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CORPS OF TWGTFEERS, U. S. ARMY
OFFICE OF THE DIVISION ENGTHEER
NE TWGLAWD DIVISION
857 COMMONVEALTY AV VUE
BOSTON 15, MASS.

WEDGW August 12, 1955
SUBJECTs Beach Erosion Control Report on Cooperative Study of

Connecticut, Area 9, East River to New Haven Harbor

TOs Chief of Engineers, Department of the Army, Washington 25, D. Ce
SYLLABUS

This report, the eighth of a series to cover the entire coast of
Comneoticut, includes study of the shore line of the towns of Guilford,
Branford and East Haven and the City of NHew Haven lying between Esst River
in Guilford and Fort Hale Park in New Heven. The purpose of the study is
to determine the most suitable methods of stabilizing and improving the
shore line.

The Division Engineer finds that a large part of the shore is rocky
and therefore naturally resistant to erosion, that sandy beaches along this
rocky shore exist generally only in indentations vwhich are comparatively
stable, thet sandy beaches elsewhere are eroding with consequent exposure
of developed areas to storm attack and loss of public beach area, that
during storms, damsges occur to develOpéd zreas located at low bheaches and
that there is some need for beach improvement for reereational use. The
Division Engineer also finds that in general, the most suitable method of
protecting develoved areas and providing beach improvement for recreational

use consists of direct placement of sand fill obtained by hydraulic dredging



from available sources offshore and construction of impermeable groins
wherever needed to reduce losses of the f£ill and thet in some loecations
needed protection of sandy beaches can be effected by groin construction
alone. He further finds that the improvement of sandy pocket beaches along
the rocky shore, needed for their limited recreational use, can best be
effected by trucking in sand for periodic nourishment.

The Division Engineer recommends thet loeal interests consider adoption
of projects for protection of privately owned shores at Momauguin, Silver
Sgnds and Vest Silver S.nds Beaches and improvement of the public beach at
Guilford Point,

The Division Engineer recommends thet the United States adopt a project
authorizing Federal partidipation by the contribution of Federal funds equal
to one~third the first cost of protection of the public bathing beach at
Lighthouse Pgint Park by construetion of an impermeable groin 380 feet long
at Lighthouse Point. The total estimeted amount of Federsl participation

in the above projeet is 11,000,



Beach Erosion Control Report on Cooperative Study of Conneoticut
Area 9

East River to New Haven Harbor

I, General

1, Authority, = This report was prepared by the Corps of Engineers,
Uhited.states Army, in cooperation with the Connecticut State Flood Control
and Water Policy Commission under authority of Section 2 of the River and
Harbor 4 et approved July 3, 1930, as amended and supplemented. The basic
agreement for the study of the entire Connecticut shore line was approved
by the Chief of Engineers on August 28, 1947 and the detailed progrem for
this area on May 1, 1950, |

2+ Purposee = The purpose of the study is to determine (1) the most
suitable methods of stabilizing and improving the shore line between East
River and Wew Haven Harbor, (¢} which sections of the shore are desirable
locations for beach improvements and the most effective measures for
accomplishing the improvements, and (3) the economic Justification of pro~
teotive and improvement measures.

3+ ZPrior Reportss, = There have been no prior reports on beach erosion

control or shore protection in this area. Bulletin No. 46 of the State
Geological and Natural History Survey of Commeeticut, published in 1929,
is & paper by Henry Steats Sharp, Ae M., entitled "The Physiceal History of
the Connecticut Shore Line", It deseribed the geologieal history of
Commecticut and the various topographicsal feétures of the shore line. The
geologicel history contained in Appendix B ié based principally upon this

PEpPere



Le Location ¢ = The study area is located on the north shore of Long
Island Sound at and adjacent to New Haven. The shore line is about 29
miles in length and extends from the mouth of Last River in Guilford west~
ward to Fort Hele Park in New Heven Harbor. It includ?s, from east to west,
most of the shore of the Town of Guilford, all the shore of the towns of
Branford and Bast Haven and a portion of the shore of the City of New Haven
having approximate lengths of 1047, 13,5, 2.5 and 2.3 miles, respectively.
The New York, New Haven and Hartford Railroad rums along the shore within a
distsnce not exceeding 3 miles., United Ststes Route 1 runs generally parallel
to the shore 1 to Ly miles inlend and it conneets with Comnecticut Routes
146, 143 end 142 and with tovm and privete rosds to provide access to
beaches in Guilford and Branford, Access to beaches in FPast Haven and New
Heven is provided from United States Route 1 over eity streets and city,
town and private roads. The study erea is shown on United States Coast and
Geodetic Survey Cherts P17, 218 and 1212, Army Map Service topographic
quadrangles Guilford, Branford, "Toodmont and New Haven and on Plates 1 and
11 to 15, inclusive,

5« Populatione =~ The permanent populations according to the 1950

census and the estimeted swmer increases are listed below:

Location Permenent Population Summer‘lncrease
Guilford 5,002 3,000
Branford 10,904 ' 5,000
Epst Haven 12,212 3,500
New Haven 16,043 Small

6. Descriptione = The study area is a shore line of submergence.
Almost without exception bedrock is exposed at all of the points or irregu-

larities along the shore. Banks and bluffs eroded in unconsolidated material



are almost unknovm. Large extents of shore consist of exposed bedrotks

This is particularly true between Mulberry Point in Guilford and Mansfield
Point in Bast Haven, en ares in which send beeaches exist only in small
pockets or indentations. The shore west of liansfield Point to Lighthouse
Point is predominantly a sandy beach fronting mershs The convex shore

north of Lighthouse Point is largely composed of bedrock with sand held in
indentationse A sandy beach adjoins this counvex shore in the southeast
portion of Morris Cove. Worth of this sand beach the shore is generally
composed of gravel, rock fragments, some coarse sand and bedrock. Fast of
Mulberry Point in Guilford mersh forms the shore to "est River and narrow
sand spits trail inlfront of marsh west and east from Guilford Point towards
Test and East Rivers. The geology of the area is deseribed in Appendix B.
Deteiled descriptions of beacﬁes are included in Part IIT, Plans of Improve=
ment, Paragraphs 1 to 4,7 and in Appendik Ae Selected photographs of shore
areas are included on Plates 17 to 28, Information concerning the condition
of shore waters obtained from & sanitary study is included in Appendix J.
According to this study none of the shore areas for which plans have been
considered were in & quesfionable category from the standpoint of bathing
water safety.

7. Statement of the Problems w The principal problem consists of

erosion and recessidn of sandy beaches in Bast Haven resulting in loss of
bathing areas and exposure of shore developments to wave attaclk and damage.
This probiem has neéessitafed repested landward movement of cottages follow-
ing recession of the beaches.on'which they were loceted or the comstruction
of increasinély costly protecfive'works to maintain developments in their
present locations. In New Haven erosion has caused loss of sand from the

artificially placed bathing beach at Lighthouse Point Parke. This is



particularly significant in view of the large expenditures made by the

city for construction of a new bath house and other public facilities
following placement of the beach fill, Warrow sandy beaches in Branford
located in pockets of the irregular rocky shore have been subjeet to erosion
and loss of material at a slow rate, Minor improvement and protection are
desired or needed at a number of locations along that portion of Branford
including Pine Orcherd and the shore to the west which have been intensively
developed as a summer resort. Problems in Guilford, with its predominantly
rocky coast are localized, generally consisting of tidal flooding of cottage
colonise on low beaches at the heads of coves or indentations,., Some interest
has been expressed by local interests in improvement of a publiec beach area
at Guilford Point for recresational purposes.

Il, Factors Pertinent to the Problem

8. Littoral Materialse. - ae Characteristiecs, -~ The character of
littoral meterial as indicated by mechanicel analysis of beach samples taken
at mid-tide elevation and by probings in offshore aress is shown in tabular

form on Plates 11 to 15, inclusives

be Sourcess = The prinecipal natural source of supply of beach
building materials was the sands and gravels deposited by glaciers. These
sources have been depleted by erosion of the mantle of unconsolidated ma=-
terial from the underlying bedrock or they esre now protected by structures
end can therefor no longer contribute material to the beaches. The minor
streems emptying into Long Islend Sound in the area contribute little or

no beach material,

9O, Littoral Forces. - a. Taves, = No wave measurements or statistical

wave data are available for this area. Due to the limited fetches across

Long Islend Sound, waves are short waves generated by local winds. Fetches



very from 6Q miles to the west, 3L southwest, 19 south, 23 southeast and L5
to the east. Swells do not reach the shore because of the shelter afforded
by Long Isiand. The maximum height of waves bresking inside the low water
line with tides 3 fest in excess of the ﬁean‘height of high water is approxi=-
metely 7 feet but during infrequent higher tides, larger waves cen reach
the shore. The above maximum wave heights apply to exposéd lotations only,
not to shores of bays and coves. |

be Currents. = Tidal currents in Long Island Sound, sbout one
mile offshore, set to the west during flood and teo the sast during ebdb tides.
Maximum currents occur on the ebb. At strength of current, spring velocities
are about 1.3 knots and average velocities are l.) knots,

ce Finds. « Winds at New Haven are believed to be representative
of winds in the study area between New Haven and Branford Harbors. The pre=-
vailing direction at New Haven is north or offshore. Onshore winds from the
southwest quadrant.occur about 27 percent of the time and from the southeast
quadrant about 20 percent of the time. The prevailing winds at Block Island
which are probably more representstive of wind direction east of Branford
Harbor occur with & slight predominance from the sovthwest over the northe
west gquadrant., Onshore winds from the southwest quedrant occecur sbout 38
percent of the time and from the southeast quadrant 16 percent of the timee
Winds throughout the study area from westerly guadrants prevail over those
from the east. Wind roses for Block Island and New Haven are shown on
Plates 3 and Lie

de Stormse = ¥inds equal to or greater than 32 miles per hour
blow onshore from southerly quaedrants on an average between 2 and 3 times a
year at New Haven and 18 times & year et Block Island, predominantly from

the southwest. The prevailing storm direetion at both locations is northwest



or offshore. Storm frequency at New Haven is probably more representetive
of that in the study area than that occurring a2t Block Island. Detailed
information concerning hurricanes, storms, storm dameges and exposure of
the shore is contained in Appendix D,

ee Tides, ~ Tides are semi-diurnal. The mean range inoreases
from 5.4 feet at Egst River, Guilford to 6.2 feet at Lighthouse Point and
Fort Hale, New Haven. The spring range within the same limits increaées
from 64 to T+3 feets The meximum tides of record at Branford and New
Haven, both of which occurred during hurricanes, were 11.8 and 13.9 feet}
above mean 1qw weter, respectively. Tides in excess of the mean height of
high water occur as follows: 3 feet in excess sabout once a year, 2 feet
in excess about 5 times a year, and 1 foot in exeess aboﬁt 98 times a years
Detailed information concerning tides is contained in Appendix Cg4

10, BShore Historys -~ ae Shore Line and Offshore Depth Changess = The

prinecipal shore line changes in Guilford.and Branford have consisted of
recession of low lying marshy shore areas generally located in indentations
of an otherwise irreguler rocky comst. Shore racession in such areas since
1838 has averaged from 1 to 5 feet per year along portions of the shore in
the viecinity of Guilford Point, from Chaffinch Island to Mulberry Point,
at the heads of Indien and Joshua Coves and Island Bay, east of Vineyard
Point; between Hoa&ley Neck and Flying Point, between Stony Creek and
Juniper Point and et the head of Lindsey Cove. Since 1933 additional
recession has occurred, at a generally greater rate, at almost all of the
above locations. Recession of some of the sandy pocket beaches located
between Pine Orchard and Branford Harbor also occurred between 1838 end 1933
at a comperatively slew rate, probably nowhere averaging more then l% fact

per yeare There appears to have been little or no change in the position of



shore lines in this latter area since 1933, In East Haven, since 1838, por-
tions of Momsuguin, Silver Sands, Yest Silver Sands and Shall Beaches have
receded, on an average, 1 to 2 feet per year., Since 1933 recession of por-
tions of the above beaches has occurred at & higher rete, in some places
approximeting 5 feet per year., The shore line of New Haven during the
period of record up to 1949 has been comparatively stable with the greatest
average rate of recession probebly not exceeding %—foot per yeer along a
part of Morris Coves Lighthouse Point Beach was enlarged and ifs shore
moved considerablv seaward by direct placement of sand £ill during 1949.
Loss of some of this £ill and recession of the artificially placed beach
occurred at a comparatively repid rate in the vicinity of Lighthouse Point
from 1962 to 1955« Offshore depth changes throughout the study area be~
tween 18%8 and 1872 or 188, ~ 1886 have consisted prinoipally of deepening
as evidenced by landwerd movement of the 6, 12 and 18~foot contours. A4
survey during 1952 indicates that since 1872 or 188L~1886, in the vicinity.
of the 6-foot depth, there hes been deepening et Silver Sands Beach,
shoaling at Indian Cove, limewood Beach and the pocket beach west of and
adjacent to it, between Jeffrey and Indian Weck Points, et Momauguin Beach,
at Shell Beach near Morris Creek and along the east half of Lighthouse
Point Beach snd little or no change at other locations a2t which profiles
were rune Detailed deseriptions oflshore line and offshore depth changes
are contained in Appendix E, Comparative changes are shown on Pletes 7

to 10, inclusive, Desecriptions of the more significant chenges are included

in Part III, Plans of Improvement,paragraphs Ui-/7.

be Existing Protective Structures. - Many structures have been
built for protection of the shore. They have generally been for protec-

tion of small areas and have hed little or no effect on adjecent shore lines?



Structures have consisted of ses walls, revetments or bulkheads, mostly
of light construction, built to earmor the shore or proteet developments
located close to the water or short, light groins built to prevent erosion
of sendy beaches. Historical information concerning these structures is
not readily svailable. Data about the Pine Orchard end New Haven Harbor
breakwaters and a list containing a genmeral description of types of
structures end their locations is inocluded in Appendix G. FPertinent
desoriptions or discussions of existing structures in regard to beach
erosion and protection problems are included in Part III, Plans of Improve=
ment,paragraphs 1h-47,.

cs Profiles, = Beach profiles were run at selected locations as
shown on Plates 11 to 15 inclusive. They ranged in length from 800 to 2600
feet and extended seaward from the berms of beeches or from the tops of sea
walls to depths of § to 15 feet below mean low water. Beach slopes in the
foreshore zone and seaward of the foreshore are included in the following
tabulation. The foreshore zone slopes, unless otherwise indicated, wére
measured between the beach berm and mean low water. Slopes are designated
es fractions thus: 1/10 (to be read as 1 vertical to 10 horizontal), Slopes
of 1/100 or flatter ere designated as level,

Beach Slopes

Profile No, Foreshore {above Melewe) Upderwater (below melewe)
1 ledge | 1/52 (o ~12,0) then level
2 Ledge level
3 "gll near La o ' Level
L ;/8 | 1/27 (to ~6.0) then level
5 1/10 (above =3,0) level (below = 3.0)
6 1/8 (above ~ 2.5) 1/88 (~2.5 to ~60), then level
7 1/11 1/87 (LJ¥. to ~6,0), then level



Beach Slopes (Continued)

Profile Wo,

Foreshore (above m.l.w,)

Underwater (below melewWo)

8

9
10
11
12
13
1
1A
15
16
17

18
19
20
21
22
23
2
25
2
27

1/19 (above ~ 3.0)
1/8
1/6

1/13 (above # 1,0)

110

1/
/7
1/10
1/8 (above =2,0)
1/7 (above =3,0)
1/5 (avove ¥1,0)

1/10 (above =2,0)
1/8 (above =1.5)
Wall near LW,
1/12

1/17 (above ~1,0)
1/8 (avove # 2,0)
1/18 (above -L140)
1/l (ab§ve wlie0)
1/18 (above ~3,0)
1/l (above «2.0)

1/80 (=340 to -8,0), then level
Lgvel

1/5 (Le7e to =5.0), then level

Irregular (#1.,0 to ~10,0), then level

1/30 (Lo to -840), then level
level |

level

1/50 (L.7 to «840), then level
Lovel (some irregularities)
Ievel (some irregularities)

1/53 (A1.0 to =2,0), then level
(some irregularities)

Level‘(some irregularities)
Llevel

1/80 (L.7y to ~12,0)

Leval

1/80 (~1.0 to =10,0)

1/%8 {y#140 to ~6.0), then level
1/75 (~L40 to +15.0)

1/80 (140 to =10.0), then level
level

level

1l. Analysis of the Probleme =~ The loss of besch material is caused

by wave actione

The general festures of the problem are essentially the

ssme but detailed features very throughout the area, Ordinary short storm



waves cause littoral drift and offshore loss of beach material. Absence
of swells probably precludes the possibility of return of material frem
offshore by wave asction. The prevalence of onsghore winds and'storms from
the southwest quadrant and the longer fetch to the west and southwest rew-
sult in wave genersted littoral currents vwhich move predominantly eastwarde
The predominant movement of littoral drift along shorss which trend
generally east and west is therefore esstward while along shores which run
generally north and south, littoral drift moves northward. The irregulari-
ties in the shore line with the eonsequent verietions in exposure and the
shelter afforded by islands, result in movement of littoral drift =t
localized areas in directions different from the predominant directions.
Due to the absence of natural sources of supply of beach building materials,
the quentity of littoral drift is small, Thié is partiovlarly true in
Guilford and Branforde Littoral drift in East Haven and New Haven is
obtained prinecipally from the sandy beach deposits which constitute so much
of this shore. liinor streams contribute little material to the beaches.
A listing of the direction and evidence of littoral drift at wvarious
locations is included in Appendix F,

12, In generasl, the rate of supply of beach material camnot be in~
creased except by artificielly placing material directly on the beach or
in stockpiles to be distributed by wave action. Smell amounts of accretion
can be éffected along portions of the shore of Last Haven by comstruction
of groins to intercept and impound littoral drift derived from adjacent
éandy beachess The usefulness of groins elsewhere in the study area would
be limited to reduction of losses of existing or artificially placed
beachess Loss of land has been prevented, except during the most severe

storms and hurricanes, by armoring the shore against wave attack by bulk-

- 10 =



heads, sea walls and revetments in those areas where supply of material
has been inadequate to maintain a protective besch. Such strustures have
reduced the supply of material available for beaches by protecting former
sources of supply. Other methods of protection, such as offshore break-
waters, are not considered applicable in this area,

12+ Design Criteria., « Proposed protective measures are designed to

provide proteection against ordinery conditions of compsratively fregquent
occurence {at least once a year). They are not intended to provide
protectiQn to waterfront structures in the event of hurricanes or exceptional
storms of infrequent occurence although even under these conditions some
protection will be afforded. Specific design criteria used for protective
vorks are as followss |

2o Design Tide., = The design tide is the meximum slsvation of
tides wﬁich oceurs at least once a year.' Tide records at New London and
Bridgeport indicate that this elevation is 3 feet above the plane of mean
high water, |

b. Groins, = The horizontel shore section should heve a top
elevation not lower then the general height of existing berms of beaches
or approximately 5 feet above the plane of mean high water and a length
equal to that of the berm of the anticipated beach. The intermediate sloped
section should be not steeper then the slope of the existing bottom. The
top elevation of the outer gection should be not lower than 1 foot above
the plane of mean low water., For riprap construetion, the minimum height
of groins should be 3 feet, Groins should be sand tight and firmly enchored
at their shore ends to prevent flanking. Groin lengths are generally
determined by the toe of the anticipated beach or sand fill. Stone sizes

end slopes for groins are computed using the Iribarren method as deseribed

- 1) =



in Technical Report No, l; of the Beach Erosion Boerd entitled "Shore
Protection Plamnning and Design"s The design wave used is the meximum
wave thet can break in the depth of weter at the groin if the fetch is not
a limiting factor. With the fetch available in Long Island Sound, such
maximum waves can generally be generated.

¢e Sgnd Fills, ~ Berm elevations of propesed fills are based on
_those of existing beach berms. The minimum width of fills is based on
widths found to afford protection in the area, Computed volﬁmes of fills
are based on slopes similer to existing slopes but fills can be placed
initially to a steeper slope and permitted to take a natursl slope under
wave action. Based on these critira berm slevations are approximetely &
feet above mean high water and beech widths above mean high water are
approximately 125 feet with fill slopes of 1 on 20 to 1 on 30. Suvitable
sand for beach fills would be of size and gradation not finer than that on
existing beaches.

I3 Plans of Improvenment

. Guilford Point and Adjacent Shore. = Guilford Point is a low

projecting point of land flanked by marshes (Plate 11)e It is privately
owned and occupied by a few cottages and residences, Its shore is composed
of bedrock, boulders, cobbles, gravel and sand. Low sand gpits trail gast
and west from it in front of mersh towards Egst and "yst Rivers. Portions
of the spits are owned by the towm of Guilford. The one trailing to the
east (Plate 17, Fige 1) is used as a public bathing beach and it is provided
with a bathhouse, parking ares and sanitary fecilities. The westerly spit
is undeveloped. Thé point is protected by riprap revetment, loose stone and
rubble masonry walls, I, addition, naturel protection is pfovided by the

outerops of bedrock and the coarse material left ag a resvit of former erocsione.
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The spits and marsh on either side of the point have been subjeect to erosion
which between 1933 and 1948 caused the shore line to recede 25 to 50 feete
This process is continuings No harmful effects are known to have resulted
fruoe +wiis erosion. Improvement of the publie bathing beach is desired

for recreational use. Since there aré no sources supplying beach building
materials by natural processes, improvement: of the beach cen only be
effected by artificial nourishment. Probings in Egst River and opposite

the river entrance in Guilford Harbor indicate that suitable material exists
offshore within a practicable distanee for hydraulic dredging and placement
of £ill on the bathing beach. A plan of improvement by direet placement of
£i1l to widen the bathing beach and construction of an impermeable groin

to retain the fill and reduce losses by eastward drifting has been con-
siGered and is shown on Plate 16. A Federal project, adopted in 19L5,
provides for improvement of Guilford Harbor by dredging a navigation channel
into Egst River. No work has been done on the project. The Towmn of Guilford
has reportedly appropriated and has had its required share of the cost of
the improvement available for a number of years and it is attempting to
obtain the nécessary Federél appropriation for the work. There is aﬁ
adequate quantity of suitable material required to be dredged for the
navigation project within & practicable distanece for pumping to the publie
bathing beach to supply the fill needed for the beach project. In the event
the chammel is dredged, consideration should therefore be given to disposal
of suitable material to enlarge and improve the bathing beach.,

15. Chaffinch Island and Adjacent Shore. - The shore between Vest

River and Mulberry Point consists principally of marsh with bedrock ex=-
posed at Chaffinch Island (Plate 11 and Plate 17, Fige 2)s The immediate

shore area is undeveloped. The shore line has been subject to considerable



erosion and recession since 1838. No harmful effects are Imown to be
resulting from this recessions. Protection of the shore is not needed
and hes not been considered.

16+ Mulberry Point, =~ Mulberry Point is located between Guilford

Harbor and Indian Cove (Plate 11 and Plate 17, Figs 3)s Its shore line is
composed predominantly of bedrocks There is a marshy indentation on the
east side of the point, numsrous boulders around the outer +tip and small
patches of beach composed of finely ground shells in pockets of the rocky
shore. Development consists of summer cottages. A road borders & portion
of the shore slong Indian Cove. Concrete and rubble mesonry wealls
generally protect lewns in front of the cottages. A portion of the shore
road is also protected by a sea wall, The only appreciable ercsion and
recession of the share gince 1933 hes occurred along the marsh along the
east side of the point. Existing structures appeér adequate to provide

the type of protection needed. Mo plan of protection has been considered.

17« The Head and West Shore of Indian Cove, =~ This area includes the
head of Indien Cove and its west shore extending to the first point of land
east of Vineyard Point (Plate 11 and Plate 18, Fige 1)« The head of the
cove seawerd of the road is composed of marsh end o small acoumlation of
finely ground shells, The west shore is prinecipally composed of bedrocka
There is 2 small pocket beach composed of finely ground shells, in an
indentetion of this west shore and considerable gravel, cobbles, boulders
and some patches of coarse sand along its southerly end. Development is
largely concentrated along the north end of the west shore of the cove and
it consists of permanent residences and summer cottages. There are a few
loose stone and rubble masonry walls in front of lawns along the west shore

and some dumped boulders fronting the road at the heed of the cove. Except



for the iow marshy barrier bar at the head of the cowe, there has been
little change since 1838 in the position of the high water line. The head
of the cove has been subject to continuous recession at a rate of 2 to 3
feet per yesr. Continued recession will require some form of protection
for the road on the bar., BEconomical protection can be provided by the use
of riprap revetmsnt., No specific plan of protection is needed and none has
been developed.

18, Vineyard Point end Sachem Heade. ~ This area includes Vineyard

Point, the shore indentation east of and adjacent to it and the shore to

the west including Sachem Head and most of the southeast shore of Joshua
Cove (Plate 11, Plate 18, Figs. 2 & 3, Flate 19, Fige. 1)» The shore is
irregular and composed largely of exposed bedrock., Unconsolidated material
consisting of marsh, sznd, gravel or boulders generally exists along the
shore line only in pockets in the rocks. A considersble extent of the shore
of Joshua Cove adjacent to Joshua Point is covered with stome quarry waste
while the shore of the cove nesrer its head is composed of coarse material
renging from gravel to boulders. Shore ovmership is private. Development
is residential, both permenent and sessonal, The Sachem Head ares possesses
meny large, widely spaced residences and & small pleasure boat harbor and
yacht club., Shore protection consists generally of light see walls and rip-
rap revetment fronting iawns and low roads except along the east side of
Vineyard Point where the residential development is protected by fairly
heavy sea wells of rubble mesonry and concrete. The only appreciable
recession of the high water shore line has Qcc§rred in the indentation east
of and edjacent to Vineyard Point. This recessiocn has averaged about 2%
feet per year gince 1838 and about 5 feet per yesr since 1933. There has

been little or no change in the position of the shore line elsewhere except
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for men~-made improvements. Ixisting structures appear to be adequate to
provide necessary protection. Wo plan of protection or improvement has been
considered.

