damage occurred along the Milford beaches west of
Meadows End.‘ In a preliminary plan, consideration was given to protection
and improvement of the shore by direct placement of sand £411 alaong Cedar,
Laursl, Walnut and Myrtle Beaches to create a protective bheach 100 feet
wide, and placement of sand on the submarine bar connecting Meadows End and
Charles Island to nourish the above beaches to the west and Silver Beadh

to the easts A terminal groin was included at the west end of the proposed

£ill at Cedar Beach. The sand on the bar was also intended to provide
needed protection to the highway which closely parallels the shore at
Meadows End. It would also indireetly benefit the small town-owned public
beach located north of the submarine bar by enlarging the area awvailable
for recreational uses. The above plan is shown on Plate 2CA, Additionel
study was made to determine the probable direction of approach of waves
along the shore and the consequent direction of movement of the proposed
£ill, This study indicated that loss of material from Meadows End and
the east end of Myrtle Beach occcurs by offshore movements I%, therefors,

appears doubtful that the proposed fill on the submarine bar would be
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effective in supplying material to the beaches located to the west. Further
west, along Myrtle, Walnut and Laurel Beaches, littoral drift occurs, re-
sulting in reversing movement of material to the east and west. The pre-
vailing direction of drifting at the west end of the shore at Laurel Beach
is west. Along Cedar Beach, littoral drift is predominantly westwards The
growth of Milford Point westward is evidence of the large amounts of material
formerly moved towards the Housatonie River. In view of the manner of move-
ment of material along the shore, it appears advisable to use some other
means of stabilizing the proposed fill along the beaches west of the sub=-
marine bar. 4 plan has been considered involving construction of a series
of impermeable groins along those portions of the shore of (edar, Laurel,
Walnut and Myrtle Beaches where littoral drifting occurs in lieu of the
proposed sand fill on the submerine bars. This plan includes protection

of the Meadows End shore by placement of a sand f£ill 250 feet widé. No
groins were considered along the east end of Myrile Beach and around

Meadows End bescause the apparent manner of movement of material in an offshore
direction indicates that groins would be of doubtful value.. The increased
width of sand fill around Meadows End is required because the past rate

of shore recession has been rapid, indiceting that future losses will also
be rapid. The proposed sané 1Yl should be extended eamst of the submarine
bar along Silver Beach to‘Ereate a protective beach 100 feet wide in front
of existing cottages, Losses from Meadows End should supply some material
and tend to maintain the Silver Beach fill, Perioedic replacement of sand
will be reguired to maintain the fill areas. The above plan of protection

and improvement is shown on Plate 20.
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Vi, ECONOMIC ANALYSIS

GENERAL

’

L9« Statutory Authorization, = Public law 727, 79th Congress, ap=-

proved 13 August 1946, established a policy of Federal participation in the
cost of improving and protecting the shores of publicly-owned propertye It
provides in part that:

"¥ith the purpose of preventing damage to public property and
pramoting end encouraging the healthful recreation of the
pecople, it is horoby declarcd to be the policy of the United
States to assist in construction, but not the maintenance, of
works for the improvemcnt and protection ageinst erosion by
waves and currcnits of the shores of the United States that
are owned by States, municipalities, or other political sub=
divisions: Provided, That the Foderal contribution toward the

construction of protective works shall not in any case exceed
one-third of the total costs"

50« Economic analyses have been made for all contemplated projectss
Petailed estimates arc included in Appondices I and Jo Where public and

private shore areas are included in one integreted improvement, the an- -

alyses have been made for the combined arene Wherc'an improvgment invole
ving only publicly=-ovmed shore ares is contemplated, the analysis has been
restricted to such ares. A éoét estimate of & preliminary plan for pro=-
tection and improvement of Silver, Myrtle, Walnut, Laursl and Cedar Beaches
and Meadows End, involving the placement of sand fill on the submarine bar
connecting Meadows End and‘ Charles Island, is included in Appendix I be-
cause of Qﬁdespread local interest in a plan of this type. This pian w;s
subsequently revised in favor of one which provides more positive protection
to the shore. Reasons for the revision are given in Parsgraph LB8. The
estimated cost of the preliminary plan is not included in the following

pagess. Improvements which have been considered are as follows?
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Area

Brédley Point,
West Haven

Prospect Beach,
West Haven

Oyster River Point

to Oyster River,
West Haven

Woodmont Shoras,
Milford

Burwell Beach,
Milford

Gulf Beach, Milford

Silver, Myrtle, Walnut,

Laurel, and Cedar

Beaches, and Meadows

End, Milford

Improvements Considered
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COSTS

5ls TFirst Costse ~ The first costs of the projccts considered, com=

puted in detail in Appendix I, area as follows:

Project Quantity Cost
Bradley Point 2;000 cubic yards sand fill, $ 22,000
750 tons riprop groin ,
Prospect Beach 380,000 cubic yards sand fill, 213,600
L,,200 tons riprap groins ‘
Oyster River Point to 115,000 cubic yards sand fill, © 95,000
Qyster River 1,000 tons riprap groins o
Woodmont Shore 210,000 cubic yards sand fill .151;800
A : oo - end 5,000 tons riprap groins -
Burwell Beach 32,000 cubic yards sand fili, | 41,500
1,350 tons riprap groin
Gulf Beach 15,000 cubic yards sand f£ill . 31,000
Silver, Myrtle, Walnut, 740,000 cubic yards sand f£ill 1155,000
Laurel and Cedar Beaches and 12,500 tons riprap groins

and Meadows End

BENEFI TS

52 General, = The benefits anticipeted from the plans of improvement

are estimated on the rocrestional value of increased public beach area,
direct damages prevented, and inereamsed eerning power or value of shore
lands. Benefits accruing frbm increoased value of arsas behind and ad=-
Jacent t9 improved shore pfoperty and inecreesed business, although known
to exist, have not been estimated. Recreational benefit has heen evaluated

for enticipated increased patronage at public beaches by assigning a per

capita value for beach use estimated as the minimum charge which would be
made if the beach were a private enterprises Direct damages prevented have —~

been evaluated by placing a voluc per cubic yard on reduction of losses of

beach moterial and by estimating the savings in maintenance costs of existe-
ing protective structuress Benefits from inereased eorning power or value

of shore lands have been evaluated by estimating the increased tax on ims’
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proved land due to increase in value of the property and also by teking a

gain represented by interest on increase in land value which could be

realized by sale of such land and investment of the additlonal money so

obtaincﬁ.

5%, Benefitss = Detailed estimntes of benefits are included in

Appendix J and summarized belows:

ESTIMATED BENEFITS

Direct Dumages Increased ,
Project Recreational|  Preventod Earning Power | Totnl

Bradley Point $ 0 § 500 $ 976 $1 fL.‘Té
Prospect Beach 20,000 3,205 630 23,915
Oyster River ¢ 2,700 3,1h0 5,8L0

Point to Oyster

River N
Woodmont Shore 11,000 1{,850 2,070 10,920
Burwell Beach 0 1,125 1,250 2,375
Gulf Beach 3,600 730 0 4,330
Silver, Myrtle, 10,000 19,150 1L, 120 L3,580
Welnut, Laurel

and Cedar Beaches

and Meadows End .

INTERES TS

S5le  FPederal, Non=-Federaly Public ond Private Interestse = The Federal

interest in a shore protection project is considered to be essentially the

benofit secured by the United States as a land~cwner.

Non-Federal public

interest is defined as (o) the benefits aceruing to a State or a political

subdivision thereof as a lend-owner and (b) the benefits accruing to the

general publiec, Private inﬁerest is defined as the benefit derived by

individuals or non=public groups of individuals on account of ownership of

lands and business enterprises affected.

The United States is not a laﬁd-

owner 1n any of the areas for which projects have been considoreds There=-

fore, no Federnl interest is involved,



55. WNon=Federal publicly-owned land values in the areas considered

for projects are estimated as follows:

Project Ares, Estimated Value
Prospect Beach " Town=owned shore and public # . $146,000
) beach
Oyster River Point | Town-owned public beach and 70,000
to Oyster River . street ends
Woodmont Shore Town and Association-~owned 235,000

shore and street ends

Gulf Beach _ Entire ) _ 110?000
S8ilver, Myrtle, Tovn~ovmned public beach, 0,000
Walnut, Laurel and small lots and streed snds

Cedar Beaches and
Meadows End

56, The assessed value and annual tax income on privately~owned

property directly affected by the proposed improvements arep as follows:

Project Assessed Value Annusal Tax Income
Bradley Point $ 90,000 | $ 2,850
Prospect Beach 58,000 : 1?h50'
Oyster River Point 205,000 5,125

%o Oyster River ) .
Woodmont Shore 182,000 52160
Burwell Beach 87,000 2,610
Gulf Beach All publicly-cwned | 0
Silver, Myrtle, 1,155,000 34,650

Walnut, Laurel and ]

Cedar Beaches and

Meadows End

57« The total Grand List for the towm of Milford is $55,L01,,681, the
tax rote is $30 per thousand, and sales of property run 200 to 250% over the
assessed valuations The total Grand List for the town of West Haven is

$65;000,9001'the tax rate is $25 per thousand snd assessed value is the

same as.real value,

58. The classification of benefits %o be derived from the proposed

projects in accordance with the intersst involved 1s as followsy
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ESTINATED BENEFITS

Project Federal Non~Federal Public Private Totol
Bradley Point o $ L6 | 1,000 | $ 1,076
Prospect Beach o | 22,015 1 1,900 23,915
Oyster River 0 ' 1,300 A L,5ko 5s8L0

Point to Oyster : .

River ‘
Woodmont Shore 0 : 9,470 1 1,450 | 10,920
Burwell Beach o 375 1 2,000 2,375
Gulf Beach 0 ; h,350 : 0 ‘ h@350
Silvery Myrtle, | ~ 0 | 15,380 | 28,200 143,580
Talnut, Laurel

and Cedar

Beaches and

Meadows End

ALLOCATION OF COSTS

59« Generals =~ The Federal policy for the expenditure of Federal

funds for the improvement and protecition of shores owned by States, Munici-
palities, and other political subdivisions is set forth in Public Law 727,
79th Congress, 2nd Session, In accordance with this policy, the Federal
share of the cost has been detgrmined so as not to exceed one-third of

the first cost of construction, but not the maintenance of works for the
improvement and protection pf publicly=ovmed sho?es. Where the areato

be improved and protected is 100% publicly-owned, the Federal participa-
tion hes been computed as one-third of the entire first cost of the
projecte TWhere tbe area to be improved is divided between public and
private ownership, the Federsl porticipation hos been computed as onew

third of the first cost of that part of the project which improves and
protects only the publicly-owned portion of the shorcs

0. Allocation,- - The Federal and non-Federal share of the costs of
projects considered are estimated in detail in Appendix I and summarized

below;
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ALLOCATION OF COSTS

Project Federal Shars Yon-Federal Share Total
Bradley Pqint 3 o $ 22,000 $ 22,000
Prospect Beach ély,000 149,600 213,600
QOyster River 75200 87,800 95,000

Point to Qyster . :

River
Woodmont Shore 35,300 116,500 151,800
Burwell Beach 0 41,500 1,500
Gulf Beach 10,300 20,700 31,000
Silver, Myrtle, 15,200 439,800 1155 ,000
Walnut, Laurel , ‘ '

and Cedar Beaches

and Meadows End j B

6l. Federal and Non=Federal Annusl Chargese -~ -Annual cpargms are

ANNUAL CHARGES

e

-
-

P

~

based 6n the Federal and noneFederal share of the estimated 09§$s of

proposed projects. The detailed estimates are included inm Appendix le

Igte;est has been computed at the rate of 3 percent on queral funds and

5s5 percent on non=Federal funds., A useful 1life of 50"years has been

assumed in determining amortization charges.

Annuel maintenance costs are

included as a nonwFederal charge., A summary of cnnual charges is .given

belows
' ANNUAL CHARGES
Project Fedeoral %: Non=~Federal Total
Bradley Point g 0 1,620 § 1,620
Prospect Beach 2,190 13,100 15,590
Oyster River 280 6,770 74050
Point to Oyster
River
Woodmont Shore 1,370 9,290 10,660
Burwell Beach 0 2,110 2,110 .
Gulf Beach 500 1,985 2,385
Silver, Myrtle 590 27,160 27,750
Walnut, Laurel -
and Cedar Beaches

end Meadows End




JUSTIFICATION

62. Benefit and Cost Ratio. = The estimoted annual benefits and

costs and the resulting ratio of benefits to costs are summarized in the

following table:

BENEFITS AND COSTS

Estimated Annual

Rotio of Benefits

Project Benefits Costs to Costs
Bradley Point B 1,476 § 1,620 0.9
Prospect Beach 25?915 15!590 145
Oyster River Point 1 5,8L0 74050 0.8

to Oyster River
Woodmont Shore 10,920 ! 10,660 1.0
Burwell Beach 2!575 2,_)4.1_0 1.0
Gulf Beach _ b?BBO 2!385 1.8
Silver, Myrtle, 143,580 27,750 146

Walnut, Laurel
and Cedar Beaches
and Meadows End

COORDINATION WITH O THER AGENCIES

63. General Coordinations - Close coordination has been maintained
with the Connecticut State Flood Control and Water Policy Commiésion, the

official agency representing the State of Connecticut in this cooperative

study. The Connecticut Beoch Erosion fdvisory Committee eppointed by the
Governor to report to the Stote Legislature has in like manner been ad-
vised and consulted. Ths Seleoﬁmﬁn of the towns concerned have been con-
tacted and their views sought. The Connecticut Development Commission, .
State Park Dcpartmentq’state Highway Department and State Board of
Fisheries and Game havé.been contdcted as to aspects of the study pertain-
ing to their interestss In addition, widespread personal contoct has

been made with the shore residents to ascertein data concerning the problems
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6. Comments by Local Interestse = The proposed plans have been
discussed with the eqopefatiﬁg agency, the Connectlcut State Flood Control
and Water Policy Commission, Meetings were arranged by the cooperating
agency at the towns of West Haven and Milford, at which the proposed im=-
provements were explained to town officials and ipterested partiss. There
wes a general concurrence in the proposed p}ans.f

65. Responsibilities of Local Interests, - The State of Comnecticut,

acting through the Connecticut State Flood Control and Water Policy Come
mission, feels that the requirements of local cooperation can and will be
met although.the furnishing of definite comuitments 1s necessarily depend=-
ent upon future municipal subdivisions. Local interests are required to:
as Adopt the projects recommended in the reports;
bs  Assure maintenance of the improvements during their useful

life as may be required to serve their intended rurpose;

¢cs Provide, at their own exponse, all necessary lands, easemonts,

and rights~of-way;
de Hold and save the United States free from all claims for dam=
ages that may arise either before, during or after prosecution of the work;
8« Assure contihuéd public ownership of those portions of the

shore included in the improvements which are now publicly-owned and their
administration for public use only; |

fo Assure that water pollution that would endanger the health of
bathers will not be permittied;

ge Agree to approval by the Chief of Engineers, prior to commence=
ment of work, of detailed vlansg, specifications, arrangements for prosecut=

ing the work, adequacy of the proposed work, and the assurances as listed

abova.



VII4. DISCUSSION

67. Generale - Discussions of the proposed plans of protection and
improvement for areas for which adoption of a Federal project has been
gonsidered are included below., Discussions of other plans are included
in Paragraphs 38 to L8 inclusive.

68. Prospect Beache - The plan considered most suitable consists of

widening the shore by the hydraulic dredging of sand from offshore areas
and conétruction of & series of groins. The area to be improved consists
- of a long stretch of undeveloped town-owned eroded shore and a short ex-
tent of shore which, though town~owned, is developed for private residen=-
tial use., The vlacement of sand to widen and improve the shore is limité& '
to a short portion of the arca now deﬁeloped privately and protected by
sea walls and an adjacent long stretch of public shore. The shore in
front of the sea walls protecting private residences is suffering from
erosion resulting in lowering of the beach levels The.public shore is -
also suffering from erosion. It closely parallels a shore highway which
is partly protected by a sea wall and riprap reveiment. Public ownership
of an extensive length of shore land in close proximity to a densely
poepulated urban afea makes this an excellent location for development of
8 public bathing beach. Tﬁe present composition of the shore is very
coarse and entirely unsuitable for recreational purposes. @Eﬁgg;ggwpf

the beach by placement of sand will prov1de needed protectlon for the

resldentlal ares and shore hlghway, w111 improve the comp051t10n of the
shore and provide a large recreational area. Added w1den1ng of the south

end of the fill will create a source of supply of material to nourish the

entire area to and including Sea Bluff Beach 1ocgggamﬁg;%ﬂ"gfﬂPrnspect Beach.
Construction of groins is intended to reduce losses of sand fill which
- otherwise would probably be excessive. A larger roduction of losses could

probably be effected by construction of larger groins. The cost of larger

P Y
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groins would be so much greater than the cost of the groins considered that
they would nct be sconomically justifiableo Comparison of estimated bene=

fits and costs indicafes & favorable ratio of 1.5 to 1.

8y, Dyster River Point €o Oyster Rivers - The plan considered most

suitable consists of widening the shore by hydraulic dredging of sand from
of fshors areas. The area to be improved consists of an eroded shore con-
tinuously developed for residential use and a small town-owned bathing
beache The residential development is protected by sea walls. Erosion

has lowered the beach level in front of these structures and threatens

to undermine thems The public beach consists of small pockets'of sand
between ledge rock outcropss This beach is suitable for limited use. Due
to extensive offshore flats and lack of space for construction of facili-
ties needed for a beach receiving widespread use, it is not advisgble to
enlarge the present bathing beach by direct placement of sand. The place-
ment of sand to widen the shore is limited to that portion of the arsa de=-
veloped for residential use. This sand £ill will provide needsd protection
for the sea walls. Added widening at the esstern end of the f£ill will
provide a soﬁrce of supply to feed the entire ares through litvoral drift,
The limited improvemsnt of tﬁe public beach which will benefit from the
source of supply should be sufficient for pressanit needs. The propossd sand
£ill should be observed closely to determine ths extent of losses through
erosion., If losses are such as to necessitate excessive maintenance, im=
permeable groins to retard erosion c¢an be constructed at locations to be
determined by study of the losses. These groins, if proven necessary, should
if possible, be built so as not to interfere unduly with free distribution
of beach material from the east end of the proposed f£ill, thereby making it
possible to effect some economies in maintenance costs by permitting re-
plenishment of the entire bemch by periodiec placehent of sand at Oyster

River Point for movement westward by littoral currents. Consideration has
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been given to protection of sea walls by placement of riprap, in lieu of
sand fill, Such protection is not considered to be as desirable as sand
£ill, since the latter, in addition to providing protection, will also
improve the present unsatisfactory composition of the shore, thereby, fure
nishing recreational area which is an important part of the value of shore

front residential areas. Comparison of estimated bensfits and costs indi-

cates an unfavorable ratio of 0.8 to l.
70, Woodmont Shore. ~ The plon considered most suitabls consists

of widening the shore by placement of sand obtained hydraulically from
offshore areas and the construection of o series of impermeabie groinse
The area to be improved consists of an eroded shore developed for resi-
dential use or contiguous to town streets which closely parallsl the shores
Brosion has resulted in the lowering of the beach level and exposure of
the footings of protecting sea wallss One ssction of unprotected shors is
an eroding bluff very close to an existing town streets This street is in
danger of being undermined if protection is not provided. Only that por=
tlon of the improvement which borders town strests is considered to be for
the protection of publicly-owned property. The portion of the improvement
frogting areas developed for private residential use is cansidered to be
for protection of privately-owned propertye. The sand £ill will provide
needed protection to all eroded areas and in addition will provide a large
recreation area available to the general public. The northerly groin is
intended to hold the sand £ill within the area that it is desirsd to pro=
tect and reduce drifting which would result in shoaling at the mouth of
Oyster River. The other groins are intended to reduce losses of the sand
£i11 which otherwise would probably be exgessive. A larger reduction of
losses could probably be effected by construction of larger groinse Tﬁe
cost of larger groins would be so much greater than the cost of the groins

considered that they would not be economically justifiable. Comparison
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of estimated benefits and costs indicates a favoreble ratio of 1.0 to 1,

71. Gulf Besch, =« The plan considered most suitable consists of widen-
ing the towneowned public beach by the placement of sand. This beach re=
ceives intensive use by townspeople, resulting in overcrowdings. Due to the
coarseness of the shore material, only a small portion of the beach ad-
jacent to‘Long Jetty is ﬁsabie. The placement of sand will cover the eroded
cobble end gravel shore which constitutes the greeter part of the present
publicly-owned beach, thereby increasing the area available for recreational
purposes. The improvement of the composition of the existing beach area

and the additional ares provided by widening, will eliminate the present

congestion and result in more widespread use of the recreational facilities
by the general publiec. The sand £i11 will also provide additional protection
to & public beach arsa now protected by & sea wall and a series of clossly
spaced groins. Comparison of estimated benefits and costs indicates a
favorable ratiovof 1:i8'tol. .

72. Silver, Myrtle, Walnut, Laurel and Cedar Beaches, and Meadows End. =

The plan considered most suitable éonsists of widening the beaches by direct
placement of sand obtained by hydraulic dredging of material from offshore
arsas and construction of & series of impermeable groins. The shore to be
improved is largely developed for residential use. It contains & small |
town-owned bathing beach wﬁich is inadequate for present needs. The shors
is subject to erosion which has averaged from 1 to 3 feet pér yoars Shora
areas formerly occupied by cottages have been eroded away. This erosion has
moved the shore line at Myrtle Beach landward to the edge of a town road now
protected by a steel sheet pile bulkhead and riprap revetment. Residential
areas are almost continuously protected by sea walls and numarous clossly
spaced groins have been bullt in front of these structures to hold the

thin strand of sand beach which remains., In meny pluces, high water is at

the foot of these wallse. The widening of the beaches by artificial place-
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ment of sand will partly restore past losses, provide needed protection for
areas now exposed 0 wave and storm attack, improve the character of shore
property, and provide needed recreational aress. A system of groins has
been included along those portions of the shore-from which losses of sand
fill are likely to occur through littoral drifting, No groins are included
around Meadows End since losses of sand £ill in this area will be largely
through offshore movement. Groins are not considersd necessary aloﬂg Si}ver
Beach, since pest losses along this beach have not been excessive and

i e .
drifting of small smounts of sand from Meadows End should tend to replace

any losses which cccur through drifting. Maintenance of the sand f£ill will
be required by veriodic replacement of sand losses. Comparison of egti=

mated bensfits and costs indicates a favorable ratio of 1.6 to 1.
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VIII. CONCLUSIONS

73+ General. - The plans of protection and improvement are based
on the artificial restoration of beachss by hydraulic dredging of sand from
offshore areas. There are no adequate sources of littoral material within
the area. Creation of such sources is included in the plans of improvement
wherever practical through the placement of sand at strategic locations.
Feasibility of artificial restoration of shore areas by pumping sand has
been prove® by projects of that nature at Westport, Bridgeport, West Haven,
and N¥ew London. No cases of pollution exist to prohibit any of the im-
provements considered for Federal projects. Federal partiecipation in the
cost of protection and improvement should be madé contingent on the re-
guirements of local cooperation listed in Paragraph éﬁi

7Lh. Bradley Point. - The proposéd plan consists of widening the shere

by direct placement of sand and the construetion of an impermeable groin.
The estimated first cost of the improvement is $22,000 and the estimated
annual maintenance is 4680, The estimated annual cost is $1,620 and the
annual benefits $1,476, The ratio of benefits to costs is 0.9 to l. The
public interest amounts to an anmnuel non-Federal public benefit of $L06 or
27% of all evaluated benefits. The improvement involves a shorerarea~which
is all privately-owned. No poliecy has been established by Publiec Law for
Federal contribution of funds for improvement and protection of privately-
owned shorese. The proposed plan is not economically justified by evaluated
benefitse Benefits which have not been evaluated or cannot be evaluated in
monetary terms may make it advisable for local interests to adopt a projsct
for the improvement, in which case consideration should be given to the
plan which has been developed.

75+  Prospect Beachs, - The[proposed plan includes placement of sand to

widen the beach and construction of a series of impermeable groins. The

estimated first cost of the improvement is $213,600 and the estimated annual
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maintenance is $6,720. The estimated annual cost is $15,590 and the
ammual benefits $23,915. The ratio of benefits to costs is approximately
1.5 to 1. The public interest is substantial emounting to an annual none-
Federal public Mene¥it of $22,015 or 92% of all evaluated henefits. The
project involves protection and improvemeut of a shore area in which owner-
ship is 90% public and 10% privete. Annual public benefits exceed annual
costs applicable to the publicly-owned portion of the shoré. The Federal
share of the first cost has, thereforsz, been estimeted ms ons-third the
cost of protection and improvement of that portion of the area which is
publicly owned. This Federal share of the first cost is estimated as
$64,000, It is advisable for the United States to adopt a project author=
izing Federal participation in the first cost of improvement.

