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CORPS OF ENGINEERS, U. S. ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
150 CAUSEWAY STREET
BOSTON 14, MASS.

NEDGW March 29, 1957
SUBJECT: Beach Erosion Control Report on Cooperative

Study of Commecticut, Aresa 10, Thames River

to Niantic Bay
TOs Chief of Engineers, Department of the Army,

Weshington 25, D. C.

SYLLABUS

This report, the tenth and last of a series to cover the en-
tire coast of Conmnecticut includes study of the shore line of the
city of New London and the town of Waterford lying between the
Thames River and Niantic Bay. The purpose of the study is to de-
termine the most suitable methods of stabilizing and improving the
shore line.

The Division Engineer finds that most of the shore is compar-
atively stable or adequately protected by shore structures, that
erosion.is resulting in the loss of gome sandy beaches and that
damagrs have resulted to developed areas from flooding and wave
attack during hurricanes and exceptional storms accompanied by ex-
treme high tides. The Division Engineer also finds that closure
of an inlet by drifting sand creates a problem due to lack of
drainage and tidel flushing.

Practicable plans have been developed by the Division Engineer
for (1) reduction of drifting and loss of a beach on the west
shore of New London Harbor by construction of an impermeable groin,
(2) restoration of beach losses and protection of shore develop-
ment at Ocean Beach and Neptune Park by direct placement of sand
£i11 and (3) meintenance of flow in and out of Goshen Cove by in-
closure of the inlet in a culvert or by construction of Jettles.

The Division Engineer recommends that no project be adopted
by the United States and that protective measures which wmay be
undertaken by local interests, based upon their determination of
economic Justification, be accomplished in accordance with plans
prepared and methods suggested in this report.
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Beach Erogion Control Report on Cooperative Study of Connecticut

Ares 10

New London Harbor to Niantle Bay

I - GENERAL

1. Authority. - This report was prepared by the Corpg of Er-
gineers, United States Army, in cooperation with the Connecticut
State Flood Control and Water Pollcy Commission under authorlty of
Section 2 of the River and Harbor Act approved July 3, 1930, as
amended and supplemented. The hasic agreemsnt for the entire Con-
necticut shore line wag approved by the Chief of Engineers on Aug-
ust 28, 1947 and the detailed program for this area on May 1, 1950.

2. Purpose. - The purpose of the study is to determine (1)
the most suitable methods of stabilizing and iwproving the shore
line between New London Harbor and Niantic Bay, (2) which sections
of the shore are desirable locations for beach improvements, and (3)
the economic Justification of protective and improvement measures.

3. Prior Reports. - There have been no prior reports on beach
erosion control or shore protection by the United States in this
area. A report on Ocean Beach was prepared during 1938 by a pri-
vate engineering concern entitled "Restoration, Expansion and De-
velopment of Ocean Beach". 'This report followed the gevere damsge
which occurred to private property at Ocean Beach during the hure-
ricene of September 1938. It recommended widening and reising the
elevation of the beach by hydrsulic punping of sand, £1lling in
marsh for a parking field, comstruction of & bathhouse, boardwalk,
gwimming pool, game areas and other builldings all with a view to
public recregtional use of the area, generally as has since been
done.

b, A geological report pertinent to the study area was pub-
lished in 1929 as Bulletin No. 46 of the State Geological and
Netural History Survey of Connecticut. This paper by Henry Staats
Sharp, A.M., entitled "The Physical History of the Connecticut
Shore Line" described the geological history of Connecticut and
the various topogreaphical features of the shore line. Appendix B
of this report is hased largely upon this paper.

5. Location. - The study area is located on the north shore
of Long Island Sound at and sdjacent to Wew London. Its shore
line is about 8% miles in length of which 2} miles is in the city
of New London along the west shore of New London Harbor north of
the Alewife Cove inlet and 6f miles in the town of Waterford be-
tween the Alewife Cove inlet and Bay Point in Niantic Bay. Pub-
licly owned shores consist of Qcean Beach in New London, owned by
the city, having a shore frontage of 2,000 feet and Harkness



Memorial State Park and Seaside Sanatorium in Waterford, bhoth owned
by the State of Connectilcut having:shovre frontages of 3400 and 1500
feet, respectively. The New York, New Baven and Hertford Railroad
runs generally parallel to the coast within a distance not exceed-
ing 25 miles. United States Highway Route 1 also runs parallel to
the coast about 5 wmiles inland and it connects with United States
Route 1A, state highways and city and town roads and streets to
provide access to the shore. The study area is shown on United
States Coast and Geodetic Survey Cherts 21k, 293, 359 and 1211,
Army Map Service topographic quadrangles, New London and Niantic
and on Plates 1, 8 and 9.

6. Population. - The populations of New London and Waterford
according to the 1950 census are 30,551 and 9,100 respectively.
Seasonal changes in population are n.egligi'blee

To . Description. - The shore line of the study area is one of
submergence, The study area consists of two headlands. The east-
erly headland between New London Harbor and Jordan Cove is broad
and blunt end it terminates at Goshen Point. The swesterly headland
between Jordan Cove &and Niantic Bay is narrow and smaller termina-
ting at Millstone Point. The shore line of the Goghen Point head-
land is comparatively smooth and reguler with slight projections
formed by bedrock or boulders. A number of gently curving crescent
shaped sandy beaches extend between these projections. The Mill-
stone Point headland is less regular in shape, its shore line being
largely composed of bedrock, quarry waste and riprap but here also
sandy pocket beaches exist in indentetions. The-New London shore
borders a built-up residential area. Ocean Beach Park at the
south limit of New London is a city owned public bathing beach and
smsement park while other sandy beaches to the north are privately
owned and restricted to private use. Harkness Memorial State Park
at Goshen Point in Waterford has a public bathing beach for the
physically handicapped; and Seaside Senatorium, a tuberculosis
sanatorimm for children immediately east of Seasgide Point, is state
owned. There are a few residences and cotbages adjacent to the
east end of Seaside Sapatorium, a residentisl development in the
Pleasure Beach area and a smell new cottage development iz being
built at the Millstone Point headland just west of the Jordan Cove
entrance. ZExcept for e few widely spaced residences, the remsin-
der of the Waterford shore ls undeveloped. Detailed degeriptions
of shore segments are included in Part III, Plens of Tmprovement,
Paragraphs 15~31 and in Appendix A. The geology of the area is
described in Appendix B. Information concerning the classifica-
tion of shore waters obtalned from a sanitary study is included in
Appendix J. According to this clagsification only that shore area
in Hew London Harbor hetween Long Rock and the east limit of the
study is in a questionable category from the standpoint of bathing
water safety.

8. Statement of the Problem. - Problems exist at & number of
locations. A sandy cuspate beach at the west side of New London

2



Harbor at the east limit of the study area opposite Mitchell Junior
College has been subject to northwerd migration resulting in loss
of beach along its south side. Damsges have occurred to bathhouses
at Osprey Beach as & result of wave action and high tides during
exceptional storms and hurricanes. Flooding of the road and resi-
dential areag along the shore of New London Harbor has also occurred
during these pericds of exceptionally high tides. There hag been
ercosion and loss of sand beach fronting 'the sea wall along the
southern portion of Nepbune Park, a residentisl development, and
also along the adjacent north end of Ocesn Reach. In the town of
Waterford, near the west limit of Harkness Memorial State Park,
drifting sand has resulied in repesated closure of Goshen Cove in-
let. This has caused flooding due to lack of drainage or an
offensive condition due to lack of flushing, a problem which has
been of concern to the State of Connectleut and to property owners
bordering Goshen Cove. The sandy shore between (Goshen Cove inlet
and Seaside Sanatorium has been gubject to ercsion and retreat,
resulting:in loss of lend. The eroded bluff in this ares 1s now
guite close to a smell cottage development. Localized erosion of
the sand beach fronting the sea wall at Seaside Sanatorium has
necessitated the placement of riprap revetment at a number of
places to protect the wall from undermining. Existing groins
fronting the sanatorium sea wall have not been meintained and have
consequently deteriorated.

IT - FACTORS PERTIRENT TO THE FROELEM

9. Littoral Materials. - a. Characteristics. The character
of littorel meteriel as indicated by mechanicel analysis of beach
semples taken at midtide elevaetion end by probings in offshore
areas is shown in tabuler form on Plates 8 end 9.

b. Sources. The principal natural sources of supply of
‘beach building materials were the sands and gravels deposited by
glaciers. The upland of the Goshen Point headland located between
the Thames River estusry and Jorden Cove is composed of stratified
sand and gravel spparently deposited as 8 glaciel oubtwash plain.
The ercsion of this headland hes furnished an sbundant supply of
fine materisl for the formation of eandy beaches. The minor
streems emplying into Long Island Sound in the ares contribute
1ittle or no beach material. The absence of any serious shoaling
problem in the navigation channels at New london Farbor indicates
that 1ittle material is contributed to the study area by the Thames
River,

10. Littoral Forces. - a. Waves., No wave measurements or
statistical wave data are availsble. Waves approach the shore
only from southerly directions, i. e, from the east clockwise
around to the west. The fetcheg of waves generated by local winds
are limited as follows: 11 miles across Fishers Island Sound to
the eagt, 5 to 6 miles to Fishers Island and 22 miles to Long




Island to the southeast, 22 and 32 miles to Long Island to the
south and southwest, respectively,; and about 90 miles across Long
Island Sound to the west-southwest. Swells from the Atlantic
Ocean approasch the shore from the southeast through sn opening be
tween Fighers Island end Long Island. The maximum height of waves
breaking ingside the low water line at exposed locations with tides
3 feet in excess of the mean height of high water is approximetely
5 feet but during infrequent higher tides, larger waves can reach
the shore.

b, Currents. Tidal currents in Long Island Sound set to
the west Quring flood and to the east during ebb tides. Maximum
currents occur on the ebb. Al strength of current, the average
velocity in long Islend Sound opposite the study area is 1.3 knots
and the spring velocity is 1.6 knots. In the Thames River, the
flood current is usually weak, and the ebb current averages about
one-half knot. During freshets;, the ebb current attalns consider-
able veloclty.

Cs Winds. Wind data are avallable from United States
Weather Bureau cbeervetions at Block Islend, Rhode Island and New
Heven, Connesticut. Winds at Blocek Island are helleved 40 be more
representative of winds which occur in the study area. The pre-
vailing wind direction at Block Island 1s southwegt. Winds at
Block Islend from the southwest quadrant occur about 39 percent of
the time while winds from the southeast quadrent, the only other
onshore direction, occur sbout 16 percent of the time. Wind roses
compiled from records of observations at Block Island and Rew
Haven are shown on Plates 3 and 4,

d., Storms. Winds equal to or greater than 32 miles per
hour at Block Island blow most frequently from the northwest di-
rection or offshore with respect to the study sreas. Onshore winds
of this meagnitude blow about 11 times a year from the southwest
guadrant and 9 times & year from the southeast quadrant. At New
Haven, the only lccation within Long Island Sound for which records
are available, winds equal to or grester than 32 miles per hour
blow from the prevailing northwest direction about once a year and
from the onshore southerly quadrents between 2 and 3 tiwmes per
year. Storm frequency at New Haven wmay be more representative of
conditions in the sheltered Long Island Sound area than that at
Block Island. - Detailed informastion concerning hurricanes, storm
demsges and exposure of the shore iz contained in Aypendix D.

&. Tides. Tides are seml-diurnal. The mean range at
the State Pier, New London is 2.6 feet and at Millstone Point is
2.7 feet. The spring ranges at the ssme locations are 3.1 and 3.2
feet, respectively. The meximum tide of record at New London was
11.1 feet ghove the plane of mean low water during s hurricane on
September 21, 1938. Tides in excess of the mean height of high
weter occur on abh average approximately ss follows: 3 feet in ex-
cess about once s year, 2 feet in excess about 5 times a year and
1 foot in excess sbout 98 {imes & year. More detailed luformaiion
conecerning tides Is contalned in Appendix C.

b



" llo
Chenges ., .

Location

850 feat of shore north
of .and-ad jacent to Prow
file 1

1200 feet of shore south
of and adjacent to Pro-
file 1

South end of Osprey
Beach

North End of Ocean Beach
and the adjacent shore
to the north

Shore between QOcean
Beach and Harvkness Me-
morial State Park

2000 feet of shore west
of and adjecent to tip
of Goshen Point

2500 feat of shore,
2000 to 4500 feet wesi
of the tip of Goshen
Point

Seagide Point to Magonk
Point

White Point to Pleasure
Beach

Sandy shore of Pleasure
Beach

East shore north of
Pleasure Beach to Jor-
dan Cove entrance

Shore History, - 8o

Shore Line and Offshore Depth

Period

1838-1846

gignificant changes in the posltlon ‘of the shore line
have oc occurred ag follows:

Store Line Chenge

Recéssiondof -100 to.150 feet

191621955 “Aeretion of 50 to 100 feet

1838-1883
1883-1955

1846 -1883
1883~1955
1846-1883
1883-1955

1839-1883
1883-~1955

1839-1955

1846-1955

1883~1955
1846 -1955
1846-~1883
1883-1955
1883.-1955

Recesgion

Recesgion of up to 250 feet
Little change

Recession of up to 100 feet
Little change
Aceretion of 100 to 125 feet

Receggion of about 25 feet

of 100 to 200 feet
of up to 100 feet

Accretion
Recegsion

Accretion of up to 150 feet

of up to 150 feet

Irregular recession less than

100 feet

Accretion
feet

varying up to 200

Accretion
Recegesion

up to 150 feet
of 50 to 75 feet

Irregular changes, principally
recegslon along the south half
and eccretion by artificlal
filling of a large triangular
area around 1931 along the
north half of the area.