19, Head and Northwest Shore of Joshua Cove, = This shore has a

length of about 7,000 feet bordering the entire head and north side of
Joshue Cove and about 600 feet of the south side adjacent to its head
(Plates 11 & 12, Plate 19, Figse. 2 & 3). The south shore is covered with
coarse material ranging from gravel to boulderse. The south half of the
head of the cove, a ssnd snd gravel bhar, and the north helf, a low earth
dam revetted with riprap both front marsh and are separated from esch other.
by a bedrock shore projection. The north shore of the cove consists
principally of bedroek, boulders and rock fragments. Development consists
of summer cottages located along the scuth and north shores and the south
end of the head of the cove. UCwnership is private except for the dam which
belongs to the State of Conneeticut. A low road on the south half of the
ber at the head of the cove is protected by riprap revetment. Rubble
masonry walls protect lawns at some of the cottages along the north shores
The principal shore recession sinecs 1838 occurred along the north half of
the head of the Cove averaging up to 2 feet per year of which about 50 per=
cent occurred after 1933, The south shore has been developed since 1948

as a cottage colony. A few cottages have also been built on the south end
of the adjacent barrier bar at the head of the cove. The bar is low and
therefore susceptible to flooding during storms or hurricanes accompanied
by exceptionally high tidese The lack of change in the position of the
shore line of the south end of the bar shown by shore line comparisons
indicates there is no serious erosion problem there., Existing structures

if meintained dre generally adequate for protection against erosiones
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20, Egst Shore and Head of Island Bays ~ The shore line bordering

the east side end the head of Islend Bay is composed largely of exposed
bedrqck with marsh along the south end and a sand bar fronting marsh along
the north end of a large indentétion (Plate 12 and Plate 20, Fig. 1), The
heed of the bay is a sand bar. Ownership is private. Defelopment consists
of summer.cottages, most of vhich are concentrated at the easterly half of
the head of the bay and the north end of its east shore. A low shore road
on the bar in the shore indentation on the east side of the bay is proteoted
by riprap revetment and e loose stone wall. The cotiege colony at the

head of the bay is protected by stone filled timber cribs and low sea walls
with riprap in front of some of the walls. Riprap revetment borders both
sides of the roed at the head of the bay west of the cottage colony. The
head of Island Bay hes been subjeet to gradual recession. Since 1933 its
high water line has receded at a rate between 1 and 2 feebt per year. This
recession has reportedly resulited in the leoss of a road and sandy beach
which formerly existed in front of the cotbage colony. The high water line
is now generally at the line of walls and riprap revetment. These structures
if maintained‘should provide adequate protection against erosion and prevent
further shore recessicn. Due to the low elevation of the bar, the cottage
colony area located thereon is subject to flooding during storms or
hurricenes accomparied by exceptionally high tides. IDxisting structures do
not provide complete protection agsinst this flooding but protection against
flooding is not regarded as being within the scope of this study. The lack
of soﬁrces of beach building materials close to this aree which can be uéed
to build a protective beach eliminates this method as an economical
solution, Maintensnce and possibly minor enlargement of existing structures

appear to be all that iz justified.



21y Island Bay, Clerk Point, Little Harbor amnd Harrison Point, -

This is an irregular bedrock shore line including the west side of Island
Bay and the shore to the west to the Guilford-Branford boundary, (Plate

12 and Plate 20, Figs 2). Small sandy pockst beaches exist in indentations.
The shore is privately owmed. Development consists of summer cottages and
widely spaced residences., The northerly helf of the west shore of Island
Bay is covered with large quantities of riprap. There are o shore-
connected ripraep breakwaters at the entrance to Little Harbor. No erosion
or shore protection problem is knowm to exist in this area and no plen of
protection or improvement has been considered,

22« Ieetes and Narrows Islands and Hoadley Wecke = The shore line of

Isetes and Nerrows Islands and Hoadley Neck is composed predaminantly of
bedrock (Plate 12). The shore of leetes Island is covered with stone
guarry waste. The area is privately owned and sparsely deveioped for
residential use. There are no krown beach erosion problems and no plan of
protection or improvement has been considered.

2%+ Flying Point and Stony Creeks -~ The Flying Point-Stony Creek area

is a small residential and fishing community separated by marsh from

Hoadley Neck to the east and Pleasant Point to the west {Plate 12, Plate 20,
Fige 3 and Plate 21, Fige 1)s It has e small boat herbor naturally sheltered
by & group of islands knowm as The Thimbles, The shore is composed
prinecipally of bedrock with small saﬁdy pocket beaches at scattered loca=
tionse Shore ovmership is private. There is an almost continuous system

of sea walls and & number of piers, boat slips and marine railways along

the shore. Existing protective works if maintained should provide the type

of protection which is generally needed. Io erosion or shore protection pblems
are known to exist and no plan of protection or improvement has been con~

sidered,
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2lis  The Thimbles, ~ The Thimbles are a group of small rock islands
opposite the Leetes Island - Stony Cresk ares (Flate 12). The shere line
of most of the islands consists of besdrock. Development on individual
islands ranges from singie shacks or small summer houses to colonies of
summer homes. There is no known erosion problem and no plan of protection
has been considered.

25, Pleasant and Juniper FPoints. = The shore lines of Pleasant and

Juniper Points are irregvlar and rocky with sand only in indentations
(Plate 12 and Plate 21, Fig. 2.)e Marsh separates the points from each
‘other and from Stony Creek to the east and Pine Orchard to the west. There
is a small group of cottages at Pleasant Point and a mooring area and pier
for leeding barges with trap rock at Juniper Point. WNo beach erosion or
shore problems are known to exist in this area. No plan of protection or
improvement has been considered.

26. Pine Orchard Between Juniper and Brown Points, -~ The shore line of

Pine Orchard between Juniper and Brown Points borders a small dredged
pleasure boat harbor shelbtered by a riprap breakwater extending southeastwerd
from Brown Point {Plate 13). The shore is characterized by projecting
outerops of bed rock with sandy pocket beaches held between the project-
ions. Development consists of residences, & yacht club, private bathing
beach and summer hotels. Light concrete and rubble mesonry sea walls front
lavms along most of the shore. There is no known beach erosion problem in
the area. No plan of protection or improvement has been considered.

27« Pine Orchard West of and Adjabent to Brown Pointe = The shore line

extending about 2,100 feet westward from Brovm Point is a shallow sandy
pocket beach between outcrops of bedrock (Plate 13 and Plate 21, Fige 3)e

Ovmership is private., Development consists of large residences protected
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by sea walls, sibped stone revetment and timber greins. Comparative
surveys indicate that there hes been little or no change in the position

of the high water shore line and offshore depths since 1885. Seasonal
varietions in the elevation and composition of the beach reportedly occur
with the height of the west end of the beach rising considerably in the
winter months and dropping in the summer, while the heach composition nearer
Brovm Point is coarse in the winter sand finer in the summer. The beach is
used for bathing by aree residents. Local interests have indicated an
interest in eliminating seasonal variations in beach level and preventing
losses of beach meterial. Existing sea walls and revetment, if meinteined,
should provide adequate protection to the land behind the beach. Reduction
of seasonal variations of beach level can probably be achieved but not
completely eliminated by construction of impermeable groins similar to
those existing along the west end of the aresa. The groins should, unlike
existing structures, be extended lendwerd to the sea walls or bluffs to
prevent passage of material around their landward ends. Their effectiveness
can also be increased by extending them seaward at least to the mean low
water line. Details of typical designs of sultable groins are shown on
Plate 6. Design information concerning spacing and other factors is
contained in Technical keport No, L. of the Beach Erosion Board entitled
"Shore Protection Planning and Design"., The lack of change in the position
of the high water line shovm by shore line change meps indicstes that any
loss of beach material must be at a very slow rate. The prevention of such
losses would be difficult and costly. There are no natural sources of
supply contributing any apprecisble amount of beach building material which
cen be impounded by groins or other structures. Replacement of any bheach

logses can therefore only be effected by direet plecement of material on the
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beach. The smell quantity of materisl needed for beach maintenance and
the existence of mud and clay in the offshore area make use of the
hydraulic dredging process impractical for beach nourishment. A practical
methed of providing needed maintenance consists of periodically hauling
and dumping small quantities of suiteble sand at some location along the
beach where ordinary wave action can transport the material throughout the
area. Construction of groins unless sccompanied by artificial filling to
the limit of their impounding capscity would interfere Mdfh the natural
distribution of such beach fill, The need for preventing sand losses or
reducing seasonal variations is considered insuffiecient to warrant develope-
ment of detailed plansz.

28+ Pine Orchard, Hotchkiss Grove Beach and Haycock Pointe m This

erea extends westward from the rocky projection, 2,100 feet west of Brown
Point, along Hotchkiss Grove Beach to and including Haycock Point {Plate

13 and Plate 22, Figs. 2 and 3)s The shofe line is irreguler and is com=
posed of outerops of bedrock and small sandy pocket beaches. The shore is
privately owned and continuously developed for residentiel use. It is used
for bathing by area residents. Comparative surveys indicate that there

has been little change in the position of the high water shore line and off-~
shore depths in recent years. The rssidentiél development is in general
adequately protected by existing sea walls, revetment end groins. A Iow
shore road closely bordering the central and westerly portions of Hotchkiss
Grove Beach is partially protected by a low riprap wall but the road is
subject to washouts during storms accompanied by exceptionally high tides.
liore effective protection could be provided by enlargement of the wall as

a rubble mound, Damages would still occur at infrequent intervels due to

overtopping of the mouﬁd by extreme tides and waves but it would probably be
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more economical to meke necessary repairs rather than to provide complete
protection against all possible conditions.

29, Limewood Beach; - Limewood Beach located west of Haycock Point

is é shallow pocket between outerops of bedrock (Plate 17 and Plate 22, Fig. 3).
The easterly half of the beach is sandy with width decreasing to the west.
There is generally no width of send beach above high water along the west
half which is characterized by outerops of bedrock, ngelopment consists

of residences and summer hotels, Shore ownership is mostly privete. There
is a private bathing beach belonging to the Ipstern Indien Neok Agsociation
adjacent to Haycock Point. There may be some public ovmership but this is
not clear from town records., About 500 feet of State Highway Route 13
which closely borders the shore has been proteested with riprep revetment;
Groins front this revetment and the see wells along the residential
development to the west. Existing strﬁctures, ir mﬁintained, should provide
adequate protection against ordinary storm sttack. No plan of protection

is needed and none has been considered.
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50 Yest of and Adjacent to Limewood Beachs = The shore west of and

ad jacent to Limewood Beech is & shellow sandy pocket between ounterops of
bedrock (Plate 13 and Plete 23, Fige 1)a Shore cwmership is private,
Development consists of residences end sunmer hotels. A hotel opposite the
west helf of the heach mainteins bathhouses for its petrons. The beach
above high water is narrow, Lawns end a steep bluff bordering a shore
highway are protected by sea walls, bulkheads and a few short groins.

There are no evident sources of supply contributing beach building me.-
terials by natural prﬁcesses and the groins consequently have little or no
effect in impounding a beach. Advice hes been requested concerning methods
of effecting a limited amount of beach widening fronting a smell summer
hotel west of an existing riprap groin at the extrems sast end of the

area., The groin already holds a narrow sand beach which can be enlarged
sufficiently by direct placement of a small quantity of sand te provide

for the limited reoreational needs of the hotel patrons. The small impfove-
ment needed and the searcity of sand in the jimmediate offshore area pres
cludes the hydrauvlic dredging process as a practicable method. Periodie
trucking of sand to the beach is probebly the most economical method which
can be used. The comparative stabiliéy of the shore as shown by comparison
of shore line positions since 1838 indicates that losses of beach material
will be at & slow rate and should not constitute o serious problem, Main-
tenance of the existing riprap groin, which when inspected was iﬁ need of
repeirs, will reduce losses of the beach material, Throughout the shore
area, existing walls and bulkheads are adequately protecting the land
behind the beach and should continue to do so if adequately maintained,

lo specific detailed plan of protection is needed and none has been

developeda.



Z1. Indian Neck (Linden Point, Maltby Cove, Jeffrey Point). =

The shore from the first pocket beach west of Limewood Beach including

Linden Point, Meltby Cove and Jeffrey Point is eomposed almost continuously
of outorops of bedrock with sand end gravel in small indentations (Plate 13),
Ownership is private. Development consists of summer cotbages and year round
residences. Bedrock and the coarse shore material provide natural protection
against erosion. Lawms fronting a considersble part of the development are
low and protected by vallss BSuech aress are probably inundsted during storms
accomnenied by exceptionally high tides. No erosion problem is known to
exist in the area. No plan of protection against erosion is needed and

none has been developed.

32+ Jeffrey Point to Indian Neeck Pointe -~ Thiz extent of shore iz a

sandy bocket besch between outecrops of bedrock at Jeffrey end Indian Neck
Points (Plate 13 and Plate 23, Fige 2). Ownership is private. Development
is residentiel with a few large widely spaced residences set well behind the
shore along the north half and smeller more closely spaced residences along
the south halfe There is practically no width of sandy beach above high
water along the southerly half and residences in this area are fronted by
low sea walls. There has been little or no apparent change in the position
of the high water shore line since 18%38. Due to its low elevation, the
development along the south end of the beach is subject to flooding during
infrequent storms accompanied by exeeptionelly high tides. No erosion
problem is knovm to exist and therefore no plan of protection has beén
considerede

3%+ Parker Memorial Park, =« Parker Memorial Park is located in

Branford Harbor west of and adjacent to Branford Point (Plate 13 and Plate

2%, Fige 3)e Its shore is composea largely of bedrock and coarse materials



There is a sandy pocket beach in the indentetion adjacent to Branford
Points The park is owned by the Tovm of Branford. It is provided with
dressing rooms for use of the park shore es a public bathing beach, Rubble
me.sonry walls generelly provide adequate protection ageinst erosion of the
land., Improvement of the bathing beech composition has reportedly been
effected by direct placement of send. IMinor periédic improvement of this
type, es necessary to maintain the existing bathing beach appears to be all
that is necessary. No erosion problem is known to exist and no plan of
protection or improversnt has been considered.

3Lie Lindsey Cove to Pages Cove. = The projecting shore west of

Parker Memorial Fark to Johmson Point and Pages Cove is irregular and
composed largely of outerops of bedrock (Plate 1L). Sandy beaches
generally exist only in small indentations in the rock. A sandy tombolo,
knovm as Double Beach, conneets Lover's Island in Branford Harbor to the
mainland. Ovmership of the shore is private. Development consists of
summeyr cottages, vear round fesidences and & comercially operated bathing
beech, the latter at Double Beach. There is no known beach erosion
problem in the area, No plan of proteetion is needed end none hes been

considered,

35+ Pages Cove and Short Beach. - Pages Cove and the adjoining
Short Beach area, located at the head of the large shore indentation be-
tween Johnson Point eand Kelsey Island, consist of a series of small sandy
pocket beaches separated by projecting points of exposed bedrock (Plate 11).
The shore is privately owned except for street ends in the pocket beach
west of Stenley Point. The shore bordering the road in Pages Cove adjacent
to Stanley Point and the pocket beach in which Profile l; is located may

belong to the tovm but this public ovmership is not clearly established.
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These latter areas are used for bathing by town residents. They are not
provided with any public facilities. The easterly pocket of Pages Cove

is a private bathing beach restricted to hotel guests. The general develop
ment of the area is residential. Ses walls and riprap revetment protect
shore residences and the shore roads. The pocket beaches are naturally
stable and do not require protection against erosion. Existing'structures,
if maintained, should generally be adequate for protection of the shore
road and residential development although some flooding can oceur during
infrequent storms sccompanied by exceptiomally high tides. Due to the
absence of natural sources of supply of beach building materiels, improvew
ment or enlargement of.existing sandy beaches, if desired, can only be
effected by artificial placement of sand fills Vo structures would be
needed to prevent losses of such fill. Fo deteiled plen of protection or
improversnt is needed and none has been considered.

36; Between Short.§§aoh snd Horton FPointe = The shore extending

southward from the Short Beach ares to Horton Point is irregular and almost
continuously composed of bedrock (Plate 1.). It is privately ovmed end
developed for residenfial use. There is no erosion problem in the arean.

No plan of protection has been considered,

374 Kelsey Islgnd. = The shore line of Kelsey Island is characterized
by numerous outerop of bedrock (Plate li). Small sandy pocket beaches
extend between these outerops along its south side, About one~helf the
srea of the island consists of mersh. There are a few buildings on the
higher ground. So far as is dnown, there is no erosion problem. Ifo plan
of protection has been considered.

%8, Mansfield Point. = The shore of Mensfield Point located between

the East Haven River and Bradford Cove is composed of bedrock outerops with
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sendy becches held in indentations (Plate 1L)s The shore is privately
otmeds Development consists of cottages. The ares does not have anyi
knovm beach erosion problem. No plan of protection has been considereds

7Qs iomsuguin Beachs =~ Momauguin Beach is a sandy shore with bed=-

rock outerops at its west end and also about 300 feet west of Bradford
Cove, its easterly limit (Plate 1, end Plate 2, Figs. 1-3). Ownership,
except for a few town street ends which extend to the ghore, is private.
Development consists of year round residences, summer cotfages, refreshment
stends, and a commercially operated bathhouse. Protective struetures con-
sisting of sea walls and bulkheads generelly exist only along the east and
yrest ends of the beach where the shore line is close to buildings. Come
parison of meps of record indicates that between 1885 and 193% there was
shore recession of uﬁ to 100 feet along all of the beach except between
Bradford Cove and fhe first outerop of bedrock to the west where accretion
and sedward movement of the shoré of ebout 100 feet occurred and that the
shore line in 1952 along the entire beach wes practically in the ssme posi-
tion it ocecupied in 193%, Changes determined by field inspections, ground
and aerial photogrephs, not shown by the above comparisons, are known to
have occurred along the east end of the beach adjacent to Bradferd Cove
since 1948 (See Plate 2, Figse. 1 and 2)« During the period 1948-1949 a
sand beach about 200 feet wide existed in front of residences betiween
Bradford Cove and the first rock outerop about 300 feet to the west,

This beach extended eastward in the form of a‘sandspit across the mouth

of Bredford Cove. Between 19L8 and 1952 erosion résulted in the loss of
the spit and the entire beach fronting residences thereby endangering
their existence. During Februvary 1955, it was observed fhat considerable

width of sand beach apain existed in front of residences snd this beach
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trailed eastwerd as a sandspit across the mouth of Bradford Cove almost
connecting with the south tip of Mansfiéld Pointe. It was also noted that

& deteriorated groin at the west side of the Bradford Cove entrance had
been reconstructed with riprap sinece 1952 end extended southerly and

then westerly as a continuous riprap mound in front of residences. Erosion
and recession of the shore line has slsc beer observed betwsen 19L8 and 1952
along the beach about 800 feet west of Bradford Cove. The beach areas
edjacent to Bradford Cove has reportedly been formed artificially by
progressively extending a groin at Bradford Cove which impounded littoral
d;ift on its west side. A practiceble method of reducing the large
fluctuations in the position of the shore line adjacent to Bradford Cove -
and providing protection for residsnoes consists of additional extension

of this groin to intercept and impound beach material which is now lost

to the east. DMomauguin Beach és a whole is low and the development on it

is oconsequently subject to flooding and wave atback during storms
accompenied by exceptionally high tides. Protection against wave attack

can be provided by direct placement of & wider sand beach in front of builde
ings end structures, Reduction of losses of this fill, if excessive, can

be effected by construction of impermeeble groins, Groins will probebly
also intercept and impound some beach meterial but their effectiveness will
decrease the farther west they are built since the length of sandy shore on
the updrift side which can supply littoral drift will be progressively
shorter and the supply of material therefore smaller. It is also likely
that the supply of drifting meterial will decrease lollowing construction
of more struetures for protection of developed sress to the west. A4 plan
of protection involving beach widening by direct placement of sand fill from

available sources offshore and construction of impermeable groins as discussed
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above has been considered and it is shown on Plate 15,

LOe 4 large part of liomavguin Beach has been included in e proposed
redevelopment plan by the United S4ates Housing and Home Finance Agencye
Under this plan much of the shore front would be acquired by the tovm for a
perk and bething beach, and the shore front lend ares would be redeveloped
to eliminate substandard buildings and overcrowding. In the event that
this redevelopment materializes an excellent opportunity will arise to
provide natural protection fo all shore front buildings by requiring that
they be at least 125 feet landward of the high water shore line to keep
them out of reach of ordinary storm wave attack.

Ll. Silver Sends Beach. = Silver Sands Beach is a sandy shore

(Plates 1L end 15, Plate 25, Figs. 1 and 2)e It extends between bedrock
outerops at the point knowm as South End end the west end of Homauguin
Beachs Bedrock is also exposed af s few logations along the shore. The
beach is privately ovmed and occupied by closely spaced, lerger than
average summer cottages. ZIrotective structures renge from occasional low
light sea walls along the east half of the shore which possesses a small
width of fronting sand beach to an almost continuous irregular line of
fairly heevy sea walls snd bulkheads and a nunber of groins along the west
half of the beach where the waters edge is generally at the line of build-
ings or structuress The shore line has s history of erosion and recession.
The easterly half of the beach receded at a rate of about one foot per year
between 1838 and 1952 while the westerly helf which wes comparatively un-
chenged between 1838 and 1933 has receded at a rate of one to four feet per
year since 1933, the greater recession having occurred adjacent to South
End. The continued erosion of the beach has required the construction of

more and heavier ses walls to protect cottages. In some cases, near South



End the shore line has receded landward of the front lines of buildings
and sea walls. The bar is low in elevation and the development on it is
consequently subject to flooding end wave attack during severe storms or
hurricanes accompanied by exceptionelly high tides. Restoration of past
beach losses to provide a sandy beach in front of cottages and structures
is a practicable method of protection apainst wave attack, Groins along
the more severely affecled west half of the besch have failed to impound
littoral drift. This indicates that beach restoration can be effgcted
only by direct placement of f£ill on the beach. Probings indicate that
suitable beach material exists offshore within a practicable distance for
hydraulic dredging and pumping to shore. A plan based on such beach
restoration has been considered and it is shown on Plate 16, Maintenance
of the beach will be required and can probably be effected most economically
by periodic replacement of beach losses, Losses of the beach fill, if
excessive, can be reduced by impermeable groins but this method should not
be used unless éxperience with the f£ill indicates that their construction
is economically justified.,

L2. Test Silver Sands Beache = ‘lest Silver Sznds Beech is a sandy

shore fronting marsh extending westward from South End to Morgan Foint
(Plate 15, Plate 25, Fig. 3, Plate 24, Figs, 1 and 2). There are rock
outerops at the ends and at several locations along the beach. The shore
is privately owned. Development consists of summer cotisrges and &
commercially operated bathing beach provided with cabanas and e bathhouse.
A few of the cottages are protected by timber bulkheads. There are timber
jetties at South End at the mouth of Caroline Creek snd a number of timber
groins along the shore. The two longest groins located near South End

hold a wider sand beach on their eest side while groins farther west hold
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material on their west sides. The shore line has been subject to

erosion Which resulbed in a recession averaging 1 to 2 feet per year be-
tween 1828 and 1933 and up to 5 feet per year between 1933 and 1952.
Cottages have reportedly been noved landward repsatedly following re-
treat of the shore. The bar is low in elevation and the development is
subject to flooding and wave atiack during storms or hwrricanes
accompanied by exceptionally high tides. Restorestion of past beach

losses to provide & sandy beach in front of cottages and mainienance by
periodic replacemsnt of besach losses is a practicable method of protection
against wave attack, Existing groins have redvced losses of beach material
but they have not resulted in any appreciable widening of the beach.
Restoration of the beach can be accomplished only by direct placement of
£ill along the shoré. Probings indicate that suitable material exists
offshore within a practicable distance for hydraulic dredging and pumping
to the beach. A plan based on beach restoration has been considered and
it is shown on Plate 16. Losses of the beach fill, if excessive, ean be
reduced by impermeable groins but they should not be used unless experience
with the fill indicates that their construction is economically justifieds

LZ. Morgen Point. -~ Morgan Point is a low projecting headland con=-

sidered in this report to extend about 1500 feet east and 1400 feet west
from its outer tip (Plate 15, Plate 26, Fig. 3). The outer tip and east
shore are largely composed of bedrock with small sxtents of sand beach held
in indentationse The west shore is coarse, being genérally covered with
gravel, stone fragments and riprap. The shore is privately owmed and
developed for residential use, MHost of the residences are fronted by sea
walls or bulkhesds. These structures form a disconnected line of pro-

tection along the east face of the point and an irregular continuous
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heavier system of protection from the outer tip along the west face of
the point, The west side of the point has been subject to erosion which
since 1838 has resulted in a shore recession of sbout 200 feet at its
outer tip and 50 to 100 feet elsewhere. During the same period, shore
line changes along the east side of the point appear to have been
negligible, Due to its low elevation portions of the development are
within reach of wave attack during storms or hurricanes accompanied by
exceptionally high tides, Residences along the west face of the point are
more vulnerable than elsevhere since the ses wells are at the water's edge
without benefit of a fronting beach or outwcrops of bedrock to dissipate
the energy of wave attack. ¥alls in thissarea can be undermined by lowering
of the beach level. The only practicable method of providing protection
consists of mainteining some form of barrier, either bulkheads or sea
walls, in front of residences, Existing walls if properly meinteined could
serve this purpose. Protection against undermining of sea walls can be
provided most economicelly by placement of riprep revetment along their
toes.

llte Shell Beachs = Shell Beach is a low sand bar fronting marsh ex~
tending westward from Horgen Point to outcrops of bedrock at the mouth of
Morris Creek (Plate 15, Plate 27, Fige 1)s The beach is privately owned
and it is occupied by & few summer cottages built on piles. There are no
shore protection struotures. The shore is sheltered by the New Heven Harbor
breakwaters from waves from the south and southwest, Use of the beach is
restricbed to residents. The bar is low and the development is therefore
subject to flooding and wave attack during storms accompanied by high
tides, Erosion has caused retreat of the shore line since 1933 averaging

about 2 feet per year at the east end of the beach and at a progressively
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smaller rate to the west with practically no change at the mourh of

HMorris Creek. A method of protection sgeinst wave attack consists of
direct plecement of sand fill along the shore to create a wider and
higher beach in front of cottages. Probings indicate thet suitable material
exists offshore within & practicable distance for hydraulic dredging and
punping to the beach. Such en improvement would require construction of a
jetty or groin at the west end of the beach at Morris Creek to confine

the fille Such a plan has been considered and is shown on Plate 16, Con-
struction of sea walls or bulkhesds would be of doubtful walue. Such
construction could protect cottages from wave attack but it could also
accelerate erosion.of the fronting beech. There are no apparent natural
sources of supply contributing material to the beach which can be im-
pounded by groins so groin construction alone is not considered a
practicable scolutions. Beeceuse of the limited development, the physical
limitetions of the bar which make it unsuitable for extensive development
and the high cost of providing esdequate protection, it is unlikely that
construction of a suitable system of protective viorks can be justified.