76. Oyster River Point to Oyster Rivere = The proposed plan includes

placement of sand %o widen the beach and construction of a series of im-
permeable groins 1f experience proves that they are necessary to reduce
excessive maintenance of the £illi The estimated first cost of the im~
provement is $95,000 and the estimeted annual maintensnce is $3,025. The
estimated annual cost is $7,050 and the annual benefits $5,8,40. fThe ratio
of bhenefits to costs is approximateiy 0.8 %0 1. The puﬁlic interest amounts
to an annual non-Federal publice béﬁefit of $1,300 or 22% of all evaluated
benefits. The improvement involves a shore area in which ownefship is LoZ
public and 60% private. Due to lack oflsufficient economic justification,
it is not advisable for the United States to adopt a project authorizing
Federal participation in the cost of the improvement, Benefits which have
not been evalumted or cannot be evaluated in monetary terms mey make it
advisable for local interests to adopt a project for the improvement.

The proposed plan is considered to bs the most desirable method of im~
provement and protection. IXf local interests desire to adopt a project
for this area, consideration should be given to the plen which has been

.davsloped.



77+ Woodmont Shore. - The proposed plan includes placement of sand

to widen the beach and construction of a series.of impermeable groins. The
estimoted first cost of the improvemsnt is 151,800 and the estimated an=
nual maintenance is $L,%20.. The estimated annual cosﬁ_is $10,660 and the
annual benefits $10,920. The ratio of benefits to cost is approximately
1.0 to 1.. The public interest is substantial amounting to én amual non-
Fedefal public benefit.of §9,470 or 86% of all evaluated benefits. The
improvement involves a shore area in which ownsrship is 56% public and

Ll private. Annual benefits exceed annual costs applicable to the
publicly-owned portion of the shore. The Federal share of the first cost
has, therefore, bsen estimated as one-third the cost of protection and
improvement of that portion of the ares which is publicly-owned. The Federal
share of the first cost is estimated as $35,300. It is advisable for the
United States to adopt & project suthorizing Federal participation in the
first cost of the improvement.

78+« DBurwell Beach. = The proposed plan includes placement of sand fill

to widen the beach and the construetion of an impermeable groin. The es~
timated first cost of the improvement is $41,500 and the estimated annual
maintenance is $6L0... The estimated annual oosf is §2,L410 and the annuel
benéfits $2,37%. The ratio{pf benefits to costs is approximetely 1 to 1.
The public interest amounts to an annuel non-Federal public benefit of $375
or 16% of all evaluated benefits. The improvement involves & shore area
waich is all privately-owned, No policy has been established by Public Law
for Federal contribution of funds for improvement and protection of privaﬁely-
owned shores. Annual costs slightly exceed evaluated amnual benefits.  Rec~
reational and other benefits which have not been evaluated or cannot be
evaluated in monetary terms would undoubtedly justify_thé project. It is
considered advisable for local interests to adopt a project for the improve~

ment.
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79+ Gulf Beachs =~ The proposed plan includes placement of sand to
widen the beach. The estimated first cost of the improvement is $31,000
end the estimated enmal maintenance is $1,100. The estimated annual cost
is $2,385, and the annual benefits §1,330. The ratic of benefits to costs
is approximately 1.8 to 1. The beach is publicly-owned. The public in-
terest is substantial, All evaluated benefits are non-Federal public
benefits, and they exceed the annual costse. The Federal share of the first
cost is, therefore, estimated as omns-third the total first cost of the im-
provement, This Federal share is $10,300. It is advisable for the United
States to adopt a project authorizing Federal participation in the first
cost of the improvement. |

80. Silver, Myrtle, Walnut, Laurel, and Cedar Beaches, and Meadows End.

The proposed plan includes placement of sand to widen the beaches and con~
struction of a series of impermeable groins. The estimated first cost of

the improvement is 44,55,000 and the estimeted ennual maintenance is $8,450,
The estimated annual cost of the improvement is $27,750 and the ammual bene-
fits, $43,580. The ratio of benefits to costs is approximately 1.6 to la

The public interest is substantial, amounting to an annual non-Federal public
benefit of $15,380 or 35% of all evaluated benefits. The improvement in-
volves a shore area in whicﬁ ownership is 10% public and 90% private.

Annual benefits exceed annual costs applicable to the publicly~owned portion
of the shores The Federal share of the first cost has, therefores, been esti-
mated as one=-third the cost of protection and improvement of that portion of
the area which is publicly-owned. This Pederal share of the first cost is
estimated as £15,200, It is advisable for the United States to adopt a
project authorizing Federal participation in the first cost of the improve-

mente
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IX. RECOMMENDATIONS

8l. General, - It is-recommended that the most suitable method of
stabilizing and improviﬁg;the shore line between New Haven Harbor and
the Housatonic River consists of general restoration of the shore and
ereation of sources of supply of littoral drift material by direct place~
ment of sand obtained by hydraulic dredging from offshore areas and that
retention of the sand so placed be effected wherever necessary by the con-
struction of impermeable groins all in accordance ﬁith the specific plans
of improvements discussed in Paragraphﬁ.BBéhB inclusive, and as shown on
Plates 18~20 inclusive. It is further recommended that future deﬁelopment
and use of the shore be planned and controlled on the basis of the fullest
Inowledge of shore processes and probable changes, and probable cqsts and
benefits to be incurred thereby.

82. Improvements Recommended for Loocal Interests. ~ It is rscommended

that local interests consider adoption of a project for improvement and
protection of the Burwell Beach, Milford,

8%5. Improvements Recormended for Federal Projects. - The following

beaches are recommendsd for adoptioﬁ of separate projects by the United
States authorizing Federal participation by the contribution of Federal
funds in an amount equal to ons-third of the first cost of construction of
protective works for that portion of the shore which ié publicly=owned,
generaelly as shown on Plates 18-20, the projects to be accomplished in

their entirety or such integral part thereof as may be approved by the Chief
of Engineers upon application therefor by local interests.

ae Prospect Beech, West Haven, Connecticuts ~ Widening to a 100~

foot width by direct placement of send 6,000 feet of ‘shore from a point
about 350 feet south of South Street northerly to Ivy Street with an added
50-foot widening at the south end of the fill and construction of eight

- 1 ¢ s
impermeable groins each 330 feet long. Eé\lﬂg‘f‘g?““L /Sffﬂi*
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be Woodmont Shore, Milford, Connecticut, - Widéning to & 1l00=foot

width by direct placement of sand, 500 feet of shore in the first pocket
beach west of Merwin Point; widening to a 100 to 150-foot width 3,500 feet
of shore from Chapel Street northerly %o a point about LOO feet north of
Anderson Avenue; consbruction of five impermeable groins 300 to 1,00 feet
long.

ce Gulf Beach, Milford, Connecticut., - Widening to a 100-foot

—_—

width 1,200 feet of Gulf Beach by dirsct placement of sand.

de Silver, Myrtle, Welnut, lLaurel, and Cedar Beaches and Meadows

End, Milford, Connecticut. - Widening to a 100~foot width by direct place~

ment of sand 15,600 feet of shore along Silwver, Myrtle, Walnut, Laurel and
Cedar Beaches and Meadows End, with an added widening of 150 feet around
Meadows End, and the construction of eleven impermeable groins 350 to 1100
feet long.

The recommendetions are subject to the conditions that local
interests will;

1., Adopt the projects named herein;

2. Assure maintemance of the improvements for their useful
life as may be required to serve their intended purpose;

5 Provide,(at their own expense, all necessary lands, ease-
ments, and rights-of-way;

Lo Hold and save the United States free from 2ll claims fér
damﬁges that may arise either before, during, or after prosecution of the
work;

5s Assure that water pallution thet would endanger the
health of bathers ﬁill not be permitted;

€. Assure éontinued public ownership of those portions of
the shore included in the improvements which are now publicly-owned and
their administration for public use onlye.

\
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The recommendations are further subject to the conditions that
the adequacy of the work proposed by local authorities, detailed plans,
specifications, assurances that the requirements of loeal coopsration will
be met and arrangements for prosecuting the work be approved by the Chief
of Bngineers prior to commencement of work.

The estimatsed emounts of Faderal participation, in accordance
with the foregoiﬁg recommendations, afe as follows:

Prospect Beachesssssorsssessnsssss$6,000
Woodmont Shorescesessssssssssseess 35,300
Gulf Beacheesssevsssevsvscersaeesse 10,300

Silver, Myrtle, Walnut, Laurel, and
Cedar Beaches and Meadows Endsses 15,200

TOTAL $121;, 800

H. J. WOODBURY
Colonel, Corps of Engineers
Division Engineer

I;3 Inclosures:

11 Appendices
32 Plates
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LPPENDIX A

DESCRIPTION AND COMPOSITION OF BEALCHES

Detailed &escriptive data for the entire shore line of Area 3
was obtained by field inspections. The shore line was then divided
consecutively from New Haven Harbor to the Housatonic River generally
in accordance with the physical charscter of shore features. Dos-
criptions of these subdivisions are prosented belows In addition to
visual inspeection, samples of beach material were cobtained at selected
loecations throughout the arsa and a mocharnical analysis of these
samples was made to dotormine medion diameter and classification.
Beach sample analysis rosulss and locations are shown on Plates 1l-15,
A complete photographic record was made of the shore. Selected photo-
graphs are shown on Plates 21 .= 32,

WEST HAVEN

Ao
| ‘l, Location: Sandy Point
2y Extent: 3200 feet +
3. Width « above H.%W.: 75-125 feet
- ﬁ.W._to LW,: 0-1200 feet
ly, Ownership: Town of West Haven.
‘5, TUse: ‘ None.
&, Public Facilities: None.
Te Composition: Medium to coawse sand,
small’ amount gravel,
‘Be
1. Location: Sendy Point to 01d Field
Creek,
2, Extent: 1200 feet+

’5; Width - Above HW,: 200 feet +

- Homro to LJV»:].OOO feet :



Co

L.

s,

16y

T

.Ownership: Town of West Haven except

southerly 180 fest +, private.

Use: None.. .

Smalrmtrieate:

Fublic Facilities: None

Composition: Medium sand, traces of silt
(Mewly placed hydraulic f£ill).

- Location: ‘013 Field Creek to foot of Savin

Avenue,.

Extent: 7800 feet +

Width -« Above HW.: 200-350 feet,

- W, to L#l,: 300-950 feet.

Ownership: West Haven (1270'3, State of
Gonnecticut (3%65'), remsinder
privetely ovmed.

Use: Bathing beach and amusement park
{(Savin Rock).

Public Facilities: aAmusements, restaurants,
refrashment stands, resort
hotels, (all privately
operatad),

Compositilon: Medium to fine sand, traces of
silt and clay (newly placed
hydraulic fill beach)..

Location:  Bradley Point (Foot Savin Avenue
T ‘to Cove River),
Extent: 2000 feet +

Width:= Above HN.: 0=30 feet

hd H.W...‘to Lal'vg: 800"1000 feet.

Cwnership: Private.

~Use: Private, residential and summer cottages.

. Public Facilities: Y¥one..

'Composition: Projecting ledge roek at the point,

medium sand and gravel beach
east sidd, coarsc sand and
gravel beach west sido.
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Location: West of Cove River (Sea Bluff
Beach ),

Extent: 900 feet,

Vidth = Above HeWe: 0O=~150 feet easterly 500 feet,

= Haive to LQWQ

0 at westerly LOO feot.

: 1300 feet +/

Quncrship: Town of Wés% Haven,
Uses: - Town beach zt east end,
Public Facilities: None.

Compocitions Towrt beach = medium sand above

Ho Tf’ 3
West®’

send and gravel below HeWae
end = highway revetment abové

HeVie, shingle and marsh below HaW,

Locations Prospect Beach and Oyster River
Point.

Extents 900 feet west of Cove River to
1200 feet + east of Oyster Riyver
(10,000t +7a

Width = fbove HeWe: O=lO fect,

» H.%, 10 LW

: 100=200 fegt.

of West Haven (See Appendix I,
3b and Lb)e

te, residential and shore

Ownership; Town

Pars.

Uses Privsa
. highwaye
Public Facilities: None,

Composition:  Shingie, cobbles, boulders,
marsh and ledge rock outcropss

Small

amount of sand above H.We.

Location: Oyster River Beache (Bast of Oyster
River)e

Extent: 1200 feet, _

Width = Above H.W.: Basteriy LOO feet +, 30~l0 foet;

w HeWe 'EO LaWe

central pocket beach 75 feet +;
west pocket beach 75=100 feets

A=3

t 300=600 feet,



1y, Ownership: Town of Test Haven
5, Use: Town beachs

Publie Faecilitics: None —

7. Composition: Eastorly LOC feet +, sand and
gravel above Hy\WW., shingle below
«7, Central pocket, medium
sand above and below H.7W.
West FPocket, medium sand above He.,
sand and gravoel, fow boulders
below HelW,

MILFORD
E.
‘1, Locotion: Test of Oyster River.
2; Extent: 1000 fret +
%, Width - Above H.V,: Easterly LOO feet, 0-20 foot;
wosterly 600 fgot, 0-100 feet.
- Ho7e to LW, 170-600 feet,
L, Ownership: Town of Milford.
5, Use: DNone
6, Public Facilities: None
7, Composition: Easterly LOO feet, medium to coarse
sand abovs H.,T., marsh ard sznd
flats below HJ. ‘festerly 600 feet,
medium and coecrsc sand above H.W.,
shingle and marsh below H.7.
I.

i
Logntion: Toodmont Shore (north of Merwin Point),

.2 Extent: 2800 feot +

3. Jdidth - Abovo Holie: 050 feet, -

- HW, to LW,: 70-170 fect.

.h; Ownerships Town of Filford and Borough of
Woodmont.

5¢ Use: Private rosidences and shore road.

6, Public Facilities: None

7. Composition: Northerly pocket beach, medium
sand mixed with gravel sbove H.W.,
coargse sand with largoer mixture of
gravel balow HJ.W, Remainder of
shore,shingle, cobbles, boulders,
marsh grass, ledge rock outcrops with
small amount sand above H,W,

A—’l
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14 Loecation: Woodmont Shore(Merwin Point to Merwin

Beach)s

-2, Extent:  L000 +

3, Width: =~ Above H¥,: First Pocket Beach, 20 fect..

Sceond Pocket Baach, 0-20 feet.
Third Pocket Boach, 10-100 fzot,
Fourth Pocket Beach,?0«40 foote ..

- 20, to L.We:10-150 feot,:

.4, Cwmorships Town of Filford ard Borough of Woodmont .

5

P

5,

Uses Bathing beach, shoroe road and residential,

Public Facilities: None

1. Composition: A sc¢ries of pocket boaches bhotween

‘2%

3.

projecting ledge rock outerops; first
{eastorly) pocket, coarse sand and
groavol avove Hel., shinglo below
EJ7e; sogond pocket, fine sand and
gravel anove H.W., shingle below
Hes; third.pocket, fins sand above
Hoele, mediwne sand below Ha¥e: fourth
pocket, finc sand above HJW., grovel
and shells cast end below H.W,.
grading to fine sand at west end.

Location: Nerwin RBooch.
Extent: 2000 feot.j

Width: _ Above HJ9,: Northorly walled scetion
- 10«20 fcot; southorly soc-
tion 50-100 fooet.

- HM, to LJ,:L00~500 foet,

Ownership: Private.

Use: Bathing beach,.

Public facilitics: None.

Composition: Fine sand above HW., modium sond
to finc gravel below H,W,.. at north
ond, fine te mcdium sand beley H.W,
at south ond.. This is a pocket
becach betwaen projceting ledge rock
outcrops,.

.
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Location: Burwell and Farview Beaches,
Extent: 2400 feet +

Width « Above HoWlv 2 0=30 foet,

w» Halle to LeWer 125=200 feet,

Ownership: Private,
Useq Summer residencese.

Publie Facilitiess: Mone,

Compositions Medium sand and gravel above HeW.
T ot north end changing to shingle
and cobble beach with some boulders
ond ledge rvck outcrops at south end,
Coarse sand and fine gravel below
HeWe ot north end changing to
shingle, cobbles, and boulders
at south ende Foreshore of Farview
Beach largely composed of oxposed

bedrock,
Locations Nbrningsidai.
Extent: 2500 feet +

Width = Above HeWe: 0=30 foete

= HoWe to L.¥We: 100-200 feet,

Ownership: Morningside Association,
Use: Shore road, residential and limited

gy

bathing by Association members.

Public Facilitiss: None.

Composition: Rough shingle and bouldsr shore
except short stretches at groins where
there is coarse sond and fine grovel.

Locations Point Beache
Extents . L4200 feet +

Width = Above H,We: 20-50 foet,

= H.Wse %o LuWe: 80-200 feat,

Ownership: Private,
Uses Sumer residences,

Public Facilities: None.

A=b
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Composition: Coarse sand and fine gravel above

HoWe, shingle, cobbles and boulders
below H,W,

Locations: Pond Point Beach (Pond Point to 300

et

Extent: 2200 feet‘:

Width -~ Above H,Wa: ZEosterly 800-1000 feet,
00~75 feet decreasing to
0 at west limit.

- H.‘f".r. to Lo.!.;‘fn: 100"500 feet.
Ovmership:  Private.
Usas Cottage type rosidences.

Public Faecilitics: None.

Composition: Fine gravel and small amount of
finz sand atove H,W., quantity
of sond inereasing towards west
limits Below H.7., shingle at
aast end, finc gravel at west end,

Locatien: Pond Point and Bay View Beaches.

Extent: 200-400 feot oast and west of Calf
Pen Meadowrr Creek.

Width = aAbove HlJ¥.: 7F=100 fect,

- H.-l.’-'.r. to L.'\".'.: 700 fee‘t.

Cwvnership: Private,.

Usu:  Swmer cottages and permanont homeses

Public Foeilities: Nonece

Composition: Fine sand above He. W, Coarse and
medium sand and gravel below HoW,

Loestion: Bay View Boach,
Extont: LOO to 2100 feet west of Calf

Pon Moocdow Creck.

L= 17

feot + east of Calf Pon Meadow Craek)e
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Width - Above H. We: Basterly 600 feet,
200 feet +, thence
10-30 fact.

- Holle to LW,: 150 foot.

vmerships: Bay Viow Improvemont Association
and private.

Use: ~ Bathing beach {ecst 600 feot),
cottages and larger residoneos,

Public Facilitics: Nona,

Composition: Fino sand asbove HJW. Below HJNW.,

- conrse cnd medium scnd and gravel
at enst end changing to shingle
at westorly eond.

Locations Walehs Point.,
Extont: Bay Vicw Beacch to Gulf Beach,

3700 fcot +.

Width - Above HeW.: High water at foot of bluff,

o uoiﬂo to L. W. 60-120‘.{‘6@%&5\'

Ownership: Privatc.
Usc: Residontial developmont on bluff.

——y

Public Foecilitics: None,

Composition:  Boulders, cobbles, very rough
irrcgular croded shors, no s"nd.

Locotion: : Gulf Beach,
Extent: 1200 foot +, south of and adjacent

to Long Jotty Filford Harbor,

¥%idth~ Above HJ¥,: 30-40 foot south end, 150=-
200 feet adjacont to jettya

- M. o L.w.. 100-150 foota

Ounzrships Town of Milford.
Usc: Public beachs

Publie Faoilitics: Refrecshmont stand.

Composition: Cobblo and finec gravel at south cnd
varying to coarse sand cnd fine
grevel ot north end. Some finc s“nd
above HJWe ot north end, - -
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Location: Burns Point.
Extent: 600 feot +

Width = Above HJW.:0-2C feet, .

- HMe to LWe: 600 foct.
Ownership: Privatc,
Usea: Residential,

Publie Facilities: NYone,

Composition: Cobbles east end, medium sand west
' end above H.7. NMarsh grass and
medium sand below H,W. cast end,

marsh and shingle below HWW, west

end.,
Location: Fort Trumbull Beach (eastern part).
Extent: 2000 feet +

Width = Above H.W.: 0.0 feet, -

- H,W, to LJT.: 600 fect.,

Ownershio: Private.

Uscs Residential.

Public Pacilities: Nona.,

Composition:' Medivm to fine sond above H.W,
:diuwn sond, fine gravel, marsh,
811t end sand flats below H,W,

Locations Fort Trumbull Beach (western part)
Bxteont: 1500 feet +

Width - Above H,¥,: &0~75 feot at east end
widening to over 200 feet
at west end,

- H.‘W’. to Lo‘f‘-“.: 600 feetp

Ormorships - Private.,
Use: = Residentiale.

Public Facilitiess ‘None,

A =9
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Composition: Fine to medium sand above H.WW,

Cocrse sond, morsh, sond and silt
flats below He W,

Location: Silver Bench(Wost of Silver Creek).
Extont: 18C0 f'zet +

Width = Above H. We: 50-75 feet,

- HW, to L,#We: 600 feot,

Ownsrship: Privetc, except a LO~foot lot,
Town-cwnced.
Usoy Summer residences,

Pr—

Public Facilities: Kono

coemposition: Modium ond fine sand above HulW,

Coarsc sand .below H, W,

Location: Silver Beach (wostern part).

Extent: LOO faot +

Width - Above He W.: 75 foet cast end, 150 feoct

Usea:

west ond.

« H0, to Le We: BOO feot.

- Ownership: Town of Wilford and private,

Publie beach.

Publiec Freilities: Bathhouse, rcfroshmonts,

ganitarics, floct, life
guards .,

Composition: Fino and medium soand above HelWWa
P

Coarse sand below HoW.

Location: Myrtlo Bench(Charles Island Tombolo

to Nettloton Avonuo )e

Extent: 2600 fost +

Width = dbove He We: 0-50_feet except at -

tambolo, cast cond,
200 feot +

- HoW. to LW.: 250-750 feot,

Ownerships Private, -execpt LO foot lot

.town~owned.,

A= 10
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Uso: Cottoges

Public Facilitics: None.

Composition: Medium to fine sond above E.We.

Coarsc sond, fine gravel, shingle,
marsh grass below H. W,

Location: ¥yrtlo Beach (Nettleton Avenue to
Naugatuck Avenuo).
Extont: 2700 fict +
Width -~ Abovo H,W.: 20-50 fect in front
cottagus.,

- H, W. to Ldle: 350 foot.

Cwnership: Privato
Usg: Private = cottagess

Public Facilitics: Bathing pavilion ceast ond

and numereous concussion stands.
{Privately oporatid amusemcnt
aren ) [

Composition: Medium and finc sand ocbove H.W.
Joarsc scnd and gravel below HW,.

~Looation: Walnut Beach(Naugotuek Avenuo to

Wildwood Avenue ).

. Extont: 2800 feot +

Width - Above HJW,.: Proctically nome excopt
where buildings and bulk-
hoads arc set bock.

- Hu‘-ﬁ.'ro to ﬁ.: 200"350 feeto

Ownership: Private = excopt street ends and
ona J0=foot lot, town-ocwncd,

Usa: Summer cottages and small
roesidences.

Public Facilitics:s Nono.

Composition: Fedium to coarse sand above H.W,
‘ Coarso sand and fine gravoel bolow
H, W,
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BB,
.1s Location: Wolaut Beach{Wildwood . Avenue o
8th Avenue A

2, Extont: 110G foet +.

3, Width- Above H.W,.: 0~20 feeb, ',

- H,#¥. to L"-_"‘,_T,: 250 fGQt-

L. Ownorship: Private,

« Use: Lorge summoer rosidencesa

6, Public Facilitics: Woncs-

7., Composition: Finc and medium sand above HoW.
Coarse sand and gravel below Hed,

CC.

1, Locntion: Laurol Besch (8%th Avenuc to Laurel

- Beach Road).
2, Extont: 2200 foot +
3, Width = above H.,<7.: 0-60 feet, wider west half,
- HJWa to LaWa: 200=700 fest,

{LL_ Owncrship: Privato.

5 Uso: Large summer homcs.,

‘6, Public Facilitics: Nono.

7 Cdmposi?igﬂ: Fine and medium sand above HoW,

Goorse sand ond gravel below H.W.

oD.

.1, Location: fedar Beach (ecstern part).

2, Extont: 1700 fect +

'3, Width - Above H.Wai~ Culi0 feet, .

- H,ile t0 Lalias 700—900 feet,

L, Ownorship: Privato.

be ~UsSG: Summcr cottngos. .

—r———

‘6, Public Facilitics: Nono.

7. Composition: Nedium sand above HJWe-
Gooarsc sand and largze amount
gravel below He W,
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EE.

FF.

1

Be

Ao

.25

Se

6.

o

Location: Codar Beach (western part).
Extent: 1300 feot +

Width = Above HeN.: Eost LOO foot +, 20-30 fect

wide to foot of sand dune,
remcinder, width of spit.

=~ HJM. to LJ.: 700 feet +

Cvmership: East 800 feeot, State of Connecticut;
remeinder, privete.

Usas East 800 feot, State Military
roservation; romainder, summe
cottagos. '

Publie Focilitices: None.

Composition: iedium and fine sond above HWWe,
Shingle and coarse sand below HeWe

Location: Xilford Point Sand Spit.
Extent: 3000 foot +

¥Width - Above H,W,: 1idth of spit.

~ HoJWe to Ls\W,: 100-1000 feot.

Ownership: Private, oxceopt 50 fect ot break-
wator, U. 8. Government.