Location Period Shore Line Change

West of Jordan Cove 1883-1955 Recession varying Irregularly
entrance along east up o sbout 150 feet

and south sides of

Milistone Point

Korth half of west 1838-1955 Aceretion of up to 400 feet
shore of Millstone
Point

Offshore depth changes during the period between 1839 and 1882-83
as indicated by comparative positions of the 6~ 12~ and 18.foot
depth contours generally consisted of deepening east of the Goshen
Cove inlet snd shoaling to the west. Profiles run during 1955
indicate that since 1883 there has been shoaling in the offshore
area opposite Ocean Beach (Profiles 3 and %) and at Harlmess Memo-
rial State Park west of the tip of Goshen Point (Profiles 7 and 8).
During the same period offshore deepening is indicated at Profile
1 near the east limit of the study area, at Profile 11 Just east
of Seaside Sapatorium, at White Point (Profile 13), at Profile 15
east of the Jordan Cove entrance, at the east side of Millstone
Point (Profile 18) and between Millstone and Bay Points (Profiles
19 and 20). Chenges indicated by other profiles were generally
minor. More detailed descriptions of shore line and offshore depth
changes are contalned in Appendix E. Comparative changes are
shown on FPlates 5, & and 7. Descriptions of the more significent
changes are siso ineluvded in Part III, Plans of Improvement, Para-
graphs 15-31.

b. EBxisting Protective Structures. Protective structures
consisting of sea walls, bulkheeds, groine, revetment and hreak-

vaters exist. throughout the study sres. Structures have generslly -

been built to protect the immediate shores which they front. In
most cases they bave had little or nc effeci on edjacent shores.

In New London, structures consist prineipally of sea walls, revetw
ment and a few short groins protecting residences, the shore road
and low land areas north of Ocean Beach. In Waterford the princi-
pal structures consist of sea walls, bulkheads and groins at Ses~
side Sanatorium, and along the small residential developments north
and south of Pleasure Beach and west of and adjacent to the Jordan
Cove embrance. Most structures were constructed privately and
historical informetion concerning them is therefore not readily
available, Information sbout sea walls and groins at Seaslide Sans-~
torium, a timber bulkhead at the Jordan Cove entrance and a sea
wall and groins at the west side of the Jordan Cove enirance iz
contained in Appendix G. CGeneral descriptions of structures
throughout the $tudy ares are included in Appendix A. Discussions
and descriptions of structures pertinent to beach erosion and pro-
tection problems are included in Part IIT, Plans of Improvement,
Parsgraphg 15-31.



¢, Profiles. Beach profiles were run during 195% and
1955 at selected locations, They are shown on Plates 7, 8 and 9.
Profiles ranged in length from 800 to 2000 feet and extended sea-
ward from the berms of beaches or from the tops of gea wells to
depths of 10 to 48 feet below mean low water. Beach slopes from
the landward to the seaward ends of the profiles are included in
the following tebulation. The slopes are designated as fractions
wuss 1/11 {to be read as 1 verticael to 1l horizontal). Figures
in parentheses following the fractions represent elevations above
or below mean low water depending upon the sign { # above, - below)
and they designete the zone of the beach to which the sicpe. is
appliceble. Slopes of 1/100 or flatter are designated das level.

Silopes of Beach Profiles

Profile No. Slopes
1 1/11 {above 2.0}, 1/35 {{2.0 to ~3.0}, 1/4 {-3.0

to «=10.0), 1/20 {-10.0 to -15.0), then level _

1/10 ﬁahgve 0.0), 1/32 {0.0 to -13.0), 1/70 {-13.0

o -24.0 . .

1/38 {above ;seog, 1/22 (#6.0 to -25,0), then level:

1/57 (above £5.0), 1/33 {#5.C to -29.0, irregular),

then level

1/12 gabove -3003, 1/50 {-3.0 to ~11,0%, then level

1/18 (above #5.0), 1/7 (£5.0 to «2.0}, 1/39 {~2.0

t0 ~9,0), then level

1/14% {above 0.0) 1/3% {0.0 to -17.0 irregular),

then level

1/70 (above %65039 1/14% (6.0 to -k.0, irregular),

1/28 (-4.0 to -14.0), then level '

1/13 (above -9.0, irregular), 1/40 (-9.0 to -14.0),

then level

1/18 (above £6.0), 1/9 (#6.0 to ~4.0), 1/21 {-4.0

to -8,0), 1/80 (.8.0 to ~15.0); then level

1/11 gabcve ma,og, 1/33 E-ego to -8.0), then level

1/10 {above £1.0), 1/40 (£1.0 to -18.0 irregular)

irregular {-18.0 to -3%.0)

1/10 (ebove 0.0), 1/35 {0.0 to -23.0 irregular),

1/12 {-23.0 to ~38.0), then almost vertical to -48.0

1/11 (above ~2.0), 1/27 {-2.0 t¢ ~13.0), then level

and irregular

1/7 (gbove £2.0), level (/2.0 to 0.0}, 1/48 (0.0 to

""109 0

1/7 (above £1.0Y, level (/1.0 to -2.0

1/10 (abgve ;2005, level {#2.0 to C.0}, 1/70 {€.0

to -11.0

1/8 {above 0.0}, level (0.0 to -1.0, irregular),

1/56 {+1.0 to «10.0)

1/9 {aboge 0.0}, 1/21 (0.0 to -10.0}, 1/42 {-10.0

o ~21.0

20 Bedrock shore, irregular, 1/30 {-6.0 to -18.0),
1/23 {~18.0 to=28.0% then level
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12. Analysis of the Problem. - The loss of beach material is
caused by wave action. The general features of the problem are
essentially the same but detailed features vary throughout the
ares. Waves and swells cause littoral drift. Offshore loss of
beach materisl is caused by ordinary short storm waves. Materisl
is probably returned in part to the besches by swells during calwm
periods. The prevailing direction of ordinary onshore winds is
gouthwest. Storm winds blow most frequently from the nerthwest or
offshore. There is only a slight predominance of omnshore storm
winds from the southwest over those from the poutheast gquadrant.
Except for an opening between Fishers Island and Long Island
through which waves and swells approach from scross the Atlantic
Ocean, the greatest fetches exist across Long Island Sound from
westerly directions. The direction of movement of littoral drift
ls governed principally by the configuration of the shore. This
novement is generally north along shores which are oriented in a
north-gouth direction. Elsevhere it is generally away from pro-
jecting points. The natural source of supply of beach building
materials has been largely elimineted by erosion of unconsolidated
material down to the underlying bedrock or 1t has been cut off by
the construction of sea walls, revetuwents and other protective
works. The smount of littoral drift is therefore small. Stresws
do not contribute any aspprecisble amount of material to the beaches.
CA tabulation of the direction and evidence of littoral drift at
various locations is included in Appsndix F.

13. In general, the rate of supply of beach material cannot
be increased except by artificislly placing material directly on
the beach or in stockpiles to be digtributed by wave action.
Groins are useful in reducing losses of existing or artificially
placed beach material, Loss of land has been prevented by armoring
the shore against weve atitack with ses welis and revetmeant in those
areas vhere the supply of waterial bas been inadegquate to meintedin
e protective beach. OCOther wmethods of protection, such as offshore
btrealkwaters are not considered applicable in this area.

ih. Design Criteria. - Proposed protective measures are dew
signed to provide protection against ordinary conditions of com-
paratively frequent occurrence. They are not intended to provide
probection in the event of hurricanes or exceptionsl storms of in~
freguent occurrence although even under these conditions some pro-
tection will be afforded. Specific design criteria used for pro-
posed protective works are deseribed in the following subparagraphs
and debailed design data are included in Appendix XK.

a. Design Tide. The design tide is the meximum elevation
of tides which occcurs at lesst once a year. Tide records at New
London indicate that this elevation is 3 feet sbove the plame of
mean high water.

b Groins. The horigontal shore section shouwld ordinarily
have a btop elsvation not lower than the general hedipght of existing



berms of beaches and & length egual to that of the berm <f the
anticipated beach. In this study area, the top elevation should
be approximately 5 feet sbove the plane of mean high water. Ber-
rier groins which are intended to completely block passage of
littoral drift or to reduce it considerably should be higher than
the anticipated beach berm. The intermediste sloped section should
not be steeper than the slope of the existing bottom. The %top
elevation of the outer section should not be lower than 1 foot
above the plane of mean low water. For riprap construction, the
minimum height of groins should be 3 feet. CGroins should bhe sand
tight and firmly anchored at their shore ends to prevent flanking.
Groin lengths are generally determined by the toe of the antiei-
poted beach or sand fill. Stone slzes and slopes for groins are
computed using the Iribarren method as described in Technical Re-
port No. 4 of the Beach Erosion Board entitled "Shore Protection
Plamming and Degign'. The design wave used is the meximum wave
that cen break in the depth of weter at the groin if the fetch is
not e limlting factor. With the fetches available, such waximum
waves cen generally be generated. Blankets of spells or crushed
stone are used under riprap groins or Jetties to minimize settle-
ment due to scour.

c. Sand Fills. Berm elevations of proposed fills are
based on Thoseé of existing beach berms. The minimum width of
fille 1e based on widths found to afford protection in the area.
Computed volumes of fills are based on slopes simllar to existing
slopes but £ille can be placed initially to a steeper slope and
permitted to take a netural slops under wave action. Based on
these criteria bemm elevations are approximately 5 feet ahove uean
high water snd beach widthe above mean high water are approximstely
125 feet with £ill slopes of 1 on 20 te'l on 30. Suitable sand
for beach £ills would have size and gradetion characterigtics
similar to those of the sand couwponents of the exigting materials
on the beaches. For the purpose of detalled design of beech fills,
the investigetlons of wmaterials on the beaches and in propoged
borrow areas given in this report must be supplemented when plans
and specificetions are heing prepared.

TIT - PLANS OF IMPROVEMENT

15. West Shore of New Lomion Harbor {North End), Plates 8 and
13. ~ The ®BSLErLy portion OF The i1ty Greh 6XLEBAING BLOUL DOU
Teet north and 300 feet south of Profile ) st the weet gide of Wew
London Harbor is s sandy cuspate beach. The ghore is privetely
owned. Davelopisptidt#vohe vieinity is regidentie) with Mitchell
Junlor College loceted on the landward eide of the shore road.
Use of the sghore 1s limited to area residents. The shors ig com-
poeed of medium to fine mend fronting grass covered dunes. There
ig & leyer of houlders at the apex of the beach, probably pleced
ag revetment and 5 series of short boulder grolnsg south of the
apex, Shore line changes north of Profile 1 consipted of landwerd




movement from 1838 to 1846, irregular lendward and seaward movement
from 1846 to 1883; & smwall seaward movement from 1883 to 1913 and _
an sdditionel larger seaward movement up to 1955. South of Pro-

file 1, the shore line moved continuously landward frow 1838 to

1655, the only large wmovement occurring from 1846 to 1883. Due to
lack of developuent close to the shore, there iz no serious erosion
problem in the area. The cuspate bheach has tended to migrate
northward by erosion south and accretion north of the apex. Con-
struction of an impermeable groin at the apex of the beach would
reduce northward drifting and loss of umaterial from the south end

of the beach. A suitable type of groin is shown on Plate 10.

16. West Shore of New London Herbor {South End), Plates 8 and
139 - The shore along the west side oOf New London Harbor from the
sandy cuspate beach at the east limit of the study area to end in-
c¢luding the shore projection at New London Harbor Light is pri-
vately owned. Development on the seaward side of the shore road
consists of a swall group of residences at the north end of the
ares and a few individual residences at projecting rocky areas to
the south. Development landward of the shore is residentisl. Use
~of the shore is limited to residents. The shore line along the
northerly helf of the ares is at or near ses walls and it is largely
composed of coarse wmaterial ranging from gravel to boulders except
at the south side of groins and shore projections which impound
sandy meterial. The south half of the area is characterized by
rock outerops and intervening sandy pockets of fine to medium sand.
Shore structures congisting of stone or concrete walls, riprap re-
vetment and short boulder; riprap or rubble masonry grolns exist
throughout the ares. The only appreciable shore line changes of
record consisted of a landward movement of up to 200 feet from
1846 to 1883 along the northerly 900 feet of shore and a seaward
movement of about the same wagnitude between 1846 and 1955 slong
the shore of the small indentation located immedistely north of .
Wew London Harbor Light. Shore line changes along the remainder
of the area during the period 1838 - 1955 were generally small and
irregular. No problems have been reported. Maintenance of exist-
ing sea walle and riprap revetment and additional construction of
similar works as needed should provide sulteble shore protection.
Groins have not lupounded eny apprecisble amount of beach material.
Their principal value consists of reduction of erosion of shore
areas which are composed of unconsolidated waterial. Development
of a comprehensive plan of protection is not necessary. It is
practicable for property owners to provide necessary shore protec-
tion by armoring segments of the shore with sea walls and revetment
wherever needed.