It is probably more economical to make periodic expenditures for damages
to the existing development than to attempt to eliminate such damages.

The beach could be maintained suffieiently for recreatiocnal purpeses by
periodic replacement of sand losses.

L5 Lighthouse Point Park. = Lighthouse Point Park is located at

the New Haven Harbor entrance (Plate 15, Plate 28, Figse 1-3)e Its

shore extending westward from Morris Creek to the tip of Lighthouse

Point end a short distance northward therefrom is sandy'in composition,

The remeinder of the shore of the park to the north is composed principally

of rock outcrops with smll sandy pockst beaches held in irregularities
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of the rock. The park belongs to the City of New Haven end is used

as a public park and bathing beach. The bathing beach is the south

shore of the park east of Lighthouse Foint. The park is provided with

a large modern bathhouse, parking and pienic areas, playgrounds and
amuserients, The only significant shore structure is a jetty at the

mouth of Morris Creek. The shore is sheltered to the south and south-
west by the New Haven Harbor breskwaters. Shore line changes between
1828 and 19%% were irregular and generslly smell in magnitudes. During
1949 about 168,000 cubic yards of sand £ill were placed at Lighthouse
Point and the adjoining shore to Morris Creeks. The fill was material
disposed of in comAsction with hydraulic dredging of a Federal navigation
improvement in Wew Haven Harbor. During 1952, as a result of the place~
ment of fill and subsequent drifting, about 900 feet of shore line extend-
ing north from Ljghthouse Point was 30 to 100 feet seawsrd of its 19%3
position and the shore line from Lighthouse Foint to liorris Creek was 150
to 200 feet seaward of its 1933 poéition. Between August 1952 and Jume
1955 the shgre line of the bathing beach at and adjecent to Lighthouse
Point receded. The recessicn at Lighthouse Point was 60 feet and it
diminished to the east. Continuation of this process could result in

&8 serious reduction in the needed recreational beach area, particularly
in view of the large expenditures made by New Haven for construction of

a modern bathhouse following enlargement of the bathing beach by the
filling operation. Losses of beach material between the tip of Lighthouse
Point end lorris Creek, can be reduced by construction of an impermeable
groin at Lighthouse Point. Meintensnce of this beach area will probably
still be necessary and it can be effected by perioéic replacement of

beach losses. Probings indicate that suitable material for such main-—
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tenance exists offshore within a practicable distence for hydraulic
dredging and pumping to the beach. The jetty at Morris Creek is
adequately holding the fill along the east end of the beach. The plan
of protection involving construction of a groim at Lighthouse Point is

shovm on Plate 16.

I16+ Between Lighthouse Point and Morris Cove Farksg ~ The shore line
of Morris Cove between Lighthouse Point Park and HMorris Cove Park varies
in composition (Plate 15). Adjacent to Lighthouse Point Park there are
a few outerops of bedrock and the shore for about 2,300 feet to the
north is generally covered with gravel with short extents of sandy beach
held by structures or in indentstions along the shore. This coarse shore
merges into a sandy beach with e width above high water of about 100 feet
(Plate 27, Fig. 2). The sandy beach is located at the head or most
easterly part of hgrris Cove and decreases in width to the north so that
adjacent to Morris Cove Pﬁrk there is no beach above high water. Owner-
ship of the shore is private. Development is principally residentiale
There is a yacht club, beatyard and marine rallway for small boats near
the south end of the area. The development adjacent to Lighthouse Point
Park is protected by wvarious types of low sea walls and bulkheads.
Farther to the north, along the wide sandy beach there sre generally no
protective structures. As the sand beach narrows, residences have been
protected by sea walls and bulkheads of increesing size. Adjacent‘to
Morris Cove Park residences located on 2 low bluff are fronted by high
heavy walls at the water's edge. (Plate 27, Fige 3). Changes in the
position of the high water shore line between 1838 and 1933 consisted
generally of landward movement zt an average rate not exceeding one foot

per year except along 300 to LOO feet of shore adjacent to Morris Cove Park
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vhere recession at & rate of aboubl one-half foob per year occourred.

Some of the atceretion along the coarse southerly portions of shore s
probably due to construction, Since 1933, chenges in the positions of
the shore liné have been negligible. Portions of the development are

in low ereas subject to flooding and wave attack during storms
accompanied by exceptionally high tides. Existing structures, if meintained
should generally provide adequate protection during ordinary wave atbtacke.
During hurricanes or storms of infrequent occurrence damages can occour

4o buildingse It is wnlikely thet provision of complete protection
egainst all conditions would be economiecally justified. HNo plan of pro-
tection is needed and none has been considered.

h?. HMorris Cove Park to Fort Hale Parks = The shore along Morris

Cove Park and tne shore to the north possesses little sandy beach above
high water (Plate 15)e A high sea wall is at the water's edge along
most of Morris Cove Park. Coarse material, mostly gravel end rock
fregments along the north end of the park wall form & narrow width of
beach in that area. The shore extending northward fronting Forbes Bluff,
a trap cliff, is also coarse, being composed of angular rock fragments and
gravels The shore north of Forbes Bluff comtinues eoarse being covered
with gravel, cobbles and riprap with some coarse sand in the vicinity of
Fort Hale Park,the outer tip of which is composed of bedrock outerops.
Except for e short segument of shore occupied by a United States Haval
Reserve Station the entire srea belongs to the City of New Haven and is
used as & parke. There are no facilities for public bathing. The area
behind the park is residential in cheracter., There is a building near
the ghore at the Naval Rgserve Station fronted by a timber pier. The

shore end of the pier and the front of the building are protected by a
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rough mound of riprap. The only other protective structures along

the entire shore are the lorris Cove Park ses wall and some light rip-
rap scattered along the top of the low earth barrier fronting the moat
at Fort Hale. Comparison of shore lins positioné indicates that between
1838 and 193% the shore moved landward st a rate averaging less than one
foot per year and that sinée 1933 there has been no apparent change.

The coarse nature of the shore and existing structures provide adequate
protection for present needs. Due to the low elevation of the land on
which the Maval Rgserve Station is located, this development is subject
to flooding during storms accompanied by extreme high tides. There is
no known beach erosion or shore protection problem of concern in the

area and no plan of protection hes been considered.
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IV, ECONOMIC ANALYFIS

118, Genersl, ~ Detailed estimates of costs are included in Appendix

H and detailed estimates of benefits are included in Appendix I. First

costs and benefils have been estimated for all projects considered

based on price levels prevailing during the Fgll of 1994. Projeets have

been considered as followss

Paragraph Plate

Ares Ovmership Reference Hoa
Guilford Point Public Beach,fuilford Public U, 16
Momeuguin Beach, East Haven Private 39 16
Silver Sands Beéch, Dest Haven Private L1 16
West Silver Sgnds Beach, Egst Haven Private L2 16
Shell Beach, East Haven Private Ll 16
Lighthouse Point Park, New Haven Publie Ls 16

L9. First Costs., = The first costs of projects, computed in detail

in Appendix H, are as follows:

Project Work Items
Guilford Point Public Beach Beech Fill
Momauguin Besach Beach Fill

Silver Sands Beach Beach Fill
Wegt Silver Sgnds Beach Beach Fill
8hell Beach Peach Fill

Tighthouse Point Park 1 Groin

and 1 Groin
and 1, Groins
and 5 Groins
end 5 Groins

and 1 Groin

Cost

» 140,000
166,000
190,000
220,000

80,000

12,000

50s Bensfitse ~ The estimated benefits are based on direet damages

prevented, increased earning power or value of shore lands, and the

regreational value of increased public beach space.

Benefits from ine

ereased value of areas behind and adjacent to improved shore property,
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increased business returns and recreational value in improvement of
private beaches, salthough knowm %o exist, have not been estimated,
Direct demages prevented have been evalusted 25 a saving in the main-
tenancé cost of existing protective strrotures, on the wvalue of annual
losses of shore land or beach fill prevenited and on the reduction of
storm demages to the existing shore development. Benefits from ine-
creased earning power or value of shore lands have been evaluated on
the basis of increased returns to owvmers resulting from increased area
of shore front property and also on the resulting broadening of ths

tax bage. The recreaticmal benefit has been evalusated for increased
public beach area based on probsble beach use by assigning a per capita
value for beach use estimated es the minimm fee which patrons would be
required to pay if the beach was & private enterprise. Estimatgd annual

benefits are es follows:

Direct Damages Increased

Project Prevented Barning Power Recreational Total
Guilford Point Public Beach [ O &0 h,200  h,200
Momauguin Beach 6,560 3,670 0 10,230
Silver Sgnds Beach 8,L80 3,980 0 12,460
Test Silver Sands Beach 7,850 L,810 0 12,660
Shell Beach 550 2,000 0 2,550
Lighthouse Point Park 1,400 0 0 1,400

51 Interests ~ There is no Federal interest in a shore protection
project as none of the shore in the considered area is owmed by the United
Stetes. Non=-Federal public interest is defined as, (a) the benefits aceruing
to & State or political subdivision thereof as a lend owmer and, (b) the

benefits accruing to the general public, Privete interest is defined as



“he benefit derived by individuals or non-public groups of individuals
on account of owmership of lands and business enterprises affected,
The classifiecation of sstimated benefits in accordance with the interest

involvzd is as follows:

Non-Federal
Project Federal Public Privqte Total
Guilford Peint Public Beach 0 wl,200 0 v 4,200
Momauguin Beach _ 0 1,510 8,720 10,230
Silver Ssnds Beach 0 1,640 10,820 12,560
West Silver Sends Beach 0 1,980 10,680 12,660
Shell Beach 0 820 1,730 2,550
Lighthouse Point Park 0 1,400 0 1,400

52, Allocation of Costse = Public Iaw 727, 79th Congress, 2d Session,

established & policy of Federal sid in the protection and improvement of
shores owned by states, municipalities and other political subdivisions,
In accordance with this policy, the Federal share of the cost can equal
but not exceed one~third of the first cost of construction, but not the
maintenance, of works for the protection and improvement of publicly-
owned shorese No policy has been established for Federal participation
in the cost of works for the protection and improvement of privately-
ovned shoress. Factors governing the Federal end non-Federal allocation
of costs of contemplated projects are discussed in Section V of this
report enti%led "Conclusions and Reconmendations."” The detailed estimates

of costs are contained in Appendix H and are summarized belows

FProject Federal Share NOanbdaral Share  Total
Guilford Point Public Beach 0 $ 40,000 $ L0,000
Momauguin Beach - 0 166,000 166,000
Silver Sands Beach 0 190,000 190,000
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Project Federal Share MNon~Federal Share  Total
TWest Silver Sands Beach +] $220,000 $220,000
Shell Beach 0 80,000 80,000
Lighthouse Point Park L ,000 8,000 12,000

53. Annual Costs, « Interest has bgen computed at a rate of 2.5

per cent on all funds. A useful 1life of 50 yeers has been assumed in
determining amortization charges. Maintensnce estimates of sand fill
are based on maximm rates of loss determined from pest shore recession
with an assumed minimum rete of one foot per year, Estimated annual

costs are summarized belows

EEEQEEE Interest JAmortization Maintenance Total
Guilford Point Public Beach 11,000 § 410 ¢ 380 & 1,770
Momauguin Beech L,150 1,700 2,955 8,805
Silver Sands Beach L, 750 1,950 4,170 10,870
West Silver Sands Beach 5,500 2,060 L,025 11,785
Shell Beach 2,000 820 oLs 3,765
Lighthouse Point Park 300 120 100 520

Slhe Justifications ~ The estimated ennual benefits and costs and the

resulting ratios of benefits to costs are summarized below:

Letimated Annug)l Estimeted  Ratio of
Project : Bererits Arnusl Costs Benefits to Costs

Guilford Point Public Beach $ L,200 % 1,770 2,3
Momauguin Beach 10,2%0 8,805 1.1
Silver Sgnds Beash 12,460 10,870 1.1
Test Silver Sands Beach 12,660 11,785 1.07
Shell Beach 2,550 3,765 0.6
Lighthouse Point Park 1,00 520 2.6
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55« Coordination with Other Agencies, ~ Close ecoordinetion has

been meinteined with the Connecticut State Flood Control and "ater
Policy Commission, the official agency representing the State of
Connecticut in this cooperative study. Officials of the towms con-
cerned have been oontacted and their views sought. The United States
Housing and Heme Finance Agency, Connecticut Development'Commission,
State Pﬁrk Department, State Highwey Depsrtment end State Board of
Fisheries and Game have been contacted conéerning espects of the
study pertaining to their interests., In addition, personal contact
hes been made with shore residents to ascertein deta concerning their

problems,

564 Corments by Local Interestses ~ The cooperating agency, the
Conneotiout State Flood Control and “eter Policy Commission has been in=-
formed of the findings and recommendations contained in this report. It
considers the report satisfactory snd furthermore feels that the proposed
plans of protection and improvement are desirable and necessarys

57« Responsibilities of Loecal Interests, « In regerd to the proposed

plan for protection of the bathing beach at Lighthouse Point Park, the
cooperating agency has informed the Division Engineer it seems certain
that the assurances required in conneetion with the conditions of loecal

cooperation will be furnished when neededs Local interests are required tos

84 ASSure maintenance of the protective and improvement measurs
during its useful life as may be required to serve its intended purposej

be Provide, at their own expense, all necessary lands, easements,
and rightS-of=-waye ‘

Ce Assure that water pollution that would endanger the health
of bathers will not be permitted,

de Assure continued public ownership of the shore and its
edministration for public use during the economic life of the projecte
The recommendation is further subject to the conditions that the adequacy
of the work proposed by locsl authorities, detailed plans, specifications,
assurances that the requirements of local cooperation will be met and
arrangements for prosecuting the work be mpproved by the Chief of
Engineers prior to commencement of works
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Ve CONCLUSICNS AND RECOMLETDATIONS
58 Conclusiogif ~ The Division Engineer concludes that the
following are practicable plans for protection and improvement of shore
areas which merit consideration, all as shovn on Plate 156,

e Guilford Point Public Beach, Guilford, = Tidening of 125

feet, approximately LOO feet of beach by direct placerment of sand fill
and construetion of en impermeable groin, 300 feet long at the east

1imit of the fill,

ba Homauguin Beach, Epst Haven. ~ Tidening to a general width
of 125 feet in front of cottages, by direct placement of sand f£ill,
approximately 2,200 feet of Homeuguin Bezoh, construction of a %00-foot
extension to an existing groin at Bradford Cove and if necessary to re=-
duce excessive losses of the fill, deferred construction of three mddi-
tional impermeable groins, 350 feet long.

S Silver Sands Beach, East Haven. ~ Widening to a general

width of 125 feet in front of cotteges by direct placement of sand fill,
approximately 2,600 feet of Silver Sands Beach with an added widening

of up to 50 feet along the westerly 1,L00 feet of shore, construction of
an inmpermeable groin 250 feet long at the mouth of Caroline Creek and,

if necessary to reduce excessive losses of the fill, deferred construction
of four additional impermeable groins, 350 feet long,

Qe Vest Silver Sands Beach, Egst Haven, ~ Widening to a general

yidth of 125 feet in front of cottages by direct placement of sand £i11
approximately 2,950 feet of Vest S;lver Sands Beach with ean added widen-
ing of up to 50 feet along the westerly 1,800 feet of shore, construction
of an impermesble groin 200 feet long at the mouth of Caroline Creek and,

if necessary to reduce exocessive losses of the fill, deferred oonstruction
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of four additional impermeable groins 350 to 380 feet longe

——— a——

e Shell Beach, Bast Hevens ~ Widening to & generel width of 125
feet | in front of cottages by direct placemsnt‘of send fill, approxi~
mately 1,350 feet of Shell Beach and construction of an impermeable
groin 350 feet long at the méuth of Horris Creek,

fo Lighthouse Point Park, Nev Havens =~ Construction of an

impermsable groin 380 feet long at Lighthouse Pointe

59« Due to the absence of adequate sources of material to supply
littoral drift for creation of sendy beaches by natural processes and
the apparent lack of suiteble material) in the offshore areas within a
practicable distance for hydraulic dredging end pumping to shore, the
limited improvement of the small pocket bathing beaches that may be
needed in the town of Branford can best be effected by trucking in send
for periodie nourishment,

60, The project considered for the Guilford Point public beach is
Justified by evaluated benefits all of vhich are loeal recreational
benefits, Protection benefits are negligible. In view of the limited
public interest, other than recreationsl, adoption of a& Federal project
for improvement of the beach is not warranted. I, the event the
authorized Federal project for improvement of Guilford Harbor is com=
structed, consideration shoﬁld be given to us of suitable matsrial
which will be available from dredging of the nevigation channel for im-
provement of the town beach,

6le The plens of protsction and improvement considered for
iomauguin, Silver Sands, and West Silver Sands Beaches, are justified by
evaluated benefits. Except for a few street ends, all shore frontages

in these areas are privately ovmed. Inasmuch as no policy has been



established for Fpderal ald in protection of privetely owned shores, no
Foderal projent for this purpose should be sdopted,

625 The plan of protection end improvement considered for Shell
Beach is not justified by evaluated benefits., Due to the limited
development and the physical limitations of the beach vhich make it
unsuitable for gxtensive development, it appears unlikely that con~
struction of the considered plan cen be justified.

63+ The project considered for Lighthouse Point Park is justified
by evaluated benefits. The nature and emount of public benefits are
sufficient to warrant the meximum one-third partieipation by the
Tnited Stetes in the first cost of construction in accordance with the
policy established by Publie law 727, 79th Congress, 2d Session., No
water pollution exists along the public bafhing beach vhich would
endanger the health of bethers. It is advisable for the.United States
to adopt a project euthorizing Federal participstion in the proposed

construection by contribution of one-third the first cost theresofs

éli« Recommendationse =~ It is recommended thet local interests
consider adoption of projects for protection and improvement of the
Guilford Point public beach, Momauguin Beach, Silver Synds Beach and
Vest Silver Sands Beach as desecribed in Peragraph 58 and shown on Flate
16, It is further recommended that protective measures which may be
undertaken by local‘interests bgsed uﬁon their determination of
econcmic justifiecation, be sccomplished in accordance with methods
proposed and projects considered in this reporte

65+ It is recormended that the United States adopt a projeot
authorizing Federal participation by the contribution of Federal funds

in sn amount equal to one-third the first cost of construction.of an
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impsrmeable groin 380 feet long at Lighthouse Point Park generally as
shovn on Plate 16, The recommended Federal perticipation is subject
to the conditions that local interest wills

&8¢ Assure maintenance of the protective and improvement measure
during its useful life as may be required to serve its intended purposes

bs Provide, at their own expense, all necessary lands, easements,
and rights=—of-way,

S» Assure that vater pollution that would endanger the health
of bathers will not be permitted,

dy Assure continued public ownership of the shore and its
administration for publiec use during the economic life of the project.
The recommendation is further subject to the conditions that the
adequacy of the work proposed by local authorities, detailed plens,
specifications, assurances that the requirements of local cooperaticn
will be met and arrangements for frosecuting the work be approved by
the Chief of Engineers prior to commencement of work.

66, The estimeted amount of Federal participation in accordance

with the foregoing recommendetion is gh,OOO.

38 Inclosures ROBERT J. FLEHING, JR.
10 Appendices BRIGADIZR GENERAL, UNITED STATES ARMY
- 28 Plates Division Engineer
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APPENDIX A

DESCRIPTION ANWD COMPOSITION OF BEACHES

ls General. - Detailed deseriptive data concerning the entire shore-
line of Area 9 was obtained by fisld inspections. Descriptions of the
shore line, divided generally into areas in accordeance with the physical
character of shore feafures are given below in geographic sequence from
East River in Guilford to Fort Hele Park in New Haven. In addition,
semples of surface beach material were obtained at selected locations
throughout the sares snd s mechanical snalysis of these samples wes made to
determine median diameter and classification. Beach seample analysis res
sults and locations are shown on Plates 11 to 15. A complete photographie
record wes made of the shore. Selected photographs are shown on Flates
17-28.

A. Guilford Point end Adjmcent Shore (Plate 17, Figse 1 and 2)

(1) Location., - Between East and West Rivers

~

(2) Extent, = L300 feet

(3) Width Beach, = Little or no sand beach ebove high water.

(4) Ownership. - Portions of the shore east end west of Guilford
Point are owned by the town of Guilford., Guile
ford Point is privately owned,

b

(5) Beach Use. = The sand bar east of Gullford Point is used as
a tswn bathing beach.

(6) Public Facilitiea. - BathhouSG, parking area, sanitery faciw
lities,

(7) COmEpsition of Bhore. «~ Bedrook is exposed along the south
and east sides of Guilford Point. The shore of
the point 1s coarse in composition consisting
generally of gravel, bedrock, cobbles, boulders
and patches of sand. A sand baer fronting mersh
trails westward. from the point to West River and
‘another trails eastward fronting mareh for a
short distance towards East River.
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B.

C.

(e

(9)

Protective Structures., « The point is protected by riprap
revetment, loose stone and rubble masonry walls.

Character of Development. = There are a few cottages and re-
sidences on Guilford Point.

Composition of Shore. - The shore of Chaffinech Island is
characterized by exposures of bedrock. It is
surrounded by mersh which extends westward to
Mulberry Point and northward along the shore

Charecter of Dsvelopment. - There is a loockout tower and fire
department building on the island and plers and
boatyards along its West River shore.

Craffinch Island and Adjacent Shore
(1) Locstion. - Between West River and Mulberry Point.
(2) Extent, - 3000 feet
(z) Wﬁdth Beach, = No sand besch.
(4;) Beach Use. - None
(5) Public Facilities, - Wonme
(6)

of West River.
(7) Protective Structures. - None
(8)
Mulberry Point (Plate 17, Fige 3)

(1)
(2)
(3)

(L)
(5)
(6)
(n

Location. ~ Betwsen Guilford Harhor and Indian Cove.
Extent. -~ %900 feet.
Width Beach. - Generally no sandy beach., ©Small extents of

narrow ground shell beaches in indentetions of
shore.

OwnershiB. -~ Private
Beach Use. - None

Public Pacilities. - None

Composition of Shore. -~ The shore is predominantly composed

‘ of exposed bedrock. -An indentetion along the
east shore of the point is composed of marsh.
There sre numerous boulders snd some mersh grass
arownd the ouber tip of the point, There are a
number of small sections or patches of besach
composed of finely ground shells in indentations
of the rocky shore.
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(8) Protective Structures. - There are concrete and rubble masonry
sea walls fronting lawns along the east and south
shore of Mulberry Point. Rubble masonry walls
also exist along the shore of Indian Cove front-
ing lawns, cottages end a shore road.

(9) Charscter of Development, — Summer cottages.

Indien Cove ~ Head and West Shore (Plate 18, Fige 1)

(1) Location. - Head of Indien Cove and the intervening shore to
the first point of land east of Vineyard Point.

(2) Bxtent. ~ LIOO foet
(%) Width Beache - Generally no send beach. A small shell pocket

beach 15«20 feet wide above high waster about
1000 feet south of the head of the cove.

(L4) Ovmership. - Private

(5) Beach Use. - None

(6) Public Facilities. - Nome

(7) Composition of Shore, - The head of Indian Cove is composed of
~ marsh. A small gquantity of finely ground shells

hes acecumulated on the marsh on the seaward side
of the road. The remainder of the shore is prin-
cipally composed of exposed bedrock. There is a
pocket beach about 200 feet long composed of
finely ground shells in a shore indentation 1000
feet south of the head of the cove and small pate
ches of coarse sand in irregularities of the shore
farther south. The rocky shore slong the southerly
portion of the area ocontains considersble gravel,
cobbles and numerous boulders and some marsh.

(8) Protective Structures. « A few loose stone or rubble masonry
walls fronting lawns and cotteges mlong the
northerly shore on the west side of the cove.

(9) Character of Development. - Year-round residences and summer
o cottages with the greatest concentration near
the head of Indian Cove and sparse development
farther south. :

Vineyard Point (Plate 18, Figse 2 and 3)
(1) Location. - East of and adjacent to Sachem Head.

(2) Extent. - 3800 feet
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(3)

(L)
(5)
(6)
(7)

(8)

(2)

mldth Beach, = A sand beach up to 30 feet wide above high
water along the southerly face of the point
end another up to 20 feet wide above high water
at the head of the cove on the west side of the
point., Generally no sand beach elsewhsre,

OwnershiE. « Private
Beach Use, - None

Public Facilities. ~ None

Comp031tlon of Shore. = The shore is characterized by outcrops
of bedrock., Its easterly end in ths indentation
between Vineyard Point and the first point to
the east is composed of marsh, gravel and boul-
ders and some sand, This coarse marshy shors
extends to the southeast corner of Vineyard
Point in the vicinity of vwhich large areas of
bedrock are exposeds There is & medium to coarse
sand pocket beach along the scuth face of Vinew
yard Point between exposures of bedrock. DBed-
rock is exposed along the west shore of the
point =2nd a medium to coarse sand beach exists
at the head of the cove on the west side of the
point. The area bshind the road is mersh.

Protective Structures. - There are rubble masonry sand concrete
walls and dumped stone revetment along the east
side of the point. Low rubble masonry and coume
erete walls front lawns along the south face of
the point and a rubble masonry wall fronts s
lawn along the west side. A shore road across
the hesd of the cove west of Vineyard Point is
protected by a rubble masonry wall, a part of
which is fronted by dumped riprap revetment.

Charecter of Development. - Residential

Sachem Head. (Plate 19, Fig, 1)

(1)
(2)
(3)

¢y,
(5)
(6)

Location. - Betwsen Vineyard Point and Joshue Cove.