Usa: Undevelopad,

it

Public Facilities: Nonc,

Composition: Yediwr to finc sand above HW.-

Medium to conrse sand and gravel
below He e

A =13



APPENDIX B
GEOLOGY
l. General. - The coastal formetion in Connecticut is the result of
a complicated series of pgeological changss. That portion of the geologicai
history which is significant in explaining the physiography of the area
'is discussed briefly in chronological seguence.

2, Pre-Cambrian and Paleozoic Period. = During this pariod, through

endless ages, series after series of sediments were depdsited, injected by
liguid magmas and under the influence of heat and mountein naking pressuraes, -
were folded, broken and profoundly altered so that their oripginal character
can no longer be recognized. The only semblance of unity in the rocks under-
lying the New England Province seems to be the general presence of a north,
northeast frsnd in the direc¢tion of the rock structure,

3. Triassic Period. ~ At the end of the Faleozoic Period, this com-

plex structure was worn down at least in part to a peneplane and deposits of
Triagsic clastic sediments we}e laid down. Simultaneously with this deposi-
tion of great thicknesses of Upper Triassic shales and limestones, the intru—i
sion and extrusion of massive layers of trap occurred. Faulting took place
throughout this period and wa; pretty well distributed over the area. By
" means of great north-south boundary faults, which to this day separate the
sediments from the cryétallines on the easﬁ, the nst result in Connectiocut
was to lower all strata-differentially and give them o regional dip of 5 to
20 degrees east. |

L. ¥Pall Zone Cycle. - After this period of disturbance an era of great

quiet prevailed during which for countless centuries erosion worked on the
highlands, reducing them to & low and rolling country just a few feet above
sea level, Regardless of geologic structure and differences in rock hard-

ness, a peneplene was formed ascross the great faults which separate the
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sediments from the harder crystallines. Great thicknesses of Triassic rock
wore removed. That which is still preserved in the Connecticut Valley lowland
owes its existence to the fault&ng which dropped it below the base level of
ercsion. The extensive:surface formed at this time is called the Fall Zone
pensplane.

5. Burial of the Fall Zone Peneplane. - The long psriod of quiet drew

to a close and the pgreat peneplane was slowly covered by a thick series of
deposits derived from the waste of the land. In Connecticut these deposits
wera agpparently of Upper Cretaceous age, prébably largely marine in origin.
Earth movements resulted in uplift in the north and northwest, while sea-
ward the surface was depressed to near or below sea level. In Connecticut
the depression carried the peneplane below éea level. Thus toward the north
a new cycle of erosion Qas started by the streams rejuvenated by wplift and
the Fall Zone surface began to be destroyed, while the wastes froﬁ this
destruction with the aid of marine sediments buried the lower surface in the
south. When the submergence in the Connecticut area had reached its greatest
extent, the streams once emptying into the ocean considerably %o the south- .
found that their mouths had mqved to the north with the advancing shore line.
This shore line was probably even more irregulér than that of today.

6. The New England Upland Cycle. - At or near the end of the tilting

which started the destruction of the Fall Zone peneplane, a new movement of |
the earth's surface occurred, resulting in uplift. Coincident with the move~
ment raising the land above sea level, the shore line retreated toward the |
southeast and the stresams extended their‘10Wer courses across the young coastal
plain thus exposed. At Tthis early date the Connecticut River left its course
across the soft Triassic rocks in the vicinity of Middletown snd wmade & sharp
bend to the southeast over the newly uncovered sediments of the c¢oastal plain,

sssuming the course which, with few exceptions, it follows to this day. The



uplift initiated a new cycle of erosion which wore down the land mass and a
peneplane, the most extensive of any in New England, was formed. Today the
remnants of this surface are known as the New England Upland peneplane.

7+ The Connecticut Valley Lowland Cycle. - Another uplift accompanied by

.tilting terminated the Upland cycle of erosion. This tilting appears +to
have been to the southeast about 15 feet per mile., The uplift started
another cycle of erosion, during which the Cocazstal Plain deposits were re-
moved most rapidly, while the Triassic shales and limestones, being more
resistant, remained somewhat longer. The Upland, underlain by the more
resisfant crystalline rocks, were still far from total destruction when the
Coastal Plain and Triassic areas were reduced &lmost to sea level, It was
during this period that the Connecticut Valley lowland was formed by the
erosion of the Triassic rocks. This iowland, which now follows the
Commecticut River to about diddletown and enterleong Island Sound at New
Haven, is esgsentially the same as when originally formed.

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

another uplift, by which the land was raised in reference to the sea, This
uplift raised the surface of the Connecticut Lowland peneplans, which cone
‘tinued as a Coastal Plain along the entire southern edge of the State in a
belt about as, wide as the pg;sent Long Island Sound. The forces of erosion
renewed their work and cut a valley in the inner lowland, callsd the Sound
Valley, which was eventually to become the present Long Island Sound.

9. Formation of Long Island Sound., - The cutting of the inner lowland

was interrupted by a climatic change which resulted in the fomation of a
great ice sheet covering the northeastern United States and Canada. This
glacier, moving under the impulse of pravity, carried a tremendous amount
of debris gathered from the country over which it passed. In passing over

Conmnecticut, the glacier scraped away practically every bit of the thick
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mantle of soil and decomposed rock in its pafh. A1l the material was not.
carried to its terminal moraine, which followed a line from the northern
fluke of Long Island, through Fishers Island to Watch Hill and the southern
coast of Rhode Island. Much‘of the material was strewn over the surface

of Connscticut as the glacier advanded and retreated, and forms the presgnt
unevenly distribubted soil of Connecticut which variés in depth from O <o

20 or more feet. In addition to eroding and depositing of materials, a
sinking of this region occurred which might have been due to the enormous
weight of the ice sheet. The exact amount of submergence occurring is

not kmown buf when‘tﬁe iée disappeared, the inner lowland or Sound Valley
was below sea level. These waters are what now constitute Long Island
Sound, while Long Island is that'part of the cuesta and glacial drift
which remained above sea level,

10. Postglacial Changes of Level. - Since the withdrawal of the

glacier from Connecticut, one small diastrophic movement has occcurred,

This resulted in the submergence of land masses for a depth generally de=-
termined and accepted to be 20 feeﬁ.' After this movement, authorities
generally apgree that ﬁovementg of the land and ses ceased and the re-

lation of the elevation of the waters in Long Island Sound andACOnnecficut
have remained constant. Miﬂér-local changes in water elevation may have oc-
curred in restricted areas due to localized conditions. This last lowering
of the land masses resulbted in the present day shors line of Conmnecticut
being a shore line of submergence, having 411 the irregularities of such

a shore line due to the drowning of coastal valleys.

1ll. Present Day Trends. ~ Connecticut at ?resent is in the period of

sub-serial erosion which follows a diastrophic chenge. During this period
~erosional forces will work to the reduction of land masses to another pene-

lane with the streams transporting materials from the uplands to the lowlands.,
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Along the coast, waves attacking the shore line will tend to cut back all

headlands, building and rebuilding bars and spits of materials from eroded

headlands until & regular, even shore line is produced. This regular shore
' ~

line will be landward of the present day shore line since the beachss, bars

and spits will recede landward as the headlands are lost.



AFPPENDIX C

TIDES

1, General Characteristics, = The tides along the shore of the State

of Connecticgt are of two types.r The eastern sector from Watch Hill Point,
Rhode Island, to Cornfield Point, Connecticut, is subject to the normal
ocean or progressive wave type of tide which causes high woter to oececur
at increasingly later timesras it progresses from east to west. The western
gector from Cornfield Point, Connecticut, to the entrance to East River,
New York is subject to the stationary wave type of tide which causes high
and low waters to occur elmost simultaneously at all points within this
sector, while the range of tide increases in e falrly uniform monner from
east to weste.

2+ Tidal Ranges = Tidal range data for points along the shore of
Connecticut are given in tide tables published by the United States Depart-

ment of Commerce, Coast and Geodetic Survey., These are tobulated below:

Mean  Spring Refercence Time
Location Ronge Range Station Interval

Stonington, F. Is. 8¢. 2e7 3a2 New London -Q 35
Noank, Mystic R. Entrance 2.6 2ol L i -0 30
New London, State Pier 2.6 3.1 " " 0 00
Millstone Point 2.7 3,2 " t F0 05
Saybrook Jetty 3.5 Le2 " " £1 00
Duck Island 15 Se3 Bridgoport -0 35
Madison L9 5.8 ft -0 20
Falkner Island 5.l 6. b " -0 25
Money Island, The Thimbles 5.6 6.6 " =0 20
Branford Harbor - 5.9 740 " -0 15
New Haven Harbor, Entrance 6.2 Te3 " =0 15
Milford Harbor 6.6 7.8 " ~0 10
Stratford, Housentonic River 5.5 6.5 t A0 Lo
Bridgepor‘t 608 8.0 1 0 00
Black Rock Harbor, Entrance 6.9 8.1 " -0 05
Saugatuck River, Entrance 7,0 843 " =0 05
South Norwalk ' 71 8.4 " 40 10
Greens Ledge Te 2 8.5 " -0 05
Stamford Tel 8.5 f 0 00
Coscob Harbor 7e2 8.5 f 40 05
Greenwich 7.4 8.7 " 0 00



%« Tidal Observations - New Londons - 4 primary tide stotion

is maintained by the United S%atcs Coast and Geodetic Survey at New
London, Conncceticuts A summary of the highest tide cbserwed at this
station during each month for the period from June 1938 to April

1948 is tabulated below, When the highcst monthly tide occurred on
more than one doy in any month, it has been included in the tabulation
for eceach day of its occurrence,

Height and Frequeney of Highost ¥onthly Tides
New London, Comnccticuts. June 1938 - april 1948

Heizht of Tide (feet)

Vonth 3.6 73,5 u 0-13. u Ty 9 :-O—RJI“: 5%, 9 16,05 E'Over G.5:Total

Joanuary ; s 3 : 6 :' : : : ;
February: : 9 : 2 ; : f ) :
March : 1 : 6 : 1 1 : 1 i :
Lpril : 2 : 6 : L : f
N
June : 6 : 8 ) : : : , :
July : 11 : 5 : : :
August : 11 : L : : ; : :
Septembe; 3 : 9 » : : : : 2 :
Cctober : 1 : 5 : 3 : 1 . 1 ‘ : :
Novcmbor: 1 : 3 : 3 ; 1 ; 1 : e : f
December: : 5 : I : 3 : 2 : f :

-
-

TOLAL  + 38 : 67 0+ 26 i 6 o+ B i1 3 . 2 i 17

"
1Y

The two tides listed in tho tabulation as being in oxcess of 6.5 foot oc-
curred during the hurriesncs of 21 -September 1938 and 14~15 September
1oL, Ip Septomber 1938, the rocorded height of tide at Now London wam

11.1 foct and in September 194l the height wos 7.6 feet.



L, Extreme Hurricane Tidss - September 1938, - Elevations of high

water marks referred to the plene of mean low water occurring during the
hurricanc of 21 September 1938 ot selected loocations along the shore of

Connecticut are +tablulated below:

Location Actual High Woater Predicted High Water

Stonington 11.0 3.2
Mystic 10.8

Noank 10.3 3.1
New London 11,1 3.0
Saybrook 13.4 L1
Branford 11.8 6.9
New Haven 15.0 T e2
Bridgeport 13.8 7.8
Southport 13.4

South Norwalk ' 11.6 841
Rowayton 1.3

Stamford 15,6 . 8,2
Greenwich 15,0 8.4

5. Extreme HurricansgTides - September 19lli. -~ Elevations of high

weter marks referred to the plane of mean low water occuring during the

hurricane of 1L~15% September 19Ll; were reporited as follows:

Location Actual High Water
Stonington TaT7
New London 76
Saybrook _ 8.0

6s Storm Tdes - November 1950, - Reported clevations of high water

merks referred to the pléne of mean low water occurad during the socutheast

storm of 25 November 1650 as follows:

Location Actucl High Water Predicted High Water
Stonington Harbor T 7.6 3.0
. New London Harbor 8.1 2.0
Saybroock Point 8.75 3.8
Clinton Herbor 9.0
Branford River | 10.9 6.0
New Haven Harbor 10,6 N
Milford Harbor 11,3 6e7
Bridgeport Harbor 12,0 6e9
Elack Roclt Harbor 12.2 7.0
Saugatuek River 12.0 Tsl
South Norwalk Herbor 12,1 Te2
Tve Mile River 12,1 _
Stamford Harbor 12.9 T3
Greenwich Harbor 13.5 Tab



STORNS

1, Tropical Storms, = Hurricanes can bc dofinod as tropical cycloncs

with a central barometric pressurc of 29,0 inches or loss and winds near
the center of more than 60 milcs per hour in some points in the path. In
the northorn hemisphore they arc known to consist of winds revolving'in a

"oye®. This calm centor

counter~clockwise dircetion about a calm center or
has an avorage diameter of approximntely 14 miles. Thoe diamctor of hurri-
cnnes varics considorably, somo being 50 to 75 miles; tho majority groater,
in many instnnecs cxeoeding 500 miles. Winds at the oubor limits are
usually light, increasiitg to moderate and gusty toward the center, ang’
they blow with great fury adjacent to the "eye", Hurricanes move bodily
along a path in a motion of translation at an average speed of approxi-
mately 12 miles per hour. The greatest damage caused by these tropical
cyclones te shore areas is due to the inundetion which usually accompanies
them. This is especially true where there is 2 bay to the right of the
point where the hurricane center moves inland., The rise of water in
Narragansett Bay, Rhode Island, during the hurricane of September 1938,
which moved inland west of this bay is an example of the devastating
effect which such a condition con engender. The strong currents created
by hurricanes is an important factor in the destruction caused by such
storms,

2. Severe Hurriccnes in New England. = Only a few hurricanes which

have passed through the New England area are known to hove caused con-
siderable destruction. Ivan Roy Tannehill, in his book "Hurricanss®,
mentions ten such tropical cycloﬁes as occurring between 1635 and 19Ll.
The poths of several of these are shown on Plote 2. The 19LL hurricane
has been described as the most violent in history but it did not cause as
much destruction in New England as the one which struck in 1938. 4L com~

parison of these storms indicates certain attendant characteristics which
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aan be expected to result in grest damasze, The 1938 hurrienne struck
about normal o the shore line at a time whon tides were hizh. The

194l hurrinane struek obliquely to the shore at low tide, The latter
hurricane did not produsc the inundation and nrmsequent destruction
whish oeccurrcd during the former. Very little information is available
aoncerning the damige saused by mnst of the hurricancs which have passed
through or ncar Wew Enzlond. This lack of detailed information mskes it
diffisult, if not impnossiblc, to draw sonslusions concerning probable

shore damage whish e2n be expcoted from sunh storms.

3. Hurric-ne of 21 Scptember 1938, - On 21 Septembor 1938, the New
England area wns étrunk by a devastating hurriscanc which originated around
the Cape Verde Islands, It traveled in o curved poth in a northwesterly
and then northerly direstion, arriving in the New Englond area during mid-
afternoon. of the 21st of Scptember, The hurrinane entered the State of
Connectinut with its nenter just west of NWew Haven ot 5;50 Peldle, EaSeTe,
and eontinued its pr-gress northward at the rate of 50 to 60 miles per
hour. The cye of the st-rm was ~learly observed #t Few Hoven. Winds
that were casterly sinec nson died down between 3:00 and h:00 P.M,, and
were then followed by innareasing southwesterly winds. The region of
strongest wind 1ay.in the dangerous semi-oirnlc at n distanne of about
75 miles tn the right of the storm center, Borometrie pressures reported
indinnte the severity of the storm along the Conneetinut sheore. Minimum
pressures were reported as follows: at Bridgeport 28,30 inches, at New
Haven 28,11 inshes at 3:50 P.M., at Hartford 28,04 inches at L:17 PJM.
Baromctrin pressures dropped graduslly until 12:00 noon, and thon drapped
rapidly until about 4;00 P.M;, when the lowest pressures wore reached.
Pressures then rasc rapidly until 8:00 P.M., when the 12;00 noon pressure
wos attained; thoenac rose gradually. Wind velosities were nbserved as
follows: moximum for o five minute perind, 38 milcs per hour at New Haven,

L6 miles per hour at Hartford, 70 to 90 miles per hour over an aresz
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80 miles wide from Saybrook, Connecticut, to Marthas Vineyard, Meassa-
chusetts, maximum gust velocities, L/ miles per hour at New Haven, 59

miles per hour at Hartford, Probably in excess of 100 miles per hour iﬁ

the area from Saybrook to Merthas Vineyard. The amount of precipitation
directly attributable to the hurricene is difficu}t to determine due to the
fact that it raingd for 2 days prior to the storms The totol precipitation
ranged from 2 to 5 inches along the Conneeticut shore, the major portion of
which was probabiy directly due to the storm. The hurricane increased tidal
heights above their predicted ranges. Its approach was manifested in the
higher water levels of the preceding 1low and high water. During these
preceding tides, +tidal heights were increased ﬁore to the cast of.the
hurricene center than to‘the west beeause of the counter=clockwise wind
rotation. Reported high tide during the hurricanc occurred 2 to 2-3/L hours
before the timg of predicted tide. The effect of'tﬁe hurricane was an
addition of about 9 to 10 feet to the predicted high tide et the entronce
to Long Island_Sound, this addition decreasing to 7 feet at Bridgeport and
increasing to 9 feet nt the west end of the Sounds Wave actlon accompany-
ing the storm produced a devastating effect upon the shore line, pounding
it mercilessly and resulting in widespresd damage. Wave heights ranged
from 10 feet at New London to 15 feet at Now Haven and Bridgeport._

L, Hurricene of 1L~15 September 19LL. - On 1l September 19Lk,. the

Hew England area was struck by & tropical hurricane which originated in the

West Indies. This hurricane traveled in a northwesterly then northerly di-
rection to Cape Hatteras, thence swerved north, northegst 2cross Tong Islan?,
reaching the mainlend in the vicinity of Westerly, Rhode Island. From
there it procecded northeastward across Providence, Rhode Island, and thence
followed closel# along the New England coast and passed over Newfoundland
and out to sea. The hurricans reached Westerly, Rhode Island, about

11:00 P.Ms, EJW.Te The greatest wind intensities occurred to the east

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

ta



with the shift in the wind direcfion after its passage, was clearly noted
at Westerly and Prévidence, Rhode Isl#nd. The following minimum barometric
pressures were reported in the Counecticut aréa or 1. September; at Now
Haven, Coﬁnecticut, 28,86 inches at 9:50 PoMo; at Hartford, Connectiocut,
28,9l inches at 10:50 P,M.; at Fishers Island, New York, 28,41 inches at
10:45 PuMss 8t Groton, Connecticu%, 28,10 inches ot 11:00 P.Me; at o
Westerly, Rhode Island, 28,30 inches at 11:00 P.Ms; at Block Island,-Rhode
Island, 28.34 inches &t 11:09 P.M. Wind'velocities reported for the
Connecticut area are as follows: New Ha%en, maximum five minute wind, N 33
m, pahe; and extrome wind NE 38 mep.hs; Haftford, maximgm five minute wind,
N 50 mep.h., ond extreme wind, N. 62 mepshe; New London, extreme wind 70 m.p.h.-
Westerly, Rhode Island, extreme wind, 75 mepehe; Block Island, maximum five
minute wind, SE 82 m.pehs and extreme wind, SE 83 mep.he Extreme winds

were mostly estimated, Heavy rainfall was reported practically throughout
the coastal portion of the Providence District, which extended from New
York State to Cape Code In Providence, & %total of L.L9 inches fell from
5:55 P.M, to midnight on 1l September. The following eleva?ions of high_
wgter in feet sbove mean high watgr were reported§ Saybrook, QOpnecticut,
h¢5g-New lLondon, anngcticuf, 5,03 gtonington, Cognecticut, 503 Watch

Hill, Rhode Island, 6,93 Providence, Rhode Island, 8,0. The hurricane
effect ocourred on the ebb tide from about 3 to 5 hours after prédioted
gravitetional high water in the area from Wateh Hill, Rhode Island, to

Woods lee, Messachusetts,

LiAe Storm of 25 November 1950, = On 25 November 1950, the New England

area was struck by an east to southeast storm which moved north northwest
ward from Virginie, reaching Connecticut during the early hours of the
morning and continuing through Massachusetts until the early hours of the

26th, TWinds continued in northern Maine until the 27the Hurricane



velocities in the gusts were attained at many points both coastal and
inland, Interior'COnnecficut, nearer ‘to the storm cenier, recorded pusts
up to 100 miles per hour. Sustained five minute winds of 3l miles per
hour and greater were recorded at New Haven, Connecticut during each hour
of the 25th of Nbvember_from h4OQ AMy To 5:00 Pole The prevailing wind
direction was southeast, Maximum vglocities recorded at New Haven were

as follows: fastest mile, 57 m.p.h._gt'1:56 P.Me; maximum ggsts,_éé e Dehe
at 1:35 P.Me; 01220 PoM, ond 7th9 PoMe, and 77 mepehs (S=second gust) at
Li2li5 PaMs The above meximums were probebly ekceeded between 8:00 Pl and
9:00 PeMe, a period for which n¢ welocities were recorded. The wind died
down suddeniy after the above pericd. Heavy ;ainfall generally exceeding
two inches occurred during the night of the 25th=26th in southern New
England and as much as four inches in parts of Maine, New Hampshire and
Massachusetts on the following daye The storm increased tidal heights in
Long Island Sound above their predicted heightse Flood tides which ocecurred
about midday of the 25th exceeded predicted tides by about 5 feet from
Bridgeport eastward along the‘COnnecticut shore.and up to 6 fest wost of
Bridgeport to Greenwiche At 9:18 P.Me on the 25th at New London, the flood
tide reached:6] feet above its predicted heights The stomm ;ubsided before
the time of high tide along the western part of Connecticut, and the_night
tides did not reach the méximum heights which coccurred during midday. Shore
damage along the Connecticut shore was Widespread. The greatest amount of
“shore damage occurred west of New Heven. Weve ection was exceptionally
violent causing considerable destruction %o coastal highways, sea walls,
cottages and small craft. Thg Town of Milford was hit harder t@an any
othor location in Comnecticut, mth damages estimated at $2,000,000. The

greatest -damage ocourred at Cedar, ¥alnut end Myrtle Beaches., In the

eﬂtire town, L6 houses were reported as completely destroyed, 100 as
. - ] - .
heavily damaged and several hundred received minor damegese All low-lying

beach arcas were flooded snd thousands of tons oﬁ'sand wera washed landward
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covering shore ?oads. Many sea walls wers destroyed or damageds Bluffs
at Welechs Point, Pond Point end Morningside were badly eroded.Théﬁshphe noad‘.
at Woodmont, north of Merwin Point was washed oute A4 long steel pler west
of.Merwin Point was demolished, West Haven suffered domages estimnted at
$50,000, The severest demage occurred at Prospect Beach and consisted of
destruction of a portion of the sea wall opposite Leke Strestand damage

to the_shore highwoye

Be Storm Data. = Summaries of records of winds equal to or greater

than L0 miles per hour at New York City, New York, and of winds equal to
or greater than 32 miles per hour at Wew Hoven, Connecticut, and Block

Island, Rhode Island, compiled from United States Weather Bureau data

covering the



poriods indicated, are tabulated below.

Winds Equel To or Greater Thon LO Milos Per Hour
Now York City, NeY., 1911 = 1907

Direction Number Poroent of Total Probablc Number in 100 Yoaors
N 73 5 197
NE 29 2 80
E - 15 i Lo
SE Ll % 118
S 117 8 316
sw 88 6 236
W 161 11 L3k
i 93l 6L 2527
TOTAL 1461 100 3958

Winds Equal To or Greater Thoan %2 Kilcs Per Hour
Now Hoven, Comnecticut, 1905 - 1947

Dircction Munber Poreont of Total  Proboble Number in 100 Years
N 28 15 88
e Ll 15, 90
E 12 5 28
SE 2l 9 56
5 Lo 15 ‘ 93
ST 25 10 58
W 3l 1% 79
a L6 18 197
TOTAL 260 100 599

Winds Equal To or Greater Than 32 Kilcs Per Hour
Block Islend, Rhode Island, 1936 - 19L5

Direction " Number Percent of Totel Probable Number in 100 Years
N s 10 780
NE 102 13 1020
B 63 8 630
SE Le 6 L50
8 24 3 20
su 35 ks | 350
W 117 1 . 1170
W 341 L2 3,10
TOTAL 805 100 8050

b Analysis of Storm Deta. - From the observed data, the probable

frequency of oceurrence of storm winds from warious direetions has boen
computed on the basis of o 100-year period and the rcsults arc shown in
the last column of the above tabulationse It should be noted that the

storm winds . cccurring at New York and Block Island are similar in that



thoy show o high preponderance in a northwest directions The frogquency
of ocecurrence at these stations is not coﬁparable since 4O miles per hour '
winds are listzd for New York and 32 miles per hour winds arc listed for
Block Islande At Now York City during 1947 there wore 110 winds of 32
miles per hour or greater, as against only 42 winds equal to or groater
than LO miles per hour. Applying the ratio (110/L2 = 2,6) determined
botween 32 and LO m.pehe winds in 1947 to theltotal number of winds
listed in the table above for New York City (2.5 x 3948), it appears
that approximately 10,300 winds of intonsity cqual to or greater than
32 miles per hour can bo‘oxpoct&d during a 1l00=-ycar period as against

_ ;ggﬁd at Block Island, |

’/?!"l Due to the.location of Now Hoven about midway between New York
City and Block Island, it would be natural to expeet tho wind frequeney
and direction at New Hovon to¢ be somewhorc betweon those for MNow York City
and Block Islands This is definitely not sos Storm winds occur herc
without any marked diffcroncos in frequency from the west clockwise around
to northeast and from the soubhs It is the stated opinion of wocther burcaou
officials thet winds ot New Haven arc pocculiar to that arca aléno and do
not indicate winds which can bo oxpceted along Long Island Sound. This is
beeause Now Hoven is located in a lowland which runs geonerally north and
south through Connecticut, the winds in fhis Lowland being dirceted in
o north-south dircction creating o condition which is not typicnl of wind
expectancy along Long Island Sound. Records for Bloek Isiand and New Yord
City give a moro accurate picture of the direction of wind cxpeetancy iﬁ
Long Island Sound, It should be born in mind that tho Connseticut shore
is woll sheltercd by Long Island, Fishers Island and other islands
extending to the easts Therefore, neither the frequency nor intensity
of winds ocecurring at Block-Island and New York City can be expocted to

occur along the Connecticut shore.