17. Osprey Beach, Plates 8 and 14. - Osprey Beach is a sandy
pocket between projecting rocky hesdlends. Most of the beach above
high water is composed of fine sand. Iis south end ls covered with
boulders and other coarse stony materials. There are a few oub~
crops of bedrock along the beach, both on and offshore. The shore
is privately owned and it is used as a private bathing beach.
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Facilities consist of a small batbhouse and fireplaces near the
north end and a larger bathhouse near the south end. A shore road
borders the lsndward edge of the beach. The area lendward of the
road is residential in development. There is a rubble masonry
wall behind most of the beach. At its south end; the shore and
the road are protected by various types of wmasonry walls, riprap
revetment and conerete and riprap groins. The only appreclable
shore line changes of record occurred between 1846 and 1883 and
they consisted of seaward movement of up to 125 feet along the
northerly 500 feet of beach and landward movement, generally less
than 100 feet, along the rest of the shore. Between 1883 and 1955
a smaller additional seaward movement of the shore of the north
end of the beach occurred while changes along the south end were
small apd irregular. The south end of the beach which has been
subject to erosion and recegsion is now naturally protected by the
coarse material left as & residue of past erosion. Dameges have
occurred to hathhouses and other structures on the heach from wave
attack during hurricanes and exceptiional storms accompanied by ex-
treme high tides. It is not considered economically feasible to
provide complete prctection against damages of such infrequent oc-
currence. Reduction of damages cen probably be effected most eco-
nomically by providing for the probabllity of occurrence of wave
attack by increasing the structursi-strength of bulldings or by -
constructing them out of reach of waves. Exiasting protective
structures; if mainteined, should provide adequate proteciion
against additional shore recession.

18, Neptune Park, Plates 8 and 15. - The shore of Neptune
Park, & residentlisl development between Osprey and Ocean Beaches
is convex and irregular in ghape. It is couposed of outcrops of
bedrock with fine sandy pocket beaches held between the outerops.
The shores i1s privately owned and its use 1s limited to residents
of the ares. Concrete snd rubble masonry wells protect lawns in
front of the residences. Shore line changes from 1883 to 1955
were generally small and lrregular consisting principally of sea-
ward movement except adjacent to Ocean Beach. In this latter area
the shore line has receded in recent years, reportedly since ebout
1954, The consequent lowering of beach level has nacessltated
construction of toe walls along the base of existing structures to
protect ageinst undermining., If wadintained, existing walls should
provide adequate protection for the residential development bor-
Gering the shore except during hurricanes end exceptional storus
accompanied by extreme high tides. Regldents are concerned over
loss of the fronting sand beach and demeges which occur when water
overtops the walls. Restoration of beach losses and some protec-
tion against overtopping of wells by wave actlion can be provided
by direct placement of sand i1l to form a wilder protectlve beach.
A practiceble plan for this type of protection and restoration has
been developed and it 1s shown on Plate 10,

19, Qcean Beach Park, Plates 8 and 15. - Ocean Beach ls &
wide, conceve gandy beach locsted north of and adjacent to Alewife
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Cove. It is owned by the City of New Lorndon which has developed
it as a2 modern public park and bathing beach. It iz provided with
a bathhouse, parking ares; boardwalk, swimming pool, game sreas,
regtaurant; refreshment stands and verious other facilitles. Fill
for widening and raising the elevation of the beach and reclamation
of warsh for the perking fleld was obtalned by hydraulic dredging
in Alewife Cove during the spring snd summer of 1940. The beach
is composed of fine to medium sand with smell cuterops of rock at
its north end and offshore opposite Alewife Cove. There are no
protective structures along the ghore. A row of stones along the
south side of the Alewylfe Cove inlet probably repregents the re-
wmains of a Jetty. Between 1839 and 1883 the shore line generally
moved seaward 50 to 100 feet with the greater movement along the
north end. From 1883 to 1955 chenges were smeller, the shore line
generally woving lardward about 25 to 50 feet. The bathing beach
has a width varying from about 100 feet at the north end, 200 to
300 feet along most of the shore and 120 feet at the south end.
Due to this width, the development in the basckshore ig ouf of reach
of wave attack and hes not been subject to demsges. It was cb-
gerved during November 1955 that erosior &t the northern boundary
of the park had lowered the beach level several feet at a steel
fence exposing its foundetion, undermining it and causing lte sea-
wvard end to collepse. The erosion erea is continucus with and ad-
Jacent to the erosion area at Neptune Park described in the pre-
ceding paragraph. Over the periocd of record losses of beach mate-
rial have been moderate. It therefore appears that a desirable
and practicable method of wainteining the beach consists of peri-
odic nourishment by direct placement of sand £ill. Probings in
the offshore ares indicate that sand for beach ncurishument exists
within a practicable distance for hydraulic dredging and pumping
to shore. A practicable plan for restoring besch lospes at the
north end of Qcean Beach and the adJjecent Neptune Park shore iz
shown on Plate 10.

20. Between Oceen Beach and Harknegs Memorial State Park,
Plates 8 and 16. - Theé shore bounded by Alewife Cove &t Ocean Beach
and Harkness Memorial State Park at Goshen Point ig a sandy tombolo
froobing marsh, It is tied to a bhedrock ghore ai Goshen Point and
a swall rocky island st its east end. The shore is privaetely
owned and used tc & limited extent for bathing. The cnly struchura
in the area consists of a small private bathhouse near Goshen
Point. The ghore line has been subject to landward wmovement sipce
1883 averaging about one fcot per year. Due to lack of develop-
wenh, this recession heg not created sny problem. The shore i
suitable in its present state for recremtional use. Due to its
low elevation and its history of recession, it is not advigadble to
devalop the towbolo by construction of permanent buildings thereon,
No protectlive works are needed and noune have been comnsidered.

21l. Harkness Memorial State Park, Plates 8 and 16. - Harkness
Memorial State Park, located at the tip of Goshen Point, was for-
merly a large private estate. It was left to the State of
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Connecticut which now uses it as a public park. Public facilities
consist of a museum; picnic area; bathhouse and bathing beach, the
latter for the physically handieapped. The shore composition
varies from expoged bedrock at the east end of the park, a fine to
medium sand pocket beach west of and adjacent to the rock and &
shore which becomes progressively coarser to the tip of Goshen
Point which is boulder strewn both on and offshore. West of the
tip of the point the shore hecomes progressively finer. At the
west limit of the park near the wmouth of Goshen Cove, it consists
of medium sand. There is riprap revetment protecting the tip of
Goshen Point, the adjacent backshore to the east and the sand
dunes at the sandy pocket beach near the east limit. There is rip-
rap, the remains of a jetty, near the west limit at the Goshen
Cove entrance. The only bulldings near the shore . are small wooden
bathhouses at the bathing beach in the sandy pocket near the east
liwmit of the park. Couparative waps indicate that the shore has
been subject to accretion frowm 1838 to 1883. Between 1883 and
1955 the accretion continued west of the tip of Goshen Point but a
swall amount of erocsion and shore recession appears to have oc-
curred east of the point. There iz no known beach erosion problem
in the area. Closure of the Goshen Cove inlet by drifting sand
creates a drainsge problem in Goshen Cove reportedly resulting in
flooding due.to lack of drainasge or drying out with a resultant
offengive condition due to lack of tidal.flushing. Drifting of
sand results In minor migration of the Inlet. Due to lack of de-
velopment and limited use of the beach, this wigration has not :
created any problem. The inlet can be kept open by (1) excavation,
(2) inclosing it in & culvert with its outfall located offshore or
(3) construction of Jetties of sufficient height to prevent over-
topping by drifting sand. The first method, excavation, has heen
used by the former private owner and more recently -by:the State of
Connecticut. Due to the rapid formation of a sand bar across the
inlet and the shoaling of the inlet channel by erosion of the
loose sand forming its banks, excavation has heen required at fre-
quent Intervals. This method has therefore not been comnsidered to
be entlirely satisfactory and the State of Connecticut has regquested
advice concerning the problem. In view of this interest, even
though the problem is not strictly one of beach erosion control,
plans have been considered for inclosure of the inlet in a culvert
or construction of jetties in order to prevent formation of a bar
at the entrance and construction of revetment to stabilize the
tanks of the channel. These plans are shown on Plate 10.

22. Between Harkness Memorisl State Park and Seasgide Sanato-
rium, Plates 8, O and 17. ~ The shore extending westward from the
Goshen Cove inlet to Seaside Sanatorium is privately owned with
development limited to a small concentratlon of cottages and resi-
dences at the west end of the area. The shore consists of a fine
to medium sandy barrler bar largely covered with sand dunes. The
beach 1g uged to a limited extent for bathing by residents. Most
of the shore Is unprotected. Protection ias afforded to short ex-
tents of the low sandy bqug_fronﬁing residences by a stone wall
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and riprap revetment. Comparative maps indicate that between 1846
and 1955, there was acecretion and seaward movement of up to one ) -t
foot a year along the easterly one-fourth of the shore and erosion
and landward movement of up to one and one-half feet per year
along the rest of the shore. The erosion has moved the shore line
at its west end Iandward of the adjacent Seaside Sanatorium prop-
erty which is protected by a seawall. Due to the limited develop-
ment of the ares, past erogsion has not created asny sericus problem.
A practicable method of providing protection for existing and fu--
ture development, if needed; consists of armoring the bluff behind
the sand beach with a sea wall or riprap revetment or both, gener-
ally as has been dope st the adjoining Seaside Sanatorium shore.
Construction of groins perpendicular to the shore might be helpful
in reducing losses of the sand beach bubt waintenance by direct
placement of sand £ill would probably still be required.

23. Seaside Sanatorium, Plates O and 17. - Seaside Sanmatorium,
a children‘s tuberculosis hospital owned by the State of Connecti-
cut; is located east of and adjacent to Seaside Point. Hospital
buildings are set more tham 100 feet behind a gtone masonry sea
wall which protects a wide lawn bordering the shore. The shore
consists of five pockets formed by six riprep groins which project
gseaward from the sea wall at varying angles. The beach material
is sandy with the materisl finer in the easterly pockets. The
pocket beaches are Tiner and wider at thelr east ends at the west
side of the groins. Changes in the position of the shore line in-
dicated by comparative shore line waps consisted of seaward wmove- -
ment between 1838 and 1883 and a small irregular landward movement
from 1883 to 1955. The gea wall and groins which were constructed
around 1932 and 1938 have provided adeguate protection for the .
hospltal grounds. The existing swall sandy pockets have sufficient
area to provide for the present and foreseeable future recreational
use of the shore. Erosion has necessitated the placewent of rip-
rap revetment along the toe of portions of the wall to protect it
against undermining. The groins have not been maintained and they
chave deteriorated but they are still effectlive In retalning the
sandy pocket beaches. For continued protection of the asrea, the
gea wall should be maintained by periodic repairs and by placement
of additional riprap revetment along its toe as needed to prevent
undermining. The groins should also be waintained sufficiently to
prevent loss of the existing beach. No detailed plan of protection
is necessary and none has been developed.

2, Seaside Point to Magonk Point, Plates 9 and 18. - The
shore west of Seaside Sanstorium Lo the tip of Seaside Point and
thence to Magonk Point iz privately owned with a few residences
well behind the shore line at both ends. Bedrock is exposed at
both points. The rest of the shore is gravelly and bouldery ex-
cept for small sandy pockets. Dry stone and rubble masonry wells
protect the shore in the viecinity of residences. There are two
riprap groins at and east of the tip of Seaside Point and ancther
between the two points. The uge of the shore for recreationsl use
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is limited to residents. Shere line changes have been irregular
over the period of record consisting of aceretion between 1846
and 1883 and recession fram 1883 to 1955,- the shore line movemente
varying between 50 and 100 feet. Due to the lack of development

- near the shore, erosion has not created any serious prcoblem. Bx-

isting structures and the coarse mature of the shore provide ade-
quate protection for the area.

25. Magonk Point to White Point, Plates ¢ and 18. - This pri-
vately owned shore ares consists of two bedrock points and an ine-
tervening pocket. The bedrock shore extends several bhundred feet
westward from Magonk Point, merges into & gravel, cobble and boul-
der shore and thence & sanﬁy dune covered beach, the latter adja-
cent to White Point. There are no buildings near the shere. The
developwent in the inland area is residential. Use of the shore
is probably limited to residents. The only protective structure
is a dry stone wall fronting the bluff behind the bedrock shore
along the west side of Magonk Point. Comparstive shore line maps
indicate thet the only change from 1883 4o 1955 was a landward
morement of 50 to 75 feet along the central and western portion of
the area. Due to lack of development, thils shore recession has
not cregted any serious problem. There is no known need or desire
for protection of the area.

26, White Point to Pleasure Beach, Plates 9 and 18. - The
ghore from White Point northward Lo Fleasure Beach is privately
ovned and partielly developed for residential use, There is one
residence at White Point and a few others along the north end of
the area, Recreational use of the shore is limited to residents.
There. is bedrock at the tip of White Point, a coarse bouldery
shore adjacent to and north of White Point and s sandy dune covered
beach te the north. The sandy beach narrows at its north emd in
front of rubble masonry and concrete walls and a steel sheet pile
bulkhead which protect the residentlsl developmwent located near
the shore. There are three riprap breakwaters offshore opposite
White Point. Cowparative maps Indicate that accreticn moved the
shore line seaward between 1846 and 1883 and that between 1883 and
1955 an additional seawsrd movement of up to about 150 feet oc~
curred along the goutherly two-thirds of the area while the north-
erly one~third moved irregularly landward for a dlstance not ex-
ceeding about 50 feet. No erosion problem has been reported. The
north end of the areas which has been subject to shore recession
appears to be adequately protected by existing structures. In the
event that erosion in this area lowers the beach level or exposes
the structures, necessary protection can be provided by placement
of riprap revetment along the toe of the structures to prevent um.
dermining and to dissipate the energy of wave atteck.