T ————————

Extent, ~ 16,000 feet

Width Beach, =~ Generally no sand beach, There is a sandy
pocket beach about 260 fset long and up to
20 feet wide along the east shore of Sachem
Head,

0wnershiE. « Private

Beach Use. - None

Public Facilities, - None
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(7) Composition of Shore. = The shore is slmost continuously com-
posed of bedroek with a medium to coarss sand
pocket beach on the east side and & smell medium
sand beach of cuspate form near the southeast
tip. The heads of Sachem Head Harbor and other
smaller indentations are composed of marsh. A
considerable extent of the southwest shore of
Sachem Head facing the outer part of Joshua Cove
is composed of quarry waste while the shore ap-
proaching the head of the cove ls composed of
coarse material ranging from gravel to boulders,

(8) Protective Structures. -~ Rubble masonry walls protect lewns
at various locations, A road along the pocket
beach on the east side of Sachem Head is pra-
tected by 2 low rubble masonry sea wall and a
low part of this road farther north is protected
by dumped riprap revetment.

(9) Character of Development. - Summer residences.

Head and Wost Shore of Joshua Cove, (Plate 19, Figso 2 and 3)

(1) Location. ~ Between a point on the southerly shors of Joshua
Cove about 600 feet southwest of its head enad
the outer tip of the point separating Joshua
Cove and Island Bay.

(2) Extent. = 7000 feet.

(3) Wiadth Beach. -~ A bar about 100 feet wide fronts marsh end a
road along the sast half of the head of Joshua
Cove. No sand beach elsewhere.

(L) Ownership. - Private except for the westerly half of the head
of Joshua Cove which beslongs to the State of Con-
nectiocut,

(5) Beach Use., - None

(6) Publie Facilities. + Nome

{7) Composztion of Shore. = The southerly shore of Joshua Cove
. southwest of its head is covered with coarse mate-

rial renging from gravel to boulders. There is
a barrier bar halfway across the southerly head
of the cove to a shore projection composed of
bedrock., This bar is composed of medium sand
covered with gravel along its northwestern end,
The shore of the head of the cove northwest of
the bedrock shore projection is a low earth dem
with slopes of riprap revetment. The northerly
shore of Joshua Cove is composed principally of
bedrock and boulders or rock fragments,
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(8) Protective Structures, - The road on the bar at the head of
Joshua Cove is protected by riprap revetment.
Short rows of boulders sct &8 groins fronting
cottages at the southeast end and riprap revet-
ment protects the dam along the northwest half
of the hesd of the cove, Rubble masenry walls
protect lawns at some of the cottages along
the northerly shore of the cove.

(9) Character of Development, - Sumer cotteges

H. Islend Bay (Plate 20, Fige 1)

(1) Location. - East shore and head of bay.

(2) Extent. - 3700 fest

(3) Width Beach. =- A narrow sandy barrier bar at thse head of
the bay with walls at the water's edge fronting
a cottage lony along its easterly half. Gen-
erally no send besch elsewhsre.

(4) Ovwnership. - Private

(5) Beach Use. - None

(6) Public Facilities. - None

(7) Composition of Shore. - The east shore of the bay is composed
largely of bedrock. Msarsh borders sevaral hun-
dred feet of the southerly portion of the large
indentation elong this shore and & medium sand
bar fronting mersh exists at the northerly end of
this seme indentation. The heed of the bay is a
low sandy barrier bar.

{8) Protective Structures. - There is a low rubble masonry wall
' - protecting & lawn around the outer end of the

point between Island Bay and Joshue Cove. Rip-
rap revetment and & loose stone wall protect the
road on the sandy barrier bar at the northerly
end of the shore indentation on the easterly
shore of the bay. The cottage colony at the head
of the bay is protected by stone filled timber
eribs, conorete and masonry walls with dumped
riprap in front of some of the walls. Dumped
riprap revetment borders both sides of the road
at the head of the bay.

(9) Character of Development. - Summer cottages

I, Islend Bay, Clark Point, Little Harbor, Harrison Point (Plate 20, Fig2)

(1) Location. - Between the northwest end of the head of Island
Bay and the Guilford-Branford town line.

(2) Extent. - 9700 feet

Aub



(3) ™idth Beach. ~ Generally no ssnd beach.

(L) Ownership, = Private
(5) Beach Use. = None

(6) Public Facilities. -« None

(7) Composition of Shore. ~ An irregular bedrock shore with small
sandy pocket beaches in indentatione and large
boulders zlong the shore.

(8) Protective Structures. - There are large amounts of dumped
" riprap slong the wssterly shore of Island Bay
and two shore-connected breakwaters at the ene

trance to Little Harbor.

(9) Character of Development. -~ ¥idely spaced residences and
sunmer cottages.

Branfogg

J+» Lestes and Narrows Island and Hoadlsy Neck

(1} Location. — Between the Guilford-~Branford town line and the
cresk bordering the west side of Hoadley Neck.

(2) Extent. = 7000 feet.

(2) Width Beach. - Wo send beach
(4) Ownership. - Private

(5) Beach Use. =~ None

(6) Public Facilities., - None

(7) Composition of Shore. + Predominently bedrock. The shore of
Leetes Island is covered with quarry waste.

(8) Protective Structures. - A loose stone wall fronting resi-
dences near the town line. A rubble masonry -1
wall at Nerrows Island.

(9) Charascter of Develovment. - Residential. Sparsely developed.

K. Flying Point and Stony Creek (Plate 20, Fige 3 and Plate 21, Fige 1)

(1) Location. ~ Between Hoadley Weck and Pleasant Point.
(2) Extent. - 12,000 feet
(3) Pidth Beach. - Generslly no send beach.

(h) Ownershig. - Private

AT



L.
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(%)

(6)
(7)

(8)

(9)

Beach Use. ~ Bathing by residents st small sandy pocket
baaches,

Public Facilities. -~ None

Composition of Shore. =~ The shore is composed principally of
bedrocks There is about 1600 feet of low marshy
shore between Hoadley Neck and Flying Point.
Small sandy pocket beaches exist at scattered
locations.

-Protective Structures. = There is s fairly continuous system

of walls of loose stone, rubble masonry sand cut
stone masary and & number of plers, boat slips
and marine railwasys elong all but the marshy
shore et the east end of the area.

Character of Pevelopment. = Stony Creek is & small residentiasl
' community. There is a commercial oyster company
whar f east of Flying Point.

Ploasant and Juniper Points (Plate 21, Fige 2)

(1)

(2)
(%)
)
(5)
(€)
(7)

(8)
@)

Location. = Between Stony Creek and west side of Juniper
Point.

Extent. - 6,000 feet

Width Beach. ~ No sand beach
Ownershig. = Privats

Beach Use. ~ None

Public Facilities. - None

Composition of Shors. = An irregular rocky shore with sand
"~ only in indentations. Large marsh ersas exist
botween Stony Creek, Pleasant Point and Juni-

per Point.

Protective Structures. -« None

Character of Development. - Small group of cottages at
Pleasant Point. Barge loading point for New
Heven Trap Rock Co. at Juniper Point.

Pine Orchard

(1)
(2)
(3)

Location., ~ Between Juniper and Brown Points
Extent. - 2200 feet

Width Beach. = Small nerrow sandy pocket beaches up to about
50 feet in width at high water.
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0.

)
(5)
(6)
(7)

(8)

(9)

Ownershig. - Private

Beach Use. - Bathing by area residents and hotel patrons.

Public Facilities. - None

Composition of Shore. - Characterized by exposures of bed-
rock and pocket beaches of fine to mediwn sand.

Protective Structures. - Riprap breskwater et Brown Point.
Concrete and stone mesonry walls along most of
the shore 4o the north and east of Brown Point,
An open plle timber pler mt the yacht club end
a rubble mesonry wall acting as a Jetty and
groin on the north side of the inlet north of
the yacht club.

Character of Development. - A private small boet harbor area
o developed for residentisl, yacht club, private
bathing beach and summer hotel use.

sastsrly two~thirds and generally nc sand
heach sbove high water along the westerly third.

Composition of Shore, « Exposed bedrock at Brown Point and at
‘'wost end of the ares. Fine to medium sand above
high water and medium to coarse sand below.

Some gravel above end below high weter. '

Protective Structures. -~ Curved and vertical faced concrete
and rubble masonry sea walls, composite stone
_ end concrete sea walls, timber groins end sloped

Location. - From first rock outerop 2100 feet west of Brown
Point to west end of Hotchkiss Grove Beaeh.

Pine Orchard (Plate 21, Fign 3)
(1) Location. = Extending west fram Brown Point
(2) Extent. - 2100 feet
(3) Width Besch. ~ About 20 feet above high water alcng the
(4) Ownership. - Private
(5) Beach Use. - Bathing by residents
(6) Public Facilities, - None
(7)
(8)
placed stone revetment.
(9) Character of Development. - Large residences
Pine Orchard and Hotohkiss Grove Beach (Plate 22, Fige 1)
(1)
(2) Bxtent. ~ 3200 feet
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(L)
(5)
(6)
(7)

(8)

(9)

Width Boach, = 20 to 50 feet above high water along the wes-
terly three~fourths of Hotchkiss Grove Beach
and generally no beach above high water else-
where.

Ovnership. - Private

Beach Use. - Bathing by residents

Public Faeilities. -~ None

Composition of Shore. « Projecting points of bedrock. Coarse
sand and fine gravel below high water east of
Hotchkiss Grove, PFine sand above high water
and modium to coarse sand below high water at
Botelikiss Grove.

Protective Structures. - loose riprap wall fronting shore road
at Hotohkise Grove, Rubble masmry and concrete
sea walls elsewhere with secopndary walls and
stons slope paving in places above the fronting
sea wall.

Character of Development. - Resijdential

P. Haycock Point (Plate 22, Fig; 2)

(1)
(2)
(3)

(L)
(5)
(6)
(7)

(8)

(9)

Location. - Between Hotchkiss Grove and Limewood Beaches.

Zxtent. = 2700 feet

Width Beach., =~ Generally no sand beach above high water except
in pockets. The largest pocket just west of the

most easterly projection ie 20-5;0 feet wide above
high water.

Ownership., - Private
Beach Use, = Limited use by residents

Public Facilities. -~ Hone

Composition of Shore. = The shore is largely composed of ex-
) posed bedrock with send or gravel held in inden-
tetions. Sand is fine to medium above high water
and coarse below.

Protective Structures. - Rubble masonry end concrete sea walls,
short rubble masgonry groins and dumped riprap
revetment.

Cherascter of Developnent. - Residential

Qs Limewood Beash (Plate 22, Fige 3)

(1)

chation. - ¥est of Haycock Point
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(3)

(&)

(5)

(6)
(7)

(8)

(9)

Bxtonts, - 2200 feod

Width Beach. ~ Width above high water decreases westward
from sbout 120 feet adjacent to Haycock Point
to little or no high water beach along the
westerly half of the arsa.

Ownership. « Mostly private. Ownership of part of the beach
Mey be public but this ownership is not clear.

Beach Use. ~ Private bathing (Eastern Indian Neck Association)
- adjacent to Haycock Point,

Public Facilities. = None

Composition of Shore. = Bedrock exposed at Haycock Point end
along the west half of the beach. DBsach sbove
high water is fine to medium sand,.

Protectxve Structures. -« Timber, concrete and riprap groins
along west half of beach. Riprap revetment front-
ing shore road in central part of beach. Rubble
mesonry and conerete walls fronting residences
along west part of beach.

Charaoter of Development. « Summer hotels and residences.

Indian Neck (Plate 23, Fige 1 )

(1)

(2)
(3}
(L)
(5}
(6)

(7)

(8)

(9)

Location. « Pocket beach west of and adjacent to Limewood
Beach.

Extente » 1900 feet

Width Beach. ~ Above H.W, 0-15 feet.

Ownership. - Private

Beach Use. - Bathing by patrons of hotels and by residents.

Public Facilities. « None. Privete bathhouses meintained for
hotel patrons.

Cqmposition of Shore, - HMedium to fine sand sbove high water.
Considerable gravel, particularly below high
water. Bedrock outecrops at both ends of beach.

Proteotlve Structures, -~ Concrete and masonry sea walls, a
stesl shest-plle bulkhead and short timber groins,
A timber pier at the bathhouses end a rubble
masonry pler with & timber extension at the west
end of the area,

Character of Dovelopment. - Residences eand summer hotels.
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Indien Neck « Lindsn Point - Maltby Cove ~ Jeffrey FPoint
(1) Location. - Between the west end of the first pocket beszch
west of Limewood Beach and the southeast end
of the pocket beach north of Jeffrey Point.
(2) EBxtent. - 8600 fest
.{3) Width Beach. - Gensrally no sand beach
(4) Ownership. - Private
(5) Beach Use. - Limited to residents
(6) Public Pacilities. - None
(7) Composztion of Shore. = Shore composed of numerous, almost
~ ocontinuous outcrops of bedrock with smell poo-
kets of stnd and gravel in indentations,
(8) Protective Structures. - Lawns along most of the shore pro=
tected by rubble mesonry or cenorete .sea walls.
(9) Character of Development. -~ Summer cottages and year-round
residences,
Branford Harbor (Plate 23, Fige 2)

(1)
(2)
(3)

(L)
(5)
(6}
(7)

Location. ~ North of Jeffrey Point to Indien Neck Point.

Extent. « 2,700 foeet

Width Besch. -~ Above H W, « None along seversl hundred feet
adjecent to Jeffrey Point. ¥idth inereases %o
the north. It is about 60 feet along approxi-
mately 60C feet of shore adjecent to Indian
Neck Point.

Ownership., - Private

Beach Use. - Limited to residents

Publie Facilities. -~ None. Privete bathhouses.

Compoesition of Shore. ~ Exposed bedrock at Jeffrey and Indian
Neck Points, The beach between the points is
sandy. The southeast end is covered with thick
grevel deposits or ridges. The beach 600-700
fooet east of Indian Neck Point is composed of
fine sand end grevel above high water and cosarse
sand below. Adjacent to Indian Neck Point the
beach consists of fine to medium sand ebove high
water and medium to coarse sand below and there
is considerabls gravel on ths beach.
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{8) Protsctive Structures. — Low concrete and masoury sea walls
end 1light timber bulkheads.

(9) Cheracter of Development. — A few large, widely spaced resi-
donces along the north half and smaller more
closely spaced residences along the south half
of the ares.

Parker Memorisl Park (Plate 23, Fige. 3)

(1) Location., - In Branford Herbor west of and adjacent to Brane
ford Point.

(2) Extent. - 1100 feet

(%) Width Beach. - fhove H. W, ~ 320-40 feet along ebout 200 feet
of shors sdjacent to Brenford Point. Generally
no high water beach elsewhere.

(L) Ovnership. - Public. Town of Branford.

(5) Beach Use. - Public bathing beach.

(6) pPublic Faeilities., - Dressing rooms, benches and picnic
tables. .

(7) Composition of Shore. - Fine to medium sand above high water,
end medium to coarse sand below in the pocket
beach adjacent to Branford Point. Bedrock out-
crops at Branford Point and elsewhere along the
shore. '

(8) Protective Structures. - Low rubble masonry wall behind the
sand beach and higher masonry walls around the
park to the west.

(9) Charscter of Development. - A public park snd bathing beech.

Lamphiér Cove to Johnson Point

(1) Location. - The west side of Branford Harbor including Lemphier
Cove and the shore to snd sround Johnson Point.

(2) Extent. = 9500 feet.
(%) Width Beach. - Generally no send beach sbove high water.,

(&) Ounership. - Private

(5) Begoh Use. -~ Commereiel bething beach at Double Beach, Limited
bathing by aree residents elsewhere.

(6) Public Pacilities. - None. Commercial bathhouse, parking and
pienic areas at Dovble Besach,
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(7

(8)

(9)

o’ e

Comvosition of Shore. « An jrregular rocky shore with sand
in Indentations and a sand tombolo at Double
Bench. The pocket beach in Lamphier Cove con-
sists of medium to fine sand above high water
and medium to coarse send and gravel below high
wa*sre The tombolo at Double Beach oconsists of
fine sand slong its ridge and at its ends above
high water end medium to coarse sand below high
waters. The narrow pocket beach in the ocove
south of Lemphier Cove consists of fine sand
tbove high water and cosrse sand below.

Protsctive Structures. ~ Rubble masonry sea walls at a fow
locations.

Character of Development. -~ Summer cottages and year-round
' residences. Commerciel bathing beach at Double
Besach.

Betwoen Johnson end Stanley Points.

(1)

(2)
(%)

¢y

(%)

(6)
(7

(8)

(9)

Location., - North shore of Pages Cove and the shore to the
southesst to Johnson Point.

Extent. = 5900 feet

Width Beach. ~ Above H.W. = Generelly no ssand beach except in
indentations of shore. In Pages Cove, the east
pocket beach veries from O to 100 feet and the
west pooket beach varies from O to LO feet.

Ownership, « Private except for possible publie ownership of
west pocket beach in Fages Cove (Ownership not
clear according to assessor's records).

Boach Uses ~ East pooket beach at Pages Cove is privete and
restricted to hotel guests. The west pocket at
Pages Cove is used for public bathing.

Public Fecilijties. « None

Composition of Shore. -~ Mostly a bedrock shore. Pocket beaches
consist of fine sand ebove high water and medium
or coarse sand below high water,

Protective Structures. - Rubble masonry walls, loose stcne
- well and dumped riprap revetment.

Character of Development. -~ Residential

Short Beach

(1)

Location, « Stenley Point from the north shore of Pages Cove
and the shors scuth end west to the south tip of
Horton Point. '
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(2) Extent. - L500 feet

(3) Width Beach. - Small pocket beaches up to about 20 fest in
width above high water.

(L) Ownership. - Private except for street ends in the pocket
— beach immedistely west of Stanley Point and the
second pocket beaoch west of Stemley Point which
probebly belongs to the town of Branford (Owner-
ship not clear from town assessor's records).

(5) Beach Use. = Bathing restricted to town residents at publicly-

ownod street ends and pocket beach. Use else-
where restricted to srea residents.

(6) Publie Facilities. - Nene

(7) Cemposition of Shore. ~ Shore is composed largely of exposed
‘ bedrock. Along the south face of Stanley Point

the most westerly pocket beach is composed en-
tirely of finely ground shells and ths other
pocket beach to the esst is composed largely of
ground shells with some sand and gravel. Pocket
beaches west of Stanley Point consist of fine
send above high water end medium to coarse sand
below high water.

(B) Protecotive Structures. - Low conerete, rubble mesonry and
loose stone wells front residences and road.

(9) Character of Development. - Residential

Bast Haven

Y, Mansfield Poing

(1) Location. - Southern tip between the East Haven River and
Bradford Cove.

(2) Extent. - 80C feet

|

{3) Width Beach. ~ Above H.W, - About 60 feet at sandy pocket at
south face of point

(4) Ovmership. =~ Private
(5) Beach Use. « Bathing by residents

(6) Public- Facilities., - None

(7) Composition of Shore, = Bedrock cutorops throughout with sand
held in pockets. Pocket beaches aonsist of medium
to find sand above high weter and coarse sand "
b610Wc
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(8) Protective Structurss, - None

(9) Character of Development. - Cottages

Momauguin Beach (Bast) (Plate 2, Figs, 1, 2 and 3)

(1) Loocation. = West of and adjacent to Bradford Cove
(2) Extent. - 2000 feet

(3) Width Beach. - Above H.", ~ Varies from 0 to 100 feet in
front of buildings and struotures.

{}) Ownership. - Private except for street ends owned by Town
of East Heven.

(5) Beach Use. - Bathing by areas residents, Publie bathing
at publicly~owned strest ends.

(6) Public Facilities, - None

(7) Composition of Shore. - Medium to fine sand sbove high water.
Below high water the beach varies from medium
gsand in the east central portion to coarse sand
in the west portion.

(8) Protective Structures, = Generally none. Along the east end
of the beech residences are fronted by s riprap
mound, & masonry sea wall and a timber bulkhead.
There is a riprap mound along the shore of Brad-
ford Cove. To the west structures consist of a
timber bulkhead and groin and a riprap groin.

(9) Character of Development. - Residences, summer cottages and
i refreshmen t stands.

Momsuguin Beach (West)

(1) Location. -~ Shore projeotion at west end of Momauguin Beach
- west from Coe Avenus.,

r

(2) Extent., ~ 600 feet

{3) Width Beach, - Generally none sbove high water

(4) oOwnership. - Private

(5) Beach Uss. - Commercial bathing beach and bathing by residents

(6) Public Facilities. - None. Private bathhouse at east end. .

(7) Composition of Shore., -~ Area. charsmctsrized by outcrops of bed-
rock, Medium end some fine sand above high water
and coarse sand below high water.

(8) Protective Structures. - Rubble masonry sea walls.

{9) Charactbr or Developmen te thesidential and commercial bathe
“1ing bsach.
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BB. Silver Sends Beach (Plate 25, Figs 1 and 2)

(1) Location. = South End and the adjacent shore to the east.

(2) Extent, - 2800 feet

(3) Widch Beach., - Width above high water fronting cottages
varies from O to 50 feet along the sast half.

Generally no high water beach fronting cottages
along the west half.

(L) Ownership, = Private
(%) Beach Use, ~ Bething by area residents

(6) Public Facilities. = None

7 Composition of Shore. - Medium send ebove high water, with
some fine sand along the westerly haelf, Bede
rock outerops at South End end st a few scat-
tered locations along the beach.

(8) Protective Structures. - Along the east half, some cottages
are fronted by low concrste and masonry sea
walls, others have no protection. Along the
west half most cottages are fronted by an lr-
regular line of concrete end masonry ses walls
end timber or steel sheet plle bulkheads. There
are a number of timber, riprap end oconcrete
groins, mostly along the west half of the beach.

(9) Charscter of Develonment. - Larger than average beach cottages.

CC. Wost Silver Sands Beach (Plate 25, Fige 1 and Plate 26, Figse 1 and ¥

(1) Location. - Between Caroline Creek (South End) and Morgen
Point.

(2) Extent. - 2900 feet
(3) Width Beach. -~ Varies. Little or no width of sand beach in
front of some ocottages and bulkheads during high

tide. The high weter width of the bar fronting
mersh 1g about 250 to 700 feet.

(4} Ownership. - Private
(5) Beach Use. « Commereisal bathing beech and bathing by residents,

(6) Public Facilitiss. - None. A private beach hes s bathhouse
and cabanes.,

(7) Composition of Shors. - Generally medium send sbove high water.
A few scattered outcrops of bedrock.

(8) Protective Structuress = A mmber of cottages fromted by

timber bullktheads, A few timber groins along
the shore,
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Character of Development. - Summer cottages, beach club and
cemmercial bathing beach,

DD. Morgan Point (Plate 26, Fige 3)

(1)

(2)
(3)

(L)
(5)
(6)
(7)

(8)

(9)

Location. - Shore extending sbout 1500 feet east and 1400
feet west of the tip of the point.

Extent. = 2900 feet

Width Beach, - Generally no high water beach except in shore
Indentations.

Ownershig. - Privete
Beach Use., - Limited to residents

Public Facilities., - None

Composition of Shore. ~ Numerous outcrops of bedrock at and
oast of the tip of Morgem Point. Medium %o
finre sand in indentations above high water.

Protsctive Structures. -~ Residences fronted by an irregular
line of concrete and rubble masonry sea walls
and timber bulkheads.

Character of Development. - Residential

EE, Shell Beach (Plate 27, Fige 1)

(1)
(2)
(3)

(L)
(5)
(6)
’ (7)

(8)
(9)

New Havan

Locetion. — Between Morgan Point and Morris Creek.
Extents -~ 1100 feet

Width Beach, « Width of har fronting marsh generally 100 to
150 feet at high tide.

OwnershiR. - Private

Beach Use. - Restricted to residents

Public Facilities. - None

Composition of Shors, - Medium and fine sand sbove high water,
Outerops of bedrock at Morris Cresk.

Protective Structures. ~ None

Character of Development. - Summer cottages

FF. Lighthouss Point Beach (Plate 28, Figse 1, 2 and 3)

(1)

Location. - Betwesn Morris.Creek and the tip of Lighthouse Point.
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(2)
(3)

(L)
(5)
(6)

(7)
(8)

(9)

Extent, ~ 1000 feet

Width Beach. = About 175-250 feet between the high water line
amd the fence separating the beach area from
the bullding eresa.

Ownership. - Public. City of New Haven.

Beach Use. - City bathing beach and park.

Public Facilitlses, « New bathhouse, parking area, plenie
‘grounds, playground and amusements.

Camposition of Shore., - Medium send. Outerops of bedrock
at Lighthouse Point.

Protective Structures. - A stone and timber jetty at the
" mouth of Morris Creek.

Character of Development. - A publie bathing beach and park.

Lighthouse Point Beach (Plate 28, Figse 1, 2 and 3)

(1)

(2)
(3)

(L)
(5)

(6)

(7)

(8)

(9)

Location. ~ Between the tip of Lighthouse Point and the north
limit of Lighthouse Point Park.

Extent. - 2700 feet

¥idth Beach. « Varies irregularly with sand beach above high
' water only in pockets of the rocky shore.

Ownership., - Public. City of New Haven.

Beach Use. = Publie bathing beach in the vicinity of Light-
- house Pointe. No beach use to the north,

Public Facilities. - Park facilities asg deseribed in preced-
ing section FF,

Composition of Shore. - Medium sand sbove high water and
mediun or coarse sand below high water. Numerous
outerops of bedrock.

Protective Structures. - Riprep walls along edge of gravel
road. '

Character of Development. ~ A public park.

Morris Cove.

(1)
(2)
(3)

Location. - North of and adjacent to Lighthouse Point Perk.

Extent. - 2300 feet

Width Beach. - Veries. Generally none above high water 0%
cept in pockets and at solid projecting struc-
tures.

A-19



1I.

JJ.

(h) OwnershiR. « Private
(5) Beach Use. = None

(6) Public Facilities. - None

(7) Composition of Shore. - Generally coarse gravelly shore with
, sand in indentations or held by structures,
Send is medium ebove high water end coarse below
high water, A few outerops of bedrock along the
southern portion of the shore.

(8) Protective Structures. ~ A miscellany of low concrste snd
' rubble masonry sea walls and timber bulkheads
elong the shore.