7+ Storm Damace, - The area between New Haven Harbor and the

Housatonic River is reportedly subject to storm damage from the northe-

east, southwest, and southeast directions, There are open fetches of

water opposite the shore in these directions as follows:

Shore Area Direction Length of Fetch (Miles)
New Haven Harbor to FE Te5 +
Pond Point ’ :
New Haven Harbor to SE 19 =24
Housatonie River
Pond Point Area sW 2345
Sandy Point Area SW 50 +

Offshore breskwaters afford protection to the west side of New Haven
Harbor from south and éoutheast stormss From the wind data tabulated
above, the number of winds equal to or in excess of 32 miles per hour
from the northeast, southwest and southeast directions that can be ex-
pected to cccur armmually at New York City is about 11, at New Haven about
2 and at Block Island about 18, Since Naw York and Block Island lie out-
side the sheltered area of Long Island Sound, winds at these two stations
are more intense than in the Sound, The frequency of occcurrence of storm
winds along Long Islapd Sound is comsidered to be closer to that at New
Hawven +han at either Mew York or Bloek Island. The shore line between
. New Haven Harbor and Pond Point in Milford is regarded as being affected
by winds similar to those recorded at New Haven., The shore line between
Pond Point and the Housatonic River is considered to be under the influence
of winds of directions similar to those recorded at New York City,

Storms which result in severe shore demage in this area are comparatively
infrequent, Condensed accounts which follow of storm damage &s reported
by the press in recent years indicate the type of storm damage 1ikely_

to occur,.



Location

Savin Point

New Haven

Savin Rock

Filford

Miiford

Milford

Vilford

Milford

Milford

New Hoven

Account

8 October 1907, Southwest

storm, heavy seas. Several
piers destroyed.

1 October 1920, Southwest

storm, 4O M.P.H. « winds
heavy sea., Mamaugin Hotel
damaged by seas Thousands
of dollars of daomage To
piers, bulkheads and boats.

1 October 1920, Concrete

sidewnlks torn up by sea.

2324 ¥ay 1925. Southwest
storm, hail, heavy seas.
$20,000 damage along water=—
front.

20 February 1927, Northeast

storm, heavy seas "highest
tide in 20 yeors"e Several
cottages undermined, Dunes

- ot Trumbull becch washed

through.

23 August 1940, Northerly
storm, high seas, Several
cottages damaged by seas ot
Myrtle, Lourel, and Walnut
Beaches.

1~2 November 1932, Southeast

storm, heavy seas, high tides.
Several cottages damaged,

26 Januory 1933, Northerly

storm, 4O M.F.H. = gusts,
cobtages flooded and under-
mined.

17-18 November 19%5, Northeast

storm, high seas, tides above
normal, Yacht Club boardwalk
destroyed, Five cottages
domaged.

12 November 1940, Northeast

storm, heavy seas. West shore
of harbor battered. Minor
damage reported.



Location

New Hoven

Milford

New Haven

New Haven

Milford

New Haven

Account

15 September 19Lh.  South=

gast hurricane winds. Many
cottoges destroyeds Lower
highways urdermined or
blocked by tons of sand and
rock,

15 September 19Lli.  Southe

east hurricane winds. Shore
property badly domaged, Three
cottages destroyed by under=
mininge. Bast Broadway blocked,
tons of rock and sond washed
throvgh in several sactions,

30 November 194, Northeast

to west storms High seas

end tide. Considercble domage
to shore structures, Lower
strzets flooded,.

29 November 1905, Northeast

storm near hurriecane foree.
Tides groatly above normal,
Grect sens domoge coastal
installations and roads.

29 November 1945, Same storm

as above, Beach dwellers
evacuated, Beach streect
blocked with wave washed sand
and rocks. Cottoge destroyed
on Silver Becch,

12 November 1947. Southwest

to norvhwest storm. Iuch
damage to shore area from
high tides and heavy seas.



APPENDIX E,

SHORE LINE AND OFFSECRE DEPTH CHANGES

1. Basic Data. = Plans showing the location of the shore line and
the 6, 12, and 18=~foot depth contours have been prepared from United
States Coast and Geodetie Survey data by the Beach Erosion Board for
the pericd from 18%7 to 19%3%. For this study, a survey run during 1949
located the entire shore line and offshore depths oﬁ selected profiles,
Shore line changes are shown on Plates 7 and 8 and offshore depth
changes are shown on Plates 7 to 10 and Plate 16, The principal shore
line and offshore depth changes are described belaws Due to the
scale (1:10000) used on these plans, it is obviously difficult to
measure small changes with accuracy. Change descriptions are there-~
fore limited to those which appear large encugh to permit reliable
reading, Amounts of change when given in feet are necessarily scaled
distances, and therefore approximate; The changes described can
gonerally be considered accurate 1n so far as they indicate the Ltrend
in the area described and approximate only in indicating the actual
quantitative change,

2., Sandy Point, ~ This is a sand spit extending about 3000 feet
in a northeaste?ly direction from the west shore of New laven Harbor.
The spit started to form betwsen 1837 and 188L, In 1910, the spit
occupied the-same position as in 1884, In 1933, the shore end was
approximately 1,%00 feet north of its original logcation, the bar had
shifted to a more easterly direction, and a breach had occurred near
the inshore end, Between 1933 and 1949, about 300 feet were added to
its length and the breach was closeds The present trend appears to be
growth ing northeasterly directione.

3+ Sandy Point to Bradley Point, « This stretch of shore extends

about G,OOO feet between 0ld Field Creck and the foot of Savin Avenue.

From 1837 to 188L, small changes occurred in the position of the shore



line, the principal change being accretion of approximately 50 feet.
Between 188l and 1933, the shore receded about 50 to 100 feet, During
19&8-19&9, more than one million cubic yards of sand was placed along
the shore in cénnection with hydraulic dredging of the navigation
channel leading into the harbor. This resulted in o movement of the
high water line 200 to 350 feet seaward of its 1933 positions

Offshore dopth changes between 1837 and 188L moved the 6~foot
contour from a few hundred 1o more thon 2,000 feet landward. The 12«

foot contour wos alsoc moved shoreward, the meximum movement being about
500 fee£. Present trerds ars obscured by the artificial deepening of
the navigation channel and the placement of large quantities of f£ill
aloﬁg the shore.

Le Bradley Point. - This is a point of lend formed by rock out-

crops projecting into Long Island Sound between Savin Avenus and Cove
River in front of marshes bordering Cove Rivers. There are small sandy
pocket benches on both sides of Bradley Point and together with the pro-~

jeoting ledge rock, they form & cuspote tombolo, Between 18%7 and 188lL,

i ot N A st

erosion of about 250 fest occurred on the east sides Since 188L, thore
has been little change on this side, In 1837, there existed what
appears to have been & spit extending westward about 500 feet from the
east side of Cove Rivvr.‘ This spit still existed in substantially the
same form in 1884, From 188L to 1933, extensive changes occurrsed on
this wost side of Bradley Point, The spit disappcared and erosion of
100 to 200 foet moved the shore line shoreﬁard. No appareny change
cccurred between 1955'and 19449, The present norrow shore is held by
sea-wélls, bulkhcdds, and groins, and no chonges aro now evident,

5« Cove River to Oystcr River,- Between 1837 and 183l, accretion

moved the shoro line scaward, the amount varying from 50 to 100 feet.

Between 188l and 1933, this process reversed itseif. A general recession

of the shore line ocourrad, This erosion does not appear to have been
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as great as the previous accretion, the movement which oenurred verying
from about 25 to 50 feet., Between 19%3% and 1949, erosion sontinued,
the amount being gencrally small. The greatest movement occurred in
the vieinity of Oyster River Point while other portions of the shore
remained reldtively unchanged. Changes today are not evident in the
position of the high water line. The arez is largoly proteeted by
revetment and sca walls. Erosion is oncurring in front of these
 structures, resulting in a lowering of the beasch level rather than ih
the movement of the position of the shore,

Offshore depths huve inercased along the entire cxtent of
shore, Movements of the 6; 12, and 18-foot =ontours varied from a feow
hundred to over a thousand fect from 1837 to 1872 and 1874, This
deepening nontinucd up to 1849 cxeent opposite the mouth of Oyster
River where some shoaling occurred in the viecinity of the 6 and 12-
foot contours,

6, Oyster River to Merwin Point, - The greatest changes in this

area have oncurred in the vi~inity of Oyster River. Between 1837 and
1933, the mouth of the river moved 50 to 100 feet southward and
ascrction ranging up to 100 feet oscurred along the shore south of the-
river., Sinne 1933, the shore line has ﬁoved slightly landward. The
area today is largely protécted by sea walls and revetment, Where no
protective structures exist, erosion is atbacking the shore, The
results of erosion are cvident in the noarse compesition of the beash
materials which are largely shingle, robbles, and boulders,

Offshore, there has becn a ~ont inuous degpening resulting in
a movement shorewaerd since 1837 of about 40O fect in the 18-foot
contour, 100 to 500 feet in the 12-foot ~ontour, and 200 to LOO feet
in the 6-foot nontour,

7« Merwin Point to Merwin Beach. - This extent of shore is

sharanterized by a series of projenting ledge rock outcrops with small
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sandy pocket boachos hcld betweon thome Sinec 1837, thers has boon
little apporent éhango in the shore lin;o The changes, if any, which
have occeurrzd, ars too small to determine reliably from the shore line
change maps.

Offshore dopth changes botwesn 1837 and 1334 have rosulted in
deopenirg in the vieinity of the 12 and 18-feoet contours rosulting in
o shoreward movement of 200 to LO0O foet for the 18=foot contcur and
100 to 300 feet for the 12-foot contours Tho 6-foot contour has movad
irregulerly 100 to 200 feot londward along the oastern holf of tho area
and 0 to 500 feot senward aleng the wostorn halfs A profile run during
1949 indisctes that offshors deopening is combinuing in the arca where
doepcning was occurring previouslye

8. Merwin Beach. ~ This is &« large pockct boach between ledge rock

outerops locatcd wost of Morwin Point. - Betwoon 1837 and 188L, thero
wes acerebion of about S0 feot aleong the entirs txtent of the pocket.
During this period, n crecl which omptied into the contral part of
tho beach shiftod its mouth shout 200 feot to the north, From 1884
to 1933, thore was practically no cheage in tho shere line. The 1933
shore line mop doos not show ony creclk empbying ot the beach and thero
was no creck in oxistonce in 194Q. Betwesn 1G3% and 1945, cecretion
generally loss than 28 feot occurred nlong all but the casterly ond of
the pocket where ther:s was no choange.

epths offshory gorornlly inerensed from 1837 to 138L rc-
sulting in o londward mov:ment of 50 to 450 fout for thoe 18~foot con-
tour, LOC to 600 foot fer tho 12-foot contour, 150 to 200 foot for tho
6~foot contour, The 19CL contours indieate the - cxistence of a long
tongue or bar cxtending ssoward oppositc tho contral portion of tho
beache This bar movod the 6~foot contour about 700 foot secawsrd and
the l2-foot contour zbout 200 feot scaward of the 1837 locotions. This
ber may have been caused by the stroem which formerly ompticd onto tho

beoch, .
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9+ Morningside, Feorwiow, and Burwoll Buccliess = This is an

extent df shorc abeut 5,000 foct long locatsd betweon lierwin Boach and
Pond Point, Burwcll Bonch along the northorly 1,000 fect of the aron,
consists ;é & shallow pocket boneh, Botwoen 1837 and 19%%, acerction
‘moved tho shors line in this pocket soaward atout 150 foot along tho
northerly end and about 50 feet along tho southorly portion, Botwoon
1933 and 1949, thero was no approeiacble change in the locction of the
high water line.s South of this aron, along Farview Beach, the noxt
southorly 1,500 foet of shorc oxhibits omly small changes threough the
ycarse. From 1837 to 1384, chongws oonsisied of o small amount of
acerction, Between 1330 and 1949, small amounts of uresion occurro&
moving the shore line brek approximat:cly to its 1837 position, The
grentest movemont in s¢ithor dirvetion did rot excoed FO fects The
shoro is now continucusly protieted by sco-walls with tho high water
line gomercally =t the foot of tho walls. Eresion hos rouoved all tho
finar scndy matorinl and lowored the beach levsl so that the proteeting
wells are boing undermined, South of Farvicw Beoch, the most southerly
2,500 foot of shore, kncwn =s Forningside, was built seawsrd by ac=
cretion ronging up to FO feet botwoen 1837 and 189, Thonee to 1933,
very littlo chonge oceurrcd in the position of khigh woter line excopt
at o projeeting poirt cbout 1,000 feet north of the south 1imit of the
. aroa whers orosion of sbout LO feot occourrada. Botwoon 1933 and 1949,
thé above mertioned projucting point ecomtinued to suffer from crosion,
the maximum moviment during this poriod buing sbout 50 fest, Elso=
whore along lorninzside, changes if any, ore tco small for reliable
interprotrtion from shore line changs maps,

Offshorce depths gonercally inercescd throughout the area boe
tween 1837 and 188L, Landward moviment of denth conteours during this
period wero as follows: 6~foct, 50 to 300 feot; 12-foot, 20C to 700

feots 18~foot, 100 to 700 foet. Profiles run during 1949 indiceto that
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littlc change hazs oceurrcd in offshore depths sincc 1384,

10, Pond Point,., = This is azn oxtont of sheru abeout 4,000 foct

leng botwoor the walled ssetion of Forningside and Fond Peint Beach.
Acerotion ceeurred along the nertherly 1,700 fect of this arca adjacent
te Forningside botween 1837 and 1937, ths movement cf the shore line
boing smell, generally less thon R0 focte From 1933 to 1649, thero wos
voery little changce Sorme cresion nppecrs te have ceeurrsd clong the
contrel and southorly opd of this scebicn rosulting in o recession

of the sherc of altcubt 25 foote, The sher. of Point Beneh aleng the
scuthaerly side of Pond Feoint, epproximctaely 1,500 feot lorg, moved soa-
ward in plaees from S0 to 75 feot betwoon 1937 ocnd 1884, Thenee to
1923, considofabla urosion occurrcd cousing o racossicn of tho shore of
about 10C foot, the greatost movemont toking place at tho wostorly ond
of the beach, Botweon 19%% znd 1949, crosion centinued ccousing irregular
shore linz chonges, tho marximum movemernt probeily not axcecding‘25
foets The effects of prasent doy crosion arc apparent, The bottoms

of walls and stops ore undermined sowsral foct by the lowering of the
beach level and the bone compositicn is vory conrse due to the rumewral
of the finer beack materisls. Tho shore along the wast side of Pond
Point adjﬂccnﬁ te Pond Point Bonch moved seewsrd from 50 to 200 foct be-
tween 1837 énd.’ 1933 Sincs 1933, o rceessicn of the shore has occurrad,
rosulting in o sheore line movonent of about 25 foota Harc olso the
cffocts of arosion arc evident today in the very ecorse nature of
oxisting bench matoerinls and the lowering of bench lavwel in front of
protecting sop=~iwalls,

Offshore depths goncrally inercascd betwsen 1837 and 1334,
cxcept opposito the east end of Point Beach wherz no changs cccurred in
the vicinity cf the 6 and 18~foct contours and the 12-foct contour
moved secword about 100 fozt and at thoe wost ond of Point Beach where

the 6~foct centour moved about 180 foet scaward. Elscwhere, the dopth

E -6



contours moved landward, the amounts of movement varying as follows:
6-foot, 100 to 200 feet; 12-foot, O to 200 feet; 18-foot, 0 to 700
feet. Profiles run during 1949 indicate shoaling ocourred offshore
at the east end of Point Beach in the vieinity of the 6 and 12-foot
contours and deepening in the vicinity of the 6-foot depths at the
west end of Point Beach,

11, Pond Point Beach, - This shorec area located between Pond

Point and Calf Pen Meadow Creek is about 2,500 feet lonz, Bebween
1837 and 188&, eccretion oncurred along the casterly half of the area
and erosion along the westerly half, the shore line movement being
small, generally lecss than 50 feet, From 1884 to 1933, erosion ceused
recession of the entire beach of 25 to 50 feet. Thence to 1949, the
shore was fairly stable except for a short stretsh LOO to 900 feet
east of Calf Pen Meadow Creek where erosion conﬁinuéd, resulting in

a shore line movement less than 25 feet., Between Calf Pen Meszdow
Creek and a point about L0O feet to the east, asaretion of about 50
feet occurred.

Offshore depths opposite the beach inercased between 1837
and 1884, the landward movcﬁent of depth contours being as follows:
6-foot, 150 to 300 feet; 12-foot, 200 to 450 feet; 18-foot, 100 to
1,000 feet, Profiles run in 1949 indinate that deepening of off'shore
- areas is continuing.

12, Bay View Beach, - This is a sandy beash about 2,500 feet long

located between Calf Pen Meadow Creek and Welechs Point. The casterly
900 feet of the shore has changed very little since 1837. Changes were
too small to permit of reliable determination from shore line change
maps. West of this stable areca, recession of the shore of about 25

to 75 feet occurred between 1837 and 1884, Thenece to 1933, the only
appreniable change oncurred along the westerly portion of the beach

where aseretion of about 25 feet took place along 900 foet ofishoré,
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Between 1933 and 1GL9, erosion moved the shore line back generally
less than 25 feet along the westerly half of the aréa while little
change occurrad elsewhere,

Offshore depths increased between 1837 and 188L resulting
in & landward movement of dep*th contours as follows: &-foot, 0 to
350 feet; 12-foot, O to 650 feet; 18~fook, 100 to 350 feet., Profiles
run in 1849 indicate that offshore dsepening is coatinuing.

13, Velehs Point, = This arean exbtends from the west end of Bay

View Beach to %the south limit of Gulf Beach, Accretion and srosion
have alternatsly occurrsd along the east side of Weleas Point, the
net result Leing that the shore line in 1949 is in approximately the
same position as in 1837, he southerly tip of Welchs Point has
experienced continuous erosion since 1837 with only a small amount
of this occurring between 1933 and 1949. The total rocession since
1837 has resulted in loss of sltout 100 feet of shora. Tho west shore
of Welchs Point extending about 1,800 feet north from ths southerly
tip has undergone small irregular changes, the met result of which is
that thore is practically no change in the shore lins since 1837.
This sitretch of shorz has been continuously protected by shore structures
since 187, when the Federal Governmont constructad 12 groins to pravent
erosion and movement of material to provent shoaling of the MHilford
Harbor navigation channcl, In 1949, protective works consisted of a
series of riprap groins, riprap rovebment of bank slopcs, and wooden
bulkhcads. The romainder of the shore botweon poinmts 1600 to 2800
foet north of Welechs Point croded about 50 feot from 1837 to 188L.
The 1933 shorec line was in the same position as that of 188l.
Botween 1933 and 1949, orosion appears to have moved the high water
line landward ebout 25 feet.

The principal change offshor:z hoas beon deepening. This has

~resulted in londward movement of depth contours between 1837 and 1884
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as follows: south of Welchs Point, 18-foot, 300 to 500 fect; 12-foot,
500 foet; 6=-foot, 250 foet; north and west of Welqhs Point, 12-foot,
300 to L0O feet; H-foot, 156 to 250 feot., Profiles run during 1949
indicato that the only apprecieble change since 183L is offshere
deepening south of the tip of Welchs Pointe
Ui« Gulf Beach. - This bcach, about 1200 feot long, is adjacent

to énd south of Long Jetty at th§ mouth of Indian River., Since 1837,
it has experienced both erosion and accretione From 1337 to 188lL,
erosion of atout 50 foet occurred along all but the southorly 300 feet
where acerabion up to 100 fezt took vlacc. Between 188L and 1933,
probobly as a rosult of the constructicn of Long Jefty during 1875~
1876, accretion up to 50 feet ocewrrcd along the northerly 600 fect

of the beach while 5 small amount of erosion occurred along the
southerly L0O feoet., Sinee 193%, there has beon little change in the
position of the high water lino. Thcrsharo is now held by a serics

of closcly spaced groins and oxecpt immodiately adjacent to Long Jotty,
the becch consists of very coarss material, most of tho finer material
apparently having been romovod by erosion.

Offshora, the 6~foot dopth contour moved landward about 50
to 100 foot between 1837 and 188L. Profilcs run during 1949 indicate
that therc hes been no cﬁange in the location of the 6~foot contour
since 183L.

15, Fort Trumbull Bench, - This shore, lccated between Burns

Point at tho mouth of Wepawaug River and Silvor Creeck, is about 4,000
feot long. Since 1837, the castorn or Burns Point end of the boach
grew or wos built castward about 150 fect. The 2500 foet of shore
west of Burns Point was oroded betwoon 1837 and 1933 resulting in a
shore linc movement of about 100 fget, Little change oceurrced along
this scetion of the beach boetwoen 19%3 cnd 1949. The westerly 1500

fect of shore adjacent to Silver Creck changed very little botwecn
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1837 and 188L. At this latter date, Silver Crock was en open stroam
empbying into Long Island Sound across the beach. In 1933, apparcntly
as o rosult of onclosurc of Silver Cregk, the shore cost of the former
mouth of the ereck filled out and aligned itself with adjcining shoro
sreas, Maximum aceretion which occurrcd during this period was about
100 foot, Betweon 193% and 1949, the cccretion continued so that
today this section of shore forms o smooth line with adjoining beach
arcos with accretion sinec 1884 varying betwoon 100 and 150 focta

Offshore doptia chnnges woro as follows betweon 1837 and
188lL: b-foot comtour, londward movemont of GO foet opposits the west
ond of the beach and LO0O fect at the onst end; 12-foot contour,
landward movement of 400 feet at the west ond, little chango in the
ccntral portion ana landwerd movoment of 200 feet ot the east cnd;
18~foot contour, scaward movomsnt of cbout 100 feob ot tho ocst ond
and landward movement of approximatcly 260 foeot ot the west end. Pro=
files run during 1949 indicnte that deepening is continuing in the
vicinity of all contours.

16, Silver Boochs ~ This stretoh of shorc sxtonds wostword

chout 2200 feet from the nouth of Silver Cresk to tha inshore end of

o

the submarinc bar connoc#iﬂm thoe mainland te Charlces Island; Between
1837 and 188lL, orosion o;curred along tho entirse becch. Adjacent to
Silver Crcok about 200 feet of shore rocedsd over 100 fecet. Recossion
of the shoro aleng the romcindor of tho beach voricd botwoen 25 to 50
fcot. Betwoen 188l and 19%3, little change occurrod except at thoe mouth
of 8ilver Crock where cneleosurs of the stroam ocpparently rcsulted in
aceretion of cbout 100 foot, tho shore line aligning itsclf with that

of adjacent arcas, The high water linc st the inshora‘ond of the .afore=-
mentioned submerine bar moved cbout 50 fiot sonward during this latter

periocd. Between 193% and 19,9, there was o racossion of the shoro line

avereging cbout 25 fect in width oxcept ot the inshore end of the
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submarine bar at the west end of Silver Beach where accretion of about
50 feet occurred.