27. Pleasure Beach, Plates 9 and 19. - Pleasure Beach, & ssnd
bar topped by & low grass covered dune fronts marsh apd a pond.
The bar extends southwerd from a bedrock lsland which ls connected
to the melnland by a causeway. There are no bulldings on the har
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or isjand. Heavy stone blocks and riprap, apparently the remains
- of a wharf protect the northwest corner of the island. The cause-
way is protected by low stone walls amd it in turn, with a north-
- ward projecting wall or breakwater, provided shelter for small
btoats. Comparative shore line masps indicate that between 1846 and
1883 there was accretion and & seaward movement of about 150 feet
along the shore of the sand bar while from 1883 to 1955, the sand
bar retreated about 50 to 75 feet. Shore line changes along the
island and causewsy have been irregular during the above periods,
consisting principally of seaward uovement, probably the result of
construction of walls and filling. There is no known erosion
problem of concern. The sandy beach is of satisfactory composi-
tion and it is used for bathing by ares residents and by towmspeo-
ple. There has been some interest in scquiring the ares for use
as a town bathing beach. The beach is satisfactory for this pur-
pose without any iwprovement. The beach can be maintaiped in its
praesent position if desired by periodic placement of small guan-
tities of sand. No plan of protection is needed and none has been
developed. '
28, ghove East of Jordan Cove Entrance, Plates 9 and 19, -
The shore of the mainliand norbth Of the causeway leading 1o Pleasure
Beach consists of riprap revetwent and walls of rubble masonry,
brick and cut stone, all &% or close to the waters edge in front
of a residentisl development. At its north end the shore is nar-
row and sandy along a triangular partly-filled undeveloped land
area which projects westward across Jordan Cove. This filled area
was apparently once a westward trailing samdspit. It was arti-
ficially built up and inclosed within a wooden bulkhead with a few
short timber grolns along its seaward face. The bulkhead along
the landward sides is still intact but along the seaward face 1it-
tle rewmains of the originel structures. Comparative shore line
mps indicate that between 1846 and 1883 there was little change
in the position of the southerly 300 feet of shore while the re-
mainder of the shore moved seaward. The principal shore line
change from 1883 to 1955 consisted of a seaward movement along the
triangulsr land area resulting from artificial £i1ling around 1931.
Meintenance of the existing protective structures fronting the
residential development ghould gererally provide adequate protecs
tion against erosion. Due to lack of development and use, con-
struction of additional protective works along the triangular land
area in Jordan Cove is not warranted at this time. This land dis
iow in elevabion and in its present condition is considered to be
wasuitable for development.

29, Shore West of Jordan Cove Enirance, Plates 9 and 20, - The
shore extending westward from the Jorden Cove entrance to the first
prominent shore proJjection at the east side of Millstone Point is
privately owned. Except for the shore of the above projection
which is coarse in composition, boudder strewn and protecied by
heavy riprap, the shore is sandy in composition. The sand beach
varies in width from 30 to 50 feet in front of a stone masonry ses
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wall along the emsterly portion which has been recently developed
for residential use. Along the rest of the sandy shore tc the

west which is undeveloped the beach has a width of 75 tc 120 feef.
Riprap groins have been built, one at each end of the wall and
riprap revetment has been placed along a short length of shore

east of and adjacent to the easterly groin. Another short riprap
groin exists west of the development. Use of the shore is limited
to residents. Conparative meps indieate that the shore line of

the easterly half of this aréa moved secaward between 1838 and 1883
and movements along the rest of the shore during this period were
irregularly landward and segward. Between 1883 and 1955, the shore
line receded generally throughout for distances of about 50 to 150
feet, the small recession occurring in the vieinity of the shore
projection at the west limit of the area, There is no known seri-
ous erosion problem in the srea. The existing structures, if mein-
tained; should provide adequaste protection.

30, Millstone Point, Plates 9 and 20. - Millstone Pcint i1s
the site of a gtone quarry. Most of its shore is composed of stone
quarry waste. There are a number of cuterops of bedrock at both
sides of the point and small extents of sandy beach in pockets
along the east side. There are no bulldings or structures near the
shore. Cowperative maps indicate that the east shore was eroded
and moved landward about 50 to 200 feet between 1838 and 1955, that
the south shore moved up to 200 feet seaward from 1838 to 1883 and
generally lese then 100 feet seaward from 1883 to 1955. The west
shore line moved predominantly seaward from 1838 to 1955 with the
largest movement about %00 feet. The seaward shore line movements
degeribed are belleved to have been effected artificially by the
the disposal of stone quarry waste. There is no known erosion
problem within the area eand no plan of protection has been consid-
ered,

31. Millstone Point to Bay Polrt, Plates 9 and 20. -~ The shore
extending between bedrock outerops at the northwest limit of Mill-
stone Point and at Bay Point is a sandy pocket beach. The area is
privately owned and undeveloped. The only known use of the shore
is for Red Cross swimming classes conducted with the owners® per-
mission. -Comparative wmaps indicate that between 1838 and 1883
there was erosion and lamdward shore line movement along the east
half of the beach and accretion and seaward shore line movement
along the west half, the waximum movement being about 200 feet.
Between 1883 and 1955 the movements appear to have been reversed
with the east bhalf moving up to 25 feet seaward and the west half
about 50 feet landward. Due to lack of development, changes which
have occurred have not caused any problem. The sand beach in its
pregsent natural state ie in good condition for recreationsl use
and should continue to be satisfactory unless something is done to
upset its natural balance. Material for nourishment of the beach
is apparently derived from erosicn of the land behind it. This
erosion is moderate. In order to provide for the continued exig-
tence of the matural source of supply of beach waterial, if the
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area behind the beach is developed, congslderation should be given

to locsting buildings far enough landwerd so that comstruction of 7 .,
sea walls or other structures which might eut off the supply of

peach material will not be necessary.

IV ~ ECONOMIC AﬁﬁLYSIS

32. Qenersl. - Detailed estimates of costs are included in
Appendix T and detailed estimates of berefits are included in Ap-
pendix I. Firet costs have been estimated for all projects cone
.gidered. Benefits were computed only for the project involving
Neptune Park and Ocean Beach. Benefits could not be evaluasted for
the projects considered at the west shore of New London Harbor and
at Goshen Cove Inlet. Projects have been considered as follows:

. Paragraph
Area Ownership Reference  Plate No.
West Shore of New London Harbor,
Wew London Privete 15 10
Neptune Park and Ocean Beach, Private
New Lordon - & Public 18 and 19 10
Goshen Cove Inlet; Waterford Private _
& Public 21 10

33, First Costs. - The first costs of projects computed in de~
tail in Appendix H, are ag follows:

Project Work Items Bstimated Cost

West Shore of New London Harbor 1 groinm $11.,700
Neptune Park and Ocean Beach Beach 111 -6l ,000
Goshen Cove Inlet :
Alterpate Plans {a) 2 jetties and
channel revetment 80,000
(v} Culvert, channel
revetment and
beach £ill 39,000

3%, BRepefits. - The estimated benefits are based on direct
damages prevented, increased earning power or value of shore lend
and the recreational value of increased public beach space. Bene-
fits from increased walue of areas behind and adjacent to improved
shore property, increased business returns and recreational value
from improvement of private beaches have not been estimated. Di-
rect damages prevented have been evalusted as & saving in the main-
tenance cost of existing protective structures snd on the reduction
of storm damsges to the existing shore development. Benefits from
increased esrning power or value of shore lands have been evaluzted
on the basis of incressed returns to owners resulting from Increased
ares of shore front property and also on the resulting broadening
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of the tax base. The recreational henefit has. been evaluated for.
increased public beach srea on probable beach use by assigning a
per capita velue for beach use estimated as the minimm fee which
patrons weuld be required to pay if the beach was a private enter-
prise, BEstimated annual benefits are as follows:

Direct ‘Increaged
Damages Earning
Project Prevented Power Bec?eational Total
West Shore of New London
Harbor B Not evaluated
Neptune Park and Ocean
Reach o $500 $1,800 $700 $3,000
Goshen Cove Inlet Not evaluated

35. Interesteg. - There is no Federal interest in any of the
projects considered since none of the shore involved is owned by
the United States. Non-Federal public interest is defined as, (a)
the benefits aceruing to a State or political subdivision thereof
as & land owner and, (b) the benefits aceruing to the general pub-
lic. Private interest is defined as the benefits derived by indi-
viduals or non-public groups of individuale on account of owner-
ship of landes and business enterprises affected. The classifica-
tion of estimated benefits in accordence with the interest involved
is as follows:

Project Federal Non-Federal Public Private Total

Neptune Park and
Ocean Beach 0 $1,500 $1,500  $3,000

36. Apportiomment of Costs. - Public Law 826, 8kth Congress
established a policy of Federal aild for restoration and protection
against erosion of the shores of the Unlted States, 1ts Territories
and possessions. In accordence with this policy the Federal share
of the cost can equal but not exceed one-third of the flrst ceet
of construetion, but not the malntenance, of the projeet. Private
shores are ¢ligible for Federal asslstance 1f there iz benefit
such as that arising from public use or from the protection of
nearby public property or 1f the benefits te those shores are in-
cldentel to the projeet. Factore governing the PFederal and non-
Federal apportliomment of costs of contemplated projects are dig-
cugsed in Bection V of thile report entitled "Conclusionw and Recom-
mendstions. ALl estimated cogtis of projects have been determined
to be non-Federal costs.

37 Apnvel Coste. - Inheraest has been computed at & rate of
2.5 percent. A usefu. life of 50 yesars has been assumed in deter
mining amortization charges. Melnbenance estimates of sand £111
are based on maximum rates of lose determined from past shore re«
cegslon with an agsumed minimun rate of one foot per year, Esti-
mated annuel costs are summarlized bhelow:
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Project | Tnterest Amortization . Maintenance Total

West Shore of New London

Harbor - $ 290 $120 $ 90 $ 500
Neptune Park and QOecean : ‘
Beach 1,600 700 3,000 5,300
Goshen Cove Inlet
AlfernatesPlans -
{a)~Jetty Constrvetieon 2,000 800 800 3,600
{b) Culvert Construction 970 Loo 350 1,760

38, Justification. - The estimated aanual benefits and costs
and the resulting ratics of benefits to costs are summarized below:

EBehimsted Egtimated Ratio of Benefite
Project Annual Benefits Annusl Costs to Cosis
Weat Shore of New
fondon Harbor  Not evaluated $ 500 ——
Neptune Park and . '
Ocean Beach $3,000 . 5,300 0.6
.ﬁﬁoghen Covelnlet
. Adbervate. Plans
(a) Jetty Cone. . T . e
strhction Not evaluated 39600 .
(b) Culvert Con- ey
struction Net evaluated 1,760 S

39. Coordinetion with Other Agencieg. - Close coordination has
been watmtmined with the Conmecticut State Flood Control and Water
Policy Commission, the official agency representing the State of
Connecticut in this cooperative study. Officials of the towns con-
cerned have been contacted and their views sought. The Connecticut
Development Commission, State Park Department, State Highway Depart-
ment and State Board of Fisheries apd Game hmve-been contected cone
cerning asspects of the gtudy pertaining to their interests. In
addition, personal contact has been made with shore regidents to
cbtain information concerning their problems. _

40. Comments of Local Interests. ~ The cooperating agency,
the Connecticut State Flood Control and Water Policy Commission,
has heen informed of the findings and recomendetions contained in
this report. The commission hag epproved the report. It is of the
opinion that the findings and recommendations are sound end in the
best interests of the State of Connecticut and local communities.

V. CONCLUSIONS AND RECOMMENDATIONS

41. Conclusions. - The Division Engineer concludes that the
following are practicable plans for restoration, protection end, or
improvement of shore areas which wmerit consideration, all as shown
on Plate 10. ‘
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{a) west Shore of New London Harbor, New London. - Con-
struction of an impermesble groin near the apex of the cuspate sandy
beach opposite Mitchell Junior College in the vieinity of Profile 1.

{b) Neptune Park and Ocean Beach, New London. - Widening
approximately 800 feet of bheach by direct placement of sand £ill to
a width of 125 feet in front of exlsting sea walls at Neptune Park,
the width diminishing southwsrd along the north end of Ocean Beach.

{c)} Goshen Cove Inlet, Waterford. - Maintenance of flow
into Goshen Cove by (1) inclosure of the inlet in a culvert and
revetment of the banks of the inlet channel or (2) construction of
two riprap Jettles at its inlet and revetument of the banks of the
inlet chennel.

L2, Complete protection ageinst flooding of shore arees and
damages to bulldinge at and in the vieinlty of Ogprey Beach which
result from hurricanes end exceptlonel etorme of infreguent occur-~
rence mccompanied by extreme high tides 1s not considered econom-
ically feasible. Reducticon of damegee can probably be effected
mopt economically by increasing the etructural strength of struetures
located in wvulnersble areas or by congtructing them out of reach of
wave actlon.

43, Protection of the sandy shore between the Goshen Cove
inlet and Seaside Sanetorium against continued retreat and loss of
land can be effected 1f needed for exleting or future development
by construction of e sea wall or revetuwent with riprap or both
generally as hap been done at Seeslide Sanatorium. Groine might be
helpful in reduring beach losses but beach maintenance by periodic
placewant of £1i1l would still be reguired.

bh, At Besside Senatorium, in order to insure continued shore
yrotection, the exilsting sea wall should be meintained by periodie
repairs and by vlecement of riprap slong ite toe as needed to pre-
vent undermining and the existing groins should be mainteined suf-
ficlently to prevent loes of the existing beach.