(9) Cheracter of Development. ~ Principelly residential. A yaoht
‘ “elub, boatyard end merine reilway for small
boats near the south end of the area.

Morris Cove (Plate 27, Figse 2 and 3)

eyt

(1) Location. = South of snd adjecent to Morris Cove Park

et et

(2) Extent, - 1900 feet

(3) Width Beach. - None above high water along the northerly
third of the shore. The high water sand beach
then increases southward to about 100 feet in
front of buildings. ‘

(4) Ownership. - Private

(5} Beach Use. - Bathing by residents

(6} Public Facilities. - None

(7) Composition of Shore. - Medium sand above high water and
coarse sand below,

(8) Protective Structures, - Heavy cut stone masonry or concrete
sea walls and timber bulkheads along the north
end of the area, The size of walls decrsases
southward, There are practically no walls along
the southern third of the area.

(9) Character of Development. -~ Residential.

Morris Cove Park

(1) Location. - Morris Cove
(2) Extent. - 1350 feet

(3) Width Beach. ~ No beach above high water
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(5)
(6)
(7)

(8)

(9)

Ovnership, - Public. City of New Haven.,
Beach Use. - None

Public Facilities, -« Park benches

Composition of Shore. -~ A coarse shore composed of gravel and
stone fragments at the north end changing to
sand to the south.

Protecetive Structures. - A high continuous curved face cut
- stone masonry sea wall throughout.

Character of Development. = A public park in a residential
neighborhood,

Forbes Bluffl

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

Location. -~ North of and adjscent to Morris Cove Park
Extent. - 900 fest

Width Beach., «~ No sand beach

Ownershipe. ~ Public. City of New Haven,

Boach Use. - HNone

Eublic Facilities. -~ None

Compos1t10n of Shore. « Gravel end anguler fragments of rock
fronting a trap rock oliff

Protecetive Structures. = None

Character of Development. - A public park

Fort Hale Park

(1)

(2)
(3)

(L)
(5)
(6)

Location. «~ Betwsen Forbes Bluff and the tip of the point
at Fort Hale

Extent. -~ 2200 feet

?hdth Beach. - Above H.W. - LO to 50 feet along the south half
of the area. Generally no high water beech along
the remainder of the shore.

Owne rshipy « Public, City of New Haven and the United States.

Beach Use. - None

Public Pecilities., - None

A-2]



(7) Composition of Shere. =~ Generally coarse shore, Coarsest
8t south end where shore is covered with
gravel and cobbles. Some medium and coarse
sand farther north. Bedrock outcrop et Fort
Hale.

(B) Protective Structures, - Heavy dumped riprap revetment at
inshore ond of pler and along high water line
et United States Naval Reserve Station.

(9) Chermcter of Development. - A public park and a United States
avel heserve Station,
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APPENDIX B

Geology

l, General, = The present shore liiie., is the result of submergence
following the lowering of the sarth's surface in relation to the surface
of the ocesnns The study area is predominéx;t;.y a shore line bordering
bedrock. Almost without exception, bedrock };s exposed at all of the
points or irregularities along the shore. Ba.nlcs and cliffs eroded in
unconsolidated glacial material are almost unkno*.m.Rbck cliffs along
the shore are common, They are dus to partiasl suﬁﬁergeﬁgg of precipices
originally formed by glacial erosion. This is evident i‘n-f-_he Sachem Head =
Thimble Islands district vhich possesses the most inbricate hard rock
shore line in Connecticuts The country rock is a granite gneliss, often
very massive but usvally showing well 4 sveloped foliation. Parallel
with this foliation cccur pegmatite‘ dikes and banks of basic material
which have weathered more rsadily fbhan the surrownding more resistant
gneiss, thereby formming planes of weekness, Preglacia.l streams
followed the weakness of the rock and formed ridges and velleys
generally ﬁrending parallel *v'.r'ith the foliation. The movement of the
glecisr was directed by these pre-existiﬁg; irregularities and as a
result, its work too was governed by the foliation. When the region

was Submerged, the tops of former ridges made the islands elongated



in the direction of foliation and terminated by irregulsr cliffs where

the jointed rock had been quarried by ice. A precipitous trap eliff,
known as Forbes Bluff, borders the shore of Morris Cove south of Fort Hale
Park. The cliff stands in water at high tide, giving the appearance of &
sea c¢liff formed by wave erosion. Actually, postglacial merine erosion
has accomplished almost no work on the erystalline rock shore line of
Connecticute Large extents of shore consist of continuous exposed'bedrook.
This is particularly true between Mulberry Point in Guilford and Mansfield
Point in East Haven. Sand beeches in this area are comparatively rare and
smell and ere found only in pockets or indentations in the rocky shore.
Some of these beachas are nerrow barrier bars fronting marsh at the heads
of coves. An unusual featurs of some of the pocket beaches is that they
are composed entirely or in lerge part of finely ground sea shells. West
of Mensfield Point ¢o Lighthouse Point, the shore is predominantly sandy
in composition. Sand beaches here consist principally of barrier bars
fronting marsh. Tho bars connect projecting rock outerops. The barrier
bars extend west of Morgen Point, between Morgen Point and South End and
east of South End. The convex shore north of Lighthouse Point is largely
somposed of bedrock with sand held in indgntations. A sand beach exists
adjacent to this convex shore in the southeast portion of Morris Cove.
North of this seand beach there are practically no sand beaches above high
water, The shore of Morris Cove is generally coarse in composition, being
compossd of gravel, fragments of rock, derived from the trap eliff at
Forbes Bluff, and some coarse sand with the point at Fort Hale Park com-
posed of exposed bedrock. East of Mulberry Point in Guilford %o West
River marsh forms the shore and surrounds Chaf finch Island which is
characterized by bedrock outerops. & narrow sand bar extends westwerd

from Guilford Point with its distal end recurving into West River., This
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bar fronts a large marsh aresa. A shorter send bar extends eastward from
Guilford Point fronting e portion of the marsh which borders East River.

2, Origin of Beaches, - The absence of eroded benks and c¢liffs of

unconsolidated material along the shore indicates that existing sand
beaches were fommed from sources which no longer exist of are now protected
by men-made structures and therefore no longer contribute materlal to the
beaches., A probable source of supply was the unconsolidated glaclal mate-
rial which formerly covered the bedrock which forms so large a part of

the shore snd the islands near the shore. In the Indian Neck-Pine Orcherd
region, sandy beaches generally lie at the foot of steeply sloping bluffs
which are now protected by sea walls, bulkheads end revetments. These
bluffs were probably the prineipal source of supply for the beaches in
this area. In general, it appears that beaches wers formed by erosion,
drifting and deposition of glacial material from locations not far distant
from thelir present positions. The extrems irregularity of the shore line
with its numerous pcekets would tend to retard the movement of material
from one shore area to another. Some material was probably moved shoreward
from offshore aress. This shoreward movement appears to have been small.
The existence of small pocket beaches canposed entirsly of finely ground
shells along the east sids of Mulberry Point and both sidss of Indian Cove
in Guilford and at the south side of Stanley Point in Branford indicate
that some shoreward movement must have occurred. Judging from the larger
size of sand beaches west of Mansfield Point to Lighthouse Point, deposits
of glacial materiasl in this region must have been larger then elsewhere in
the studj areas Bast of Mansfield Point, the varity and limited size of
sand beaches indicates that erodible glacial deposits near the shore were
small.

3.. Recent Changes and Future Trends. = In general, the only large

changes since 193% occurred along those shores composed of barrier bars or
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marsh. These chenges consisted of erosion and recession of the barrier
bars between Morris Creek and Bradford Cove, and at the heads of Island
bay, Joshua Cove, and Indian Cove. £rosion and recession also occurred
along the sand spit extending westward from Guilford Point to West River
and along the marshy shore between West River snd Mulbérry Point. Erosion
and recession of the sbove aress can be expected to continue. The mly
notable accretion was effected artificially at Lighthouse Point during
1949 by direct placement of sand fill at the point and east thereof %o
Morris Creek. Since 1949, large quentities of this fill have been eroded
and moved by natural forees from the ﬁicinity'of the outer tip of Light~
house Pointe. Some of this fill has baén deposited and held in the rocky
indentations of the shore north of the point. This process of erosion
and sand movement is still in progress. ©Shore line chenges elsewherse
have been small., Rocky shores remain unchanged. Pocket beaches due to
their natural protection changes very slowly. It is expected that future
changes along the sandy po%ket beaches will continue to be at & slow rate
and that changes will consist generally of erosion and gradual loss of

sand to off'shore areas.
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APPENDIX C
TIDES

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

of Connecticut are of two types. The eastern sector frem Watch Hill Point,
Rhode Island, to Cornfield Point, Connecticut, is subject to the normal
ocean or progressive wave type of tide which causes high water to occur at
increagingly later times as it progresses from east to west. The western
sector fram Cornfield Point, Connecticut, to the entrance to East River,
New York, is subject to the stationery weve type of tide which ceuses
high and low waters to occur almost simultaneousiy at all poiﬁts within
this sector, while the range of tide increéaes in a fairly uniform menner
from east to west.

2. Tidal Renge. - Tidal renge data for points aelong the shore of Con-
nectiocut are given in tide tebles, published by the United States Depart-

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

Mean Spring Reference Time
Location Renge  Range Station Interval
Stonington, F. Is. Sd, 2,7 3.2 New London -0 35
Noank, Mystic River

Entrance 2.6 3.1 " " -0 20
New London, State Pler 2.6 Ze1 n " 0 00
Millstone Point 247 2.2 " n A0 05
Saybrook vetty %5 L.2 " n 41 00
Duck Island L.5 5. 3% Bridﬁeport -0 35
Medison L9 5.8 -0 30
Falkner Island 5.4 6.4 " -0 25
Money Island,

The Thimbles 5.6 b6 " -0 20
Brenford Harbor 5.9 7.0 " «0 15
Hew Haven Harbor,

Entranoce 6.2 T3 " -0 15
Milford Harbor 6.6 7.8 " ~0 10
Stratford, Housatonic

River 55 6.5 v 40 L0
Bridgeport 6.8 8.0 " 0 00
Black Rock Harbor Entrance 6.9 8.1 " -0 0§
Saugatuck River, Entrance 7.0 8.3 " -0 05
Sauth Norwelk 7.1 8.4 " A0 10
Greens Ledge T.2 8.5 " -0 05
Stemford 7.2 8.5 " 0 00
Coscob Harbor 7.2 8.5 " Ao 05
Gre enwich 7.4 8.7 " 0 00
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3+ Tidal Observations., -~ A primary tide station is mainteined by

the United States Coast and Geodetic Survey east of the study area at New
London. Daily tidal observetions at New London for & nime-year period,
from June 12, 1938 %o Junq A, 19&7, show that tides excoeded the height
of the plane of mean high-wafer by one feot or more B80 times, by two
feet or more Ll times and by fhree feet or more 9 times., The average an-
nual frequencies éf these tides during the above periocd were 98, 5 and 1,
respectively, for tides 1, 2 and 3 feet of more in excess of the meen high
water plane. Deally tidal observations were taken west of the study area
in Bridgeport Harbor during the periods January 1911 to June 1915, and
July 1932 to October 1935. Analysis of these observations shows that the
average annual frequencies of the high tides were 86, 6.5 and 0.7, respec-
tively, for tides 1, 2 and 3 feet or more in excess of the mean high water
plane. Comparison of the New London end Bridgeport cbservations indicates
that the frequencles of occurrence and excess heights of extreme high tides
are similar. The study‘area, lying as it does between New London and
Bridgeport is assumed to be subject to extreme high tides similar to those
ocourring at New London and Bridgeport. Observations at New Lohdon, for
which & longer period of record is available, are considered to he ape

plieable to the study area.
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Ly, Extreme Hurricsne and Storm Tides, = Elevations of high water

marks referred to the plame of meean low water have occurred as tabulated

belows
Hurricanes Touthesa st Tortheast  Hurricane
21 Sept. 1L=15 Sept. Storm of Storm of  of 31 Aug,
Location 1038 19LL 25 Nove. 19050 7 Nov. 1953 1954
High Water Elevations Above Mesn Low Watser
Stonington 11.0 TeT7 7.6
Mys tie 10.8
Noank 10.3
New London 11.1 7.6 8.1 7.1 10.5
01d Lyme i
Saybrook , 13.4 8.0 8.75 9.5 10.8
Clinton G.0 907 11.1
Branforad 11.8 10.9 .
Hew Heven 13.0 10,6 11.7 13.9
Milford 11.3 11.3% 12.3
Housetonic R. 12.1
Bridgapor‘c 13.8 12.0 1201 12.6
Southport 13.L
Black Rock Hbr. 12.2
Saugatuck R. 12,0
South Norwalk 11.6 12.1 12.8 13.3
Five Mile R, 12.1 12.3
Rowayton 1h.3
Stemford 15.6 12,9 13.8
Greenwich 15.0 12,5 12,2 11.2
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APPENDIX D
STORMS

l. Troplesl Storms. — Hurricenes cen be defined as tropical cyclones

with & central barometric pressure of 29.0 inches or less and wincis near
the center of more than &0 miles per hour in some points in the path. In

the northern hemisphere they asre known to consist of winds revelving in a

' This calm cen-

counter-clockwise direction sbout a calm center or "sye."
ter has an average dismeter of approximately 1l miles. The diameter of
hurricanes varies considerably, some being 50 to 75 miles; the majority
greaLter in many instences excesding 500 miles. Winds at the outer limilts
are usually light, increasing to modemté and gusty toward the center, and
they blow with great fury adjacent to the-"eye'.“ Hurricanes move bodily
elong a path in a motion of translation at en average speed of approxi-
mately 12 miles per hour. The greatest damagq caused by thoss tropical
oyclones to shore aress is due to the inundation which usually accompanies
them. This is especially true where there is a bay to the right of the
point where the hurricene center moves inland, The rise of water in Narra-
gansett Bay, Rhode Island, during the hurricane of September 1938, which
moved inland west of this bay is on exesmple of ths dé_vasta_t;ing_ effact
which ‘such & condition cen engender. The strong ocurrents ereated by hurri-
canes is en Important factor in the destruction caused by such storms.

2, Severe Hurricanes in New England. - Only a few hurricanes which

have passed through the New England ares are known to have caused consider-
able destruction. Ivan Ray Tennehill, in his book "Hurricanes, mentions
ten such tropical cyolones as ocourring between 1635 and 194Le The paths
of gseveral of these are shown on Plate 2, The 19LL hurricene hes been
described as the most violent im history but it 4id not cause as much

destruction in New England as the one which struck in 1938, A comparison
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of these storms indicates certain attendant characteristics which can be
expected to result in great damage, The 1938 hurriocene struck about nore
mal to the shore line at a time vhen tides were high, The 19y hurricane
strucic obligquely to the shore at low tide. The latter hurricane did not
produce the inmmdation and consequent destruection which occurred during

the former, Very litt le information is available concerning the demage
caused by most of the hurricanss which have passed through or nsar New
England., This lack of detailed information makes it diffioul‘b, if not _im-
possible, to draw conclusions concerning probable shore damage which oan be
expected from such storms. |

3¢ Humrr icane of September 21, 19384 = On September 21, 1938, the

New England area wes struck by & devastating hurricane vhich originated
around the Cape Verde Islands., It traveled im a curved path in a north-
westerly and then northerly direction, arriving in the New England area
during midwaftermoon of the 2lst of Septembere The hurricane entered |
the State of Connecticut with its center just west of Hew Haven at 3:30
Delley EeSeTe and contimied its progress northward at the rate of 50 to
60 miles pér howr. The eye of the storm was clearly observed at New
Haven, Winds that weré aasteajly since noon died dowvm betwesn 3300 and
L:00 peme, and w ere then follaved by increasing southwesterly winds.,

The region of strorgest wind lay in the dang;efous semi=circle at a disg~
tance of about 75 miles to the right of the shtomm centers Barometric
pressures reported indicate the severity of the stomm aleng the Comeoticut
shore, Mimmmn pressures were reported as fOilOWB: at Bridgeport 28,30
inches, at New Haven 28,11 inches at 3:50 pem., at Hartford 28.04 inches
at 54117 peme Barametric pressures dropped gradually untii 12:00 noon,
and then dropped rapidly until about 5200 pam., when the lowest pressures
were reached., Pressures then rose rapidly wntil 8:00 Pelleg Vhen the
12:00 noon pressure was attaineds thence rose graduzlly, Wind
velocities were observed as follows: maximm for a
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five-minute perind, 38 miles per hour st New Haven, L6 miles per hour at
Hertford, 70 to 90 miles per hour evér an aresa 80 miles wide frem Saybreck,
Connectiout, te Martha's Vineyard, Massachusette; maximum gust veloelties,
L6 miles per hour at New Haven, 59 miles pser hour et Hartford, probably

in exeess of 100 miles per hour in the area from Seybrook to Martha's Vinew
yards The amount of precipitatien directly attributable to the hurrioano
ig difficult to detemmine due to the faet that it rained for twe days prier
to the sterm. The total procipitation remged from 2 tn 5 lnches along the
Conneetiout shore, the major portisn of which was probably direstly due to
the sterm. The hurricane increaged tidal heights sbove their predicted
rengase Ite epproach was manifested in the higher water levels of the preo-
ceding low and high watere During these preceding tides, tidal heights‘
were increased more to the esesst of the hurricans center than te the west
because of the counter-clockwise wind rotation. Reported high tide during
the hurricane nccurred 2 to 2-3/4 hours before the time ef predieted tide,
The effeat of the hurricaﬁa was sn addition of sbout @ te 10 feet to the
predicted high tide at the entrance to Long Island Sound; this additien de-
creasing teo 7 fee} at Bridgepor: und increasing to 9 fest at the west amd
of the Sound, Wave action acesmponying the sterm produced a devestating
effeet ﬁpon the shore line, peunding it mereilessly and resulting in wide-
spread damage. Wave heights ranged frem 10 feet at New Londen ta 15 feet
at New Haven end Bridgeport.

Ls» Burricens of Soptember 14-15, 1944, = On September 1k, 19LL, the

New Snglend Aree was struck by e trépical hurricane which originated in
the West Indies, This hurricane.traveled in e nerthwesterly then morth-
efly direetica to Cape Hatteras, thenee swerved north, northeast across.
Long Island, reaching the mainlend in the vieinity of Westerly, Rhode

Islands Frem there,.it praceeded northesstward aeross Praiidanoe, Rhade
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I‘_alan;i, and thence followed olosely along the New England coast and passed
over Newfoundland and out to sea, The hurricane reached Westerly, Rhode
Island, about 11:00 p.m., E.W.Ts The greatest wind intensities occurrsd

. %o the east of the storm center, The calm during the passegs of the "eye"
of the storm, with the ghift in the wind direetion after its pmssage, was
clearly noted at Vesterly and Providence, Rhode Island. The following
minimum barcmetric pressures were reported in the Comnecticut area on Sep-
tember 1, st New Haven, Connectiout, 28,86 inches at 9:50 p.ms; et Hart-
ford, Comecticut, 28,94 inches at 10350 pa.m.s et Fishers Island, New York,
28.41 inches at 10:h5 Pemej 8t Groton, Conneecticut, 28.&0 inches at 11400
pem.; 8t Westerly, Rhode Island, 28.30 inches at 113100 p.ms; a% Block Is-
land, Rhode Island, 28.3h.inches at 11:09 p.m. Wind velocities reported
for fhe Comnectiout aree are as follows: New Haven; maximum five minute
wind, N 33 m.p.h. end extreme wind NE %8 m.p.h.; Hartford, maximem five
minute wind, ¥ 50 m,p.h. and extreme wind, ¥ 62 m.psh.; New London, extreme
wind 70 mepehes Westerly, Rhode Island, ex%reme wind, 75 mepshes Block
Igland, Rhode Island, maximum five minute wind, SE 82 m.p.h. and extreme
wind, SE 88 m.peshe Extreme winds were mostly estimated. Heavy rainfall

. was reported practically throughout the ccastal portion of the Frovidence
Dié‘crict, which extended from New York Stete to Cape Cod, In Providence,
a totel of L4.49 inches fell from 5:55 p.m. to midnight on 1l Septsmber.
The following elevations of high water in feet above mesn high water were
reported: Saybrock, Connecticut, L.5; New Lenden, Conneotiout, 5.03 Ston-
ington, Connecticut, 5,03 Watch Hill, Rhode Island, 6.93; Providence, Raode
Island, 8.0+ The hurricane effect occurred on the ebb tide from about 3
te 5 hours after predicted gravitational high water in the area from Watch

Hill, Rhode Island, to Wood's Hole, Massachusetise
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5. Storm of Novgmber 25, 1950. « On November 25, 1950, the New Eng-
land area was struck by an east to southeast storm which moved north
no rthwestward from Virginle, reaching Connecticut during the early hours
of the morning and contiruing through Massachusetts uatil the early hours
of the 26th. Winds continued in northern Maine until the 27th. Hurricane
velocities in the gusts were attr ined at meny peoints both coastal and in-
lend. Interior Connecticut, nsarer to the storm center, recorded gusts
up to 100 miles per hour. Sustained five minute winds of 3, miles per
hour and greater were recorded st New Haven, Connectieut during each hour
of the 25th of November from 4:00 a.m. to 5t00 pem. The preveiling wind
direction was southeast., Maximum veloclties recc;rded at New Haven were
as follows: fastest mile, 57 mepsh. at 1156 pem.; meximum gusts, 66 m.p.he
at 1135 pemes L4220 pum, and 7:L0 pems and 77 m.p.he {S-~second gust) at
L:L5 pome The sbove meximums were probebly exceeded between 8100 p.m. and
G:00 pems, & period for which no velocitlies were recorded. The wind died
down suddenly after the above periods Heavy rainfall generally exceeding
two inches occurred during the night of the 25th.26th in southern New Eng-
land end a3 much as four inches in parts of Maine, New Hampshire and Massa-~
chusetts on the following day. The storm increased tidael heights in Lmg
Island Sound above their predieted heightse Flood tides which ocourred
about midday of the 25%h exceeded predicted tides by ebout 5 feet frem
Bridgeport eastward along the Comnecticut shore and up to 6 feet west of
Bridgeport to Greenwichs At 9:18 pem., on the 25th at New London, the
flood tide resched 6.1 feet above its predicted height. The storm sub-
sided before the time of high tide along the western part of Comnectiout,
and the night tides 4id not reach the maximum heights which occurred during
middey. Shore damege slong the Connecticut shore was widespread. The

greatest amount of shore damege occurred west oféNew Haven. Wave action

e
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wes excoptionally viplent causing considersble destruction to coastal high-

ways, sea walls, cottages end small oraft,.

6. Hurricane of August 31, 1954. « HBurricsne Carol entered southern
New England on August 31, 1954, It traveled in a north~northeastward di-
rection from a central position about 100 miles off the Virginia Capes at
midnight of August 30th and swept over the extreme eéstern end of Long
Islend nine hours later, Swinging on & northwerd course, its center mowed
up the Connecticut~Rhode Island border into east central Massachusetts.
Continuing northward through New Hempshire the storm center swept into the
St. Lawrence valley early on September 1, maintaining hur;'icane strength
until early afterncon after which its intensity diminished rapidlye. Winds
in miles per hour were recorded s followst New Haven, 0930 EST, LO N sus=
tained, 65 N gust; Block Island, 1005 EST, 100 SE susteined, 135 SE gust;
Providence 1030 EST, 90 ESE sustained, 105 gust; Nentuoket 0900 EST, 72 SE
sustained, 0832 EST, 77 ESE gus+t; Boston 1126 EST, 86 SE sustained, 100 SE
gusts Portland, 1310 EST, 69E sustained, 78 E gust. Minimum barometrie
pressures and +otal precipitation respectively, were recorded in inches as
follows: New Haven 28,77 (910 EST) and 2.75; Block Island, 28.40 (1000 EST)
end 3.31; Providence 28,69 (1045 EST) and 2.79; Nentucket 29.32 (1100 EST)
and 1.89; Bosten 28,83 (11L8 EST) end 2.60; Portland 29.15 (1412 EST) and
2.26. The hurricene was most violent during the morning ovér the region ex-
tending eastward 100 miles from the center line of passage, Sustained hur-
ricene winds ravaged extreme sastern Connecticut, Rhode Island and Ma&sachu—
setts. Similar but lesser devastation occourred in the strip of Massachusetis
and Connecticut west of the hurricane's center line %to the Connestiout River,
Damages from flooding occurred st low shore areas throughout Connecticut as
a resilt of extremely high tides. Damages from wave attack were particularly

severe only east of the Connegticut River, inoreading in severity to the east
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with the greatest dameges in the town of Stonington. Some damages due to
wave attack occurred between New Haven end the Comnsotiout River at shore
developments which were particularly vulnerable because of thelr locations
at low beach aress. The greater part of all statewide losses resulted
from water demage to industrisl plants, business establishments and shore-
front residences while east of the Connecticut River heavy losses resulted
from demages to fishing and pleasure oraft and harbor facilities and physi-
cal destruction of shorefront residences and bathing beach esteblishments.