Offshore, depths of water generally increased between 1837 and
188l Landward movements of depth contours during this period were as
follows: 6=-foot, O to LOO feet; 12-foot, 0 to 600 feet; 18=-foot, O to
300 feets. Betwecen 188l and 19,9, the 6~foot contour opposite the west
end of Silver Beach moved seaward while deepening continued further east.
The process of offshore despening continued in the viecinity of the 12—
and 18-foot contours,

17: Meadows Erd and Myrtle Beachs =~ This stretoh of shore extends

wostward obout 2300 feet from the inshorp end of the submarine bar
connecting the meinland and Charles Island. Erosioq has been exception=
ally severe along this areca, Between 1837 and 188lL, the shore line
receded up to 200 feet. Between 188l and 1933, the erosion continued
removing an edditional 100 %o 200 fect of the shore except at ths ex#reme
westerly end of the area where only slight change occurred., In 188lL,
an open stream cmptied into Long Island Sound ecross the beach at the
west limit of this areas. This stream was apparently enclosed betwsen
188}, and 1933. Between 188, and 1933, erosion continued removing another
50 to 150 feet of shore, Cottages formerly existing on the beach are now
gone and the high water line is generally at the foot of riprap revetment
and a steel sheet pile bulkhead protecting a shore roads

Offshore depths increased between 1837 and 188L, Lan&wayd move-
ment of depth contours during this period_were as follows: 6-foot, 100 to
200 feet; 1l2-foot, 0 to 500 feet; 18~foot, 800 Ho F0C fests Profiles run
during 1949 indicate that deepening is continuing opposite the west end of

the area while shoaling is occurring to the easts

18, Myrtle Beach (west end)s = This is a stretch of shore about

3500 feet long extending eastword from Naugatuck Avenues. There has

been continuous erosion throughout the area since 1837. Botween 1837
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and 188lL;, orosion causoed o shore line recession of 150 to 250 foot
along tho oasﬁeriy half of this soction and an aviroge recession of
about 50 feect along the westerly half. Botwoon 188 and 1933, on
additional rocession verying from 50 to 100 foet occurred throughout
the shore arcn. Botween 19%% and 1949, cfosion continusd removing
another 25 to 50 foet of shore.

Offshorc depth chonges varied between deepening and shoaling
from 1837 to 188L, The 12-foot contour movsd cbout 900 fect landward
opposite the east ond of the sres ond about 250 fect scaward at the
west end. Very little ehnngo occurrcd ir the position of the l2-foot
contour during this poriod. Tho 6-foct contouwr moved about 100 to
150 feet landward opposite tho entire area, Profilss run during 1949
indicate that offshore decpening is gonerally occuring throughout the
orea,

19, Walnut 3each, - This is an extent of shorc about 3600 foot

long locoted between Nougatuck Avenus and Wildomere Avenues Thoe shore
hes becn subjeet to erosion continuously since 1837. Betwoeen 1837

and 188L, there was a shor:z line reocaession wvorying botwoen 50 and 100
feots Botwoon 1884 and 1933, orésion continucd, loss of shore boing
generally loss than 25 foet cxecpt butwoen Andrews Streot and Heousor
Street where a rocession of chout 75 feot occurrad. Between 1932 and
1949, only = small amount of shore recession, generally less than 25
feet, is npprront,

Offshorc dapth chaongss botweon 1837 and 1884 were as follows:
movement of tho 6=foot contour landward, 100 to 300 feot; movemont of
the 12-foot contéur londword of 500 feot opposito the west end of the
beach with little change clsewhoro; movoement of tho 18«~foot contour
about 200 fcot scaward oppositc the oast cnd of the boach and ahout
L50 fost landward at the west end, Profilss run during 1949 indicato
that decpening is continuing offshorc, dopths opposite the ontire beach

beihg greater than in 188Y4,
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20. Laurcl Bcach, = This bhoach is about 2200 feot long and is

locoted betwoen Wildemere Avenuc and Lourol Beach Rood. Botweon 1837
and 188l,, crosion removed 50 to 75 fuct of shore arca exccpt at the
extromo westorly ond where a smell amount of accretion occurrod, From
188l to 1933, the shore lins roccdod 25 to‘50 fect along the castorly
1000 feet of thc booch, little chaﬁge oecurred along the next wostoerly
LOO feet and recession varying from O to 75 fout oceurrsd along the
westerly portions Botwcon 1933 and 1949, probably as a result of con-
struction of proteeting sca=walls ond groins, little change cccurred in
tho losation of tho shoro. Same small amounts of aceretion may havo
been aeffseted during this lattar porioed but they ars too small to bo
reliably measurcd on the shore liné change maps.

Offshore, depths ineroascd in the vicinity of the 6 and 18~
foot contours betwoon 1837 and 188L, the rosulting landwerd movement of
depth curves being cos follows: 6-feoot, 150 to 300 fuut; 18=-foot, 0 to
L50 fect, During this srmo puried, the 12-foct contour moved landward
agbout 500 fect oppesite the eost ond of the beach and about 150 foet
at the wost end while in the central aroﬁ it moved scaward about 450
feet, Profiles run during'l9u9 indicatc that the offshore depths aro
gencrally greatsr than in 1884,

21, Cedar Beoch oand Milford Point. = This 1s o soand spit, cbout

-

5000 fect long whieh hes grown westward into the Housotonie River, The
casterly cnd of the spit, lmown as Cedar Boeach, is devolopod for resi-
denticl use for cbout 1700 feot adiccent to and wost of Laurel Boach.
In 1837, the spit was about 3800 foct long. It incronsed in length %o
L300 feoet in 183L, LEOO feet in 1910 and 5100 feut in 1933, The length
of the spit in 1949 was about the same as in 1933, During this period
of growth, changos occurred in tho width of tho spits These changes

were particularly noteblo west of. o point about 1000 feot wost of Laurcl

Beachs They consistud generally of inercases in width resulting from =~ 7
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aceretion, mostly on the scowecrd shorz. . Tho greatest sizc was attalned
around 1910 and 19%%, Since 1933, crosion has causod the seaward shore
at the easterly third of the spit to reeede 50 to 100 fcat,.fhdncc to
the Housatenie River broakwater there has been clternctely erosion and
aceretion while wost of the brockwoter, the outur ond of the spit hes
curved to a mors northorly dircection and c¢rosion has romoved up to 100
fect of thc scoward shors, .

Offshors chongss wers irrcgulsr botween 1837 and 1804, the
prineipal changes consisting of shoaling which resulted in seawcrd
movements of depth contours as follows:.6~fost, O to 1000 faot; 1l2-foot,
150 to 8OO fout; 18~foot, 150 to 900 foub. A vrofils run about 3C00
feet cast of the brockwat r during 1949 indiecstos that some deopening

has occurrcd sinee 188L.,



APPENDIX F,
LITTORAL DRIFT

Listed below are indices of littoral drift obtained from field
inspection end study of shore line change maps. Dirsction of littoral
drift was interpreted as being in the direction of growth of sond spits,
towards the side of groins, jetties or other structures at which
accretion was found or towards the ends of beaches where material was
finer as shown by variation of beach composition where thers was a

chaenge in gradation from coarse to finer material,

Anchor Bsach

Indices of Drift

bastion and rock
outecrop.

Indicnted
Direction
Aren of Drift Evidence Dote Authority
"West shore Northoast Growth of Sondy —— Shore line
New Haven Point sand spit changes
Harbor
West side Test Small amount Mor,19L9 - Visual in=-
Bredley sand enst side spection
Point timber groins
Prospect North sccumuletion of Mar,1949 Visual in=
Beach sond nlong south spection
side groins
Oyster West Gradation of Mar,19L0 Visual in-
River Point material, finer spection
at wost end,
Oyster West Existance of Mar, 1949 Visual in-~
River Beach small sandy spection
pocket bsach et
west end of area
and gradation of
matericl finer
at west end.
Woodmont North Small amount sond ¥Mar.1949 Tisual in~
shore nlong south side spection
crib groins.
First Poc- West Accumulation of Mar.,1949  Visual in-
ket Beach sand east side spectione.
gast of of concrete



Aren

Anchor
Beach

Pocket be~

tween Merwin

and Anchor
Beach

Merwin
Beach

Morning-
side
{south end)

South side
Pond Point

West side
Pond Peint

Pond Point
Beach

Bay View
Beach

Boy View
Beach

Indicatad

Dircetion
of Drift Evidsnce
Wast Send caught by

Wast

Southwost

South

West

North

Test

West

East

rock outcrop
at west ond
beach., Groda-
tion material
finer ot west
end.

Grodation ma-
terial finer
at west end.
Sand boneh
widar at west
cnd.

Groadotion of
matsrial finer
west ond. Ace
cumulation of
sond at wall
at wost end
beach.

Accumulation
of sand and
fine gravel
north side of
groine.

Accumulation
small cmounts
sand and fine
grovel east

side groins,

Accumulation
of drift at
south side
groins and
concrete walks.,

Gradation of
makerial finer
at west end
benche

Sand level
above HW,
highor at wost
end beach,

Accumulotion
of sand west
side drain st
waters edge.

F -2

Pate

dar.,1949

kar«1949

Kar»1949

Nor.1949

Mor.1S4L9

Far.19,0

Far 1949

Mar.1949

Mors1949

Authority

Visual in-
spoction

Visual in~
spection

Visual in~
spaction

Visual in-
spection

Visual in-
spection

Visual ine
spection

Visual in-
spoction

Visual in-
spection

Visual in=-
speetion



Area

Bay View
Beach
{(¥est ond)

Gulf Beaoch

Fort Trum=-
bull Beach

Silver
Beoch

Silver
Beach

Shore end
Charles
Islond
tombolo

¥yrtle
Beach

Walnut
Beach

Laurel
Beach

Cedar
Beach

Milford
Point

Indicated

Dirgcction
of Drift Evidence
Bast Grodation of

Forthwest

Southwsst

FKortheoost

Southwest

Northoast

Southwest

Southwast

Southwest

Southwest

Southwest

material be-
low H.W.,
finer east end.

Large accumu-~
lation drift
material south
side of groins.

Accumulation
sand cast side
short timbor
groins,

Accumulation
sand west side
groins at cnds
heach.

Accumalation
sand east side
groins, central
portion of
baachs

Material ac-
cumulated south
side crib groin
south limit
public beach,

Accumulation
sand east side
drain pipe and
wood groins,

Accumulation
sand east side
groins.

Aceumulation
send east side
groins.

Accumulation
sand cast side
groins,

Growth of File
ford Point
sond spit.

Date

Yar,19.9

Yar 1949

Mar.1949

Yar 1949

3‘.5.&}:‘ o 19&9

lar 1949

¥or.19L9

Mar.19L9

Mar 1949

Iar.19LS

Authority

Tisual in-
spcetion

Visual in=-
spoetion

Visual in-
spoeticon

Visual in-
spection

Visual in-
spection

Visual in-
spection

Visunl ine-
spoction

Visual in-
spection

Visual in-
spection

Visucl in=-
spection

Shore line
changes



APPENDIX G,

EXISTING PROTECTIVE STRUCTURES

1, . Sandy Point Dike. - Tho dike is located on the west sido of

New Haven Harbor opposite Fort Haole and consists of a shore arm
extending easterly from o long sand spit known as Sandy Point end a
chanmnel arm ruming north and south approximately parallel to the

main harbor channel, It was constructed as a Foderual project authorized
by River and Harbor Act of iugust 2, 188Z2. Construction was started in
1882, The shore arm and one-hnlf of the chamnel crm were built in 1888
and the structurc was campleted in 1890, The shorz arm is 2,110 feot
long, the immer 1,29l fcot comsisting of riprop and the remainder of

2 rows of croosoted piling, 8 feet apart, filled with ripreap. The
channel crm was built to o length of 2,089 foet, the northorn 20 foeot
consisting of an ice breaker of henvy riprap on o log foundetion, the
next southerly 254 feet of two rows of croosoted piling, 8 fect apart
filled with riprap, and the rcemaining 1,815 feet of riprop construction
of which the north 273 foot are on o log foundation. The top slevation
of the dike was approximetely 5,25 foot above mean low water, the rip=-
rap portions being of triangular cross scction hoving side slopes of 1
on 1 end the pile end riprep portions were constructed with verti#al
sides, Between 188%6 and 193%, the spit ot Sandy Point built out in a
northoasterly dircetion from the dilke for ovor 1000 feet, and the shore
end of tho spit shifted to a mors northerly position and was 5roached.
The changes which occurred during this poriod wore probably leorgely

due to the loss of notural sources of supply of sond which originally
formed Sandy Point by littornl drift. The present form of the spit is
undoubtedly influenced by the dike which rot:#dcd the processcs of

orosion which set in following this loss of sourccs of supply. The



dike and training wall decreased the width of the wat:rway between Sandy
Point and Fort Hale sufficiently to lessen deposition of material on
Fort Hale Bare. No scouring occurred in the channel where all depths
were attained by dfedging.

2. New Haven Harbor Breakwaters. - There are three riprap break-

waters at the entrance to New ﬁaven Harbor. These structures were con-
structed as Federal projects authorized by the River and Harbor Acts

of 3 March 1879 and 19 Septembter 1890. Construction of ths East Break-
water was started in 1890 and wes completed to a length of 3,450 feet in
1890, The ¥iddle or Luddington Rock Brealwater was started in 1391 and
completed to a length of 1,500 feet in 1896, The West Breakwater was
begun in 189% and complsted to a length of 4,200 feet in 1915, The
breakwaters were built with a top width of 12 feet, top elevation 6 feet
above mean high water, side slopes of 1 on 1.5 on the seaward side and

1 on 1 on the harbor side. These structures provide a harbor of refuge
at the mouth of the harbor and afford protectior to the harbor from all
but southwast stormss Their effect on that portion of the shore of West
Haven at the east end of Area 3 has been to afford protection from south
and southeast storms thereby feducing storm damagze to this area.

3. QOyster River Point Sea Walls. - Oyster River Point is largely

protected by conecrete and masonry sea-walls, These walls sre generally
high along the east side of the point and protect a hizh bluff, West

of the point, the walls are lower, about 2 to 3 feet above beach level.
The entire area asppears to hove suffered ffom erosion which has removed
the finer beach materials leaving a coarse shingle and cobole beach., There
is an evident lowering of the beach level in front of the walls resulting
in exposure and undermining of the base of the structures. Toe walls

have been added in places to stop " this undermining. The need for

carrying sea wall construction to greater depths is clearly indicated.



\

;. Bank Revetment at Woodmont. - 4 section of shore closely

bordering Beach Avenue between Clarlc and Clinton Streets in the Woodmont
section of }ilford is protected by revetment, This revetment is laid

on the face of an eroding bluff and consists of small stones generally
not exceeding one cubic foot in size. A short section at the north end

of this revetment has been bound togother bv a Portland cement mortare.

The stone is too small to provide adsguate protection in its lcoss states
Heavy stone facing or continuation of the binding of the light revetment
with mortar to form a bank paving would give more satisfactory protection,

5. Walls and Bonk Protection at Forningsides -~ Morningside con-

sists of a high bluff{ of unconsolidated material which, due to its
proximity to the shore has suffered seversly from erosion. The base

of the bluff is now protccted by a continuous concrete sea wall 3 to by
feet high above beach level, The steeply sloping banks above this low

. wall ars largely protected by boulder or cobble revetmdnt, laid loosc
or set in mortar and by bituminous bank paving., Portions of the bank
arc further protected by wooden bulkheads, The structures appsar
satisfactory in protecting the slopes of the bluff, Some ecrosion occurs
ebove the low wall where no éloPG protzction has been provided indicating
a noed for extending the rovetment to those arcas. The shore in fromt
of the concrete wall exhibits signs of serious crosion which has removed
the finer matsrials, leaving 2 very coarse cobble and boulder boach,
Constructien of added toc walls indicatus that thore has been consider-
able lewering of the boach levol, Stabilizatiorn of the shore is necded

to make the prosent protcetive system satisfactory.,

6. Wall System at Pond Point, - The southcrn end of Pond Point is

continuously protected by low concrote walls, approximately 3 feet high
above beach lewvel, In front of one section of the walls, a series of
closely spaced short timber groins holds fine gravel end small amounts

of sand serving to maintain the beach levels Aleng the casterly helf of
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the point, lowering of the beach level of 1 to 3 feet has undermined
the walls andconecrete steps leading to the beachs

7. Milford Harbor Jetties and Groins, - Federal improvements

authorized by River and Harbor iAct of June 23, 187hL wers constructed as
follows: 12 groins along the east shore of the harbor northwest of
Welchs Point; a long jetty below the routh of Indian River; a jetty
at Burns Point,

The 12 groins were built %o prevent the contiruous erosion
of the shore and the movemsent of matsrisl up the harbor, They were
constructed in 1874 mostly with stone picked up aleng the beach, %o a
triangular cross section with & top height of 9 feet above mean low
water and side slopes of atout 1 on l. Gf Tthe twelve, all but two
extended from high to low watsr mark, These groins varied in length
fram 100 to 130 feet and were spaced from 100 to 200 feet apart, all
within a distance of about 2000 feet from Welchs Point. In 1875, it was
reported that "a considerable accumulation of sand and gravel is
found on both sides of nearly all jetties", In 1876, it was reported
that the groins were so effective in retaining drifting sand and gravel
Uthat the accumulated material threatened to raise the level of the
beach above that of the Jetties and it was found necessary to build the
shore ends higher; this was done in August, 1875, adding a height of
3 feet at high water mark",

The long jetty at the mouth of Indian River was built during
1875-1876 with stone obtained from the vieinity. It was constructed to
prevent the filling in of the chamnel by sand drifting along the shore
and to direct the tidal current into the dredzed chammel, The jetty
was built to a lesngth of 550 feet with a 6~foot top width and height
10-1/2 feet above mean low water. Side slopes wers 2 on 3 on the outer
side and 1 on 1 on the inner side. In 1889, the jetty was shortened

60 feet, Periodic repairs have been made. .The latest repairs were made
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in 1948 at which time the shore end was raised 3,2 feet to a height of
13,7 feet abovo measn low water sloping down to the original height of
10.& feet, 180 feet out. The jetty was raised to stop overtopping

of the shorc end by accumulated drift material.

From November 1879 to January 1880, e riprap jetty was con=
structed at Burns Point opposite and nearly at right angle to the long
jetty ot tho mouth of Indian Riwver, This jetty was buillt to modify the
direction of tidal-currants and conduet them along the excavated
channel and to prevent the erosion of the west bank immediately below
Burns Point. This jetty is 350 feet long of triangular cross section
with height of 7 to 8 feet above mean low water and side slopes of 1
on 1, It is not statcd whether the contraction afforded by this jetty
caused any tidal scouring of the channele. The jetiy appears to have
been effective in stopping erosion of the shore wost of Buras Folny,
very little change having occurred sleng this shore since 188l.

8. Meadows End Bulkheads. ~ There is a shore road on the barrier

bar fronting the Meadows End morshes opposite Charles Island. This
bar has been subject to erosion averaging 3 feet per ycar. 4 steol
sheet pile bulkhead has becn construeted along the scaward side of the
road. High water roaches the bulkhend along seveoral hundred fest of
shore. Riprop revetment consisting of large dumped rock and weod pile
cribs have been placed in front of the morc oxposod scetions of thc'
bulkhoad. ZErosion has lowered the fronting shore scveral fect. The
shore erosion problem here is serious and will rcquire continuous and
costly maintensnee to stop encroachment of the Sound.

9. Walnut, Laurcl and Codar Boach Wells and Groins. - The beaches

in this area have beoen subjeet to crosion averaging about 1 foobt per
years Duc to the intensive residential development of the area in closa

proximity to the shore, it has becomo necessary to provide an almest

-continuous systoem of sca wall protection. Thesc walls are generally
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low averaging about 3 fect in height above beach levels. They appear to
provide adequate pfotection‘for backshore arcas. Brosion has continued
in front of fhe wallse £ loarge numear of short, closely spaccd timbor
greins have succeeded in retaining a narrow strip of sand beach. The;e
groins are in general too short and too closely spaced to result in tho
accumulation of any large quantitiuss of litforal drift materials.
Longer groins spaced further apert would probably be more effective.

10, Housatonis River Breakwator. - The riprap breckwator located

at Milford Point at the east side of the mouth of the Housatonic River
was authorizced as a Foderal projeet by Rivor and Harbor Act of August 11,
1838, It was built to z2id in the maintenance of the bar at tho mouth

snd to protect the channsl from littoral drift moving in o wosterly
dircetion. Construction started in 1889 and was completed o a length

of 5,821 foet in 1895. The imner 3,250 feet was bullt to project
dimensions with height of % fcot above mcan low water, top width of 6
feet and side slopes of 1 on 1., Ths outer afm wos built to o heighi

of Ii feet above meon low wator with a top width of 5 fcot, In 1906,

the inshore end wos exbonded 35 foot ué onto the boach to check the
shifting of the sand. From.1912 to 1914, the outer arm wes enlarged

in cross scotion by raising its height to 6 foot abovo moan low woter
with top width of 8 feet and outer side slopc of 1 on 1-1,/2 and inner
slope of 1 on la The project dimensions of the outer arm of 12-foot

top width and ocuter slope of 1 on 2 hove not been regquired to socure a
stoble structurc. Sincc construction of the breakwateor, the sand spit
which constitutcs Kilford Point has grown in o westerly dircction and is
now approximotely parallcl to the chamnel ot its outer end. The brock=-
water has induced sufficient scouring to maintain & fairly constant depth
over the outer bare Slight shoaling oceurs in tho channel necr the outor
end of the brealwateor, Extension and raising the olovotion of tho inner .
end would more effectively prevent littoral drift metorial from péssing

to the westwonrd,



APPENDIE B

SHO?E AND OFFSHORE MATERIAL INVESTIGATION

ls General, =~ Subsurface explorations were mede at selected locations
along the shore and offshore, Explorations were limited to those portions
of the study aree in which considered plans of protection and improvement
include direct placement of material along the shore by hydraulic’ dredging
from offshore.sources. The locations of samples are showm on Plates 11 o 15.
Explorations were generally made to o minimum depth of five feet below
the ground or bottom surface and %o a maximum depth of ten feet., Samples
were obtained using-a 2=inch inside diameter solid sample spoon for the
first five feet of penstration and a l-l/é—inch inside diesmeter spoon for
penetration in excess of five feet. Penetrotion was achieved by driwing
the 2-inch spoon with a 1lQepound hammer felling 18 inches for the first
five feet and jetting the 1—1/?-inch.spoon to the previously sampled
depth and then driving for greater penetration. Samples of representative

materials from each explorstion were preserved for laboratory classifi-

cation,

2+ Somple fnalysiss = A visual laboratory classification was made of

all semples obtained., In sddition, a mechenleal analysis %o determine
grain size was made of each soil type encountered, Fourteen different
s0il types typicai of ali materiel sampled were analyzed, and all
materials sampled are clessified by reference to these fourteen types.
So0il size fractions finer than .O?h.millimoters (passing & No. 200

ﬁ.s. Standard sieve) were not analyzed, but the percentage by weight of
these fractions was determined. The results of the analysis of the soil
types are includgd in Table 1, and the list of all borings referred to

these soil types, is included as Table 2,



SOIL TYPE ANALYSIS

TABLE

I

Cheracter ol Woterial

Graln Size 1n

Millimeters in percent
Median SII% or [Fine, Coarse
S0il Typea Diameter Clay {Sond! Sand |[Grawvel Description
1 0433 L 57 35 L Coarse to fine SAND
2 O,Sh 2 32 62 L Coarse to fine SAND
3 0. L8 2 iy i 16 Gravelly,. coarse to
fine.SAND
L 0.21 26. 56 18 0 8ilty, fine SAND
5 0eli2 8 'hh L6 2 Coorse to fine SAND
é 0.3l 0 56 14 0 Uniform fine SAND
7 0.2 23 39 2l 1L Silty, groavelly SAND
8 Finer than 63 33 L 0 Sandy SILT
0.07L
9 58 12 10 15 63 8ilty, sandy GRAVEL
10 0.67 10 %0 32 28 8ilty, gravelly SAND
11 Ge2 0 2 26 72 -Bazidy. GRAVEL
12 0.2L 26 |L3] 29 | 2 | silty sawp
13 0.140 0 0| 25 |15 Gravelly SAND
i 0. 30 -n 7e 22 2 Coarse to fine SAND




TABLE I1

LIST OF BORINGS

: Lengtﬁ of Ponoe
Depth of Water or trotion

Boringj Top Elcvation Penetration Renge (foot) Soil Type

1 0.8 0e8 to L3 3¢5 1

Ll..?) to 5.8 1.5 e

2 0.5 005 to 205 260 8

Zeb to 9.5 Ta0 12

9.5 to 10.5 100 5

3 2.3 243 to 6.8 Lie5 1

648 to 11,7 Le9 10

L 5.6 56 to Tel 1.5 1

7.1 to 996 2.5 13

9¢6 to 10,8 1,2 5

10|8 'tO 12.6 1-8 2

5 602 6:2 to 607 005 1

6e7 to 9.7 2e0 3

9.7 %o 1lhe2 Lie5 2

6 LLlLl- hoh to 6.].]. 20 1

feli to Galt 30 13

9.)4 to 12,2 2.8 3

12.2 %o 12-)4. 0,2 10

7 12,7 12,7 to 1L.7 2.0 13

1he7 to 1747 340 10

8 1642 1642 to 16,7 0.5 L

1667 to 1842 1,5 12

18.2 to 19.7 1.5 2

9 +541 +5,1 to +3.1 240 11

+3,1 to +0,1 %0 10

10 +5-O +500 to +LLOJ-L ’ 0.6 11

+h ) to 10,0 hely 10

11 l +7e1 +7el to +l,1 %40 13

12 %e6 306 to L6 1,0 6

L6 to 6.1 le5 3

6el to 8,6 2e5 13

2‘5 to 8.6 6&3 13

8.6 to 9.8 112 5

19,0 to 2047 1.7 10

207 to 21.5 " 0.8 6

H-3



Length of Pene~

Depth of Wuter or tration
Borin Top Elevation | Penetration Range (feet) Soil Type

15 +642 +6,2 to +5.2 1.0 11
16 +5.7 +547 to +3.7 2.0 11
. "‘337 to +245 1-? 7

17 2Ga 1y 206l to 22.8 2ot 7
22,8 %o 23f9 1.1 10

- 17.7 to 19.0 1.3 6
19 59 509 to 6.5 Oeb Rock
20 +64.5 +645 to +2.8 37 11
o2 17.9 179 to 19.9 260 S
23 +2.11 0 0 Rock
21, 11,8 11,8 %o 12.8 1.0 12
‘ 12,8 to 16.8 1140 10

25 648 6¢8 to 840 1.2 8
840 to 10,1 2e1 10

26 6a7 6e7 to 1147 5e0 8
27 L!w,-l- Ll-o)-l- to 9014- 59_0 8
28 5.2 5.2 %o 8.7 305 1
v 8.7 to 1002 105 5

29 345 3.5 10 5,0 1.5 8
5.0 to 840 3a0 13

8.0 to 8!5 005 8

30 +3,.8 +5,8 to 192 a0 13
31 5e5 3¢5 to 85 540 13
52 2.5 2.5 %o 600 5'5 1
6-0 to 7.5 105 15

33 3oy %4l to Boly 2.0 13
. S5t to 8.l 340 1l

3l +2,0 +240 %o +0.8 1.2 1
+0.,8 to 1.0 1 1.8 13

140 €0 145 05 2

1e5 1o %40 15 14
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Length of Pene=
Depth of Water or tration
Boring Top Elevation |Penetration Range (foet) Seil Type

35 Ll Lal %o 941 540 13
26 548 348 to Ted SeD 13
7!3 to 8.8 105 1].].

37 +542 +5.2 to +2.2 3,0 13
+242 to +0.2 240 1l

38 365 365 to 6.9 3ot 13
6.9 to 845 146 il

39 5e2 542 to 8.2 3.0 13
8,2 to 10.2 240 8.