45, The prejset considered for Neptune Park and Ocesn Beach
is not Justified by svalusted benefits. Bensefits which have not
besn evelusted or cannot be evaluated in monetary terms moy make
1t sdvigable for local interests to adept the project considered.

46, Benefits to be derived from the projects considered for
the weet shors of New London Herbor and for the Goshen Cove inlet
could not be eveluated Aus to lack of information and the intengie
ble neture of the henefits. The projeet for the west shore of New
London Herbor 1s for a privetely-owned besch which is not considered
to ba eligible for Federal assistance in the cost of comstruetion
according to the requivements of Public Taw B26, Bth Congress. :
The projeet for the (Goshen Cove inlet is prineipally for the solu-
tion of a dralnege problem caused by shore processes rather than
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for beach ercsion control. Therefore, even though the cove inlet
is located adjacent to state owned Harkness Memorial State Park
and its improvement would benefit the public park, the project is
not considered to be eligible for Pederal assistance under Public
Iaw 826, 8ith Congress.

L7, Recommerdstions. - It is recommended that no project be
adopted by the United States for protection of any of the shores
in this study area located between New ILondon Harbor and Niantic

Bay. It ig further recommended that protective meagureg which

mey be undertaken by local interests, based upon their determina-
tion of economic jJustificetion, be accomplished in accordance with
plans and methods proposed in this report.

ROBERT J. FLEMING, JR.
Brigadier QGeperal, U. S. Arumy
Division Engineer
Inclosures:
11 Appendices
18 Plates
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APPENDIX A
DESCRIPTION AND COMPOSITION OF BEACHES

%+ General. -~ Deteiled descriptive date concerning the entire

‘sho're line of Area 10 was obtéined by field inspections. Descrip-

tions of the shore, divided generally into areas in accordance with
the physicel character of shore features are glven below in geo-
graphic segquence from New London Harbor to Nlantic Bay. In addi-
tion; samples of surface beach material were obtained at selected
locations and a mechanical analysis of the seamples was made to de-~
termine median dismeter and classification. Beach sample analysis
results and locations are shown on Plates 8 and 9. A complete
photographic record wes made of the shore. Selected photographs
are shown on Plates 13-20.

Rew London 2 ' -
A. Vesgt Shore New London Harbor §North End!
locations 8 cuspate beach at the esst limit
. of the study area north of the residences on the
shore side of the road.

2) ghore Leﬁg%h" 1200 feet;. ‘

3 ach Width Abave High Water: 75 to 100 feet.

i) Ownership: Privete.

i 2 Peach Use, Limited emount of bathing by residente.
7

Public Feeilities: None
F%osition of ohore: A mediud to fine sand beach
“Tropting gréss covered dunes. There ie a layer of
houlders along the apex of the beach, probably
placed as revetment.
(8) Protective Structures: Boulder revetmsnt at the apex

of The DesoR 8nd B series of short boulder groins
to the south.

(9) Chavacter of Dwelo&;m;z Residential. Mitehell Jua.
or College residences on the landwerd side of
the shore rosd,

B,

Wegt Shore of yew Lonﬂ.on Ha:r.*bor (Bouth Epd)
;- Frow the uspate bemch abt the north
southmm to. and :Lmluding the point at the

N@w London Farbor Tight.
(2 Shoxre Length: 5;000 feet,
(3) Beac Widih Abeve B j, Water: Vavies irregulerly.
and g8, only in poekets. Width 50
o 75 feat fmm;ing. res:td,encas aleng north end,
decressing southward, Pocket beaches to and around

the rocky point at Glenwood Avenue ere wp to 60

feet wide, A gandy pocket beach 50 to 60 feet

wide just nerth of .Quinnipeag Rocks end anofher

Just north of New London Harbor Light decrseses in

vidth southwerd from ebout 200 1o 30 feet.,
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(4) Ownership: Private. :
(5) Beach Use: Probably limited uge for bathing by reei
ents.
(6; Public Facilities: Nome
' COm;msition of Shore: ‘Sendy shores are composed of
fire to medimm sand wi’ch gravel, cobbles and boul-
ders in the foreshore mzth of Glenwood Avenue.

Bedrock 1is exposed at Glenwood Avenue and at &

mumber of plaées aleng the shore to the south in-

cluding the point opposite Quinnipeag Rocks and
gseveral hundred feet of shore at and south of New

London Harbor Light.

(8) Protective Structures: Frem north to south struc-

' tures include short boulder groins and rubble ma-
sonry walls fronting ‘residences, a nev rubble ma-
sonry wall fronted by & short groins of similar
construction along. an open grassy backshore area ’
riprap groins ; 8 considerable’ length of ri:prap ré-
vetment and more qu‘bhle pesonry walls to the point
at Glenwood Avenue. " THeye-are.pubble masonry or
concrete walls to the south either fronting homes
or behind sandy peckef heaches and a cut stone ma-
sonry wall south of New London Harbor Light.

(9) Gharacter of Bevelgguentz Residentia.lo

Cs Osprey Beach
!1? Meatiom Between the rocky point at New London BHar-
“hor L:lght and the walled residential aree on the
" shore side of the road at the rocky point to the
southe
52; . Shore Lengths - 2200 feet.
~ Beach Width Above | Water: Sand beach decreases’
T X ' north end o about 60
Peet at the timber bathhouse near the south end,
thence varies with the sand beach in pockets at
the south side of groins up to 80 feet in width.
Fo sand beach at exireme asouth enl.

y ﬂmrg%iy;?rivate.
tsg W» Private bathing beach.
‘ ¢ Facilities: None. Small private comcrete.
- batbhouse and & fev fireplaces slong the north
e A hrger pr:l.vaté timber bathhouse at the
' gouth
(7) Couposition of Sharé: Most of beach composed of fine
i sand above high water. Scattered bedrock outerops
both on and offshore. Medium and coarse sand he- .
low high water along south end. The extreme south
- end 1s stony (covered with bowlders, riprep, etc.)
and 1t merges into e bedrock point.
(8) Protective Structures: There is a rubble magonry
: Vall behind most of the beach. Along the south
end there are rubble mesonry, cut stone, Portland
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E.

cement block and concrete walls, concrete and rip-
~ rap groins and riprap benk revetment. ‘
(9) Character of Development: A private bathing beach.
' Residences on the landward side of the shore road.’

Neptune Park -

(1) Location: .The shore fronting residences on the sea-
ward side of the shore road between Osprey
Ocean beaches. -

523 Shore Length: 1500 feet.

3) Beach width Above High Water: Sand beaches in pock-
ets of varying width. No sand beach along rocky
north end of areas. Width in three pocket beaches
from north to gouth are about 50 to 60 feet, 30
feet and 50 to 60 feet. Adjacent to Ocean beach
a% the south end, the beach width fronting wells
is about 30 to 40 feet.

hg Ownership: Private.

5) Beach Use: Bathing limited to residents.
6) Public Facilities: None.

7) Composition of Bhore: An irregulsr shore with sand
pocket beaches between rock cutcrops. Composition
in the three pockets from north to south is (a)
Tfine sand sbove and medium sand below high water,
(b) coarse sand apd gravel and (¢) fine to medium
sand above and coarse send and some gravel below
high water. The southerly portion of the shore
ad jacent to Ocean Beach (about 300 feet long) is
compoged of fine sand.

(8) Protective Structures: Conerete and rubble masonry

protect lawns in front of residences.
(9) Character of Development: Residential.

Ocean Beach Park ,
Iocation: North of and adjacent o Alewife Cove in-
to

Ea; . ghore Le?thz 2000 feet.

3) Reag th Above H_% Water: Incresses from sbout
100 feet at the extreme north end to 300 feet a
ghort distance o the south and thence decreases
to about 200 feet at the south end of the bodrd-

—W&Ek:and 120 feet at the extreme south end of the
beach in front of a ball field.

%) Owmerships Public. City of New London.

5) Teach Use: A public bathing beach and amusement park.

6) TPublic Facilities: Bathhouse, parking erea, swimuing
Pool, game areas, boardwnlk, resteurant, refresh-
wment stends, roller skeating, arcede, etc.

(7) cga;oaition of Shores A fine to medium sand beach.
3 rock outerops near the north end and also
offshora opposite Alewife Cove. Low grass covered
sand dunes in front of the ball fleld at the south
end.
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(8} “Protective Structures: A row of riprap offshore

(9)

long the south side of Alewife Cove entrance; prob-
ably the remains of a jJetty.

Character of Development: A public bathing beach and
park adjoining a residentisl area.

Waterford

F.

Go

Between Ocean Beach and Harkness Memorisl State Park

(1)

(8)
(9)

Location: Alewife Cove entrance westward to Goshen
Point.

Shore Iength: 2300 feet.

Beach Width Above High Water: The entire width of

the bar or tombolo fronting marsh and Alewife Cmreﬁ
is about 150 to 200 feet.

Ownership: Private.

Beach Use: Limited private use for bathing.

 Public Facilities: None. A small priva.te batbhouge

at the west end of the beach.

Composition of Shore: A medium to fine sand tombolo
tied to a bedrock island at its east end and to a
bedrock shore at its west end.

Protective Structures: None.

Character of Dewvelopment: None.

Harkness Memorial State Park (East Balf)

(1)

&

o~
-3 O\
Nmrc?? Sl S S

(8)

(9)

Location: From the tip of Goshen Point eastward to
and Including the projecting bedrock shore at the
egst limit of the park.

Shore Length: 1900 feet.

Beach Width Above High Water: No sand, beach at the
bYedrock point at the east end. A sand beach imme~
diately west of this point decreases in width west-
ward from about 140 feet to 100 feet at the bath-
house and to no send beach along the outer end of
Goshen Point.

Ownerghip: Public. Stete of Connmecticuts

‘Beach Use: A public bathing beach.

Pnblic Facilities: Bathhouses and picnic tables.
osition of Shore: Bedrock st the easterly Pro-
Jecting point. A fine to madium sand pocket beach
west of this rocky point. ‘No send beach along the
outer end 'of Goshen Point which 1s revetted with
riprap. There are boulders and bedrock about T5
faet offshore from the tip of Goshen Polnt.

Protective Structures: Some riprap along the edge of
g dune at the east end. Riprap revetment along a
‘considerable length of the west shore adjacent to
the tip of Goshen Point.

Character of Develepment° A gtate park with a public
bathing besach.
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‘Har}mess Memorisl State Park (West _Half)

(1) Location: Between the tip of Goshen Point and the

entrance to Goshen Cove.

(2) shore Length: 1500 feet.

(3) Beach Width Above High Water: None at the east end.
A sand beach gradually widens to the west to about
100 feet in front of a sand dune.

(4) Ownership: Public. State of Connecticut.

§g§ Beach Use: Rite.

7

Public Facilitles: None,

Counpoa;ttion of Shore: Riprap revetment and boulders
along the tip of Goshen Polnt and vegetation
covered sand dunes immediately to the west fronted
by a gravelly to bouldery shore. This shore be-
comes graduelly finer to the west changing to a
medium sand beach trailling westward scross the
Goshen Cove entrance. Immediately west of the
bouldery shore for about 200 feet, warsh deposits
are exposed in front 8f the grass covered sand
dunes.

(8) - Protective Structures: Remains of a riprap Jetty at
_ The Goshen GCove entrance.
{(9) Character of Development: A large estate which hag
been converted into a state park.

Between Herkness bhmoria.l S’be.ta Park and Beaside Sang-

torium

l 7 Location: West of end adjacent to the entrance of
“Goshen Cove.

ia; Shore Iengths 3200 feet,
3) Beach “ﬁigth Above High Water: A sand bar about 150
ta 200 feet Wide.

%) Ownership: Private. .
5) Taeach Esez Timited was for bathing by resldents.
6) Fiblic Facilitiess Nome. Bwall private bathhouses

on the bar.

(7) Composition of Shore: A fins to medium eend bar with
grags covered dumes. There is considerable gravel
on the sand beach fronting the dunes.

(8) Proteetive Structurss: No structures along most of
the eshare. & Ary atone wall fronts one cottege

and riprep reveitment protecte the low sandy bluff
along one large regidence.

chamm of neve:bomss A small group of cothages

] ances along the west end of the ares.

(9)

T)  Iocaticn: Eest of snd adjecent to Beaside Point,

2) Bhore Mﬁha 1500 feet.
3 ea.c Widt. Abova High Weter: Varies irregularly
' th widti & t the west side of groins. The
ayproximte v:i.d.’bhs wvithin eech of the five pockets
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(8)

(9)

Pormed by groins vary from east to west as followss
g 90 feet to 50 feet; (b) 120 te 03 (c) 50 to 20;
(d) 60 to 0; (e) 4O throughout.

0wnership° Public. State of Connecticut.

Beach Use; Bathing by patients at Sanatoriws.

Public Ii\'zc.{‘s:I.l:l‘l:.:le:s° None.

Compogition of f shore: In the five pockets from east
to west the composition 1s as follows: {(a) first
.pocket ~ fine to medivm pand with exposed bedrock
at the west end; {b) second pocket - fine to mediwm
sand with considerable gravel along the high water
line and in patches on the berm; (c¢) thikd pocket -
fine to medium sand with considerable gravel in
the -foreshore and ¥obbles and boulders near the
wall; {e) Pifth pocket - fine to coarse sand and
gravel.

Protective Structures: A stone masonry Bee.wall pro-
tects the lawm along the entire shore. A system
of riprap groins extend seaward from the wall at
different angles.