Te Storﬁ Data, — Summaries of records of winds equal to or greater
than L0 miles per hour at New York Clty, New York, and of winds equal to
or greater than 32 miles per hour at New Haven, Connecticut, and Block
Island, Fhode Island, compiled from United States Weether Bursau date
covering the periods indicatsd, are tebuleted below:

*inds Equal To or Greater Than LO Miles Per Hour

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

Direction Number Percent of Total Probabls Number in 100 Years

N 73 5 197
NE 29 2 80 .
E 15 1 Lo
SE Ly 3 118
8 117 8 316
SwW 88 6 236
w 161 11 L3,
w93k 8 2527
TOTAL 1461 100 %0L8

Winds Equal To or Grester Than %2 Miles Per Hour

New Haven, Connectiout, 1505-1947

Direction Number Porcent of Total Probeble Number in 100 Years

N 28 15 88
NE L 15 90
E 12 5 28
SE 2l 9 56
S Lo 15 93
U 25 10 58
Ll Ebé 13 79
N 46 18 107
TOTAL 260 100 599
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Winds Equal To or Greater Than 32 Miles Per Hour

Block Island, Rhode Island, 19%6-1945

Direotion HNumber Percent of Total Probsble Number in 100 years

N 78 10 789
NE 102 13 1020
E &3 8 €30
SE Ly 6 Ls0
S ely 3 240
SW 35 L 350
W 117 1, 1170
wro Al L2 310
TOTAL 805 100 8050

8. Analysis of Stom Data. = From the observed data the probable fre-

quency of ocourrence of storm winds frem varlous directioms has been eom-
puted on the basis of a 100«year pe riocd and the results ere shown in the
last column of the above tsbulations. It should be noted that ths storm
winds occurring at New York and Block Island are similar in that they show
& high preponderance in & northwest dirsction. The fresquenoy of ocourrence
at these stations is not comparable since LO mile per hour winds are listed
for New York and 32 mile per hour winds are listed for Bloeck Island. At
New York City during 1947, there were 110 winds of 32 miles per hour or
groater, es ageinst only L2 winds equal to or greaster than LO miles per
hour. Applying the ratio (110442 = 2.6) determined 5etwean 22 and 4O me.pehe.
winds in 1947 fo the total number of winds listed in the table above for
New York City (2.6 x 39L8), it appears that approximately 10,200 winds of
intensity equal to or greater than 32 miles per hour ocan be expected dur-
ing & 100-year period as against 80%C st Block Island.

9e Due to the location of New Haven about midway between New York
City and Bloek Island, it would be natural to expeoct the wind frequency
and direction at New Haven to be somewhsre betwoen those for New York City

and Block Island., This 1s definitely nmot so. Storm winds ocour here
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without any msrked differences in frequency from the west clockwise arcund
to northeast and from the soubhs It is the stated opinioen of weather bureau
of ficials that winds at New Haven are peculiar to that area alons and deo
not indicate the winds which can be expected alogg Long Island Sound. This
is because New Haven 1s located in & lowlend which runs generally north

and south through Connecticut, the winds in this lowland being dlrected in
& north-south dirsction creating e condition which is not typicsl of wind
expectancy along Long Island Sound. Records for Blook Island eand New York
City give & more accurate picture of the direction of wind expeotancy in
Long Island Sound., It should be borne in mind thaet the Connectiocut shore
is woll sheltered by Lomg Island, Fishers Island, and other islands extend-
ing to the easte Therefore, meither the frequency nor intensity of storms
oscurring st Block Island and New York City can be expected‘to ocour aleng
the Connecticut shore.

10, Stomm Demapes. - The following condensed accounts from newspaper

reports and field inspections indicate the type of storm damage experiencsd

in the study area.

Location Acsount
New Haven Octe 1, 1920. = Southwest storms, heavy sea, 4O m.p.h.

windss Thousands of dollars demage to piers, bulk-
heads and boats,.

New Haven Septs 15, 194li. «~ East to southesst storm, gusts
5060 m.p.h., Many cottages destroyed, lower high-
ways undermined or blocked by tons ef sand and rock.

Branford Sept. 15, 19, - Seme storm as sbove. Road washed
ont and pavement destroyed at Indian Neck.

New Haven Nov. %0, 1QllLe -~ Northeast to west storm. High seas
and tide batter shore structures. Considerable
damage. Lower streets flooded.

New Haven Nove 29, 19i5. - Northeast storm. Tides gresatly
above normel. Great seas damege coastal installa-
tions and roads.
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Location

New Haven

Hew Haven

East Haven

Breaf ord

New Haven

East Haven

Branforad

Ascount

Nov. 12, 1947, - Southwest to northwest storm,
heavy Beag. Much demage to shore area from high
tides and heavy seas.

Nov, 25, 1950. = Southeast storm, extreme high
tides, exceptionally severe wave sotion. Prineil.
pel demages occurred to wharves slong the harbor
area. Minor demage at Lighthouse Beach. Capstones
along imner end of Jetty at Morris Creek lmooked
off end same sand washed out adjacent to west side
of jetty. ]

Nov. 25, 1950, - Same storm as sbove. A few cottages
dameged et Silver Sands Beach.

Nove 25, 1950+ - Ssme storm as above. Shore roads
demaged 2t Limewocod and Hotohkiss Cove Beaches.
¥alls and cottages demaged at scattered locations.
Some demage to herbor structures in Brenford Harbor.

Aupg, 31, 1954. « Hurricene Carol, The Morrio Cove
section hit hard, Homes and porches smashed, plers
ripped, boats beached, shore littered with debris.
Houses lost walls and had their cellars flooded.

Aug. 21, 195, - Hurricene Carol. Cottages splin-
tered, rosds and walks washed eway and low shore
areas inundeted at Silver Sands, Meomauguin end Mense
field Beaches. ‘

Aug. 31, 19%. -~ Hurricane Carol. Flooding at Pine
Orchard and Stony Creek and demage to a dock at

Stony Creek.

11, Exposure of the Shore. ~ The shore line generally faces open water

only to the southerly quadrants. The lengths of fetohes over which waves

can be gonerated are limited by the length and width of Long Island Sound.

These lengths and the directions from the study ares are approximately as

follows:
Direction length (Miles)
Eest to Southeast L5 o 23
Southeast to South 2% %o 19
South to Sovthwest . 19 %o 34
Southwest to Vest A to €0
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Records of winds at Bloek Island located east of the study aree indicate
that the prevailing winds and the greatest frequency of storms which gen-
erate waves that can attaek the shore oocur from those direotions having
the longest fatches (southwest to west)s Similar records at New Haven lo-
cated at the west limit of the study area show that preweiling winds ooour
genorally from the north and south &nd that storms whish generate waves
that can attack the shore ocour with greater frequenocy from the séuthwest
quadrant than from the southeest quadrant, Yinds at New Haven are peculiar
to the lowland in which New Haven lies and are not regarded as being typl-
cal of winds along the entire shore of Long Island Sound. Wind directions
ag observed at Block Island are regarded as being more typical of those
oocurring in Long Island Sound esst of New Haven. Since Long Island Sound
is sheltered to the south by Long Island, the intensity of winds ocourring
in the study arse is regarded as being more similer to that measured at

New Heven rather then that measured at Bloek Island which is directly exe
posed to the ocean. All shore arees ere not exposed to wave attack fram
all the directions listed sbove. CGConsiderable protection is afforded Wy
the New Haven Harbor breskwaters, projecting headlends snd numerous islands
opposite the shors. The study area is sheltered from the. prevailing north-
west storm direction, such storms blowing of fshore. Storms from southerly

quadrants which can cause damage ere relatively infrequent.
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APPENDIX E

SHORE LIWE AND OFFSHORE DEPTH CHANGES

l. Besic Datas =~ Plans showing the location of the shore line and
the 6, 1?2 and 18-foot depth contours were prepared by the Beach Erosion
Board from United States Coast and Geodetic Survey date, This data ine
cluded shore line loeations during the years 1838, 1872, 1885, 1910 and
1933 and locations of 6, 12 and 18-foot depth coﬁtours during 1838, 1872
and 188,-1886, The 1910 shore line location was limited to thet portion
of the study aree within the City of New Haven.‘ Since its location, as
drawn, appears inconsistent with shore lines lo¢ated during other years,
it has not been used in the shore line change study. TFor this study, a
survey, run during 1952, supplemented by vertical aerial photographs
flown during 1948 and 1949, located the entire shore line and a survey
during 1955 located a part of the shore line of Lighthouse Point Park.
Elevations and depths were determined on selected profiles surveyed
throughout the study area during 1952 and 1955, Shore line and offshore
depth changes are shown on Plates 7 to 10, Due to the scele (1:10,000)
used on available meps, it is obviously difficult to measure small
changes with accuracye. Change descriptions contained in the following
peragraphs, have therefore been limited to those large enough to permit
measurement, Amounts of change when given in feet ere necessarily sceled
distances and, therefore, aprroximates Duetothe frregulr manner in which
many of the changes have occurred, no attempt hes been made to desecribe
all chenges in minute detail. The changes deseribed can generally be con-
sidered accurate in indicating the frend in the arees and approximate only
in indicating the aectual grantitetive change.

2. East River to "est River (Guilford Point.) This area extends

from Sluice Creek at the mouth of East River westward to and around Guil~

ford Point to the mouth of West Rivere The outer end of Guilford Foint
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is characterized by bedrock outcrops. The shere extending east and west
from Guilford Point consists of marsh fronted by sandy barrier bars or
spits. The bar t6 the east has a length of about 40O feet and the bar
to the west continuously fronits the marsh and recurves into :est River,
The principal shore line changes since 1838 consist of erosion and land-
ward movement of the barrier bars and marsh., The landward movement of |
the bar east of Guilford Point has been continuous since 1838 and amounted
to 150 ~ 300 feet of which about 50 feet occurred between 1933 and 1948,
The landward movement of the bar west of Guilford Point has also been
continuous since 1838 and amounted to 200 to 350 feet of which 25 to 50
feet occurred between 1933 and 1948, A continuous landward movement of
the shore line along the outer face and sides of Guilford Point occurred
betueen 1838 and 1933, the movement generally averasing less than 100
feet, Between 1933 and 1948 changes around Guilford Point have been
small, generally not exceeding a landward shore line movement of 25 feet,
The east side and outer end of Guilford Point are now largely protected
by sea walls and revetment which reduce further recession of the shore.

3. The principal offshore depth change betreen 1838 and 188} con-
sisted of a landward movement of the 6-foot depth contour ranging from
100 to 1500 feet. No data are available to deternine nore rvecent changes.

L, West River to Indian Cove (Chaffinch Island and [ulberry Point).

This area extends south and west i'r_om Chaffinch Island at the mouth of
West River to and along the west side of iulberry Point to the head of
Indian Cove. Dlost of this shore line has been subject to erosion and
large landward movement since 1838, This movement between 1838 and 1933
. was about 50 to 75 feet along the West River side of Chaffinch Islan&,
250 feet at the outer tip of the island, 200 to LOO feet along approxi~

mately 1700 feet of marshy shore south of Chaffinch Island, no change
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along 500 feet of rocky shore scuth of the marsh, about 300 feet along
the next southerly 500 feet of indented shore, 50 feet along the next
southerly 600 feet to the outer tip of 1=mlbefry Point, 300 feet at the
tip of Mulberry Point, between 0 and 200 feet along 1100 feet of shore
from the tip of Mulberry Point inte Tndian Cove and very little change
along the remainder of the shore to the head of Indian Cove. The only
appreciable shore line chanzes between 1933 and 1948 consisted of a
landuard movement of about 100 to 200 feet along the marshy area south
of Chaffinch Island and up to 100 feet in the shore indentation on the
east side of limloerry Point located 600 feet north of its outer end.

5+ The principal offshore depth changes between 1838 and 1884
consisted of deepening and landward moveuent of the 6, 12 and 18-foot
depth contours. The greatest landward movement of over 1,000 feet oe-
¢urred in the vicinity of the 6-foot contour opposite Indian Cove, Else-
where contour movemenis were smaller and irregular, in some places being
seavard, in others landward, with the latter movement predominant, The
offshore deepening resulted in reduction of the sime of shoals and some
small changes in their pesition. No data are available to determine
chanses after 188l.

6., Indian Cove to Joshna Cove. This area includes the head of

Indian Cove and the rocky :i.fregular shore to the south and west around
Vineyard Point, Sachem Head and along the shore of Joshua Cove extending
about 2,500 feet northeast from the outer end of Sachem Head. Except
along the head of Indian Cove and the small indentation located about
1,000 feet northeast of the outer end of Vineyard Point, shore line
changes since 1838 have teen generally too small to permit of reliable
measurement on available plans. There was a continuous landward movement
of the barrier bar and marsh at the head of Indian Cove of about 200 feet

betieen 1638 and 1948 of which up to 50 feet occurred after 1933, There
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was also a continuous landward movement of the shore of the above-men-
tioned indentation northeast of Vineyard Point between 1838 and 1952 of
un to 250 feet of which up to 100 feet occurred after 1933, In small lo-
calized areas, some changes have teen effected by man-made improvements.
Such a chanze is indicated along the west side of the outer end of Sachem
Head where construction around 19230 moved the shore line seaward,.

7. Offshore depth changes Letween 1838 and 1884 consisted princi-
pally of deepening and landward move.ent of the 6, 12 and 18~foot depth
contours. The 6-foot contour moved landward up to 500 feet opposite the
west hal? of Indian Cove, 100 to 900 feet, opposite the shore indentation
west of and adjacent to Vineyard Point and about 100 feet opposite the
east side of Joshua Cove. ilovement of this contour was small and irregu-
lar alternately landward and seaward, between Vineyard Point and Indian
Cove and was 100 to 500 feet seaward opposite the east half of the outer
end of Sachem Head. The 12-foot contour moved landward opposite most of
the shore with the movewment varying irregularly and generally not execeed-
ing 500 feet except opposite the east half of the outer end of Sachem Head
where shoaling and up to 200 feet of seaward moverent occurred, HMNovement
of the 18-foot depth contour was generally small and irregular consisting
principally of landward movement. FProfiles run during 1952 indicate that
gince 1884 there has een little change in the position of the 6-foot con-
tour in the swall shore indentations adjacent to the east and west sides
of Vineyard Point.

8. Joshua Cove to Island Bay (Sachem Head to Clark Point). This

area extends from a point on the east shore of Joshua Cove located about
2500 feet northeast of the outer end of Sachem Head around the shore of
Joshua Cove and ¥sland Bay to Clark Point, lost of this shore line is

composed of exposed bedrock. Shore line changes along the rocky shore
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have been small since 1838, Except at the heads of Joshua Cove and Is-
land Bay which consist of barrier bars fronting marsh, small differences
in the location of shore line positions between 1838 and 1948 or 1952 are
believed to represent the topographer's interpretation of the location

of the high water shore line or errors inherent in matching maps prepared
from different surveys. Shore line chanzes at the heads of Joshua Cove
and Island Ray generally consisted of erosion and landward movement,

This movement between 1835 and 1948 was 100 to 200 feet along the west
half of the head of Joshua Cove of which wp to 100 feet oceurred after
1933. There was little change along the east half of the head of Joshua
Cove during the above perlod while the east shore of the cove extending
about 1800 feet southwestward from the bar moved up to 100 feet landwardy
a large nart of this latter movement apparently having occurred after 1933.
The landward movement of the shore at the head of Island Bay was 50 to 75
feet between 1838 and 1952 about one~half of this movement apparently
having occurred after 1933, Shore line changes also occurred along the
large indentation on the east side of Island Bay consisting of landward
movement of up to 100 feet in the southern half and a small apmount of ac-
cretion in the northern half,

9, Offshore depth changes between 1838 and 188h consisted of
deepening and landward movement of the 5, 12 and 18-foot depth contours.
These landward movements were as followss: 6-foot contour, 100 to_hOO
feet opnosite Joshua Cove, up to 1100 feel opposite Island Bay diminishing
to about 200 feet opposite Clark Point, 12-fool contour, 500 to 1200 feet
opposite Joshua Cove and very little chanse opposite Island Bay and Clark
Point; 18-foot contour, irregularly 100 to 500 feet opposite the entire
area. A profile run in Island Bay during 1952 indicates that shoaling

and seaward movement of the 6-foot contour occurred after 188L,
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10. Clark Point to Flying Point., — The shore line of this area is

Yery irregular in shape, and it is largely composed of exposed bedrock.
Shore line changes since 1838 have cccurred generally only at the heads
of coves or indentations in the shore, A smll amount of accretion and
seaward movemént of the shore line has probably occurred in the pockets
at the heads of little Harbor and the similar shore indentation to the
west located between Harrison Point and Hoadley Neck. Along approxi-
mately 1000 feet of the southeast end of Headley Neck opposite Narrows
Island the shore moved seaward SO to 150 feet, between 1838 and 1885
probably as a result of disposal of the guarry waste now existing along
this shore, Between 1885 aﬁd 1948, shore line changes around Hoadley Neck
were small., The head of the larger cove or indentation west of Hoadley
Neck is composed of marsh, ILarge chanzes in the location of the shore of
the marsh are shown as having occurred prior to 1933. Aerial photographs
during 1948 indicate that the marshy shore experienced almost no change
after 1933. Uest of the marsh, the shore extending about 2300 feet to
the outer tip of Flying Point is characterized by bedrock outcrops, and
it is largely protected by sea walls. A seaward moverent of the shore
1line in this latter area has been effected since 1838. This accretion
appears to be due to man-made improvements along the shore.(filling and
wall and pier construction)y

11, Offshore denth changes between 1838 and 1884 consisted prin-
cipally of deepening. The deepening moved the 6~foot depth contour land-
ward al#nq most of the shore. This movenent %as as follews: aboub 300
feet opposite Clark Point, 200 feet opposite Harrison Point, 50 to 250
feet opposite Narrows lsland and Hoadley Neck and up to about 400 feet
opposite Flying Point. The 12«foot depth contour moved over 1000 feet
landward opposite Clark Point and Little Harbor and changed very litﬁle

west of Little Harbor to opposite Hoadley Point.
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The 18-foot contour moved 100 to 500 feet landward opposite the shore
from Clark Point to Hoadley Weck, The changes in the vicinity of the
12 and 18-foot depth contours around the group of islands known as the
Thimbles opposite Flying Point are not clearly shown on available data.
Mo data are available to determine offshore depth changes after 188},

12, Flying Point to Brown Point., This is an extremely irregular

shore line characterized by bedrock outcrops and boulders with marshy
areas bordering streams which empty into long Island Sound at the heads
of indentations. The principal shore l:Lne changes between 1838 and 1933
consisted of landward movement of the marshy sﬁores adjacent to Pleasant
Point. This movement varied from & maximum shore recession of about 200
feet east of Pleésant Point to about 500 feet west of Pleasant Points A
smaller amount of landward movement occurred along the éhore of Pleasant
Point amounting generally to less than 50 feet except in one small inden-
tation in the south face where the shore moved almost 200 feet landvard.
Fairly large extents of shore line appear to have moved seaward between
1838 and 1933, This is the case along the shors extending northward from
Flying Point and alse in the vicinity of Juniper Point. This accretion
of the shore was effected largely as the result of man-made improvenents
(piers, walls, wharves, fillin-, etc.). Between 1838 and 1885, the shore
extending about 500 fest north of the tip of Brown Point moved landward
about 50 feet and the LOO feet of adjoining shore to the north receded
about 200 feet. Between 1885 and 1952, an accretion or seaward movement
of the latter LOO feet of shore was effected ecual to its former reces-
sion, probably as a result of bulkhead construction around 1915. Aerial
photographs flowm during 1948 indicate that little chanze has occurred

along this entire shore sinece 1933.
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13s Offshore depth changes consisted of deepening and landward
novement of the 6, 12 and 18~foot depth contours. The amount of move-
ment varied irregularly. The 6-~foot contour moved up to 1000 feet land-
ward between Flying Point and Rogers Island and up 350 feet landward be-
tween Rogers ILsland and Brown Peint, Landward movement of the 1l2-foot
contour increased from 200 feet to 2000 feet from The Thimbles to Brown
Point. The 18-foot contour moved landward 300 to 600'feet between The
Thimbles and Brown Point. Changes of the 12 and 18-foot contours amongst
The Thimbles opposite Flying Point are not clearly shown on available data,
No data are available to determine offshore depth changes after 188k,

1. Brown Point to Linden Point. The shore line west of Browm

Point to Linden Point is characterized by projecting outcrops of bedrock
with a series of concave, crescenf—shaped pocket beaches between projec-
tions., The convex-~shaped 2500 feet of shore between the most westerly
pocket beach and Linden Point is composed almost continuously of exposed
bedrock. HNarrow sandy beaches exist along large portions of the pocket
bea.ches. Shore 1ine changes have been comparatively small since 1838.
Comparison of shore line positions between 1838 and 1885 indicate the fol-
lowing chanzes: a seaward movement of about 100 fee£ a2t Brown Point i~
minishing to about 50 feet 1000 feet west of Browm Point #nd continuing

at about 50 feet along the next westerly 1000 feet, a landward movement

of 125 feet at the east end of Hotchkiss Grove Beach diminishing to a
peint of no change LOO feet westward, little change between Hotchkiss
Grove Beach and Haycock Point, a landward movement of up to 100 feet along
LOO feet of the east end and up to 175 feet along 900 feet of the west end
of ILimewood Beach with little change in the central portion of the beach,
a landward movement of 795 to 100 feet along all but the westerly 250 feet
of the pocket beach located west of Limewood Beach and generally only small

irregular changes along the remainder of the shore westward to lLinden Point.
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The location of projecting rocky points between Brown Point and Hotchkiss
Grove Beach as shown.for 1838 and 1885 do not coincide indicating that
shore 1ine changes as shown for this area may be due at least in part to
errors inherent in matching old surveys for comparison. Shore line changes
between 1885 and 1933 were as follows: practically no change along the
2000 feet of shore west of and adjacent to Browm Point, a landward mo%e—
ment of about 50 feet in the small pocket beach in which Profile 6 is lo~.
cated, a landward movement of about 50 feet along the easterly 800 feet
of Hotchkiss Grove Beach, little change between Hotchkiss Grove Beach and
Haycock Point, landward movement of 50 to 100 feet in the central 1000
feet of Limewood Beach, a varying landward movement of up to 50 feet
along the pocket beach west of Limewood Beach and generally little change
along the remainder of the shore westward to Linden Point. Shore line
changzes between 1933 and 1952 were foo srall to permit of reliable measure-
ment on available maps. There apnears to have been a slight shore reces—
sion, generally less than 25 feet, along Limewood Bgach and along the wes-
terly 700 feet of shore in the pocket beach immediately west of Limewood
Beach,

15, Offshore depth changes between 1838 and 188k consisted of
deepening and landvard movement of the 6, 12 and 18-foot depth contours.
The 6~foot depth contour moved about 1000 feet landward opposite the shore
midway between Browm and Haycock Points. This movement decreased to the
east and west to Brown and Haycock Points where changes were small, Op=
posite Limewood Beach deepening resulted in the reduction of the size of
large offshore shoal areas. Opposite the pocket beach west of Limewood
Beach, the A-foot contour moved up to 650 feet landward, West of this
pocket to Linden Point, the 6~foot contour moved about 100 feet landward

and a large shoal oppdsite Iinden Point was greatly reduced in size. The
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12-foot depth contour is not available opposite the entire area, Oppo-
site Brown Point, this contour moved irregulariy landward for distances
up to 2000 feet, The 18~foot depth contour moved irregularly landwarad
opposite most of the area for distances ranging from about 200 to 1000
feet, Movements of the 12 and 18-foot contours indicate a large reduc-
tion in the size of offshore shoal areas opposite Linden Point. TFive
profiles surveyed during 1952 indicate that there has been little change
in the position of the 6-foot denth contour between Brown and Haycock
Points. One profile run at Iimewood Beach and another in the pocket beach
west of and adjacent to Limewood Beach indicate shoaling and seaward move-

ment of the 6-foot depth contour occurred between 1884 and 1952.

16, ILinden ‘Epint to Indian Neck Point. The shore from Linden Point
to and around Jeffrey Point is 'ureguiar in shape. with projections com=
posed of expose.d bedrock and marsh at the head of Maltby Cove and behind
the shore area. North of Jeffrey Point, the shore is a crescent-shaped.
sandy pocket beach terminating at a bedroek projection at Indian Neck
Point., Shore line chanzes between Jeffrey Point and Indian Neck Point
since 1838 have been too small to permit of scaling on available maps.