Lo 10,7 10,7 to 1l.2 0.5 1
1142 %0 15.7 LS il

i Te7 7.7 to 9.7 240 8
7 to 11le7 240 1

L2 7e2 Te2 o 842 1,0 13
8.2 to 1140 248 1h

L3 +840 +840 t0 +6.2 1.8 5
Lpl.}. 2.5 2.5 to }.;.0 1.5 13
A . L].?O to 7'5 5e5 3
L5 +640; +64ly 5o #5,7 0.7 i
*‘50_7 to +]:oLl._ L3 11

LL6 20 240 to 7o0 500 3

Note:s

Borings are in feet and

Mean Low

linters

tenths and are referred %o the plane of

Borings were taken November 1950 and their locations shown on Plates

11 to 156

Depths below the plane of Mesn Low Water are shown thus: 1642
Elovations above the plane of Mean Low Tater arc shown thus: 454l



APPEDIX T

ESTIMATES OF COSTS OF IMPROVEMENTS

ls General, - The estimated 1ife of the considered projects is 50
years, The rate of interest on Federal investments is computed at % percent,
and on non-Federal investments at 3.5 percent, Maintenance requirements of
sand fills ére based on maximum rates of loss determined from past shore
recession. Where send fill is proposed for a shore composed of coarse
material, which is now more resistant to erosion than sand, an estimated
rate of loss twice as great as previously experienced has ?een used. TWhere
sand fill is proposed for a shorc now saudy in compoéition, a rate of loss
equal to the maximum rcocorded past rate has been useds A minimum rate of
shore recession of one foot per year has been used as a basis for estimetes
of losses for all sand fills,

2. Bradley Point (west side)e =~ The plan of protection and improvement

consists of widening 650 feet of shore to & 100-foot width by the direct
placement of sand and the construction of an impermeable groin 300 feet
long.
Be First Costs
Groin = 750 tons riprep at $10.evceeeecarascvsvanes ?5500
Engineering and contingencicsecesesesssssssessscnss 2,500

TOTA.L COST..'.........‘....,’%22’000

be Non=Foderal Annual Charges (Entire shore privately-owned ),
Interest..........f.,;,f....f..f.ff.,fgf.f,g...,.g,$ 770
AMOTt126t10N0s0srasesecsnssssaressacvassenssaseanss 170
Annual Maintenance

Replenishment of sand losses, 600 .cubic .
yards at $1.00..?oo-o.'oo-oooo.??.qo‘...?QC.Ofo...-..-. 600

Repairs to groin, 8 'tOD;S at $10....|.¢-00.....o. 80

Total Non=Federal Annual ChargeS........-...$ 1’620



2+ Prospect Beache = The plon of protection and improvemont considored

consists of widening to a 100-foot width, 6000 feet of shore from a point
gbout.350 feet south of South Street northerly to Ivy Strect with an added
50«foot widening at the south end of the beach and construction of eight
impermeable groins.
B+ TFirst Costse o A_
Sandfﬁﬂ.}BC,OOé/éubic yards ot $O‘ho"ff‘f"“’$l52’000
Eight groins [,200 tons of riprap at $8,,..,..3, 33,600
Engineering and contingencieSesecesvecosesseases 28,000

TOtO.l COS‘to.ooo Y YY) -o.._ooe$215,600

be Annusl Chargese ™~ The riparian ownership of the entire shore
rests in the Town of West Hoven through ownership of a shore road, known
as the "Ancient Highway" which formerly existeds The land betwoon the present
shore highway, Ocean Avenue, and Long Island Sound belongs to the Town
of West Haven except for an undeveloped privately-owned piece of land 250
feet long located north of South Street and a privately~owned piece of land
350 feet long located south of South Strect. The privete land south of
South Street 1s occupied by private residenceses These residences represent
the only developmeﬁt in the Prospect Beach arca considered for protection
and improvement. The total length of beach to be protected and improved is
6,800 feets The southerly 6000 feet of the shore will be improved by
direct placement of sande The remainder will benefit by movement of sand.
from the area of direct p}acement, is@e, through littoral drifte The
publicly~owned shore is 6,200 feet long end is considered to be eligible
to receive ¥Yedoral alid up to one-third of the first cost of construction
of protectiv& workse Although the entire shore legally belongs to the town
through its }iparian ownership, there is actually-only B narroﬁ strip of
publicly~owned leand fronting 600 feet of the ares, the boundaries of which

are not clearly estoblished, Along this 600 feet, the plan is considered to



be for protecction of privateiy-owned prbperty; The publicly—owned_shore
represents 90% of the entire shora, The Federal shore of the first cost
of construction is computed as one~third the cost applicable to the pub-
licly~owned shore, The Federal share, thereforec, bocomes one=third of
90% or 30%.

First costs are allocated'qs followss

Foderal CoSteessessssesessesssessacscscncscssassd 6h?000

Non-Federal 00st........;........,,.....,,.,..,. 119,600

Total CoStesssesnssssesenss§2l3,600

Federal fnnual Charges

Interest....‘..ll.?'io.luc.l.o.....o‘.Di.&,..,..& 1,920
Amortizationg........c...........0.1...........9 .570
Total Federal Annual Charges..;..........$ 2,490

Non-Federal Annuel Chorges

Int@restoocloootn’hflooo.o.or..tl.t'.f....fn..‘?$ B’QLO
AMOrtizatloNesescesseessvassssssescscvsnnsesssne 1;1b0
Annusl Maintenance T
Replenishment of sand losses, 8,00 cubic’ ' T
yards at $O¢75ol¢oo-oo-oot.o-QQOfff.f.foffofcf 6,300

Repairs to groins, L2 tons at $10....o....qg-}g L20

i
Total Non-Federal Annual ChorgeSeseseassssessd 15,100
Totol Annual Chargesoo..,.........coo$ 15:590

Lo Oyster River Point to Oyster Rivers - The plon of protection and

improvement consists of widening to a 100-foot width, 2,400 feet of shore )
from Oyster River Point approximately 150 feet east of Morris Street to
Hubert Street with an addéd 50-foot widening ot the enst end of the areas
Impermeable groins are included as deferred construction if experienco

proves that they are necessary to reduce excessive lossos of sand fill,



ne First Costs,

Sand £ill, 100=-foot widening, 90,000 ¢ubisc
yords at P0s50scvesesssrevroesncssssscenesoneedhs, 000

Added 50-foot widening, 55,000 cubic ymrds
at $O!50'-olnonct-soo|ooooo.ouoooaoooooooocoo.‘27’500

Groins (deferred sonstruction) :
Number of groins, if any, to be based on
experience with the sand fill, Assume
ly short groins at 250 tons -~ 1000 tons
riprap at $1000ooooooQoo-oooaovtoooanoooos.'o 10,000

Enginecring L\nd con'tingencies.................; 12,500
'IOTA-L COST‘. -ooooooo-ot.0$95,ooo

be Amnual Chargcse - The riparisn ownership of the entire shors

rests in the Town of West Havens The backshore arsa east of Hubert Street,
in front of which direct placement of sand is proposed, is continuously
developed for private residential usei Sea walls in front of this residen=~
tial area are constructed so that there is 1ittlg or no lané between the
walls and Long Island Sounde Although the shore legally belongs to the town
through its riparian owngrship, there is actually only a narrow strip of
publicly-owned land in existencs and the boundariss of this land are not
clearly establisheds The sand fill is considered to be for protection and
improvement of privetelyeowned propertys Only that portion of this privately~
developed shore consisting of towne-owned street ends is considered to be
eligible to receive Federal aid in the first cost ?f construction of protec—
tive workse West of Hubert Street to Oyster River, thero is a town~owned
bathing beach known as Oyster River Beach in front of privately~owned
property developed for residential use. Due to the present use of this area
as & public bathing beach ond because there is a substantial width of town=~
owned land in front of the privete residenceé, the area is regarded as being
eligible to receive Federal aid in the first cost of construction of pro-
tective works, The plan considered will benefit this public beach through
previslon of a source of supply to nourish ite The Federal'share of the

cost is computed as a percentage of the cost of the added 50=foot widening

I =L



determined from the relationship between length of publiclyand privately~
owned shore area which will benefit through littoral drifte The length
of shore to be improved is 3,500 feet. The easterly 2,100 feot of this
area will be improvedrby the direct placement of sands The westerly 1,100
i‘eet_will benefit by movement of sand from the area of direct placement;
fe€ey by littoral drift, Publicly~owned property along the easterly 2,&00
feet of shore consists of street énds which constitute 300 feet or 12,5% of
this area, The improvement of +this eastérly area involves the placement of
90,000 cubic yards of sand, 12.5% of which, or 11,250 cubie yards being for
protection and improvement of publiclyw=owned propertye. Publiclye=owned
property nlong the entire ares consists of 300 feet of street ends and 1,100
feet of public bething beachs This represents 0% of the entire shore, all
of which will benefit from the added widening fo be_placed at Oyster River R
Pointe The added w?dening involves placement of 55,000 cubic yards of sand,
Lo% of which, or 22,000 cubic yerds, being for protection and iﬁprovement of
publicly=owned property. The total improvement involves placement of
15,000 cubic yards of sand, 33,250 of which, or 22,9% being for protection
and improvement of publicly-owned property. The Federal share of the first
cost is computed as one~third the cost of protective works for the publicgly~
ovmed property, or one-third of 22.9% equal to Te6%s First costs are ale-
located as follows: |

Federal Cost....,..........,,«....,........;.,,.$ 74200

Non=Federal cOst..................._.....'....,,....._!; 87,800

Total CoStesessesnsesesss$I5,000

Federal Annuel Charges

Intere.s‘t.-.....-...‘l.o‘.’fb.o.onaoc.....OOI ooo.!qa$ 220
Axnﬂrtization............. PR EREBPINE IS ACEODEDOESY 60

Total Federal Annual Charges $ 280



Non-Federal Annual Charges

InterGStooco:f.o?..,cgc-.o-ooaoao??---?f--oo.-$ 3,075
Amortizationt0'|....¢ooo-oooo-o-'ooooo....o--o 670

Maintenance ‘ o
Replacement of sand losses, 3,900 cubic
y&rds ot $0.?5'Q,..00.00.001O!Q.!OOQ.QQIOQOO 2,925

Repeirs to groins, 10 tons at $l0essecescsnce 100

* E—_—————

Total Non=Federal Annual Charggs,..f....,$ 6,770

Total Annual Charges.....-...-o$ 7050

5¢ Woodmont Shore, « The plan of improvement consists of protection

of portions of the Woodmont shore by the placemept of sand fill as follows:
widening to a L00=foot width about 500 feet of shore in the first pocket

beach west of Merwin Point; widening to & 100=- to 150«foot width about

3,600 feet of shore from Chepel Street northerly to a point aprroximately

LOO feet nerth of Andersonm Avenue; the construction of five impermeﬁble groinse

ae Mrst Costs

Sand Fill:
Widening first pocket beach west of
Merwin Point 20,000 cubic yards
at wooh5ooobi;ooaoo¢0'1ooooaooooooootna 9;000

Widening beach Irom Chapel Strest to
Clinton Avenue, 25,000 cubic yards o
at $Olh5000000!0000b000000-.00..0..-.. 11,250

Widening beach from Clinton Avenue to
Bonsilene Avenue, 150,000 cubic yards
at QOOhSQ-DIOt--ﬁo.on.ooaocotoo.tot.t. 67,500

Widening beach from Bonsilene fvenue to

LOO™ Peet north of gnderson Avenue '
ME,OOO cubic yﬂrds at $0.b50.ll.ll..ll 20’250

Bigineering and contingenciosSessseeessssa 716,200
121,200

Groin construction, 3000 tons riprap
ot $8..‘|......t.tcotlionc..l...t...f...$ eh’OOO

Engineering and contingencicsSe.essesssces 3,600
i -
' $ 27,600

Totol Cost $151,800
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be Arnual Chargese= The ownership of the shore rests in the Town

of Milford and the Woodmont fLssociation. The Woodmont Associntion is listed
as a borough in the Connecticut State Menual and by the Tax Department of
the State of Connecticut, Its charter gives it the right to tax, to issue
bonds and set the intersst rate thereon, to construct piers and docks,

build and maintain highways and public square, %o céndemp property for cér-
tain public improvements and make ﬁayments on such lands, to make special
appropriations and lay specinl taxes to meet the sames The Association has
all rights necessary %o negotiate beach imprqvements that are ordinarily
ellowable to any other political subdivisions The charter of the Association
or the ordinances and by-laws aedopted by the Association give it no rights
to restrict the use uf the public beach fronts unless for violations of de~
cency, safety or sanitation, The beach thot will be crected by the placew
ment of £ill will accrue to public ownership and it will be available for
use by the general publice Portions of the shore are developed for private

residential use with only o narrow strip of beach between these residential

developments and Long Island Sound. The purpose of the proposed improve=
ment along shore arens s0 developed is cgmsidored to be for the protection
of private}yeowned property and, therefore, not eligible to receive Federal
assistance, except for the ?ercentage of such shore ares reprssented by
publiclywowned strecet ends. The remsinder of the area lies in front of
publicly=owned streets which run parallel to the shore. Such arecs are ree
garded as being elig;ble to recelive Federal aid up to one~third the first
bosé of coﬁsfruction. The lengths of shore areas and percentages of these
lengths consicered eligible to receive Federnl assistance in the first cost

of improvement and protection are listed below:



Percentage of Shore

Length (Feet) Eligible for Federal
Area ' Public Private Assistance
First Pocket Beach 500 0 100
west of Merwin Point
Chapel Street to 100 500 16=2/3
¢linton Avenue
Clinton to Bonsilene 1550 0 100
Avenue
Bonsilene sivenue to 115 1235 8=1/2
hoo feet north of (Street Ends)

Anderson Avenue

Construction of groins is proposed between Merwin Point end the north
limit of the fill., Approximately 50% of the shore to be protected by groins
is considered eligible to roceive Federal assistance in the first cost of
construction. The Federal share of the cost of groin construction has been
determined as 1/3 x 50% or 16-2/3%,

First costs are allocated as follows:

Federal Cost

Sand Fill.

Pocket beach west of Merwin Pointesssessssssessd 3,000
Chapel St. to Clinton AvenuCeeseveesssrsoesses . 625
Clinton Ave. Lo Bonsilene AVCesdvssennasencnss '500
Bonsilene Ave. t0 10O feet north of

Andserson AVeNnUCeesesornsesssovsssnpsenendsiosee 575

Groin Construction...............«.a.....-.--.-- hjooo
Engineering and cbntingencies........o-..e...-o. h’éoo

Total TFederal COSto}ioatioaoooco(c3.i$ 35’500

NonwFederal Cost

Sand Fill;
Pocket Bedch west of Merwin Pointessseseessessed 65000
Chapel Ste t0 Clinton AVenUCesecssssssssvesscasse 105625
Cliﬁton Ave, to Bonsilene AVCensssarnesstsasrese hE:OOO
Bonsilene Ave. to LOO feet north of
And@rson Avenuc.v1..........o&-ko..dah.ro..-. 19.675

Groin Constructiontoﬁiollobmoto..o)%-iﬁoi...oi.i 20‘000

Engineering and contingencicsesesssssespivecsees 15,200
Total Non=Federal COSt.oodiiooooolo.o00000%1165500
Total CoStessseserseseissesfl5l,800
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Federal Annual Charges

-

Interest...-..-o.g?...f..¢..........-.,.-...,$1,060
Amortizati@no.ov-ooooot'ovov;o-oo011oooocoofo 310
Total Federal Annual ChargeSesssssesse$l,370

Non-Feder&l Annual Charges

Interest....f,f.,?g,f.fg,f.,fgg.,.,.........$ h¢080

Amortia&tion......s...a.........--.-...o.... 890

Maintenance : ’

Replenishment of sand ldsses 6,700 " :
cubic yords atb $O.60.-¢.ooo-ooooo,..f.tf&f L,OEO

Repairs to groins 30 tons at $10ssessscecas 300

Total Non~=Federal Annual Gharges.o..-...,.‘$ 9?290

Total Annual ChargeSe.s$10,660

6e Burwell Beache = The plan of protection and improvement considered

consists of widening 900 fect of Burwell Beach to a 100=foot width and con=
struction of an impermeable groin at the north end of the fills
'8¢ TPirst Costs _ S '
Sand Fill 32,000 cubic yards ot $0s75eessse$2L,000
Groin 1,350 tons riprap at §9eecssessssssee 12,150
" Engincering and contingencicsesseenenvensss 5,350

‘Total COStoocoooatooo$bl:500

b. Non=-Fcdernl Annual Charges (Entire shore privately-owned)
Interest.......-.......-...-oo-m---ooc-oa--$ l,h50
Amortization»ooo-c..‘oo--ooooo.ooooo-o!omoc 520

Annual Mointenance
Replenishment of sand losses 500 cubic
ymrds ot $1.00.¢¢.......o.oo.ccfwo.oco-§f 500

Repeirs to groin 1l tons &t‘gloonaucogvqu 140

-Total Non-Federal innual ChorgoSeeseced 2,410
7w Gulf Beachs = The plan of protection and improvement considered
consists of widening cpproximetely 1200 feet of Gulf Beach to & 100~foot
width by the direct placement of sand,
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Le HIrsST LOSTS
Sand £i1l 15,000 cubic yards at $0.60sseesensas$27,000
Engineering and contingencicsessesseevsessconas 1,000

Tot&l COSt..-‘.. sasseene -.-.$51,000

be Annuol Chorgese = The shore to be improved is publicly-owned

end, thercfore, eligible for Federsl participation up to one=-third of the
first cost of constructions FirSt_costs_are ellocated as follows:
Federal Cost......,.......,...o...g.g.-..¢.-g..$10f300
Non=Federal CoStesessssessesscsscsersescecserss 20,700
Totel Costeessd3l,000

Federal Annual Cherges

Interesto....tgn...ﬁ.f...g.9....f.g.-..oo¢§-...$ 310
Amortization..ooonoogooooocu.o-oco.fnooo-o‘ft.. 90
Total Fodoral Annual ChergesSesessecssiesd  L0O

Nen-Federal Annudl Charges

Interast....-..oo............-..........m..a..-$ 725
ﬁmﬁrtiz&tionoaoi.oo-;;ocooooootocaoooocog,-oooo 160
Meihtenance ‘

Roplenishment of “sand losses 1,100 cubic
yards at $10003101ooooc.oooc.-oor.utoffa-ft-._;izigg

.....

[

Total Nen=Federal Annﬁal Ch&rges..§¢f....ogq..$-1,985

Totol finnual ChargosSseesd 24385

8s Silver, Myrtle, Wolnut, Laur¢l and Cedar Beaches and Mcadows Ende =

The plan of protectieon and improveoment consists of widening to a 100=foot
width by direct placement uf sand, 15,600 feet of shore botween and in=
cluding Silver and Cedar Beaches with an added 150=foot widening arqund
MEadow§ End, cnd construction of 11 impermeable groins along Myrtle,
Walnut, Lourel and Cedar Beaches.

fle. First Custs

Send £ill.740,000 cubic yards ot $0slOsasse esee3296,000
Groins 12,500 tuns riprap at $8eessssvesssesewe 100,000
Engineering and contingencicSssssesssveeseserns 59,000

Total COSt-ow-utavoeawni-$h55’000
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be Annual Chergeses - The ownership of the shore to be protected

ond improved is part public and part private. Publicly=owned shore prow=
perty consisting of street ends, smoll lots and a public bathing besch be-
longs to the Town of Milf?rd. The aggregate longth of this publicly=

wwnod shore frontage is 1,560 fcet or 10% of the entire shoroa The publiclye
owned shore is considered to bo eligible to recoive Federal aild up to
one=third of the first cost of construction of protective works. The

Federal sharc of the first cost of consitruction is computed as a percentogo
of tho total first cost of constructicn oqual to onc=third of the percontege
of the shore which is publicly=ownede The Fedcrsl sharc of the first cost

of congtruction is theroby determined to bo 1/3 of 10% or 3*1/3%' First

costs aro allocated as follows:_

Non~Fodoral COStcg..o..ooooo.ogf.tgggtgtts-'h39’800

lTot&l COStesessasnonesasli55,000

Fodoral Annual Chargoes

IntGrOSﬁoo-ng?g-ooo?g?fg?9f--1onfg,o?oaoog$ héo
Amortizationa.......-........o.....g....o-q;_ﬂ__}ég
Total Foderal snnual ChergoSeeesessed 590

Nen=Federal fLnnual Charges

Inﬁercst.qoéog.f.g,.-3.3.7qf.,..--.g.,g..¢g$ 15,360
mgrtiza-tio.n.’:...‘a_o AHBC IS EICIBREBRPI RO IERS 3,350
Annual Maintenance ’
Replenishment ¢f sand losses 12,000
cubilc yards ﬁt $O‘6O""""'”?‘.""’ff! 7,200
Repeirs o groins 125 tons riprap ot $10see. 14250
. E L R T A

Totel Annuel ChoargeSsesessssessssessad 27,750
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_9. Silver, Myrtle, Walnut, Laurel, and Cedar Beaches and Meadows End. =

A preliminary plan of improvement was considered consisting of widening to
& 100-foot width, 13,000 feet of shore-aIOng Silver, Myrtle, Walnui, Laurel
end Cedar Beaches, placing sand fill on the bar connecting Charles Island
t0 the mainland and construction of an impermeable groin LOO feet long at
the west limit of the fill at Cedar Beach. This plan, and the reasons for
its revision in favor of a plan that would provide more positive shore
protection, is discussed in paragraph Li8. Though not as desirable as the
revised plan from the standpoint of shore protection, the plan does possess
features involving more recreational development. The estimate of costs
is included here because of widespread local interest in a development of
this type. -

Be First Costs

Sand Fill,

9802000 cublc y&rds at $0.h0..¢..oooootl$§92,000

Groin Construction
1,250 tons riprap at $10t00..o|00..0l'§. 12,500

Engineering and contingencieS.....--..--.o- 60,900‘
Total Cost-....-....-o..Q-.'..---....- $ héB,hOO

be Annual Charges.-- Since this plan is not considered to be as

desirable for shore protection as the one recommended, all costs are com-—
puted as non-Federal costs and all annual charges as non-Federal anmmal
charges,

Non-Federal Annual Charges

Interest...........................-.......$ 16,300
AmOrtiZatiOI’l--.--.....o..-.--o.-.c-o....a.. 3,550
Meintenance

Replacement of sand losses
22’000 cubic y&rds at $0060.o0000000000|¢ 13,200

Repairs to groin
15 tons riprap at $10ssseccsvarsessonsone 150

" Total Won-Federal Annual ChargoSseescessed 33,200
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APPENDIX J

ESTIMATES OF BENEFITS FROM IMPROVEMENTS

1. General.'- Public Law 727, 79th Congress, suthorizing Federal
partiéipation, states that "with the purpose of preventing damage‘to
public property and promoting and encouraging the healthful recreation
of the peopie, It is hereby declared to be the polioy of the United
States fo assist in the econstruction, but not the maintenance, of works
fﬁr the improvement and protection against erosion by waves apd currents
of the shores of fhe United States that are owned by States, municipalities,
or other political subdivisions*x', The problem in Conmsctiout is primarily
the loss and deterioration of its beaches, and secondarily the probtection
of shore structures from direct damege., The bensfits computed herein are
based on the promotion and encouragement of the healthful recreation of
the people by improvement and restoration of public beaches, protection
of shors propefty, and inereased esarning power or value of shore lends e
Benefits aceruing from increased value of areas behind and adjacent to
shore property, increased business and recrestional use of privately-owned
shores have not been estimated.