Character of Development: A tuberculosis sanatorium
“for chiidren with bui‘ld.ings get well behind the
shore.

K. BSeagide Point and the Shore to the West Ec Magonk Point

(1)

&)

(8)

Toecation: From the west boundary of Seaside Sanator-
~ium to the 'bip of Magonk Polnt.

Shore wh, ) feet.

Beach Width Above Hi High Water: Generally little or no
sand beach. A sandy pocket about 80 feet wide in
the first indentation west of Seaside Point and &
smaller sendy pocket in the indentation east of
Magonk Point. The coarse shore east of Seaside
Point is ebout 4O feet wid.ee

Ownershig Private.
Beach Use: Probably 1imiteLme for batking by resi-

dents.
Public Facilities: Hcmec

Composition of Shore: Bedyock shore at +ip of Sea~
side Point and for about 200 feet to the west and
at Magonk Point. Bedrock exposed gt a2 number of
locations between the two points. Coarse sand,
gravely cobble and boulder shore east of Seaside
Point. Medium sand in pockets west of Seaside
Point. Considersble coarse material (rock frag-
ments, riprap or quarry waste, cobbles and boul-

“ders) within the area.

Protective Structures: Rubble masonry and dry stone
wall and riprap groins at and east of tip of Sea.-
gide Point. Quarry waste or riprap along the
shore and wide riprap groin west of the swall pond
west of Seaside Point. Rubble masonry waell fronts
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lavn at house at Magonk Point.~ Dry stone wall
fronts part of low bluff behind Magonk Point. .

(9) Character of Development: Residences well behind the
shore at both ends. The intervening shore is un-
developed.

Magonk Point to White Point
1) Location: Between the tip of both points.
f ; Shore Length: 1900 feet.
(3) Beach width Above High Water: Sand pocket beach up
to 75 feet wide along spproximately 500 feet of
- shore adjacent to White Point. No sand besch
elsevhere.

(%) Ownership: Private.

5) Beach Use: Probably limited use by area residents.
6) Public Facilities: None.
7) Composition of Share: Bedrock shore at the tip of

Magonk Point apd for seversl hundred feet to the
west merges into a gravel, cobble and boulder
strewn shore with scattered outerops of bedrocke
Composition becomes finer to the west. There is a
coarse to fine sand pocket beach with low grass
covered sand dunes adjecent to White Point, the
tip of which consists of expoged bedrock. The
sandy pocket beach which fronts a low marshy area
is finer at 1ts west end.

(8) Protective Structures: A dry stone wall, partly de-
teriorated, protects the bluff behind the bedrock
shore along the west side of Magonk Point.

(9) Chbaracter of Development: None near the shere.
Widely spaced residences well behind the shore.

White Peint to Pleasure Beach

TI) TLocation: From the tip of White Point northwsrd to

the end of the residential development adjacent to
Pleasure Besch.

(2; Shore Length: 1500 feet.
(3) Beach Width Above High Water: Sand beach up to 75

feet wide in front of dune north of and adjacent

to White Point. The beach narrows to the north so

that high water is at walls and a bulkhead at the
L north end.

Ownerships Private.

i ; Beach Use: Probably limited use for bathing by resi-
"dente.
gég. Public Facilities: None.

Compoaition of Bhore: Bedrock at the tip of White
“Point and a coarse bouldery shore for sbout 200
feet to the north. A northward trailing sand spit
gt 8 creek entrance and & fine sand beach with low
grags covered dune fronts mersh north of this
coarge shore. There aere scettered boulders in the
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sendy beach in front of the residences along the
north end.

{8) Protective Structures; Three riprap breaskwaters off-
shore from white Point. Rubble masonry and con-
crete walls and & steel sheet pile bulkhead front
residences along the north end of the area.

(9) Character of Development: One residence at White
“Point and & few residences along the north end of
the area.

Pleasure Beach

g
{6
(7

{1} Location: The rocky island and sand beach south of
it %o the shore residences,

(2) shore Length: 1500 feet.

(3) Boach Width Above High Waters The entirve sand beach
with dune varlies from about 100 feet at the gouth
end to about 125 feet at the north end.

Ownerghip: Private.

Beach Use: Probably limited private use for bathing.

Public Facllities: Nome.

Composition of Shores A fine to medium sand bar with
low grasgs covered dune fronting marsh and a pond.
The bar is tied to & bedrock island a8t its north
end.,

(8) Protective Structures: Heavy stone blocks and riprap
along the northwest corner of the island;, apparent-
1y the remains of a former wherf. A dry stone wall
. projects northward from the causewsy which connects
the rocky islend to the msinland.

Ao Pt ezt rcnca?

, (9) Character of Development: None.

‘Shore* Bast of Jordan Cove -En'brance

(1) Location: North from the rocky islend and causeway
at the north end of Pleasure Beach to the Jordan
Cove entrance.

(23 Shore length: 3000 feet.

(3) Beach Width Above High Water: High water generally
at structures along the developed south end of the
area. A narrow sandy shore behind the remains of
a timber bulkhead at the south side of a trismgular

)y filled area across the Jordan Cove entrance.

Owvmerships Private.

5} Beach Uses Probably limited use for ‘bathing by resi-
dents.

(6§ Public Facilities: Hone.

Composition of Shores Shore fronting residences con-
sists of walls and riprap revetment. Sandy shore
along undeveloped triangular area across Jordan
Cove entrance.

(8) Protective Structuress Rubble masonry, brick and cut
stone walls and riprap revetment front developed
ares. Remains of & timber bulkhead along the south
gide of the triangular area scross the Jordan Cove
entrance.
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(9) Character of Development: Residential. None on the

filled area across the cove entrance.

Shore West of Jordan Cove Entrance

(1) Location: From the Jorden Cove entrance vestward to
and ineluding the first prominent shore projection.

(2) sghore Length: 2900 feet.,

(3) Eeach Width Above High Water: Varies. Wider on west
side of groins. Width decresses westward from 50
to 30 feet between groins fronting new development,
is 75 feet at west side of groin at west limit of
development and up to 120 feet fronting the shore
road farther west. No sand beach sround the shore
projection at the west limit.

Owunership: Private

Basch Use: Limited private use for bathing.

?ublic Fecilities: None. '

gggposition of Shore° Medium to coarse Band beach
frow the Jordan Cove entrance westward to the base
of the shore projection. Coarse bouldery and
heavy riprap covered shore and marshy foreshore
around the shore projection.

(8) Protective Structuress Riprap groins, one at each

end of a stone masonry wall fronting the residen~
tial development. Riprap revetment along about 50
feet of shore east of the most easterly groin.
Ancther short riprap groin to the west and heavy
riprap revetment around the shore projection.

(9) Character of Devel nt: New residential development
along tne east end of the area, none elsewhere.

Millstone Point

Nt Sat® St et

o~
-l "\ F

(1) Location: The entire shore between, but not includ-
ing, the first shore projection west of the Jordan
Cove entrance to the sandy pocket beach east of
Rey Point.

ia; Shore Length: 8500 feet.

3) Beech Widtn Above High Water: Generally no sand beach
except in pockets along the east shore. The . .
largest pocket at the east end of the area hag &
sand beach about 30 feet wide in front of a grassy
dune and 50 or wmore feet wide in front of & shore
road.

(4) Ownership: Private.

5) Beach Use: None.

gs
7

?ﬁblic Facilities: None.

COmppsition of Shore: The sandy pocket beach at the
eagt 1imit consists of fine to medium sand and
some boulders with mersh in the foreshore along
its south end. Bedrock 1s exposed at the south
end of this pocket and at a nmumber of other loce-
tions including the ghore of Fox Island; the outer
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tip of Millstone Point and the west limit of the
‘ares. Most of the shore is covered with stone
- quarry waste.
{8) Protective Structures: Most of shore protected by
' covering bf stone quarry weste. Causeway to Fox

Island and low pier-like gtructure north of it
also congist of guarry waste.

(9) Character of Development: A stone quarry. Light
wooden piers in boat basin at west side of point
used by fishermen. '

Between Millstone and Bay Points

{1) Location: ﬁe sandy pocket beach west of Millstone
Point to the tip of Bay Point.

52) Shore Length: 1400 feet.

3) Beach Wwidth Above High Water: Sand beach up to 80

) feet wide in front of dunes.: ‘

Ownership: Private.

(5) Beach Use: Used, for Red Cross swimming classes with
owner's permission.

(6) Ppublic Facilities: None.

(7) Composition of Shores A fine to medium send beach
with a scattering of gravel and cobbles on the

surface fronting grass covered dunes. Bedrock ex-
posed at Bay Point and Milistone Point. An eroding

bluff behind the beach at Bay Point composed of
material ranging from silt to cobbles.

%8; Protective Structures: None.

8} Character of Development: None.
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APPENDIX B
GEOLOGY

1. Q@General. - The shore line of Connecticut is the result of
a complicated series of geological changes. One of these changes
led to the erosion of a lowland known a&s the Sound Lowland. This
erosion was interrupted by a climatic change vhich resulted in the
formation of a great ice sheet. This ice sheet or glacier, moving
under the impulse of gravity, carried a tremendous amount of debris
gathered from the country over which it passed. In Connecticut, it
scraped sway almost all of the thick mantle of soil and decomposed
rock in ite path. Much of the material was sirewn over the surface
of the state as the glacier advanced and retreated and it forms the
present unevenly distributed soil which varies in depth from 0 to
20 or-more feet. In addition to glacial erosion and deposition, &
subsidence of this region occurred which might have been due to the
enormous welight of the ice sheet. When the ice disappeared, the
Sound Lowland was below sea level and the invading waters separsted
Long Island from the mainland. Thege waters now constitute long
Island Sound.

. 2. Bince the withdrawal of the glacler from Connecebicub, there
has been a change in the level of the land with respect to the level
of the ses. ' This resulted in the submergnce of land masses. The
most recent submergence is estimated as about 20 to 25 feet. Since
that period relative movements of the land sea ceased and the rela-
tion of the ¢levation of the land to the waters of Long Island Sound
hag remained constant. The last change in level of the laid nasses
with respect to the level of the sea resulted in the present day
shore line of submergence baving all the irregularities of such &
shore line due to the drowning of coastal valleyd.

3. Connecticut is at present in g period of erosion. Ero-~
slonal forces are working to the reduction of land pmsses to a sur-
' face worn down nearly to a plain with streame transporting materials
from the uplands to the lowlands. Along the coast waves attack the
shore line tending to cut back all headlands, building and rebuild-
ing bers and spits of materiasls from eroded headlands until a regular
even ghore line is produced.

h. The shore line of Connecticut is in & youthful stage of
development. The bedrock along the shore even on the most exposed
promentories, has not been so much as trimmed by wave erosion.
Beaches arcund the headlands are composed of boulders and cobbles
from the reworking of the local +1ll and along the shores of ewbay-
ments of sand and gravel from the reworking of the lowest glaciol-
acustrine deposits left unsubmerged. These unconsgolidated deposits
have been gently cliffed and have retrograded but slightly while the
stretches of bedrock bave not been retrograded at all. The
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depositionsl shore features are derived almost entirely from the
unconsolidated glacial deposits and are therefore best developed
‘where the latber are most abundant.

5. The lower course of the Thames River is an esiwary cauased
by submergence of a former land area with resulting drewning of
‘the lower part of the stream valley. The study area:congists of
two headlands, one between the Thames River estuary and Jordsn - .
-Gove, the other, to the west, between Jordan Cove and Nientic Bay
The former headland is broad snd blunt and culminates in Goshen
Point while the latter is smaller and narrow culminating in
Mi].lstone‘- Point.

6. The upland of the Goshen Point headland is composed of
stratified sand and gravel apparenily deposited as a glacial out-
wash plain. Its erosion has furnished an shundant swpply of fine
material resulting in the formation of a number of excellent sandy
beaches. The many slight projections along the shore are due %o
exposed bedroek or boulders which have held up erosion while the
shore on either side retreated more rspidly. Bedrock is exposed
at many locations. Along the New London shore rock outerops are
particularly prominent between Osprey Beach and the shore projee-~
tion at Glenwoed Avenue to the north and between Osprey and Oeean -
Beaches. Rock outcrope also occur in a few places along the above
beaches and in the offshore area. Along the Waterford shore the
most prominent rock outerops exist at the entrance to Alewife Cove 3
at the %ip of Goshen, Seaslide, Magonk and White Points and the north
end of Pleasure Beach. Rock outerops also occur within the pockets
between the shove poinis.

7. The Millstone Point headiend is composed of bhard rock.
Rock outerops are evident ab a nunber of locations along its east
and west shoreg and ouber tip and also around Fox Island and ab
Bay Point. A large part of the shore of Millstone Point is
covered with gione quarry waste from & stone quarry at this loca-~
tion.

8. Bandy beaches are mostly of the pocket type which sweep
as crescents bebween shore projections composed of more resistant
material. Ocean Beach, the largest sand beach in New London con-
gigts of & bar or beach deposit fronting Alewife Cove. The bar
hag.been raised in elevation and widened by artificial fill with-
out aliering the gemeral shape which it had in its natursl state.
Other sandy beaches within the New London study area are of the
rocket type in indentations against the upland except for a sandy
cugpate beach at the north limit of the area.