In general the 1952 shore line is at or very close to the position it
occupied during 1838 with possibly a slicght accretion along the northern
half of the beach and a =light recession along the southern half. Shore
line changes from Iinden Point to and around Jeffrey Point have been lar-
ger since 1838. They consisted generally of recession or landward move-
ment in the small shore indentations formed by bedrock projections. The
recession up to 1952 amounted to about 200 feet along the marshy shore at
the head of lialtLy Cove and lesser amounts elsewhere, The largest change
in the area was apparently man~-made consisting of excavation of an entrance
channel and basin into the marsh from a point about 600 feet east of the

tip of Jeffrey Point.
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17. Offshore depth changes between Linden and Jeffrey Points from
1838 to 1884 as shown by the 6-foot depth contours, consisted of shifting
and slight enlargement of an irregular offshore shoal area rather than
in any large landward or seaward movement. A small seaward movement of
the 12-foot contour and a small landward movement of the 18-foot contour
are indicated by incomplete data for the above area. Opposite the west
side of Jeffrey Point, for the same period, the position of the b-foot
contour moved irregularly landward and seaward for short distances and
the 12-foot contour moved landward 100 to LOO feet. Opposite the pocket
beach between Jeffrey and Indian ileck Points, the 6-foot depth contour
moved landward up to 300 feet along the southerly 500 feet of shore, moved
seaward up to 100 feet along the adjacent northerly 6b0 feet of shore and
moved seaward about 100 feet along the remaining 1000 feet of shore ad~
jacent to Indian Neck Point. Profiles surveyed durinz 1952 near the
north and south ends of the pocket beach, indicate that shoaling and sea-
ward movement of the 6~foot depth conitour has occurred since 1884,

18, Indian Neck Point to Mansfield Eoint. This area includes the

shore of Branford Harbor north of Indian Neck Point and wvest of Branford
Point, and the shore extending westward around Johnson Point to Shert
Beach, Horton Point and l-i'ansfield.Point. The shore is almost entirely
composed of exposed bedrock. It is irregular in shape. Unconsolidated
material exists generally only in pockets formed by the irregularity of
the rock outcrops. The only appreciable changes in the position of the
shore line since 1838 have occwrred in those indentations of the shore
composed of margsh. Two such indentations exist in Branford Harbor at

the head of lindsey Cove. Changes shoun by comparisons of 1838 and 1885
surveys indicate a landward shore line movement of 100 to 500 feet in the
easterly indentation and up to 200 feet in the westerly indentation., After

1885 to 1933, shore line changes are showm as accretion or seaward movement
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of 300 to 4OO feet in the easterly indentation and additional recession
of about 100 feet in the westerly indentation., The accretion in the
easterly indentation appears to be due to the effect of artificial filling
or the interpretation of the topographer as to what constituted the shore
line, rather than to natural processes. The 1885 shore line appears to
represent the approximate landward edge of marsh and the 1933 shore line
the aporoximate seaward edge. The position of the 1838 shore line along
the west side of PBranford Harbar and west thereof to lansfield Point in~
dicates a large eastward movement of the entire shore line of the area
occurred between 1838 and 1885, It is believed tha® this apparent shore
line change is due to errors inherent in matching the map of the 1838 sur~
vey to maps of later suwrveys. If the 1838 shore line position as shown
is disregarded and a comparison is made of the 1885 and 1933 shore lines,
it becomes evident that there has been little change in the position of
most of the shore between Branford Harbor and lansfield Point since 1885,
19. Offshore depth changes between 1838 and 188} generally con-
sisted of deepening and landvard movement of the 6, 12 and 18-foot depth
cont§urs. The landvard movement of the %~foot depth contour was about
1500 feet in Branford Harbor, was small and irregular around Johnson
Point, varied from about L0O to 800 feet in the large indentation between
Johnson and Horiton Points and varied irregulariy south and west of Horton
Point, to llansfield Point, the irregular changes, generally landward move~
ment, not exceedinz about LOO feet, Landward moveient of the 12-foot con-
tour was as follows: O to BOO feet across the Branford Harbor entrance,
practically no change around Jéhnson Point, irregularly between 100 and
600 feet between Johnson Point and Kelsey Island, 40O to 600 feet south
of Kelsey Island and the Past Haven River entrance and small and irregular

changes opposite lMansfield Point. Landward movement of the 18-foot depth
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contour was as follows: 100 to 200 feet opposite Branford Harbor, a
generally large movement up to 1200 feet west of Johnson Point to op-
posite Kelsey Island and about 200 feet opnosite the Zast Haven River
and liansfield Point. 4 profile run during 1952 indicates that little
change has occurred in the position of the 6~foot depth contour opposite
Short Beach since 1884,

20. liomauguin Beach, This is a sandy shore characterized by scat-

tered outerops of bedrock. Shore line changes between 1838 and 1885 con~
sisted of a shore recession of up to 50 feet along 500 feet of shore lo-
cated 200 to 700 feet east of Profile 16 and accretion and seaward move-
ment of the remainder of the shore to the east. The seaward movement of
the shore line in the latter area increased gradually eastward to a point
about 40O feet east of Profile 15 :there the movement was apvproximately
225 feet. It thence decreased towards Bradford Cove so that the seaward
movement was about 100 feet along the LOO feet of shore adjacent to the
cove inlet. The aceretion at the east end of the area resulted in an
eastward migration of the inlet of 100 feet. Shore line changes between
1885 and 1933 consisted of a landward movement of all but the easterly
LOO feet of shore. This landward movement amounted tq about 100 feet
midvay between Profiles 15 and 16 and decreased gradually to less than
50 feet to the rock outcrop lecated aboubt LOO feet west of Bradford Cove.
Bast of this rock outerop acéretion moved the soundward shore seaward
about 100 feet and al.so caused an additional eastward migration of the
cove inlet of 50 feet. The location of the entire shore during 1952 was
in aporoximately the samelposition which it occupied during 1933. Other
changes, not showm by available surveys, are known to have occurred along
the easterly LOO feet of shore adjacent to Bradford Cove. #Aerial photo-
graphs flown during February 1949 show the shore line about 200 feet sea~

ward of existing residences and a sand spit about 100 feet wide trailing
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about 500 feet across the cove inlet almost to Mansfield Point. During
the period from 1949 to 1952, the sand spit and all of the sand beach
fronting the residences was lost so that the 1952 high water shore line
was at or under the residences. During a field inspection in February
1955, it was noted that a considerable width of sand beach had again
formed in front of residences and a sand spit azain trailed eastward
from the beach across the Bradford Cove entrance with its outer tip al-
most attaching itself to the south end of Hansfield Point.

21. Offshore depth changes between 1838 and 1884 as showm by the
6, 12 and 18~foot depth contours were generally small and irregular, re-
swl.ting in both landward and seaward movement of the contours. Between
Profiles 1hA and 15, the predominant movement of the G~foot depth contour
was seaward for a maximum distance of about 200 feet, there was practical=-
1y no change in the vicinity of the 12-foot contour and the 18-foot con-
tour moved landward for an average distance of about 150 feet. Betueen
Profiles 15 and 18, irregular small landward and seaward movements of
the 6-foot contour were aboubt equal but shoaling is indicated by existence
of two isoclated areas during 188h shallower than & féet, located land-
ward of the 1838 6~foot depth contour, the 12-foot depth contour moved up
to 500 feet seaward and an isolated area shallower than 12 feet existed
during 1884 landward of the 1833 12-foot contour, and there was a sea-
ward movement of the 18-foot contour of not more than 100 feet., Three
profiles surveyed during 1952 indicate that shoaling has occurred in the
vicinity of the 6-foot depth since 1884, Profile 1hA, one of the above
profiles, indicates that deepening and landward movement of the 12-foot

depth contour occurred betveen 188l and 1952,
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22, Silver Sands Beach, This extent of shore consists of two

shallow concave sections of sandy beach connecting bedrock outcrops. The
westerly section, a barrier bar fronting marsh, lies between South End
and a point about 200 feet west of Profile 17 and the easterly section
extends eastward therefrom to Profile 16. About 600 feet of the west
end of the latter section is a barrier bar fronting marsh, the land be=-
hind the remainder being higher and occupied by a cottage developrent.
The shore line during 1933 along the westerly concave section was in ap-
proximately the same location as durinz 1838, 4 shore recession of up to
125 feet, averaging about 100 feet, occurred in the easterly concave secw
tion between 1838 and 1933. Between 1933 and 1952, the westerly concave
section retreated landward about 75 feet adjacent to Jouth Lnd and pro-
gressively lesser distances to the esast down to about 25 feet. During
this same period shore recession, of about 25 feet, occurred along the
westerly third of the easterly concave section, while no measurable change
occurred along the remainder of this shore,

23. Offshore depth changes between 1838 and 1872-1886 were general-
1y small and irregular in the vicinity of the 6, 12 and 18-foot depth con-
tours except opposite South End where all contours moved landward about
500 feet. Profile 17 surveyed during 1952 in the center of this area in-
dicates that there has been litltle change in depth in the vicinity of the
6~foot depth contour since 1872, and there has been some deepening and
landward movement of the above contour as located during 1884-1886.

2li. West Silver Sands Beach (South End to MHorgan Point.) This shore

area is a low sandy barrier bar fronting marsh, It extends westward from
exposed bedrock outcrops at South #nd to similar out¢rops along the east
side of Morgan Point. Shore line changes since 1838 generally indicate

erosion and landward movement of the bar. Availgble surveys show that the
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easterly 2600 feet of shore between South End and a point about 700 feet
west of Profile 19 moved continuously landward between 1838 and 1933. This
shore line retreat was about 100 feet at South End. It increased to al-
most 150 feet to Profile 18, varied between 125 and 175 feet to Profile

19 and gradually decreased to a point of no change about 700 feet west

of Profile 19. The shore retreat along most of this area continued be-
tween 1933 and 1952 amounting to a maximum additional movement &l ightly
less than 100 feet in the vicinity of Profile 18. ~Juring this latter
period little change occurred along'approximately 200 feet of shore im=
mediately west of South End and the shore line extending about 300 feet
east and h0O feet west of Profile 19 was moved up to 50 feet seaward, ap-—
parently as a result of construction of groins and sea walls. The westerly
1200 feet of the shore alonz the east side of lorgan Point, is character-
ized by numerous bedrock ocuterops and it was subject to smaller irregular
changes between 1838 and 1952, The net effect of these chantes was that
the 1952 shore line was close to its 1838 position, the maximum change in
the shore line position not exceeding 50 feet.

25, Offshore depth changes betueen 1638 and 1872 consisted of deepen-
ing and landward movement of the 6, 12 and 18~foot depth contours opposite
practically all of this area. <The contour movements were irregular., The
maximum movements were as follows: 6=foot contour, 500 feet; 12-foot con-
tour, LOO feet; 18-foot contour, 1000 feet. frofiles 18 and 19, run during
1952, indicate that there has been little chanze in depth in the vicinity
of the 6-foot depth contour since 1872.

' 26, Morgan Point and Shell Beach. Shell Beach is a low sandy bar-

rier bar fronting marsh extending from exposed bedrock at the outer end
of liorgan Point to exposed bedrock at the mouth of Morris Creek. Only

minor changes in the vosition of the shore line have occurred along the
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south face of Morgan Point since 1838. Shore line changes west of lor-
gan Point between 1838 and 1872 consisted of erosion and landward move-
ment along approximately 1500 feet of shore adjacent to lMorgan Point and
a slight accretion or westward migration of the lorris Creek inlet. The
erosion caused 2 maximum shore line movement of about 200 feet along the
west side of the outer end of Morgan Point. This shore recession de-
creased rapidly westward and varied from practically no change to a shore
line recession of almost 100 feet., The westward migration of the Morris
Creek inlet was slightly less than 100 feet. Between 1872 and 1933, the
only appreciable shore line change was accretion and up to 50 feet of
seaward movement of the shore extending about 600 feet eastward from the
rock outecrops adjacent to liorris (reek., Between 1933 and 1952, a land-
ward movement of up to 50 feet occurred along that portion of the barrier
bar located between points avproximately 300 and 1300 feet east of the
rock outcrops at borris Creek. linor seaward movenents of the shore ap-
pear to have been effected by construction of sea walls east of the ero-
sion area and a slight eastward movement, about 25 feet, appears to have
occcurred along the east shore of the Morris Creek inlet,

27. Offshore depth changes between 1838 and 1872 consisted of
deepening and landward move:ent of the 6, 12 and 18-foot depth contours.
Movement of the 6-foot contour was small and irregular, generally not
exceeding 100 feet. Ebvement of the 12-foot contour varied from about
Loo to 900 feet. HMovement of the 18«foot contour varied from about 300
to 500 feet. Profiles 20 and 21, run during 1952, indicate that since
1872 there has been little change in the position of the 6 and 12-foot
depth contours opposite the shore located 900 feet west of lorgan Point
and that shoaling and seaward movement of the 6-foot depth contour oc-

curred opposite the mouth of Morris Creek., This latter shealing may be
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due to sand fill placed on Lighthouse Point Beach adjacent to Morris
Creek during 1919,

28, Lighthouse Point Parks. The shore of Lighthouse Point Park
lies between liorris Creek and a point approximately LOO feet northeast
of Profile 25, Changes in the high water line between 1838 and 1933
were irregular, particularly north of the tip of Lighthouse Points These
changes appear to have consisted generslly of acoretion end seaward move=-
ment of the shore line., The movement at the tip of Lighthouse Point was
about 100 feet. North of the point, the changes varied irregularly and
were émaller. Past of and adjacent to the point, there was nc change
elong approximetely 500 feet of shore and a seavard movement of 50 to 75
feet elong 500 feet of shore adjacent to liorris Creek. The only
appreciable change in the position of the shore line between 1933 and 1952
was effected by direct placement of about 168,000 cubic yerds of send fill
et Lighthouse Point and the adjoining shore to Morris Creek during Jenuery
and March 1949. This f£ill was obtained by hydraulic dredging done in
comection with a Federal navigation improvement in New Haven Harbor. Ag
a result of this filling and subsequent drifting, the high water shore
line along approximately 900 feet of shore line from Lighthouée Point
north along the west shore of Lighthouse Point Park, during 1952 was 50
to 100 feet seaward of its 1933 position, and the south shore of the
park between lLighthouse Point and Morris Creek was 150 to 200 feet seaward
of its 1933 positions Comparative surveys covering the south shﬁre of
the park end the west shore from Lighthouse Point northward sbout 200 feet
north of the Old Light tower were run during August 1952 and June 1955.
They showed a 30 to TO0~foot recession of the west shore and & recession
of the south shore which decreased from 60 feet at Lighthouse Point to
no change about 700 feet to the east. They a}so showed accretion or see~
ward movement of 10 to 15 feet adjacent to the Morris Creek jetty with the

area of aecretiom extending about 300 feet to the weste
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29+ Offshore depth changes between 1838 and 1872 consisted of
deepening and landward movement of the 6, 12 and 18-foot depth contours.
The moverent of the 6-foot contour was LOO to 500 feet between Morris
Creek and the outer tip of Lighthouse Point, deoressed to a point of
practicallj no change opposite the west side of the outer tip of
Lighthouse Point and varied between 100 and 300 feet opposite the west
shore of Lighthouse Point Parke The movement of the 12~foot
contour varied from about 600 feet opposite Morris Creek %o 200-300 feet
around Lighthouse Point to a point of no change and thence increased
gradually to about 600 feet opposite the north limit of the park. The
18-foot depth contour moved 250 to 600 feet landward opposite the shore
between Morris Creek and Profile 2, and e2lso moved northward into the
harbor about 1300 feet beyond its 1838 position. Profiles 22-25 surveyed
during 1952 indicete that since 1872 there has been shoaling and seaward
movement of the 6-foot depth contoﬁr opposite the easterly half of Light-
house Point Beach, thet there has been little change in the position of
the 6-foot cortour south and west of the outer tip of Lighthouse Point,
that the 12«foot contour south of Lighthouse Poiﬁt moved seaward, that
little change occurred in the position of the 6-foot contour opposite the
north end of the park, but some seaward movement of the 12~foot contour
did ocour in this latter ares. The letter changes are believed to.have
resulted largely from the £ill placed a t Lighthouse Point Beach during 19L9.
Surveys of Profiles 22 and 2§.at the south shore of the park indicate that
offshore depth changes out to the 12-foot depth were negligible betwsen
1952 and 1955, During the same period at Profile 2L shosling of up to
about 2 feet occurred in the offshore area out to the spproximate 15~foot

de p‘th .
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30. Fort Hale Park to Lighthouse Point Park (Morris Cove). This

area extends from the tip of the point at Fort Hale Park, southward

along liorris Cove to the northern boundary of Lighthouse Point Park
loceted approximately LOO feet northeasf of Profile 25.. Shore line
changes from 1838 to 1933 consisted generally of landward movement of

the high water line along approximately 5000 feet of shore from Fort

Hale Park to a point about 200 feet south of Profile 27, thence accretion
or seaward movement of the high water line along the remainder of the shore.
The recession in the erosion areas consisted of 2 maximum movement of 150
feet at the outer tip of Fort Hale Park decreasing teo about 100 feet at

a point 500 feet +to the southeast and thence varying hetwsen 100 feet

and 25 feet, averaging about 50 feet, The seaward movement of the high

water line in the acoretion erea wes lorgest along the 2000 feet of shore
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immediately adjacent and south of the erosion area in the southeast por-
tion of Morris Cove extending souwthward to and just beyond Profile 26,
It consisted of a shore line movement of 50 to 75 fbeﬁ. Beyond Profile
26 to Lighthouse Point Park, the changes were irregular in shape con~
sisting generally of accretion varying betwsen O and 75 feet. The 1952
shore line was in approximately the same nosition as during 1933, Changes
which did occur are too small to measure on available plans., There ap-
pears to have been a small amount of accretion, probably less than 25
feet, in the vieinity of Profile 27 and for about 1000 feet south there-
éf and probably a small amount of erﬁsion and recession of the irregular
shore line southmest of Profile 26,

| 31 Offshore depth changes between 1838 and 1872 consisted of
deepening and landward movement of the & and 12-foot depth contourss The
largest movements occurred opposite the most indénted portion of the shore
of Morris Cove., These movements amounted to about 1000 feet for *he 6~
foot depth contour and 1500 feet for the 12-foot depth contour. The
amount of movement decreased southward toward Lighthouse Point Park and
northward toward Fort Hale'Park; Profiles 26 and 27 run during 1952
show 1little change in the location of the 6-foot depth contour since

1872,



APPENDIX F

LITTORAL DRIFT

1., Listed below are indices of littoral drift ocbtained from field

inspection supplemented by study of aerial photographs,

Direction of lite

toral drift was interpreted as being in the direction of growth of sand

spits, towards the sides of groins or other projecting structures at which

accretion was found or towards the ends of beaches where material was finer

as shovm by variation of beach composition where there was a change in

gradation from coarser to finer material.,

Indices of Drift

Tndicated
Direction
Shore Area of Drift Evidence Date Authority
Bast from Guilford East  EBastard trailing 11/21 52 Inspection
Point sand spit 6/6 Aerial Photo
West from Guilford Vest  Westward trailing 11/21/52 Inspection
Point sand spit 6/6/48 Aerial Photo
East side of North Accumlation of 11/21/52 Imspection
Malberry Point shells at south
. side of shore

projection
West side of North Shell beach held 11/21/52 Inspection
Indian Cove on south side of 6/6/18 Aerial Photo

shore projection
Head of easterly cove  East  1lidth of sand 11/20/52  Imspection
at south face of beach increases 2/8/L9 Aerial FPhoto
Sachem Head to the east
Pine Orchard north North Accuwmilation of 11/19/52 Inspection
of Brown Point sand at groin 6/6/48  Aerial Photo

and projecting

sea wall
Pine Orchard west Probably Beach slightly  11/19/52 Inspection
of Brown Point East higher on west

side groins and
beach firer teo
east



Indices of Drift (contt!d)

Indicated
. Direction
Shore Area of Drift Evidence Date Authority
Bast of Haycock East Material held on 11/19/52 Inspection
Point west side of
groins and pro-
Jecting rock
West side of East Wide sand beach 11/19/52 Inspection
Haycock Point held on west 6/6/l8  Aerial Fhoto
side of point
Iimewood Beach East Material accumu- 11/19/52 Inspection
lated at west 6/6/L8  Aerial Photo
gide of groins
First pocket west East Haterial accumu- 11/19/52 Inspection
of Iimewood Beach lated at west side 6/6/L8  Aerial Photo
‘ of groins
Between Jeffrey and North  Sand beach finer 11/19/52 TInspection
Tndian Neck Points 4nd wider to the 2/8/L49  Aerial Photo
north
Momauguin Beach at ‘East Sand held at west 11/18/52 Inspection
Bradford Cove side of rock out-
¢rop
Sand spit trai- 2/8/L9 Aerial Fhoto
ling eastward 2/16/55 TInspection
Momauguin Beach East Sand piled higher 11/18/52 TInspection
at west sid of
groins, rock pile
and rock outcrop
Silver Sands Beach East Sand accurmlated 11/18/52 Inspection
' at west side of
groins and bed-
rock outcrop
West side of South West Sand accumilated 11/18/52 Inmspection
End at east side of
groins
Vest Silver Sands East Sand higher at  11/18/52 TInspection
Beach vest side one
timber groin
Iighthouse Point East Accumilation of = 11/18/52 Imspection

Beach

sand at west
side Morris Creek

Jetty
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__Indices of Drift (cont'd)
Indicated
Direction ‘ .
Shore Area of Drift  Evidence Date futhority
North of Lighthouse North Sand higher at- 11/18/52  Inspection
Point gouth side pro-
jecting rock
outerops
South Shore Northe laterial higher 11/17/52  Inspection
Morris Cove east on southwest side
of pier and rocks
Morris Cove North Material piled 11/17/52  Inspection
higher at north
end of sea wall
North of Forbes North GCradation of 11/17/52 Tnspection

Bluff

shore finer to
the north
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APPENDIX G
EXISTING PROTECTIVL STRUCTURES

1. General, - lLarge portions of the shore are unprotected or are
protected by only compafatively light structures. Such shore aré#s are
generally composed of exposed bedrock and are therefore not particularly
subject to erosion. Structures in these arcas have teen built princi-
pally to protect lawns or shore roads which are low in elevation. Con-
struction has generalliy been done by individuals or private groups and
detailed information concerning the works built is not readily available.
The effect of the structures has been mostly to nrotect the immediate
shores which they front with little or no effect on adjacent shore lines,
The research necessary to obtain detailed descriptive data concerning
these structures would hardly be Justified since littie information of
value in designing new structures would be gained. Readily available
information concerning a breakwater at Pine Orchard and breakwaters at
New Haven H;arbor is included in the following paragraphs. In addition
a list giving a general-description of types of structures observed at
specific shore locations during field inspections is included.

2. Pine Orchard Breakwater. - There is a riprap breakwater about

800 feet long extending 500 feet southeast frem Brown Point to a rock
outcrop and thence 300 feet in an easterly direction, The structure was
built during 1926 by the -PineKOrchard Association with top elevation 2.6
feet above mean low water, top width of LL feet and side slopes of 1 on 1,
Tts purpose was to provide shelter for a dredged pleasure boat harbor,
The breakwater incideqtally provides protection against w;ve attack for
the shore area lying in its lee immediately to the north.

3. New Haven Harbor Breakuaters. - There are three riprap break-

waters at the entrance to New Haven Harbor. They were constructed as



Federal projects anthorized by the River and Harbor Acts of 3 March 1879
and 19 September 1890, Construction of the East Breakwater was started
in 1880 and was completed to a length of 3,450 feet in 1890. The Miadle
or Inddington Rock Breakwater was started in 1891 and completed to a
length of L500 feet in 18956, The Vest Breakwater was begun in 1896 and
completed to a length of 4200 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.
They provide a harbor of refuge at the mouth of the harbor and afford pro- |
tection to theé harbor from all but southwest storms. They incidentally
provide some protedtion against wave attack to the Morris Cove and Lightw
house Point region of the study area.

ke Structures at Various Locations., ~ The data tabulated below

indicate the type and general locations of shore structures. Informa-

tion was largely obtained from field inspections,

Lecation Shore Structures
Guilford Point, A loose stone wall along the south face, Dumped rip~
Guilford rap revetment alonz the west side. Loose stone and

ribtle masonry walls along the east face, A1l fairly
1light construction. :

Milberry Point, Light concrete and rubble masonry walls front lawms

Guilforad along the east side and outer end, A rubble masonry
_ wall fronts a shore road along the west side.
Indian Cove, , Dumped boulders along the edge of the road at the
Guilford head of the cove. Rubble masonry and loose stone
walls front lawvms at a few cobtages along the west .
shore. :
Yineyard Point, Rubble masonry and curved face concrete sea walls and
Guilford dumped stone reveiment along east side. Low rubble

masonry and concrete walls fronting lawms at south

face and west side. There is a rubble masonry wall
along the causeway at the head of the cove on the

West side of the peint. This wall is fronted by dumped
stone along its west half, '



location

Shore Structures

Sachem Head area west
of Vineyard Peint
“including east shore
of Joshua Cove,

- Guilford

Jogshua Cove - west
shore, CGuilford

Island Bay,
Guilford

Leetes Island,
Branford

Narrows Island,
Branford

Shore sast from
Flying Point

Shore north from
Flying Point to
Story Creek

Pine Orchard north
of Brown Peint

Pine Orchard west of
Brown Point to -
Hotehkiss Grove,
Branford

Hotchkiss Grove Beach,
Branford

Lawms and low portions of shore roads are proe- ,
tected by riprap revetment or rubble masonry walls.
A low rubble masonry wall encloses a fi1l area at
the southwest tip of Sachem Head., The shore to

the nerthwest along the southerly third of the
east. gide of Joshua Cove is lined with quarry
waste, '

Some cottages are fronted by rubble masonry walls,
apparently for wrotection of lawms,.

East shore = A4 low rubble masonry wall at the tip
of the point. Riprap revetment fronting a low
road and a loose stone wall south of the revetment.

Head of Pay - Stone filled cribs, concrete and
rubble masonry sea walls along east half with some
riprap revetment in front of walls. Dumped stones
along the west half, _

West shore - large amounts of riprap apparently

‘dupped as revetment along the shore.

The outer.end is revetted continuously with quarry
waste.

A Jow rubble masonry wall,

‘Shore lined with low loose stone and rubble masonry

walls. A number of rubble masonry piers,

A continuous system of rubble masonxry and loose
stone walls border the shore fronting lawns. There
are a number of piers, boat slips and marine rail-~
ways along the shore.

Stone masonrj and concrete walls line the entire
shore. A riprap breakwater at Brown Point.

A continuous system of fairly heavy stone masonry
and conecrete sea walls or placed stone revetment.
Along the easterly portion, the walls have a curved
face. There are three timber groins along the cen-
tral pertion of the shore,

The east end (not bordered by the shore road) is
protected by heavy rubble masonry walls and a conw-
crete wall with secondary walls on the embankment
slope above. There are loose and rubble masonry
walls and riprap revetment along the shore road.



Location

Shore structures

Haycock Point and the
projecting shore to
the east to Hotehkiss
Grove, Branford

Limewood Beach, Brane
forad

Pocket beach at Ine
dian Neck west of
and adjacent to
Limewvood Beach,
Branford

Linden Point ~ ilaltby
Cove -~ Jeffrey Point
area of Indian Neck,
Branford

Shore of Branford Har-
bor north of Jeffrey
Point to Indian Neck
Point, Branford

Parker Memorial Park
in Branford Harbor,
Branforad

Pages Cove, Branford

Short Beach area in-
cluding the shore
from Stanley to Hor-
ton Points, Branford

There are rubble masonry walls around Haycock
Point and rubble masonry and concrete walls
fronting lawns to the east. The shore projec-
tion adjacent to Hotchkiss Grove is protected
by riprap revetment

. Structures consist of riprap revetrent along the

seaward edge of the road along the central part
of the beach, rubble masonry and concrete walls
along the west end and riprap, timber and con-
crete. groins along the west half.

A riprap groin to a rock outcrop at the east end
and a few timber and riprap groins along the
beach., Concrete and rubble masonry walls and a
steel sheet pile bulkhead fronting lawns and a
steep slope bordering a shore road.

A stone groin and rubble masonry wall east of
Linden Point, A system of generally low concrete
and rubble masonry walls around Linden Point,
lialtby Cove and Jeffrey Point fronting lawns,.
walks and cothtages.

Low concrete and rubble masonry walls. close to
the waters edge front residences adjacent %o
Jeffrey Point, Portions of the steep bluff
along the middle and northern part of the beach
are fronted by low concrete and rubble masomry
walls and light timber bulkheads.

Shere of the park lined with a rubble masonry wall
which is low behind the sand bathing beach and
higher to the west.