2, Bradley Point (west side)e = s Federal Benefits. = The United

States does not own land in this area, Therefore, no Federal benefit will
result from the improvement,

be Non-Federal Public Benefite = °

(1) - Barning Power or Value of éhore Lands - The improvement

will result in inéreased land valuess Public benefit therefrom will be
derived from inoreased texes on privately-owned land,
Assessed value of shore land......-....a--.$ 32,500

Estimated increase in land value due to :
1mpr0vement - 507.00..0.-'000oot..oovlb.‘$ 16 250

BT T o

Tax rate $25.00 per thousand.

Estimated 1norease in tax income 25 x

16!25obntt‘vtt‘ui|-oouoooboototcl.t.lobot$ hoé

el



De Private Benefit,

(1) Average Annusl Direct Damspes Prevented,..- The shore
area. to be improved.is protected by groins, bulkhead,.and a sea wall,.
A benefit will result computed as & savings in cost of maintenance of
protective structurss,

Estimated walue wooden groins and
bulkhead...a...-.oooqo-......-....o--;op$ l,OOO

Estimated wvalue of 200-foot sea wallsesessd 5,000
$ 6,000
Estimated savings in maintenance costb,
10% value of bulkhead and groins and .
5% of walue of 568 Walleyeessivisononcsnsed 350
The existing beach is subject to sand losses due %o

erosione A benefit is oomputed based on prevention of these lossess

Estimeted annual sand losses 100 cubic
ya.rds »

Replacement velue §$1.50 per cubic yard
Benefit 100 x $1h500oooooooo.oc'i-cno..tt.$ " ,150

(2) Benefit from Inoreased Earning Power or Valuse of Shore

Leand s = The improvement will result in increased land veluess The annual

benefit is compubted as a 5~1/é% interest gain on the incresse in value. .
Estimated increase in land valuCesscessesed 16,250
Annual gain, .055 X 16,2500...0.‘.&.0“.-.-@ 570

d. Summery of Benefits, Bradley Point. - Evaluated benefits

are tabulated below:

Benefit Foderal Non-Federal Public  Private Total
Increased o & Loé $ 570 $ 976
earning power
Direct damages 0 ¢ 500 500
prevented
Total 0 $ Loé $1070 $1,476 .
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3e Prospect Beach, - &« Federal Benefits = The United States does

not ovm land in the areas Therefore, no Federal benefit will result from
the improvement.

be Non-Federal Public Benefit, -

(1) Average Annual Direot Damages Preyenbtsds = The shore

highway and publio shore are protected by éea'ﬁalls'ana rovetment, The
placement of fill will provide additional protection. Benefit therefrom
is computed as a savings in maintenance cost of protective structures,

Length of sea™ walls, 570 feet, Estimated
'V'alueooooooooo-oooooc-aq.lococc‘olj.ooo|¢.$ 28’500

Length of revetment, 600 feet. Estimated
ve‘lue’.'.‘....'.......'.... .......'I.'."$ !OOO

Total estlmated velue of struotures........$ 31,500

Estimated annual savings in maintenance
OOStS, 5% or..g-.--.-...-..-..-.-.o..-..c$ 1’725

(2) Incressed Eerning Power or Value of Shore Landss = The

improvement will result in increased value of shore lands Benefit there-

from will be derived from increased taxes on privately-owned land.

v s . ——

TBenefit from Inereased Taﬁésdu

Assessed value of privatolyhowned lendeseesd 23,000

Estimated increase in valus dus to
1mprovemsnt 50? or.....-...-...-.--...--$ 11,500 )

Tax rate $25.00 per thousand.
Estimated tax increase..,.,.......-;go-oaoo% 290

(3) Recreational Benefit, - The existing shore area is

unsuitable for recreational use. It consists of sea walls and revet=
ment protécting & highway and bluff and a.ooarse sﬁingle?_cobble, and
boulder shores, Placement of sand will improve the composition of the
shore and provide 8 large ares suitable for recreafional purposess
The improvement will provide more then 500,000 squére feet of ugable

beach arda. Allowing a desirable optimum space standard ef:75 square

I3,



feet per person, the proposed beach would accommodate 6,600 persons
during peak uses Patronsge of the basch is estimated by oomparison
with attendance figures compiled during 1948 at Anchor, Gulf, and Silver
Beaches in the adjoining town of Milford, These three small public
beaches, having a combined area not exceeding one-fourth the ares which
would be provided at Prospect Beach, had a combined annual ﬁttendance
of 121,000 people. The population of West Haven (31,500) exceeds that
of Milford (25,300), 1In addition, Prospect Beach is located only a
short distence from the densely populated area comprising New Haven
(populetion 160,000)s There is a tovmeowned beach in West Haven bebween
Sandy Point end Old Pield Creek, This beach is adjacent to a polluted
harbor area. Pollution that could endanger the health of bathers exists
along the south side of Sandy Point (the northern end of the town~owned
beach)s For purely recreational use, Prospect Beach would be the most
desirable arsa in West Haven for development of a bathing beéoh. Dus
to the large population to be se;ved it is felt thet abtendance at West
Haven beaches would greatly exceed attendance at beaches in Milforde

It is conservatively estimated that annual etbtendance at Prospect Beach
will be at least 100,00 persons. The value per person fof beach use is
evaluated as the minimum fee that patrons would be required to pay if
the beach were a private eéterprise. This is estimated as $0.20 per
persone The anpuel estimated recreational value of the imp:ovement;

therefore, 1ls determined as follows:

100,000 x $0420 = $20,000

Be. Private Benefits,.

(1) Average Annual Direct Damaggs Prevented. =~ Privately-

owned property 1s protected by sea. walls, The improvement will provide
additional protection, Beneflt therefrom is estimated as a savings in

cost of maintenance of protective structures,

. i



length of sea walls, 600 feet, )
ostimated valu50000flo.ca.,loooodoo'.hllttﬁls 30’000

Estimated snnual "savings in mainteqance
GOSt, 5% Oroco-o.oaoelotouoo--loo:;:o;cd$"-1,500

(2) Benefit from Increased Earning Power or Value of

S8hore Lande - The improvement will result in increased value of privately-

owned shore land., Benefit therefrom is compubed as a Bdl/é% interest
gain on the increase in valuee

Real value of privately-owned landaesssesed 23,000

Estimated inorease in valuGsssssesssseesesd 11,560

_Estimated benefit ,‘ %=1/2% of aboVesesssessd  LOO

de Summary of Benefits, Prospect Beach. - Evaluated benefits

are tabulated below:

Benefit Pederal Non~Federal Public Private  Total
Direoct dam~ 0 § 1,725 ¥F00 $1,%00 @ § 3,225

eges prevented

(J

Inoreased earn- 0 290 725 Loo 690

ing power P (2

Jeer 3;‘2590 )
Recreational 0 20,000 2 0 20,000
Total 0 $ 22,015 $ 1,900 $23%,915

lie Oyster River Point to Oyster River, - as Federal Benefit, ~ The

United States does not own land in the area. Therefore, no Federal bene=
fit will result from the improvement,

Pf Non=Federal Public Benefit.

(1) Benefit from Increased Eerning Power or Value of Shore

Land, = The improvement will result in increased velue of shore.land.
Benefit therefrom will be derived from increased taxes on privately-ewned

land,

Benefit from Inecreased Taxes

Assessed value of privately-owned _
shore landguoonooh-oofroofo;oaclvacooco¢$105,000'

Estimated increase in assessed value, = ..
50%"..00'.‘.0900"..0000‘0i500?..00.’,'% 52,500

J=5



Tax rate, $25.00 per thousand.
Estimated increase in-taxes.};........-.-.$ 1,300

Ce Private Benafit,

(1) Average Annual Direot Demages Prevented, = Privatelye

owned property is protected by soa walls, The improvement will provide
additional protection needed to prevent undermining of.exitting structures
through erosion. Benefit therefrom is estimated as a savings in cost of
meintenance ef protective structures.

Length of sea walls, 2160 feet. . .
Estimated ve.lue.........-...-u.-un-n$ 5}4- Q00

Estimated annual savings in maintenance
OOStS, 57...-ooooaooo-o-yton.ooo-olcco.0$ 2’700

(2) Benefit frgm Inoreased Barning Power or Value of Shore
Lande = The improvement will result in increased value of privatelyhowned
shore lende Benefit therefrom is computed as & 5;1/?% interest gain on
the ineressse in value,
Real value of privately-owned shoré land..s$105,000
Estimated increase in walue, 50%.;..;.;..Q-$ 52,500

Estimated annual benefit, 3-=1/2% of abovess$ 1,840

o - Summary of Benefits, Oyster River Point to Oyster River, =

Evaluatéd benefits are tabulted below:

Benefib Federal NonwPederal Public Private Total
Direct dame 0 0 42,700 2,700
ages prevented ;
Incressed earn~ O $1,300 1,840 | 3,140
ing power 7 ‘ ' '
Total 0 $1,300 $li,5L0 $5,8L0

e Wbodmont Shore ¢ =~ g,"Federal Benefit, -rThe ﬁhiﬁéd Steates

does not own land in this area, Tﬁerefore, no Federal benefit will

result from the ilmprovement.
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be Non~Federal Public Benefit.

(1) Average Annual Direct Damage Proventeds = The shore

area to be improved 1s partly protected by sea walls and riprap revetment.
An unprotected stretch of ghore is eroded to the edge of an existing streets
Land and road along this unprotested shore ars in danger of being lost if
protection 1s not provided, Existing shore protective sitructures have

been constructed by the Woodmoent Association, largely through funds ob=
tained through WPA grants. Benefit is computed as a savings in maintenance
costs of existing structures and prevention of damage to the unprotective
shore ares.

ESTIMATED SAVINGS IN MAINTENANCE COSTS OF PROTECTIVE STRUCTURES

Structurs Length (Feet) Estima#ed Valge ﬁ;;ﬁg:g:gcéngg:%
Sea Wells 2350 $67,000 $2,100
Riprap re- 1000 10,000 500
vetment
Totel Estimated Sevings : .. $2,600

PREVENTION OF DAMAGE. TO UNPROTECTED SHORE-AREA. - .

' Estimated-value of LOO feot of shore land and street § 15,000

Estimated annual loss based on totel destruction - 5%
in 20 ysars

Estimated annual loss or damage prevented $ 2,250

(2) Benefit From Increased Earning Power or Value of Shoere
‘Lende - The improvement will result in increased land values, Benefit
therefrom is computed es estimated increased baxes on privately-ovmed land,

BENEFIT FROM INCREASED TAXES

Assessed value of shore land $ 83,000
Estimated inerease in value due '

to improvement 25%
Estimated inorease in assessed

value $ 20,750

Tax rate $30.00 per thousand,
Estimated increase in tax income

30 x 20475 $ 620

L J-T



(3) Reoreational Benefit, = The shore ‘area to be improved

1is eroded very close to existing protestive struocturese The existing
beach is nerrow and coarse in composition and generally unsuitable in
its present condition for recreational use, The improvement will pro-
vide s long-extent of sandy\beach which can be used for recreational
purposés. There is at present only one small pocket beach sbout 300
feot long known as Anchor Beach at Woodmont, which is used for bathing.
According to counts mﬁde by life guards during 1948, 20,225 persons used
Anchor Beach during June, July, and Auguste The improvement will provide
another 2265 feet of public beach suiteble for recreastional uses It is
conservativgly estimated that this additional beach will result in en
increased beach use of.this shore area at least equal o present use of
Anchor Beachs The recreational value per person for beach use is evaluated
as the minimum fee that pabrons would be required to pay if the beach were
& private enterprise, This is estimeted as $0.20 per person. Using an
estimated increase in use of the beach of 20,000 persons per yoar, the
recreational value is computed as follows:

20,000 x $0.20 = $1,,000

Coe Private Benefit,

(1) Bemefit from Imcreased Farning Power or Value of Shors

Lands =~ The improvement will result in inecreased walue of shors land.
The ennuel benefit is computed as a 3-1/2% interest gain on the estimated
1increése in value of privately-owned shore land,

Assessed value of privately~owned shore land ¢ 83,000

Real value of privetely-owned shore land $166,000
Estimeted increase in value, 25% $ 11,500
Annual gain at 3-1/2% $ 1,L50

de  Summary of Benefits, Woodmont Shore

Benefit Federal Non-Federal Public Privets Potal

Diregt damages prevented 0 ‘ $.,,850 0 $ L,850
Increased “Burning pewer 0 _ 620 $1,450 2,670
Reorsationsl : 0 - : 4,000 0 1,000

Total 0 $9,470 $1,L50 $10,52¢



6 Burwell Besch, ) Federal Benefit, = The United States does

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

the improvement,

be Non=Federal Public Benefit.

(1) Increased Earning Power or Value of Shore land, = The

improvement will result in increased land values,. Public beneflit therefrom
will be derived from increased taxes on privately-owned land.

BENEFIT FROM INCREASED TAYXES

Assessed walue of shore land $ 25,000
Estimated increase in wvalue due to

improvement 50%
Estimgted increase in assessed value $ 12,500
Tax Rate is $70 per thousand : " o
BEstimated incroass in tax inoome 3 375

ce Private Benefit,

(1) Average Annual Direct Damages Prevented, ~ A wide sand

beach will provide protection to sea walls frontiﬁg'the shore property.
Benefits are computed as a savings in meintenance cost of these structures,

ESTIMATED SAVINGS IN MAINTENANCE COSTS OF PROTECTIVE

STRUCTURES
Length of existing sea walls, 900 feet
Estimated value of sea walls per linear foot § 25
Total sstimated value of sea walls $ 22,500

Estimated savings in meintenance costs 5% or § 1,125

(2) Benefit.from Increased Earning Power or Value of Shore

Lende = The improvement will result in inéreased_land values. The annual
benefit therefrom is computed as interest of 3-1/2% on tﬂe estimated ine
crease in value,

Estimated increase in assessed V8lUB, seeeenseed 12,500

Estimated increase in resl wvalue, . '
2 x $12,500.-.0o...000...000O00000000000I000$ 25‘000

LI

Armusl galn - ¢035 x 25,000.4«-.9--1000oooooo.$ 875

d» Summary of Benefits, Burwell,Beach. - Evaluated Benefits are

tobulated below:
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Benefit | Pederal Non-Federal Publie  Private Total

Direct damages prevented O 0 $1,125 $1,125
Increased earning power 0 $375 875 1,250
Total 0 $B75 $2,000  $2,375

7o Gulf Beache = ge Federal Benefit, = The United States does not

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

E, Non-Federal Public Benefit,

(1) Average Annual Direct Damages Prevented. - The beach .area

is protected by a concrete sea wall and a series of groins. Widgning the
beach by the placement of send will cover the groing and proteoct the gea
wall resulting in a benefit evaluated as a reduction of maintenance costs

of protective structures, This benefit is computed as follows: -

Structure Length {feet) Estimated Value Es?imated Annual
— - Malntenaqce‘Cost
Sea Wall 810 $ 21,000 , 81,80
Groins 115 2,500 250
Totel Estimated Savings $7§0\

(2) Recresational Benefit. = The present beach is largely

unusable for recreational purposes due to the coarse nature of the shore
materials. The present available area 1s inadesquate forlpresent attendance«
During June, July, and August 1918, life guards checked in 36,000 peopier
During peek use, it is estimated that 1,300 people used the beach, allowing
about 15 square feet of béach aref PEr person. 4L desirehle optimum area
is 75 square feet per persoﬁ.. Placement of sand will increase the usable
area from about 20,000 to 110,000 square feet, allowing peak use by 1,470
persons (110,000} at optimum space standards.. This peak use is considered
to be low. 720tua1 patronage of Gulf Beach is expected to increase at
least 50% due to the proposed improvement.. The increased patronage is
estimated as follows:

36,000 x 1/2 =. .- 18,000

J=10



The recreational value per person for beach use is evaluated for the in-
croased attendance as the minimum fee which patrons would be required to
pay if beach were a private entérprise.‘ ihis‘is conservatively estimated
as $0,20 per person, Therefore, the amnual recreational value of the im=
provement is as follows:

18,000 x $0420 = 33,600

Ce Sumnary of Benefits, Gulf Beach., « Evaluated benefits are

tabulated below:

Benefit Foderal Non-Federal Public Private Total

Direct damsges prevented O $ 750 0 $ 730

Recreational 0 3,600 o 34600
 Total 0 §1,330 0 $4,330

8s Silver, Myrtle, Walnut, Laurel and Cedar Beaches and Meadows End » -

g.e  Pederal Benefit, ~ The United Stetes does nét own land in the area.

Therefore, no Federal benefit will result from the improvement,

b. Non-Federal Public Benefit,.

(1) Average Annual Direct Damages Preventeds = Erosion
has necessitated the protection of ‘the shore road, East Broadway, by
the construction of a steel sheet pile bulkhead and the placeﬁent of rip-
rap reyetmént in from of portions of this bulkhead, The placement of
sand fill should result iﬁ savings by eliminating the need for protective
structures. The value of this benefit is estiﬁated as & savingsrin eost
of meinbenence of existing structures;

Length of steel sheet pile bulkhead........... T00 feet

Estimated value of bulkhead at $50. per llnear
foot - 430 x 70000-oooqootq---Oioctofioavquc$ 21,000

- BEstimated annual sav1ngs in malntenance 5% of
321 000 ..00.00"...!.......'...QII....Q’.$ 1050

d=11



(2) Benefit from Increased Earning Power or Velue of Shore

Lend. = Artificial placement of £ill will permit result in inoreased land

values of shore propertys Benefits therefrom will be derived from increased

taxes on privately-owned land,

BENEFIT FROM INCREASED TAXES

Estimated Estimgted
Increase in Increase in
Ares Length (feet) Assessed Value Value (%) , Assessed Value
8ilver Beach 1,850 $ 55,500 25 $ 13,900
Meedows End 3,800 61,600 100 61,600
Myrtle Beach 1,360 L,0,800 50 20,400
Walnut Beach 3,360 ,L5o 10 1,400
Laurel Beach 2,050 98,400 10 9,800
Cedar Beech 1,700 L2,500 50 21,200
$ 114,300

The 1908 tex rate is $30. per thoussnd,
Estimated increased tax ineome $30 x 1hl.3 = $h,530

(3) RBecreational Benefit. = The existing public beach is too

small to pfovide adequate recreationai area, During June, July, and August
198, 65,000 persons were checked in by life guards at Silver Beach. During
peak use, it is estimated thet 2,100 persons used the beach, allowing less
than 20 square feet of beach ares per person. 4 desirable optimum area is
75 square feel per person. In addition to the attendsnce st the publiec
beach, intensive recreational use is made of the numerous street ends which
compose the grestest extent of publicly-owned shore. It is estimated that
100,000 persons per year use the publicly-owned areas now available.
Placement of sand fill will more than double the area of these town-ovmed
sections of beach. Public benefit will result from this enlargement of
beaches through increased beach patronage estimated as 50% of present
patronage or 50,000 persons, ‘The recreational value per person for beach
use is eveluated for the increased attendance as the minimum fee which
patrons would be required to pay if the beach were a private onterprise.
This is conservatively estimated at %0.20 per person. Therefore, the annual
recreational wvalue of the improvement is as foiiows:
| . 50,000 x $0.20 = 410,000

J-12



Cs Private Benefit,

(1) Average Annual Direct Damages Preventeds = The shore
area slong which it is proposed to place sand fill is ﬁrotadted by numerous,
sea walls, bulkheads, and groins. The sand fill will cover the groins
end give protection to the walls and bulkheads resulting in a benefit
through reduction of maintenance costs. Erosion of the shore and storm
demage have resulted in the destruction of buildings formerly located on
the beaches, . Conbinued erosion will result in further losses %o buildings
now located at the water'!s edge. The plan of improvement will provide
protection for these buildings resulting in a benefit computed as prevention
of enticipated losses, DPast erosion of 1 to 3 feet per year has resulted
in loss of existing beaches, A berefit will result from reduction of these
annual lossese This latter benefit has not been evaluated. Evaluated be-
nefits are as follows:

ESTIMATED SAVINGS IN MAINTENANCE COSTS OF PROTECTIVE STRUCTURES

Estimated Annual

Structure Length in Feet .= Estimated Value Maintenance Cost
Sea walls Ly, 700 $ 195,000 $ 92,700
Bulkﬁeads 960 25,000 _ 2,500
Groins 3,900 - 2l4,000 2,400

¢ Total Estimated Savings $ 11,600

ESTIMATED SAVINGS IN BUILDING LOSSES

Assessed value of buildings subject to loss

through erosion or storm damage _ $ 70,000
Real value of buildings = 2 x $70,000 $14,0,000
Assuming a possible 50% selvage of

buildings, entisipated loss 140,000 _ $ 70,000

2 .

From pest rate of erosion of 1 to 3 feet

per year, building losses would ococur withe

in 20 yearse Annual loss estimated as

1/20 % 70,000 = $ 3
Therefore, estimated annual savings = $ 3

J=13



(2) 1Increased EarniﬁgﬁPower or Value of Shore Land, = Placew
mont of f1ll will fesult in increase of land wvaluess The estimated increaée
in assessed values of shore land is $1L41,300, The real valus of this in-
crease is 2 x $111,300 = $288,400, Benefit from this increase is computed
as a gain of 31/2% per annum, which could be realized by direct sale of
improved shore land.

Annual Benefits = ,035 x $288,600 = $10,100

de Summary of Benefits, Silver, Myrtle, Walnut, Laurel, and Cedar

Beaches and Meadows End, = Evalusted bensfits are tebulated below:

Bene fit Federal Non-Federal Public  Private Total
Direct demages prevented 0 $§ 1,050 $18,100 $19,150
Inoreased earning power 0 11,3%0 10,100 14,430
Recreational o 10,000 0 10,000
Total o $15,380 $28,380 $43,580



APPENDIX X

POLLUTICY ALONG THE CCNNECTICUT SHCRE

1, Pollution Study. - A sanitary study of shore bathing waters was

carried‘out by the State of Comnecticut, Department of Health, during the
sumers of 1945, 1946 and 1948. The purpose of the study was to obtain
specific information concerning the sanitary condition of bathing areas and
to notify local authorities and interested persons about "danger spots® |
along the shore which are seriously affected by sewage peollution., The en-
tire shore line of the State of Commnecticut, including a mummber of small
coves and the lower part of some tidal streams, was examined during this
period;

2. Bacterial Survey. - A bacterial survey was made consisting of

water samples token at avproximately 1000«-foot inbterwvals along the shore
at over 1000 stations in water depths of fram 2 to & feet, such depths
covering most of the areas used for bathing. These samples were taken at
four stages of the tide; namely, high, low, mean ebb and mean flood, lWind
direction at the time of sampling was reeorded. No attempt was made %o
take samples under different wind conditions as it was believed that the
run of the tide was the principal factor influencing the travel of pollu-
tion along the shore. A laboratory analysis in each of three dilutions of
10 ml,, 1.0ml, and 0.1 ml. was made for cach sample obtained. From this
analysis the most probable nunber of coliform orgenisms per 100 ml. was
computed. The final result for each sampling station was cbtained by aver=-
aging the computed most probable numbers for the four semples at each sta=-
ti&n.

3, Sanitary Survey. = In addition to the bacterial survey described

above, a sanitary survey of shore areas was conducted. This included the

location of sewer cutlets, with data as to flows and characher of untrsated



and treated sewage. IMuch of this data was already available from previous
detailed studies. The nearness of polluting influences and possibilities
of shifting direction of travel of pollution under different wind condi-
tions were taken into account in this part of the study. In comnection
with studies of shellfish areasbin many harbors, floats had been set out to
measure the ranidity of water travel and these data were available in con-
sidering bathing waters in these localities,

Ly, Comparison of Bacterial and Sanitary Surveys. - The enbire shore

area was divided into sectiocns varying in length from 1000 feet 4o one or
more miles for the purpose of classification. The shore was classified as
A, B, ¢ or D, representing zood, falr, doubtful to poor, and poor condiw-
tions, respectively. From the bacterial survey, Class A was considered to
include samples comtaining from O to 50 coliform orgenisms per 100 ml.;
Class B, 51 to 500; Class C, 501 to 1000; and Class D, over 1000, From the
sanitary survey data the shore sections were also classified into the four
Zroups described above. A tabulation of the results of these two classi-
fications is given below.

Bacterial Analysis Classification Senitary Survey Classification

ileage Percentags Mileage Parcentage
Class‘A 90.7 . 35.9 65.1 25.8
Class B 103,68 | Ll.1 75,9 20.1
Cless C 15.1 6.0 65.7 26.0
Class D L2.9 .17°o L5.6 18.1

252.3 100.0 252.% 100.0

A comparison of the bacterial snalysis and sanitary survey class=-
ificaticems shows that 61.1 percent of the shore was graded the same in both
classificetions; 343 nercent of the shore falls into one grade lower ac=
cording t¢ the sonitary survey classificuaticn than according to the bac-

terial analysis classification; 3.6 percent of the shore falls into one



grade higher and 1.0 percent of the shore fells into two grades lower ac-
cording to the sanitéry survey classification. In general, then, it can be
said that with minor exceptions the bacterial analysis classification
grades the shore the same as or one class higher than the sanitary survey
classification.