9. In Waterford, the sand beach immediately west of the
Alewife Cove entrance is & sand bar having the form of a tombolo
tied to a2 bedrock island at its east end and the Goshen Point
headland g% ite west end. Pleasure Beach slso has the form of a
tombolo tled to a former bedrock island at ibs north end. The
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shore fronting Goshen Cove has the form of a sandy barrier bar
fTronting marsh and a pond. The triangular shaped land across

the Jordan Cove entrance is the result of artificial filling at
the location of what probably was a northward trailing spit. Most
other sandy beaches are of the pocket type lying in natural inden-
tations or those created by construction of groins.



APFENDIX C

TIDES

R —

1. Genersal Characteristies. - The tides along the shore of
the State of Connecticut are of two types. The eastern sector from
Watch Hill Point, Rhode Island, to Cornfield Point, Connecticub, is
subject to the normal ocean or progressive wave type of tide which
causes bigh walter €0 oceur at Increasingly later times as it progres-
ses from east to west. The western sector from Cornfield Point,
Connecticut, to the entrance to East River, New York, is subject %o
the stationary wave type of tide which ¢auses high and low waters
to oceur almost simulianeously at all points within this sector,
while the range of tide increases in a fairly uniform manner from
east to west.

2. Tidal Renge. - Tidal range date for points along the shore
of Connecticut are given in tide tables; published by the United
States Department of Commerce s Coast and Geodetic Survey. These
are as tabulated below:

Mean Spring Reference Time
Iocsbion Renge Raenge Station Interval
Stonington, ¥F. Is. Sd. 2.7 3.2 New lLondon ~0 35
Noank, Mystic River )

Entrance 2.6 3.1 " n -0 30
New London, State Pier 2.6 3.1 " " 0 00
Millstons Point 2.7 3.2 " " £0 05
Seybrook Jetty 3.5 b.2 " " A1 00
Duck Island b5 5.3 Bridgeport -0 35
Madison k.9 5.8 " -0 30
Fallmer Island 5.4 6.4 w -0 25

- Money Island,

The Thimbles 5.6 6.6 " : -0 20
Breaford Harhor 5.9 7.0 " -0 15
New Haven Harbor, '

Entrance 6.2 7-3 " -0 15
Milford Harbor 6.6 7.8 W -0 10
Stratford, Housatonic

River 5.5 6.5 " £0 ko
Bridgeport 6.8 8.0 " 0 00
Black Rock Harbor En-

trance 6.9 8.1 # -0 05
-Saugabuck River,

Entrance 7.0 8.3 " -0 05
South Norwalk 7.1 8.4 " 0 10
Greens Ledge 7.2 8.5 " =0 03
Stamford 7.2 8.5 " 0 00
Coseob Harbor 7.2 8.5 u 40 05
Greenwich 7.4 8.7 " 0 00
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3. “Fidal Observations. - A primary tide station is maintained
by the toited States Coast and Geodetie Survey at New London. Daily
+tidal observations st New London for a nine-year period, from June
12, 1938 to Jume 3L, 1947, show that tides exceeded the height of
the plane of mean high water by one foot or more 880 times, by two
feet or more bl times and by three feet or more nine times. The
average annual frequencies of these tides during the above period
were 98, 5 and 1, respectively, for tides 1, 2, and 3 feet or more
in excess of the mean high wabter plane. The frequenecy of occurrence
and excess heights of extreme high tides at New London are consgid-
ered to be similar to those occurring throughout the study area.

Lk, Extreme Hurricane and Storm Tides. - Elevabions of high
water marks referred Lo the plane of mean low water have occurred
as tabulated belows

Hurricanes Southeast Northeast Hurrieane
21 Sept. 1415 Bept. Storm of S8torm of of 3L Aug.
Iocation 1938 1ohk 25 Nov.1950 T Nov., 1953 1954
' High Water Elevations Above Mean Iow Water

Stonington 11.0 7.7 7.6

Mystic 10.8

Moank 18.3

HeW' Iﬂndon llol 706 801 701. 1.005
0ld Iyme T-T

Saybrook 13.4 8.0 8.75 9.5 10.8
Clinton ‘ 9.0 9.7 1.1
Branford 11.8 10.9

New Huven 13.0 10.6 11.7 13.9
¥Milford 11.3 11.3 12.3
Bousatonie R. 12.1 ‘
Bridgeport 13.8 12.0 i2.1 12,6
Southport 13.4%

Black Rock Hor. i2.2

Sangabtuck R. 12.0

South Worwalk 11.6 12.1 12.8 13.3
Five Mlle R. 12.1 12.3

Rowaybton 1%.3

Stamford 15.6 12,9 13.8
Greenwich 15.0 13.5 i2.2 11.2
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APPENDIX D
STORMS
.-

1. Tropicel Storms. - Hurricanes can be defined as tropical
cyclones with & central baromeiric pressure of 23.0 inches or less
and winds near the center of more than 60 miles per hour in some
points in the path. In the northern hemligphere they are known to
consist of winds revolving in a counter-clockwise direction about
8 calm center or “eye". This calm center has an average diameter
of approximately 14 miles. The diameter of hurricanes varies con-
sidersbly, some being 50 to T5 miles; the majority greater in many
instances exceeding 500 miles. Winds at the outer limits are usual-
1y light, increasing to moderate and gusty toward the center, and
they blow with great fury sdjacent to the "eye". Huricanes move
bodily along a path in s motion of translation at an average speed
of approximately 12 miles per hour. The greatest domsge caused by
these {tropical cyclones to shore areas 1s due to the imwndation
which usually accompanies them. This is especially true where
there is a bay to the right of the point where the hwrricsne center
moves inland. The rise of water in Narragansett Bay, Rhode Island,
during the hurricane of September 1938, which moved inlamd west of
this bay is an example of the devastating effect which such a condi-
tion can engender. The strong currents created by hurricsnes is an .
important faetor in the destruction caused by such storms. Only a
few hurricanes which have passed through the New England area are
known to have caused considerable destruction. Iver Rey Tannehill,
in his book "Hurricanes,” mentions ten which occurred between 1635
and 194%. The patlis of several of these, and some more recent ones
are shown on Plate 2. The most destructive in New England struck
on September 21, 1938 and Auvgust 3L, 1954. Past hurricanes point
to certain attendant characteristics which car be expected o result
in great dsmage. The 1938 and 1954 mrricanes struck about normal
to the shore line at & time when tides were high. The 19W4 hmrri-
cene struck obliguely to the shore at low tide. The latter hurri-
cene 4id not produce the imundation and consegquent destruction
which oceurred @uring the former.

2. Hurricane of September 21, 1938. - On September 21, 1938,
the New Englend area was struck by a devastating hurricane which
originated around the Cape Verde Islands. It traveled in a curved
path in a northwesterly and then northerly direction, arriving in
the New England area during mid-afterncon of the 2lst of September.
It entersd Connecticut with its center Just west of New Haven at
3:30 p.m., E.8.T., and conbinued northward at 50 to 60 miles per

~hour. Its eye was clearly observed st New Haven. Winds that were

easterly since noon died down betweem 3:00 and #:00 p.m., and were
then followed by increasing seuthwesterly winds. The region of
strongest wind lay in the dangerous semi-circle about 75 miles to
the right of the storm cenber. Minimum barometric pressures were
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reported as follows: at Bridgeport 28.30 inches, at New Haven 28.11
inches at 3:50 p.m., at Hartford 28.04 inches at 4:17 p.m. They

' dropped gradually until noon, and then dropped rapidly to their
lowest pressures until sbout 4:00 p.m. Pressures then rose rapidly
until 8:00 p.m., when the noon pressure was attained, then rose
gradually. Maximum wind velocities in miles per hour for five
ninute periods and for gusts, respectively, were observed asg fol-
lows; New Haven 38 and 46, Hartford 46 and 59, over an area 80 miles
wide from. Saybrook, Connec'bicut » be Mazthals Vineyard; Messachusetts
70 to 90 and probably in excess of 100. The precipitation directly
attributeble to the hurricane is difficult to determine dwe to the
fact that it rained for two days before it reached New England. The
total precipitation ranged from 2 to 5 inches along the Connecticut
gshore; the major portion of which was probably directly due to the
storm. Tides rose above their predicted heights. 'Tidal heights
were increased more to the east of the hurricane. center than to the
west because of the counter-clockwigse wind rotation. Reported high
tide during the hurricane occurred 2 to 2-3/h hours before the time
of predicted tide. The effect of the hurricane was an addition of
about 9 to 10 feet to the predicted high tide at the entrance to
Long Island Sound; this addition. decreaging to 7 feet at Bridgeport
and increasging to 9 feet at the west end of the Sound. Wave action
accompanying the storm produced a devasteting effect upon the shore
line, pounding it mercilessly and resulting in widespread damage.
Wave heights ranged from 10 feet at New Lond.on to 15 feet at New
Haven and Bridgeport. .

3. Hurricane of September 14-15, 1944, - ‘on September 1i, 194k,
the New England area was struck by & tropical hurricane which orig-—
inated in the West Indies. This hurricane traveled in & northwest-
erly then northerly direction to Cape Hatteras, then swerved north
northeast across Long Island; reaching the mainland in the vicinity
of Westerly, Rhode Island about 11:00 p.m., E.S5.F. From there, it
proceeded northeastward across Providence, Rhode Tsland, and thence
followed closely slong the New England coast and passed over New-
foundland and out to sea. The greatest wind intensities occurred
to the east of the storm center. The calm during the passage of the
"eye" and the shift in the wind direction after its passage, were
clearly noted at Wegterly and Providence. The following minimum
bvarometric pressures in inches were reported in the Commecticut area
on September 14: New Haven 28.86 at 9:50 p.m.; Hartford 28.9% at
10¢50 p.m.; Fishers Island 28.41 at 10:45 p.m.; Groton 28.40 at 11:00
Ppom.; Westerly 28.30 at 11:00 p.m.; Block Island 28.34 at 11:09 p.m.
Maximum wind velocities in miles per hour for five uinute periods
and for gustes, respectively, were reported as follows: New Haven
N 33 and NE 38, Hartford N 50 and N 62, Block Island SE 82 and SE
88, gusts only New London 70 and Wesbterly 75. OGusts were mostly
estimated. Heavy rainfell wes reported prectically throughout the
coastal portion of the Providence District, which extended from New
York State to Cape Cod. In Providence, a total of 4.%9 inches fell
from 5:55 p.m. to midnight on 14 September. Tides rose above their
predicted heights. The hurricane effect cccurred on the ebb tide
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agbout 3 to 5 hours affer predicied gravitational hkigh walter in the
ares from Watch Hill, Rbhode Island, to Wood's Hole, Massachusetis.

4, Storm of November 25, 1950. - On November 25, 1950, the
Few England drea was struck by an east to southeast storm which
moved north northwestward from Virginia, veéZching Connecticut dur-
ing the eariy hours of the morning and continuing through Massa-
chusetts until the early hours of the 26th. Interior Comnecticut,
nearer to the shtorm center, recorded gusts wp to 100 miles per
hour. Sustained five minute winds of 34 miles per hour and greater
were recorded st New Haven during each hour from %:00 a.m. to 5:00
p.it. The prevailing wind direction was southeast. Maximum veloci-
ties reeorded zt Wew Haven were as Tollows: fastest mile, 57 m.p.h.
and maximum gusts, 66 m.p.h., and 77 m.p.h. (5-second gust). The
above maximms were probably exceeded between 8:00 p.m. and 9:00
p.m., & period for which no velocities were recorded. The wind
died down suddenly after the above period. Heavy reinfall generally
exceeding two inches oceurred during the night of the 25th-26th in
soathern NWew Englend. Tides rose in Long Island Sound sbove their
predieted heights. Flood tides which occurred sboul midday of the
25th exceeded predicted tides by about 5 feet from Bridgeport east-
werd along the Connecticut shore and up to 6 feet west of Bridgeport
0 Greenwich. A% 9:18 p.m., on the 25th at FNew London, the flood
tide reached 6.1 feet above its predicked height. The storm sub-
glded before the time of high tide along the western part of
Connecticut, and the night tides did not reach ‘the maximmum heights
which occurred during midday. Shore dauege along the Comnecticub
shore wes widespread. The greatest smount of shore damsge occurred
west of New Haven. Wave action was excepbionally violent cauging
considerable destruction to esoastal highways, ses walls, cottages
and swall craft.