Riprap revetment borders shore road in east pocket.
Rubble masonry walls fronit some residences in cen-
tral portion along rocky shore. Loose stone walls
and riprap revetment along toe of bank in west
pocket.‘

Low loose stone and rybble masonry walls along the
east side of Stanley Point. Low concrete and rubble
masonry walls front lawns and residences in the
pocket beach west of Stanley Point and also along
the edge of road behind the next westerly sand
pocket beach,



Location

Sheore Structures

lomauguin Beach, East
Haven

Silver Sands Beach,
East Haven

West Silver Sands
Beach, East Haven

Morgan Point, East
Baven

Lighthouse Point Park,
New Haven

Morris Cove, south
shore adjacent to
Lighthouse Point
Park, New Haven

The head of Horris Cove,

south of Morris Cove
Park, New Haven

liorris Cove Park,
New Haven

United Stateg Naval
Reserve Station
south of Fort Hale
Park

A riprap mound along the Bradford Cove shore and

in front of adjacent residences. An occasional
groin or bulkhead along the shore to the west.
Rubble masonry walls around residences and a com~
mercial building at the west end of the beach.

One concrete groin and low concrete and rubble
masonry walls front some cottages along the eas~
terly half. A number of timber groins and an ir-
regular line of fairly heavy conerete and masonry
walls and timber and steel sheet pile bulkheads
front cottazes near the waters edge along the
west half, o

A timber bulkhead and jetty at South End acts as
a groin, Buildings along portions of the shore
are fronted by timber bulkheads and groins.

An irregular line of disconnected concrete and
rubble masonry walls along the east side., 4 con-
tinuous line of fairly heavy concrete and rubble
masonry walls and timber bulkheads zlong the west
side.

A stone and timber jetty at Morris Creek. Riprap
walls along the edge of a gravel road at the west
shore of the park.

Stone, concrete and rubble masonry walls and timber
bulkheads, generally low, front buildings near the
waters edge.

There are heavy cut stone masonry and concrete walls
and timber bulkheads along the north end adjacent to
the park, The size of structures decreases southward.
No structures along the southerly third of the area
where there is a fairly wide sand beach fronting
buildings,.

A high curved face cut stone masonry sea wall with
a cutoff wall of steel sheet piling at the waters
edge.

A heavy dumped riprap mound at the inshore end of
the pier and along the approximate high water level
of the shore.



APPENDIX H

ESTIMATES OF COSTS OF IMPROVED ENTS

14 Generale -~ & useful life of 50 years has been used in determining
amortization chargess A rate of interest of 2.5 percent per annum has been
useds lisintenance requirements of sand fills are besed on maximum rates of
loss determined from past shore recession or e minimum rete of shore recese-
sion of one foot per yeer. No allowance has been teken for the effect of
groins in reducing retes of losse An assumption that the groins proposed for
deferred construction would reduce the fill maintenence requirements by
one~half indicetes that the savings in fill meintenance vould be less than
the annual charges on the groins, On this basis, deferred construection of
these groins is considered reasonables Amual maintenence costs of groins
have been estimated as replacement of one percent of the original structure.

2+ Guilford Point Public Besche ~ The plen of improvement and protec-

tion comsists of widening the beach by direct plecement of sand fill and
construction of an impermesble groin.

8. PFirst Cost of Construction

Sand Fill, 17,000 cu. yds. @ $1.25 $21,250
Riprep groin, 1,050 tons @ & 10.00 10,500
Engineering and contingencies 8,250

Total Cost 1:1,0,000

be Annual Charges

Interest $ 1,000
Amortizetion 10
Meintenance
Groin, 11 tons riprap € $10,00 110
Sand £ill, 200 cu.yds.@ ; 125 250
Total Annual Charges $ 1,770
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3+ Momauguin Beachs = The plan of protection consists of widening the

beach by dirsct placement of sand fill, extension of an impermeable groin
at Bradford Cove, and if necessary, construction of three other impermesble
groins.

aes First Cost of Construction

Sand Fill, 155,000 cu.yds. @ {085 $100,750
Riprap groin, required comstruction
700 tons @ £$10,00 7,000
Three fiprap groins, deferred con-
struction, 2,550 tons @ 510,00 25,500
Engineering and contingencies 32,750
Total Cast $166,000

bs Amnual Charges

Interest & L,150
Amortization 1,700
Mainteneance
Sand Fill, 2,100 cu.yds. @ $i1.25 2,625
Groins, 33 tons riprap @ $10,00 330
Total Annual Cherges $ 8,805

i, Silver Sands Beache = The plen of protection consists of widening

the beach by direct placement of sand fill, construction of an impermeable
groin at Carocline Creek and if necessary, construction of four other

impermeable groins,
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82e First Cost of Construction

Sand Fill, 171,000 cu, yds. @ §$0.65 $111,150
Riprap groin, required construction,
1000 tons @ 10,00 10,000
Four riprap groins, deferred con=-
struction, 3200 tons @ {10400 32,000
Engineering and contingencies %6,850
Total Cost $190,000

be Annuzl Charges

Interest $ L,750
Amortization 1,950
Maintenance
Send Fill, 3000 cu.ydse @ 51.25 3,750
Groins, L2 tons riprap @ $10,00 L20
Total Annuel Charges $ 10,870

5¢ West Silver Sgnds Beachs = The plan of protection consists of widenw-

ing the beach by direct placement of sand fill, counstruction of an impermeable
groin at Caroline Creek, and if necessary, construetion of four other
impermeable groins.

ae First Cost 6f Construction

Sand Fill 212,000 cu.yds. € 50465 $137,000
Riprap groin, required construction,
750 tons @ 10,00 7,500
Four riprap groins, deferred con~
struction, 3,250 tons @ $10,00 32,500
Engineering and contingencies 13,000
-Total Cost 220,000

be Amual Charges

Interest $ 5,500
Amortization 2,260
Meintenanece
Send Fill, 2,900 cu.yds. @ 51.25 | 3,625
Groins, LO tons riprap @ $10,00 400
Total Annuval Cherges $ 11,785
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6+ Shell Beache = The plen of protection consists of widening the beach

by direct placement of sand fill and construction of one impermeable groin.

a« First Cost of Construction

Send Fill, 62,000 cu.yds. @ (0,85 $52,700
Riprap groin, 1,150 tons @ 510,00 11,500
Engineering and contingencies 15,800

Total Cost $80,000

be Annual Charges

Interest $ 2,000
Amortization 820
Maintenance
Sand Fill, 660 cu. yds. @ {{1.25 825
Groin, 12 tons riprap @ §10,00 120
Total Annual Charges ¥ 3,765

7« Lighthouse Point Park, = The plan of prote¢tion consists of con-

struction of an impermeable'groin at Lighthouse Point,

2e TFirst Cost of Construction

Riprap groin, 950 tons @ ;310,00 & 9,500
Engineering and contingencies 2,500
Total Cost 312,000

be Annual Charges

Interest 4 300
Amortization . 120
Iinintenance
Groin,10 tons riprap @ £10,00 100
Total Annuel Charges % 520

Hly



APPENDIX I

ESTIMATES OF BEHEFITS FROM TMPROVEMENTS

le Generale = The benéfits computed herein are based on the promotion
and encouragement of the healthful recreation of the people by protection
end improvement of beaches, on protection of shore property and incrsased
earning pover or value of shore lends. Benefits accruing from increased
velue of areas behind and adjacent to shore property and increased business
returns have not been evalueted. The United States does not ovm lend in
any of the areas considered for protection or improvement. Therefore, no

Fgderal benefit will result from the plans considered.

2e Guilford Foint Public Beach. ~ This is the only public bathing beach

in the towm of Guilford.- The heach aree is small and can azccommodate only
a small percentaze of prospective beach patrons. The annual patronage of
public beaches in Conmeeticul shore towns, based on available sttendance
records, has been found to be at least 10 times the population. Guilford,
with a summer population of about 8,000 people, could, on this basis, produce
a potential annuel beach attendance of 80,000 persons. I.ck of public beach
gpace precludes the possibility of development of such a beach atteﬁdance
without overcrowding. Ata desirable optimum beach space standard of 75
square feet per person, the existing beach can accommodate about 375 personss
The proposed beach videning will provide space for an additional 675 persons.
Anelysis of sttendance records at Eastern Point Beach Psrk in Groton shows
that the average daily attendance for a 93-day seeson was one~-third of the
peak attendance. Assuming a similer pattern for the proposed additional
aree 2t the Guilford Point public beach, the estimated attendance for the new
beach area would be as follows:

Peak attendance 675 persons

Average daily attendance 225 "

Seasonal attendence 93 x 225 = 21,000 " (approxs)
The above computed seasonal attendance is well within the potential attendance

which eould be developed if space were availeble, The recreational value per



person for beach use is evaluated as the minimum fee which patrons would be
required to pay if the beach was a private enterprise. This is estimated
as 0420 per person. The annual recreational benefit, which is non-Federal
public, therefore becomes

21,000 x $0.20 = $4L,200, -

3¢ Momeuguin Beach

aes Direct Demages Prevented

(1) Private Bgnefit. =~ The proposed plan of protection will re-

sult in a saving in the maintenance cost of existing protective structures,
prevent losses of shore land and reduce recurring storm demages to the exist-
ing shore development.

Spving in Maintenance Cost of Exisﬁing Protective Structures

Estimated value of existing structures $21,000
Estimeted ennual meintenance cost of structures 1,050
Therefore, benefit or saving in meintenance cost 1,050

Prevention of Loss of Shore Land

Value of land per square foot $ 0.50
Annual loss averaging one foot along 2200 feet 2200 s8qe fte
Therefore, value of land lost or benefit 5 1,100

Reduction of Storm Dameges to Existing Shore Developments = Th9 proposed
£ill will provide & protectivé beach fronting the existing shore development
which'is now subject to recurring demages during storms. Based on the same
date used in subparagraph a(l) of this appendix pertaining to Silver Sands
Beach and the assumption that since Momauguin Beach represents about 21 per=
cent of the Bast Haven Shore, the benefit will apply to only 21 percent of

the total tovm storm demages, the average annual storm damages prevented or
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the annual benefit will be
8,,000 x 0,5 x 0.5 x 0.21 = L4110,

be Increesed Earning Power or Value of Shore Lend

(1) Non-Federal Public Bemefit. = The propesed plen of protecw

tion will increase the area of shore land, enlarge the tax bage end be
reflected in a lower taX rate for the tovm. The benefit therefrom is evalu-
ated as a probable 30 percent increase in value and taxes on shore front
lotze.

Increase in Tax Income

Length of shore 2,600 feet

Assessed value per linear foot, 1,200
feet at ..50 and 1,400 feet at {60

Total essessed value $1l4,000
Tax rate 35 mills

Estimated increase in taxes or benefit =

), x 35 x 043

(2) Private Benefit., = The sand fill will tmcrease the area and

41,510

result in an estimated 30 percent increase in value of shore land. The

benefit therefrom is computed as § percent sf this increase,

Estimated value of shore land £1Ll ,000
Estimated inecrease in value L3,200
Egtimated annual gain or benefit @ 5% 2,160

¢e Summary of Benefits, Momauguin Beach

Benefit Non~Fgderal Public Private Total
Direct demages prevented 0 $6,560 46,560
Increased earning power §&;§£2 _gilég 3,670

Total 51,510 8,720 510,230

Lis Silver Sands Beach

8o Direeot Dgmages Prevented

(1)'Privata Benefit, -~ The proposed plan of protection will re-

sult in a saving in the maintenance cost of existing protective structures,
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prevent losses of shore land and reduce recurring storm demages to the exist=-

ing shore development.

Saving in Maintenanee Cost of Existing Protective Structures

Estimated value of existing sea wells snd bulkheads 435,000
Estimated annuel meintenance cost of walls and

bulkheads 1,750
Estimated value of existing groins 6,000
Estimeted annual meintenence cost of groins 600
Therefére, benefit or saving in maintenance cost 2,350

Prevention of Loss of Shore Land

Value of land per square foot 20450
Ammual loss of land averaging one foot per

year along 2600 feot 2,600 sq. ft.
Therefore, value of land lost or benefit 1,300

Reduction of Storm Damages to Existing Shore Development. = The proposed

£ill will provide a protective beach f}onting the existing shore development
which is now subject to recurring damages during storms. Reported storm

damages along the entire shore of East Haven have occurred as follows:

November 25, 1950 & 50,000
November 6 - 7, 1953 150,000
Avgust 31, 1954 105,000
September 11, 195l 20,000
Total £335,000
Average per storm $ 8,,000 (approximate)

The above storm demages have probably ocgurred at more frequent intervals
than ecan ordinarily be expected. Some of the damages are probably due to
wind and water and are of a nature that will not bs prevented by the pro=-
posed beach fill.e In order to arrive at a conservative estimete of the
benefits to be derived from the protec£ive beach it is assumed that severe
storms will occur once every two years (instead of four in five years

listed ebove) and that only 50 percent of the total dameges will be prevented,

I



Since Silver Sands Beach represents shout 23 percent of the entire Epst Haven
shore, it is further assumed thet the benefit will apply to only 23 percent
of'the total town storm dameges. Therefore, the average annual storm damages‘
prevented or the annuwal benefit will be

81,000 x 045 x 045 x 0,23 = (1830

be Increased Earning Power or Vglue of Shore land

(1) WNon-Federal Public Benefit, =~ The proposed plan of protection

will incresse the area of shore land, enlarge the tax base and be reflected
in a lower tax rate for the towne The benefit therefrom is evalusted as a
probable %0 percent inorease in value and taxes on shorefront lots,.

Increase in Tax Income

Tength of shore 2,600 feet
Assessed value per linear foot $»60
Total assessed value $156,000

Tex rate 35 mills

Estimated incresszs in texes or
benefit = 156 x 35 x 0,3 = 51,640 (approx)

(2) Private Benefit. = The sand f£ill will increase the area and

result in an estimated 30 percent increase in velue of shore land. The

benef'it therefrom is computed as 5 percent of this increase,

Estimated value of shore land 1'156,000
Estimated increase in value 46,800
Estimated annual gain or benefit @ 5% 2,340

¢« Summary of Benefits, Silver Sands Beach

Benefit - - Non-~Federal Publie Private Total
Direct damages prevented 0 8,480 $8,480
I creased earning power ﬁzifgél 2,340 ' 3,986

Total 41,640 éBlO,BéO 512,160
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S5« West Silver Sgnds Beach

2 Direot Dgmages Prevented

(1) Private. = The proposed plan will result in & saving in
the maintenance cost of existing protective stfuotures, prevent losses of
shore land and reduce recurring storm dameges to the existing shore
developnent,

Saving in Maintenance Cost of Existing Proteetive Structures

Sstimated value of existing see walls and

bulkheads ' $12,000
Estimated maintenance cost of walls and

bulkheads 600
Estimated walue of existing groins 8,000
Estimated meintenance cost of groins 800
Therefore, benefit or saving in mainterence cost 1,400

Prevention of Lgss of Shore land

Value of shore land per équare foot 40650
Armual loss of land of 3 feset per year

along 800 feet 2,100 sq. fte
Therafore, velue of land lost or benefit $1,200

Reduction of Storm Dameges to Existing Shore.DeVelopment. ~ The pro=

posed fill will provide a protective beach fronting the existing shore
development which is now subjeet to recurring demages during storms.
Bgsed on the same data and methods used in subparagraph a(l) of this
appendix pertaining to Silver Sands Beach and the assumption that since
"est Silver S,nds Beach represents about 25 percent of the East Heven
shore, the benefit will apply teo only 25 pefcent of the total town storm
damages, the average annuel storm damages prevented or the annual benefit
will be

8,000 x 0.5 x 0,5 x 0,25 = 15,250

be Increased Earning Power or Value of Shore Land

(1) Non-Federal Public Benefit. - The proposed plan of protec-

tion will increese the area of shore land, enlarge the tax basé and be
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reflected in a lower tax rate for the town. The benefit therefrom is evalu-
ated as & probable 1,0 percent increase in value and texes on shore front
lots .

Increase in Tax Income

Length of ghore 2,950 feet

Assessed value per linear foot,
600 £t @ L0 end 2,350 fte. @ $50

Total assessed value $141,500
Tax rate : 35 mills

Letimated increase in taxes or
benefit = 11,5 x 35 x O, = $1,980 (approx)

(2) Private Benefit, = The sand £ill will increase the area

and result in an estimated ;0 percent increase in value of shore land. The

benefit therefrom is computed es 5 percent of this increases

Estimeted velue of shore land ' 5141,500
Estimated increase in value 56,600
Eestimated annuel gein or benefit @ 5% 42,830

c. Summary of Benefits, West Silver Sands Beach

Benefit NohrFederal Public. Private Total
Direct dameges prevented o . £7,850 57,850
Increased earning power $1,980 2,830 4,810

Total 51,980 /110,680 $12,660

6. Shell Beach

ae Direct Damages Prevented

(1) Privete Benefite - The proposed plan of proteetion will
result in a saving in the maintenance cost of existing protective struotures
along the sdjacent Morgen Point area and prévent losses of shore land slong

Shell Beach.,

Seving in Maintenance Cost of Existing Protective Structures

Estimated value of existing structures $l4, 500

Estimated benefit or saving in maintenance oost 250
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.Prevention of Loss of Shore Iand

Value of land per square foot | $0e35
Annual lose of land of one foot per

year along 900 feet 900 sq. fte.
Therefore, benefit er value of land lost 4300 (approx)

bes Inereased Esrning Power or Value of Shore Land

(1) Noonederal Public Benefit.: =~ The proposed plen of protec-
tion will increase thé ares of shore land, eﬁlarge the tax base and be
reflected in a lower tax rate for the tow. The benefit therefrom is evalu-
ated as a probeble G0Z increase in velue and texes on shore front lots,.

Inoreese in Tax Income

Length of shore 1,350 feé_t
Agsessed value per linear foot 335
Total assessed value 5h7,250
Tax rate %5 mills

Estimated inorease in taxes or
benefit = L7.25 x 35 x 0.5 = $820 (approx)

(2) Private Benefit, = The sand fill will increase the area

and result in an estimated 50 percent incresse in value of shore land. The

benefit therefrom is computed as $ percent of this increase.

Estimeted value of shore land $L7,250
Estimated increase in value §23%,605
Estimeted annual gain or benefit @ 5% $ 1,180 (approx)

ce Summary of Bensfits, Shell Beach

Benefit Non-~Federal Publiq Private Total
Direct demeges prevented 0 $ 550 $ 550
Increased earning power $820 1,180 _2,000

Total 4820 $1,730 $2,550
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7+ Lighthouse Point Parke =~ Benefits consist of direct damages

preventéd. They are estimeted as reduction of losses of sand from the bething
beach et Lighthouse Point Park. Comparative surveys made during August 1952
and Juns 1955 indiecate thet average annual losses of beach sand eest of and

sd jacent to Lighthouse Point are about 2,300 cubic yerds, Based on an
assumption that the proposed groin will result in a 50 percent reduction

of losses of beach material in this arem, the benefit will consist of a

saving 61‘ 1/2 X 2500 or 1150 cubic yards of sand per yesr. The monetary
value of this saving, evaluated at . 1.25 per cubic yard is estimated as

1150 x 1425 or approximetely :.1400 per year.
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Appendix J
Sanitary Study of the Connecticut Shore

1., General, - The Department of Health of the State of Connecticut
has periodically conducted bacterial and sanitary surveys of shore bathing
~waters ito obtain specific infermation concerning their conlition, The
_surveys have served to point out to municipal authorities and other in-
terested persons the "danger spots" along the shore which are seriocusly
affected by sewage pollution.

. 2. Bacterial Survey. - The bacterial survey consists of sampling

of the water at approximate 1000-foot intervals along the shore in water
depths of from 2 to 6 feet, such depths covering most of the areas used
for bathing. The samples are taken as nearly as possible at four stages
of the tide; namely, high, low, one~half ebb and one-half flood. Wind
direction at the time of sampling is recorded but no attempt is made to
take samples under different wind conditions és it is believed that the
run of the tide is the .principal factor influencing the travel of pol-
lution along the shore, Three 10 milliliter, three 1 milliliter and
three 0.1 milliliter portions of each sample are examined and the cone
centration of coliform organisms per 100 milliliter is reported, The
most probabtle nunber of coliform organisms for each station is obtained
by averaging the figures for the four tidal stages. The analytical figure
for a shore section is obtained by averaging the results for different
stations included. Classification is made as follows:

Most Probable Number of

Bacterial Classification Coliform Organisms for 100 .
A | 0 - 50
B g1 - 500
C 0L - 1000
D over 1000

Class D waters are considered to be in a questionable category from the

standpoint of bathing water safety.

J -1



3, Sanitary Survey. -~ In addition to the bacterial survey, a

sanitery survey has been conducted, This includes the location of

sewer outlets with date as to flows and character of untreated end
treated sewage. The nearness of polluting influences and possibilities
of shifting direction of travel of pollution under different wind condi-
tions were teken into account in this part of the studye In connection
with studies of shellfish areas in many harbors, floats had been set

out to messure the rapidity of water travel and these date were available
in considering bathing weters in these loczlities. The sanitary survey
waes used to classify waters and afforded comparison with results obtained
by the bagterial survey.

Lia Classification of the Shores The shore wes classified by

bacterial snaelysis of samples collected dvring 1951 and 1952, According
to this ¢lassification all shore areas for which plans of protection or
improvement have been considered were rated as A, B, or C, ‘None of these
shore areas were found to be in a questionable category from the stand-

point of bathing water safety.
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FIGe le TOWN BEACH, GUILFORD POINT, GUILFORD, July 20, 1948, A
sandy barrier bar retreating over mersh,

Flie 2¢ GUILFORD POINT, GUILFORD, July 2C, 1948. Looking sast
from Chaffinch Island across West Riwer.

FIG, 3s MILBERRY POINT, GUILFORD, July 20, 1948. Rocky shore.
Wells protect lawns fronting residences.
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FIGe le FIRST POINT NORTH OF VINEYARD POINT, GUILFORD July 21, 19,8,
Boulders awl bedrock protect the shoree

FIGe 2o VINEYARD POINT, GUILFORDe dJuly 21, 1948, Rocky south shore
of Point, low sea walls front residences,

FIie 3 VINEYARD POINT, GUILFORD. July 21, 1948, Road on barrier bar
at head of cove on west side Vineyard Point,
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FIGe 1o JOSHUA POINT, GUILFCRDe July 21, 1948s Rooky shore along
Sachem Head Harbore Walls protect lawnse

FiGe 2o JOSHUA COVE, GUILFORD, July 21, 19,8, Boulder strewn east
shore near head of cove,

FIGe 3¢ JOSHUA COVE, GUILFORD, February 17, 1955, New cottage de=

velopment on barrier bar at head of cove,.
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FIGe le ISLAND BAY, GUILFORD. November 20, 1952, Cottages on low
barrier bar,

FiGe 2¢ ISLAND BAY, GUILFORD, July 22, 19,8, Bedrock shore north
from Clexk Polnbe

FIGe 3¢ FLYING POINT, BRANFORDs July 22, 1948, Low sea walls
protect south shore oﬁlying Pointe
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FIGe l¢ STONY CREEK, BRANFORD, July 22, 1948, Stonz walls line
low irregular shorec linee

FlGe 2, PLEASANT POINT, BRANFORD. July 22, 1948, Rooky and marshy
shore looking west from south isce of pointe

FlGe 3¢ PINE ORCHARD, BRANFORD, July 22, 1948, HNerrow sandy beach
and seawalls west from Brown Point,
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FIGe. le HOTICHKISS GROVE BEACH, BRANFORD, Decembse 1y 1950 Road
washed out by stomm of November 25, 1950

FIGe 2¢ HAYCOCK POINT, BRANFORD, July 28, 1948, Walls protect
lawns alomg rocky shoree

FIGe 30 LIMEWOOD BEACH, BRANFORD. July 22, 1948, Bedrock and rip=
rap revetment in foreground., Sand beach in background.

PLATE 22




FIG, le FIRST POCKEE BEACH WEST OF LIMEWOOD BEACH, BRANFORD,
February 16, 1950e Nerrcw private Dathing Desohe

FIGe 2¢ BETWEEK JEFFREY AND INDIAN NECK POINTS, BRANFORD. Auge 16,
19,48, Narrow beach eand lcw walls front residencess

FIGe 3¢ PARKER MEMORIAL PARK, BRANFORD, August 165 1948, Town
beach in pockst adjacent to Brenford Pointe
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FIGe. le¢ MOMAUGUIN BEACH, EAST HAVENe February 1, 1952 Srosion
of beach haes endangered residences at Bradford Covee

February 16, 1955 Compare

FIGe 2o MOMAUGUIN BEACH, FAST HAVEN,
in front of residences,

with Fige 1, above, Beach reformed

FIie 3¢ MOMAUGUIN BEACH, EAST HAVEN, February 16, 1955, Cottages
closely border the shore,
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FI:e 1¢ SILVER SANDS BEACH, EAST HAVEN, November 18, 1952, Cottages
located close to the shore,

FIG. 2¢ SILVER SANDS BEACH, EAST HAVEN, Februsry 16, 1955 Cottages
near South End located olose to the shorse

FIG. 3 WEST SILVER SANDS BEACH, EAST HAVEN, February 16, 1955.
Groins and cottages on sandy barrier beach,
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FIGe 1e¢ WEST SILVER SANDS BEACH, EAST HAVEN, November 18, 1952,
Cottages on low sandy barrier beach,

FIGe 2¢ WEST SILVER SANDS BEACH, EAST HAVENe February 16,- 1955
Compare with Fige 1 aboves Note lowering of beach at groinse

FIGe 3¢ MORGAN POINT, EAST HAVEN, February 16, 1955, East from
Shell Beach at low tide.
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FIG. le SHELL BEACH, EAST HAVEN, February 16, 1955, Cotteges on
low sandy barrier besch,

FIGe 2¢ MORRIS COVE, NEW HAVEN., August 17, 1948, Wide sandy beach
at the head of Morris Coves

FIGe 3e MORRIS COVE, NEW HAVENe, August 17, 1948, Residences at
water's edge south of Morris Cove Parke
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FIGe le LIGHTHOUSE POINT, NEW HAVENe August 17, 194B. Rocky shors.

FlGe 2¢ LIGHTHQWSE POINT, NEW HAVEN, September 2, 199, Six months
after placement of sand ﬁ%ilo

FIGe 3¢ LIGETHQUSE POINT, NEW HAVEN, February 16, 1955. Compare
With Fige © aboves Krosion of the 111l has moved the shore back to
bedrock at the light '
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