5. Spread of Disease at Bathing Places. ~ The Joint Committee on

Bafhing Places of the American Public Health Association and the Conference
of State Sanitary Enginsers published a comprehensive report in which is
reviewed the possitilities of the spread of disease through the use of bath=-.
ing places. This review was prepared after 2 comprehensive survey of re-
ported cases of illness atbtributed to such waters, Although recognizing

the possibilites of trensmission of disease at bathing places, the Joint
Comittee concludes that there is 1little known evidence that this has oe=-
curred. They point out that careful surveillance and proper sanitary con-
trol should be exercised and recoamnend against bathing in grossly polluted
waters.

6. FPolluted Shore Areas in Connecticut. - In generai, from the

Comecticut study i% was found that pollution existed prineipally in har-
bor waters and in waters in clese proximity o harbérs. This pollution is
rapidly dissipated by dilution in Long Island‘Sound 50 that.many miles of
Connescticut shore line are in excellent conditionm. Considerable progress
has been made in the improvement of comditions in-harbors through sewage
treatment plant installations. Due to a tendency toward extensive use of
bathing beaches near urban centers, a few bzthing places are located in
areas olose to the border line of safety, Although this condition is un-~
desirable and indicafes a need for improvement, no alarm is felt at present
in view of the absence of reported cases of illness acguired at these local-

ities.’ Mamy individual cases of local pollution have besen disclosed by the



survey, These sourqés though small in magnitude are considered more danger-
ous due to their proximity to batﬁing areas than larger sources of pollution
at a greater distance. The two principal rivers entering Lbng Island Sound,
the Comnecticut and the Housatonic, receive a large amount of pollution. |
Due to self-purification and later dilution in Long Island Sound, these
rivers cause very little pollution load on the Sound. Within a distance‘of
1000 fest on elther side of thelHousatonic River no pollution effeot was
noted. The bacteria counts of samples alony the mouth of the Connecticut
River were all relatively low. The following areas in Comnecticut were
classified as being in poor condition:

2., Vicinity of sewer outlets at New London and Groton

b. Localized areas at Bridgeport, Norwalk end New Haven
ce Byram River betwesen Portchester, N. Y., snd Greenwich
4. The upper part of Cos Cob Harbor in Grégnwich
8. The Saugatuck River 39qticﬁ of Wéstport.
£. The Mill River secbion of Fairfield
- g+ The mouth of the Branford River_ L
h. The vicinity of Grove Beach in Westbrock
i+ Stonington Harbor

J+ The easterly sé&tion of Stonington, particula rly the
vicinity of the mouth of the Pawcatuck River
k. Many sewer outlets in Mystic
The pollution in the above areas is very lcecal with little pol-
lution effect noticeable at relatively short distences away, with the ex-
aeption of the Pawcatuck River area where the pollution ecarries for a con~

siderable distance.
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NEW ENGLAND DIVISION. BOSTON. MASS.  MARCH 15,1951
APPROVLD: APPROVED:

CHILF, ENGINECRIO CINISION oL afthEk QUL GAnELR

' e o — m — = ey
e TRANSNITTED WITH REPORT

I
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i = | or e DATED: MAY 4,1951
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MEADOWS 7
END z \\

™

P BH-33

LIST OF PROBINGS

MATERIAL AS INDICATED 9Y PROBINGS

a8

7z
94
9.5
247
20.6

40 Morsh Mud, 9.0 Cogrsa Sand and Gravel

05 clay 2.5 Gravel, 10 Hord Packed Sond and
Gravel .

8.8 Fine Sand te Clay

&.1 Sand.

52 Sond to Hord Packed Sand

7.2 Sond fo Fine Sand,

7.4 Sond lo Fine Sand

L0 Sond, |5 Grovel 3.8 Sand.

30 Sond, 10 Gravel 29 Sand

Probings

March 1949,

are shown

plane of Msan Low Waler. Frobings are shown thus:
Probings were made by hond during February and

Depths below the plane of Mean Low Waler are shown
Fhus: 122, Elevalions above the plane of Msan Lew
thus: +5.1

are in fse! and tenths ond ars referrad to the
« P13

Watar

GHARLES
ISLAND

EH-28

\
==y

—

Wei2T  yy FoRD
“ HARBOR

PRRLATRYT RETEA D el LMY gy S N
PR L ¢

LINE SHEET NO, 3

Q"f
N ol
SEACH SAMPLE ANALYSIS e
EE GRAM SIZE IN MILLINETER nar:::::‘::zpa:n?i NT f?,::
x3 MEGIAN | FINE | MEO |COARS g,
Sz| RANSE | puetea| sane | sano | sanp PRMES &y
s1d |o7e -390 515 | 3 | 5 {17 78 o
515 (030 =380 £6.50 & 2 7 8r
Si6 [0.74 —38.0 §.90 5 |20 2 &3
SI7 (QMH7T=-265 147 2 29 |&% |0
$i1g {0.074— 9.4 024 |33 6 5 /
519 |0.07¢-38.4 023 38 59 2 !
520 | 2.1497-18.8 17 & 27 28 |39
Nofer All samplas laken at Mid Tide Elevalion
and are shown thus: 0 515, i
: .9
' 2
A
o 1
g !
Dy - i o,
i K-
! 2
i «,

MATCH

BORINGS
Locotions of borings ore shown fhus: BH=25 O
Descriptions ond results of analysis of somples
oblained by borings are contained in Appendix H.

NOTES
Seundings ore in fest ond lenths ond ore

raferred Io tha plane of Msan Low Woler.
Shorefing is Meon High Water. Land confours

ore raferrad Jo the plone of Mson High Waler.
The mean fidof ronge i3 6.6 feel.

Hydrogrophy, shoreling ond shore slruclures
determinad by 1949 survey. Olher topogrophy ond
confours from U.5.C. 8 G.5. Chart No. 213,

Oyster grounds ore from Slale of
Conneclicut Qysler Maps.

Flone coordinalas are on the Lombert Grid
System for the Stote of Connecticuf.

LEGEND

LIMITS OF OYSTER GROUNDS
TOWN JURISDICTION
STATE JURISDICTION ~ ————-

LEASED AREAS CLLLLLLLL L
Tra 4”3,
L 2op _

CONNEGTICUT BEACH EROSION CONTROL STUDY

SURVEY MAP FOR AREA 3
NEW HAVEN HARBOR TO HOUSATON!C RIVER
IN 5 SHEETS AGALE ;N FEET SHEET #

00 L 300 1000

NEW ENGLAND DIVISION. BOSTON, MASS, MARCH 15,185

AFFROYVED:

APPROYED:
_'A'é*_._,._._ﬁﬂ“““ _%ﬂ_
[ 4] 1 EXGINETRING O YISION coL..C € o 1N LCA

TRAKSMITTED WITH REPORT
DATED: MAY 4,1951

SUBMITIED:

GHIEF CLl 0 ALPCA

W

A, BYAAR O, BE o 27

- . BY:ALM FILI . Al :
sar| -
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pINOLVSNOH
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NOQ. 4

LINE SHEET

MATCH
&
“3<q

K

BH-350 a9
E2s
x9
48
BH-350 > 7
/ &0
i
QBH-41 =
=
Al
:.est -
P
na
e
b
-3 "
2 o
e '-_;
m
s
5
r:
#
NOTES
/ Souvndings are in feet ond lenths ond are
referred to the plone of Mean Low Woler.
Shoreline /s Mean High Water. Land conlours
> LIST OF PROBINGS g are - referred 1o the pione of Meon High Worer. The
3 A
& a«\oe &
FAE S MATERIAL AS INDIGATED BY PROBINGS
LS
() ‘.a- «D

mean iidal range is 6.7 feet.
Hydrogrophy , shoreline ond shore struclures
determined by 1948 survey. Ofher lopography ond

F23 | 142 20.5 |20 Somd 20 Gravel 2.3 Sond end Gravel
P24 | 124 | 181 | 1.0 Grovel 4.7 Sand.

LEGEND contours from U.5.€. & G.§. Chort No. 219,
s Oyster grounds are from State of Comneclicu?
po5| 29| 188 |[5 Grovel 4.4 Sand. BEACH SAMPLE ANALYSIS LIMITS OF OYSTER GROUNDS Oyster Maps.
P26 12.9\ 195 |10 Grovel,25 Sand, 1O Gravel 2.1 Sand we [arain Size CHARACTER OF . TOWN JURISDICTION - — Plane coordinotes are on the Lombert Grid
P27 | 28| 185 |10 Sond 2.5 Grovel 21 Sand. . o M MILLIMETER| watemias in PERGENT STATE JURISDIGTION _— System for the Siote of Connecticul.
P28 | 154 | 142 | 102 Moarsh Mud, (5 Graval, 4.9 Sand 22 MEDIAN | FINE | WED. [COARSE LEASED AREAS LLLLLLL S 52y
F2g |43 | 140 ‘;? ;’,‘n; .S:,agd ang Marsh Mud, iL7 Mud, / 32| RANGE | iieten] cuno | sane | sano [FRAVEL
¥ and, 13 Hardpon, B : Xre

oE: a w52 logzezma | ser | 2 | a7 3r [ o0 Zy,.

Probings are in fest ond fenlhs ond are refsrred to e 9 'gg g'a;-.,- f&g ?fo 0 |28 g &g
plane of Mgan Low Woter FProbings ors shown thus: @ pey ’ . -

Probings were made by hand during Februory and
March, 1949 N

SURVEY MAP FOR AREA 3
are shown lhus: # 47 plone of tean Low Mol " / NEW HAVEN HARBOR TO HOUSATONIC RIVER

/S L AND S UW' I M .

-
-

NEW ENGLAND DIVISION. BOSTON. MASS, MARCH 15,1931
/ BORINGS APPRGYEGH arPROVIC:

Note: Al somplas ioksn at Mid Tide ~ Elevotion \/@ GONNEGTICUT BEAGCH EROSION GONTROL STUDY
/ and ore shewnm fthus o 521
Depths below the pione of Maan Low Waler ore shown b7 -
thus: 16.3. Efgvalions obove the
=2
e
=
£
k)
%

—— Localions of borings are shown thus: BH=350 ﬁﬁ?@%w_—‘_—{i Tl %«. o
fescriptions ond resulls of analysis of samples SUSKITTEO: TRANSMITTED wiTH REPORT
obtained by burings ore contoined in Appendix H. e e e TR DATED: MAY 41981
S * i Tn, uv.ASH FILE NO. B.E. Gt. &7
; THIEF, .8 H. SECATCN e HE
. - 1
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b MARCH 2/, 1943
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+H
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: B
; N, N
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A ""\ i’
. MO | @
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\ - -6 |
a \ SR N.L.W, ]
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© . ;
s ( MARCH 10, 1949
2 <% 4
b
]
=
0 \ MLW.
\_/‘ !
Q.
L =)
. FEB. 16, 1949
at™ N ; 2
2 \
& Mt
W o \ MLW.
[
e @ — a B FEB 15, 1949
-t - FoWc| {
' Mt Vg W
bt N
i -
0 - ML W,
o
Z . \Q*L Vi A 1
./ @ L ,\(n 18, 1949
. L\’ 1 - — o)
\ s e MLW.
=]
-1 k‘\
o~ & B
r—— ]
. \ —“—L--—.,_______ | o o HAREH 2, 1999
M.L.W.
5. 18, 1949 LEGEND
o) D ————a
\\3_ o LOCATION OF 6,12, AHO 18 FOOT OEPTHS
< PRIOR TO 1949 SHOWN THYS:
DATE  1937-38 1884 1933
MLW. syMBoL O o} -+
L FROM SURVEYS BY US.C. 8 G5,
N FED. I8, 1949
Q—-._.L\: 0 o]
NOTE
M.LW, FOR LOCATIGN OF PROFSLES SEL PLATES W T0 13
]
l,,\\g .
<
[P o
i S o~ AAN. 3, 1949 .
a CONNECTICUT SEACH EROSION COMFRDL STUDY |
COMPARATIVE PROFILES AREA 3
NEW HAVEN HARBOR TO MOUSATONIC RIVER
+ M.Lw o gneey LCALES AB THOWN
NEW EMGLAND DIV STON, MASS, MARCH 18,158
Abpagris: I
P Q €
p—te AT G BT
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DATED. MAY 4 1931 -
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MHW_ELE L

£ 30

Concrefe slaps

£34p 000

T IMPROVEMENTS CONSIOZRED

! NOY RECOMMENCEQ
5 N WiDEN DE
i GROI

ACH TG 100 FOOT WIDYR
I 303 FEET LONG

. MW 20O

TERMINAL,_GROIN PROFILE AT WOODMONT

SCALE IN FEET

HO®R 30 i 50 100

TYPICAL GROIN PROFILE AT PROSPECT BE

INPROVEMENTS RECOMMENDED
FOR FEDERAL PRQJECT

o
- 8 SROING 330 FEET

LONG

AGH

WIDEN BEACH TO 100~150 FOOT WIBTH

HOR. 199

SCALE IN FEET
k] 100

200

YERT. |&

X
"
a (L] 0

IMPROVEMENTS RECOMMENGCED

MAINTAIN EXISTING WALL
AND REVETMENT

VERL & [ E) 10
-
Y
<
g ,
& 250
7.V
. a3 e
Existing Riprap
£1.95 £.190

MLW ELQD

Existing Boriom

Tris groin profile s iypicol of aif
Dropo. groins at W
arcept fhe farminal groin {Shown above).

GROIN PROFILE AT WCODMONT
SCALE 1N FEET

O m———
VERT. 10 '] e 20

IMPROVEMENTS RECOMMENOED
FOR FEOERAL PROJECT

- IWIREN. BEACH TO 100 - 150 FOOT WiOTH
S GROINZ 300-400 FEET LONG

[eto00

l NO IMPROVEMENTS RECQMMENDED

BEAGHES

CHOR
WiN_AND AN
MER {TOWN OF MILFORD!

. - ._VV.I..V
o ~ oancho

/ o° o K Beockiga T~ N

o R 87 1 ON
/\h“ e [2 “j’q‘ i PMerwin Pgin

W
o PROPOSED M.HW.

- T g
A ", ? ¥
S - -3

INPROVEMEHTS CONSIDERED
FOR_#EDERAL PROJECT
HOT RECOMMENOED

IMPRQVEMENTS RECCOMMERDED

MAINTAIN EXISTING WALLS
HO HNEW CONSTRUCTIOM

WIDEM BEACH TO 100 - 150 FOOT WIDTH
DEFERREQ CONSTRUCTION OF GROINS

QOyster River

PROPOSE['\ MHW. {Ames) Point

profile 10

——p— =

[Concrete wall
i

MLWEOD

Existing Bottom

PROFILE 10 AT OYSTER POINT

SGALE IN FEET

HOR. 10
.,

s
YERT 10

£836 000

PROPOSEC &
GROINS %0000
MHW.
1 —_ 300 .
Ir(«‘ancrefc wali
é EiH.C
MW ELES
EL 4.0
Exzisting Bollom.
MLWELOOD |
GROIN PROFILE AT SRADLEY POINT ESET
SCALE IN FEET
HOR 50 30 o0 HI48 00
[ ™ ™ "] .
VERT B [+ L] 19
NOTES:
Shoreline is Mean High Water The meon lidal range
is 6.3 feaf.

Shoreline ond shore slructures defermined by
1943 survey.

Cowrdinales ore on the Lamber! Grid System for
the Stote of Connsclicul.

For ooditional construction defoils for shore
Struetures sea Plate 6. .

Publicly owhed shore property shown thus: %

GCONNECTICUT BEACH EROSION GONTROL STUDY

‘PLANS OF IMPROVEMENT AREA 3

NEW HAVEN HARBOR TO HOUSATONIC RIVER

iN 4 SHEETS
300

= ———]
NEW ENGLAND DIVISION. BOSTON. MASS, MARCH 15, 195}
APPADYED: APPROYED:
& EBE e . |
< cE. oV (T4 ]

GHIEF, ENGINEERING 0% VIS,
SUBMETTED:

SCALE IN FEET SHEET |

Q 300 1069

TRANSMITTED WITH REPOAT
DATEO: MAY 4,195

| PE NO. B.E. €1 30
Jua

.- PLATE 18
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Ry '

FORT TRUMBULL BEACH

{ wou ENTS Rece j

&

¥

b
™
-
B
=
n
o
@

A\

q
ProPosED maw. —1 1.~

IMPROVEMENT RECOMMENDED

M FoR
BEAGH

i —— FOR FEGERAL PROJECT
i g,ﬁ WIDER BEAGH TO 100 FOOT WiOTH
=13
(L]
11 2
0. F
—]

PROFILE 32 AT GULF BEACH

SCALE IN FEET
[l 3

HOR. 40 100
vERT, 3 L] L] L

4,

Sraep Divff

IMPR MENTS RI MME NOI

MAINTAIN EXISTING PROTECTIVE STRUCTURES
NO NEW CONSTRUCTION

Bay View Baoch
’ -

Welchs Point

Riprap rmoo;ln e 4000185,
agveraging 20{” Ihs. ) chinked
with ong mansfooe

COne man sfone
{20 Ibs. 12 150 fos.})

Existing dottom

.
MW EL S

MLW ELOO ><
i
BLUFF REVETMENT AT POINT BEACH °

SC:LE N FE‘ET

f ™™ ™ .

Pond Paint ¢

One mon stone
{20 1hs. 1e IS0 /bs.)

FOR POINT, MORNINGSIDE AND FARVIEW BEACHES

\&?
£,
)

450" '

MHE Eig 5

MLW I Q0
; Existing dotrom — = _:\\""
H e
‘ ST
; GROIN PROFILE AT BURWELL BEACH  “oZa

2

| : SGALF N FEET
i Adh. 100 > i xa
' vEAT 10 o (L] e
i

Fipiap (1000 Ibs, to 4060 s,
eveloging 2000 1bs.) chinked
wiiA\one men sfong

MH Y EL6E

T e p =
Crushed sfons, urrsFrcmeo’, Exlsting botiom

Z,' inchas and ung'er

IMPROVEMENTS RECOMMENDED

WIOER BEACH 7O 100 FOOT WIDTH =
GROIN 430 FEET LONG %,

MLy EL U0

TYPICAL REVETMENT AT WALLS

SCALE INJFEET
Q )
— —

IMPROVEMENTS RECOMMENQED

. MAINTAIN EX(STING PROTECTNVE STRUCTURES )
!1 REVETNMENT AT TOE OF WALLS o »
- . o -
: & A
o PROPOSED
INPROVEMENTS RECOMMENDED i w GROIN
MAIKTAIN EXISTING PROTECTIVE STRUCTURES
REVETMENT AT TOE OF WALLS | 0
AEVETHENT OR WALLS AT TDE OF H
UNPROTECTED BLUFF !
%
I’o
peB-" // .
| Rorningsida g
b e
qutt T
\)nom“""
— ]
! CONNEGTICUT BEACH EROSION CONTROL STUDY
NOTES | PLANS OF IMPROVEMENT AREA 3
Shoraiine is Meon High Water, The mean lide! range NEW HAVEN HARBOR TO HOUSATONIC RIVER
is 6.5 feer IN 4 SHEETS SGALE 14 FEET SHEET 2
. i =00 o 00 000

By

) o

Shoreline and shore structares determined by
1949 survey.

Coordinates ore on lhe Lamber! Grid System for
the Stale of Connecticuf. '

For addilional constrirelion defoils for shore
struclures sée Plafe 6, |

NEW ENGLAND DIVISION BOSTON. MASS. MARCH 15, 1951

APPROVEDs APPROVED:

VAT -
CHILF, ENQINEERING DIVL: <O C.L.. ANCINTL®

TRANSMITTED WITH REPQRT
OATED MAY 4,1951
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HO IMP
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Y :f’

MHW. £L.6.7

GROIN_PROFILE AT CEDAR BEACH

SCALE W FEET

HOA. 100 L] 100 100
3

P i,

YEAT. 1O [} 19 o

&

IMPROVEMENTS CONSIDERED
NOT RECOMMENOED

e
WIDEN 8EACH TO 100 FOOT WIDTH
SAND FILL TO CHARLEY I3LAKD
GROIN 400 FEET LONG

TOWN OF MILFORD)

W eretzh L |

==

= e,
——
=

20 |
200°
£, !
[ £L120
; waM EET
]
ML EL

Existing acl’lram

]
CROSS SECTION OF SAND FiLl BETWEEN

T o e e e e et

MEADOWS ENO AND CHARLES 1SLAND

MEADOWS EWU ARV WERRLED (L2t
SCALE IN FEET 1

HOR. 100 ] 190 200 :
vermis 6 3 oo | ><
1
NOTES:
Shorelie is Mean Hiph Woler. The meon ricel ronge
is 6.7 feet
Shoreling and shore struciures delermined by
1949 suvrvey.

Coordinates ara on the Lambert Grid System for
the State of Copnecticut. )

For additional construction details for shore
struclures see Plgie 6,

Fublicly owned shore properfy shown fhus: 4"/////4

=~ \TOWN OF MILFORD
Koo
N
l -
N ey
\

4
!

\\
y

£,

\

\ \.— PROPOSED M.H.W,

VoA

CHARL.ES
ISLAND

CONNECTICUT BEACH ERQSION CONTROL STUOY

PLANS OF {MPROVEMENT AREA 3
NEW HAVEN HARBOR TO HOUSATONIG RIVER

IN 4 SHEETS SCALE IN FEET SHEET 3
300 o 200 1000 .
NEW ENGLAND DIVISION. BOSTON. WASS, MARCH 16,1951
APPROVED: o
z -y
HIET , ENQ I ing_CIvISL L. WY % &Y -l mESH
su : TRANSMITTED WITH 'REPOR
- o gt DATED: MAY 4,1981 - .
H | AKMIN N
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GROIN NO. |

TERMINAL PROFILE AT CEDAR BEACH

SCALE IN FEET N
Qo 100 200
—]

"a‘,

7
%
r NG IMPROVEMENTS RECOMMENOED

n 9&

E\
- NO. 3
o A A A \
) o PROFOSED MHW.

. 2

4
B‘“t'“/"

i

LAl

350"

& iee

MW ELE7

a [ 20

SILY

&

IMPROVENENTS RECOMMENDED

FoR FEDERAL PROJECT

hWIOEN BEAGH TO 100253 FOOT WIDTH

I OROINS 330 TO 400 FEET LONG
—

K

~

AUREL B

cp, MYRTLESELES

ZER el L LA
ST

)

——
- k=)
o
Ll
WO

b

- Sand

Y Existing bottom
7

GROIN NOS. 2, 3 AND 4

‘[\ \ Wp CECAR BEACHES AND MEADGHS ERb w

Jry
&'f/ °°°

(EERAY

i

L ——
;
—

~——

5;\\“‘\/
\)Q//ﬁ\ PROPOSED MKW,
‘

°<?
o
4-,’
WA
. b
» “‘“
A 1 easst
VA
A \)
I\ ) G
A 9“‘\}/ e
Vel

o NO. 1 - ~
PROPOSED """""/’\\ lww\o\-a Ene 5’/} g
{TOWN OF MILFORD} \-\ L_& _.‘, .' ><
S ==\
] {TOWN OF MLFORD}
. : ———
SN it

i o pro

S 0 U N p /

£L100

>< 1 250°
¢ Roods r

Existing bottom

MyW ELE.7

MLW £ OC =

PROFILE 39 AT MEADOWS END

SCALE W FEET
] 160

Existing bottom
GROIN NOS. 5 ANDG 6

HOR. 100 0 | 200

MHW. £ 6.7 vem oG 10 20
& 50 .

£Lo.5
MLW ELOO ; — WL W ELOC ‘ /
Existing borremn >\
!
GROIN NOS. 7 AND 8 !
-l 1 390"
|
£r25 NOTES: ' .
MLW .00 Shoraline is Megn High Woler The meon lido! ronge
Erisfing bottom == = is 6.7 feet.

GROIN_NOS. 9, 1O_AND 11

TYPICAL PROFILES FROM CEDAR BEACH TO MYRTLE SBEACH

SCALE IN FEET
HGR, 106 o 100 200

VERY, 1D Q@ [ 20

Shareline ond shore striclures aetermined by -
1948 survey. ' .

Coordinates ore on the Lambert Grid Systen for
the Slate of Comecticul .

For adaditionol construction details for shore
sfruelyres see ~Plale &,

Publicly ownad shore properly shown Hus: 777

Fra .
J

o 4

GHARLES
ISLAND

CONNECTICUT BEAGH EROSION GONTROL STUDY

PLANS OF IMPROVEMENT AREA 3
NEW HAVEN HARBOR TO HOUSATONIC RIVER

IN 4 SHEETS SCALE N FEET SHEET 4
00 [ 500 000
HEW ENGLAND DIVISION. BOSTON, MASS. MARGH 15, 1931
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