5. Harricane of August 3L, 1954. - Hurricane Carol entered
southern New England on August 31, 1954. It traveled in & north
northeastward direction from s central position sbout 100 miles
off the Virginis Capes at midnight of Aungost 30th and swept over
the extreme egstern end of Long Island nine hours lzfer. Iis
center moved on a norbthward course up the Commecticut-Rhode Igland
border into east central Massachusetts. Sustained winds and gusts,
rvegpeckively, were recorded as follows: New Haven 40 N and 65 N;

‘Block Isiland 100 SE and 135 SE; Providencé 90 ESE and 105, Nantucket

T2 SE and 77 ESE, Boston 86 SE and 100 SE; Portland 69 E and T8 BE.
Minimpm barometric pregsures and total precipitation, respectively,
were recorded in inches as follows: New Hawven 28.77 (910 EST) and
2,7% Block Island 28.%0 {1000 BST) aend 3.3l; Providence 28.69
{1045 EST) and 2.79; Nantucked 29.32 (1100 EST) and 1.89; Boston
28.83 (1148 EST} and 2.60; Portlend 29.15 (1412 EST) and 2.26. The
hurricane was most violent during the morning over the region
extending eastward 100 miles from the center line of pessage. Sus-
tained hurricane winds ravaged extreme eastern Connechblieut, Rhode
Island and Massacbusetis. Similar buk lesser devastation oceurred
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in the strip of Massachusetts and Connecticut west of the hwrricane's
center line to the Comnechtieud River. Damages from flooding oc-
curred at low shore aveas throughout Comnecticubt ag a resuli of
extremely high tides. Damsges from wave atiack were particularly
severe only east of the Conneeticud River, increasing in severity

to the east with the greatest dameges in the town of Stoninglon.
Some damoges due to wave attack occurred between New Haven and the
Comnecticut River at shore developments which were particularly
vulnersble because of thelr loecabions &t low beack areas. The
greater pert of all statewlde loasses resulted from water damage to
industrial plants;, business establishments and shorefront residences
while east of the Connecticut River heavy losses resulted from dam-
ages to fishing and pleasure craft and bharbor facilities and physi-
cal destruction of shorefront residences and bathing beach estab-
lishments. _

6. Storm Data. - Summaries of records of winds equal to or
greater than B0 miles per hour &t New York City snd 32 miles pey
hour at New Haven and Block Island, compiled from United States
Weather Burean data covering the periods indicated, are tabulated
below:

Winds Equal 0 or Greater than 40 Miles per Hour

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

Direction Nugber I_’_ercent of Total Probable Number in 100 Years

N 73 5- 197
NE 29 2 80
E 1 1 ho
SE 3 118
S 117 8 316
W 88 6 236
W 161 11 hak
oty g3k o 2527
TOTAL  1h6L 100 3948

Winds Equal to or Greater than 32 Miles per Hour
New Haven, Comnecticut, 1905-1947

Direction Nuuber Percent of Total. Probable Humber in 10¢ Years

N 38 15 88
NE 1 15 90
B 12 5 28
8E oh 9 56
) 50 5 93
sW gi 10 58
W ; 13 79
U7 46 18 107
TOTAL 260 100 - 599



Winds ﬁq_ual to or Grester Than 32 Miles Per Hour

Block Island, Rbhede Island, 1936-1945

Direetion Number Perecent of Total Probable Nurber in 100 Years

N 78 10 780
NE 102 13 1020
E 63 - 8 630
SE 45 6 450
S 24 -3 240
SW 35 L 350
W 117 14 1170
W 31 2 3410
TOTAL 805 100 | 8050

7. Analysis of Storm Data. - From the observed data the prob-
able 100~year frequency of occurrence of storm winds from various
directbions has been estimemied. Storm winds occurring at New York
and Bloek Islend are similar in that they show a high preponderance
in & norbthwest directioniul their fregquency of occurrente is not
comparable since 40 mile per hour winds are listed for Hew York
and 32 mile per hour winds are listed for Block Island. At New
York Gity during 1947 there were 110 winds of 32 miles psr hour or
greater, as against only 42 winds equal to or greater than 4O miles
per bour. Applying the ratio (110/42 = 2.6) to the total number
of winds listed in the table sbove for New York City (2.6 x 39u48),
it appears that approximately 10,300 winds of intensity equal to
or greaber than 32 miles per hour can be expected during a 100-year
period as agpinst 8050 at Block Island. '

_ Storm winds at New Haven occur without any marked dif-
ferences in frequency from the west clockwise around to northeast
and from the south. New Haven is located in a lowland which runs
genersglly north and soubh. Winds in the lowland are directed in
& north-gouth directbion creating wind conditions that sire peculiar
40 New Haven. Records for Block Island and New York City give a
more accurate picture of the direction of wind expeciancy in Long
Island Sound. The Comnecthicubt shore isg well sheltered by Iong
Island, Fishers Island, and other islands extending to the east.
Therefore, neither the frequency nor intensity of storms ocourring
gt Block Island and New York City can be expected ¢ occur along
the Conmecticut shore.

8. Storm Damege. - The following selected accounts mostly
condensed from newspaper reperts indicate the type of storm dam~
age experienced in the study area.




' Lbca,tion'

New YLondon

Account

Feb. 8, 1941. Southeast to northeast storm, gusts
56 m.p.h., high tides, heavy seas, slight damage
to beach front.

March 8, 19%l. Northeast storm, snow, heavy seas.
Area escapes with light demage.

March 3, 1942. East southeast to northwest storm,
huge seas, $ide four feet above normal. Consider-
able damege 4o shipyards, small craft and piers.
Green Harbor and Osprey Beaches eroded leaving
boulders.

Sept. 1k, 194k. Tropical hurricane. Considerable
demage to hsrbor structures. Bathing pavilions
ievelled at Osprey Beach. Sea wall undermined, sec-
tion of concrete walk destroyed and four cottages
undermined at Nepbture Park. Only lighi damage to
cottages at Ocean Beach where a layer of clean white
sand was lefb.

Dec. 1, 19k, West southwest to south storm, heavy
seas. Minor shore damage.

Nov. 23, 1945. Southeast storm. Considerable dam-
age along shore.

March 3, 1947. Southeast storm, 60 m.p.h., huge
waves, high tides. Minor shore damage. Lower
streets flooded.

Peb. 14, 1048. Northeast storm, huge seas. Minor
shore damage.

Nov. 25, 1950. Southeast storm, high tides, violent

wave attack. Estlmated $5,000 damsge at Ocean

. Beach. Bathhouses at Osprey Beach were destroyed.

Deamages to light pilers and boats.

Dec. 1l, 1953. HNortheast storm, high tides. Har-
bor structures damaged and small boats stranded.
Waterfront roads made impassable by sand and water.
Minor damege to dwellings and business establishments.

Aug. 31, lgﬁ - = Tropical hurricane, high tides.
Flood damage %o business esteblishments. Many boats
lost or swamped. Bathhouse wrecked at Osprey Besach.
Residences at Pequot Avenue and Neptune Park re-
ceived brunt of storm. Waber up to boardwalk at
Ocean Beach caused flooding of electrieal equipment
and $36,000 demages to amsements.
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9. BExposure of tThe Bhore. - The shore line faces open water
aeross Fishers Island and Long Island Sounds snd the Atlantic
Ocean from the east clockwise around %o the west-southwest. The
maximum fetch across Fishers Island Sound to the east is about 11
miles. The fetch to the southeast is limited by Fishers Island
five to 2ix miles away and Long Island sbout 22 miles away butb
waves and swells can approach from this direction across the
Atlantic Ocean through an opening between the Islands known &s
the Race. . Felches across Long JTsland Sound to the south and south-
west to Long Island are sbout 22 and 32 miles, respectively, while
the fetch along the length of Long Island Sound to the west-south-
west is approximately 90 miles. Records of windeg at Block Island
indicate that the prevailing wind direction is southwest and the
greatest frequency of storms occur from the northwest, the latter;
a direction from which the shore is not exposed to wave atiack.
The indicated storm frequency across apprecisble fetches is great-
est from the west ard least from the south, southwest and south-
east. The study area has the form of two peninsulas projecting
southward so considerable extents of the shore are sheliered from
the prevailing storm direetion and storms from most directions
which can csuse damage are relaitively infrequent.




APFENDIX E
SHORE LINE AND OFFSHORE DEPTH CHANGES'

1. Basic Data. - Maps showing the loecations of the shore line
during the years 1838-39, 1846 and 1882-83 and the 6, 12 and 18-
foot depth contours during the years 1839 and 1882-83 were prepared
by the Peach Ercsion Board from United States Coast and Geodetic
Survey data. A field survey was run during 1955 for this study
locating most of the shore line and determining elevations and
depths on selected profiles. Surveys by the Corps of Engineers of
the New London shore line during 1913 and of profiles and the shore .
line of Waterford in the vicinity of Goshen Creek during 1954 were
also available. Loeations of portions of the shore line not located
during 1955 were determined from vertical aerial photographs flown
during 1949, Shore line and offshore depth changes are shown on
Plates 5-6. Due to the scale (1:10000) used on these maps, it is
obviously difficult to determine small changes wiih accuracy. Change
descriptions contained in-the following paragraphs have therefore
been limited to those large enough to permit measurement. Awmounts
of change when given in feet are necessarily scaled distances and,
therefore, approximate; No attempt has been made to describe all
changes in minute detalt. The* changes described can generally be
considered accurate in ipndicating the trend in the area and approx-
imate only in indicating the actual quantitative change.

2. New Lomdon Harbor Shore North. of Osprey Beach. - This shore
at the east 1limit of the gtudy area extends northwerd approxiwmately
6,000 feet from New London Harbor Light at the west side of New
London Harbor. The 850 feet of shore north of Profile 1 moved land~
ward 100 to 150 feet from 1838-39 to 1846 while from 1846 to 1882-
83 the shore line moved irregularly landward and seaward. Accre-
tion oceurred in this ares from 1916 to 1955 moving the shore far-
ther seaward.for a distance ranging from 50 to 100 feet. Iarger
changes occurred along the 1,200 feet of shore south from Profile
l. These changes consisted of recession of up to 100 feet along
600 feet of shore adjacent to Profile 1 between 1838-39 and 1Bu6,
recession of up to 250 feet along this entire area from 1846 to
1882-83 and 1ittle change thereafter to 1955. The only other ap-
preciable shore line change occurred along & shore indentation, 200
to 300 feet long located Jjust north of New London Harbor Light.

The change congigted of a seaward shore line wmovement of up to 200
feet between 1846 and 1882-83 with little change thereafter to 1955.

3. Comparative locations of the 6, 12 and 18-foot depth con-
tours, available only for the offshore area opposite the southerly
1,000 feet of shore for the years 1839 and 1882-83, indicate that
deepening and a smell landward movement of depth contours occurred.
Comparison of Profile 1 run during 1955 with the above contours for
3188283, Indicates a landward movement of about 50 feet for the 6-
foot contour, and about 130 feet for the 12-foot contour and no
change in the position of the 18-foot contour.
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4, Osprey Beach. - This section of shore extends about 2,600
feet south from New London Herbor Light. Shore line changes slong
its no:rtherly 300 feet which is characterized by rock outcrops
were small and irregular. Along the next southerly 500 feet of
shore along the sandy portion of Osprey Beach aceretion from 1846
to 1882-83 moved the shore line uwp to 125 feet seaward while from
1882-83 to 1955 only a small additional accretion occurred result-
ing in & seaward shore line movement probably not exceeding 25
feet. Along the remainder of this beach to the south the shore
line generally moved landward, the largest movement occurring
between 1846 and 1882-83 generally not exceeding 100 feet with the
larger movement along the south end. Shore line movements along
this aoutherly yportion of beach were irregu.lar and small between
1882-83 and 1955,

5. Offshore depth changes betmen 1839 and 1882-83 con-
pisted of deepening accompanied by landward movements of the 6,
12 end 18-foot depth contours ef wp te 200,500 and 200 feet respeo-
tively. Comparison-of Profile 2, run dwring 1955 with the 6, 12
and 18-foot depth contours located during 1882-83 indicates ths’r.
there was 1little or no change in depth during the in'bervening
period.

6. Neptwme Park. ~ The 1,500 feet of shore between Omprey
and Ocean Beaches, Kuown as Neptune Park, fronts residences con-
tiguous to & beach ares composed alternately of exposed bedroek
and sandy pockets. Along the northerly 250 feet, the 1955 shore
line was up to0 50 feet seaward of its 1882-83 position, probably
ag a result of ertificial filling and sea wall construction. The
shore line of ‘the 300 foot sendy pocket south of and adjacent to
this area moved landwsrd up to 150 feet bebween 1846 and 1882-83
but thereafter %o 1955 the shore line of the north half of the
pocket moved sgaward 50 to 75 feet and recession of less than 50
feet continued along the south helf. The next southerly ssndy
pocket of about 200-foot length was subject to accrebion resuli-
ing in a seaward shore line movement of about 100 feet between
1846 and 1882-83 witk no spparent change thereafter to 1955. %he
shore line sauthwes@ of the last pocket extending to Ocean Beach
moved seaward 100 to 125 feet between 1846 and 1882-83 and moved
landward ebout 25 feet between 1882-83 and 1955. The recession
of this latter shore has reportedly occurred since about 195k.

- T. Offshore depth chenges consisted of deepening which re~
sulted in genmeral landwared movement of the 6, 12 and 18-foot
depth contours between 1839 and 1882-83, the 1a.rgest movement &t
each depth curve being approximately 300 feet. No comparabive
data is svailable to show changes after 1883.

8. Ocean Beach. - The shore line of Ocean Beach extends about
2,000 feet northward from the Alewife Cove inlet. It was generally

subject Yo accretion between 1839 and 1882-83 which moved the shore
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line up to 100 feet seawsrd in the area north of Profile 3 and 50
40 75 feet seaward south of Profile 3. From 1883 to 1955 changes
were smaller, consisting generally of erosion which moved the
shore line north of Profile 3 less than 50 feet landward and south
of Profile 3, 25 to 50 feet landward. During the period of 1839
t0 1955 the north shore of the Alewife Cove inlet moved aboui 100
feet to the south.

9. Offshore depth changes from 1839 to 1883 consisted of
deepening and landward movement of depth contours as follows:
6-foot up to 400 feet, 12-foot up to 300 feel, 18~foot wp to 200
feet. At Profile 3, rwn duwring 1955, the 6 and 12-foot depth
contours moved seaward sbout 60 and 80 feet respectively between
1883 and 1955 while the 18-foo% depth contour moved up o 190
feet lemdward. At Profile 4, also run during 1955, changes since
1883 were swall with no epparent change at the 12-foot depth, a
slight seeward movement of the 6-foot contour and & slight land-
ward movement of the 18-fooi contour.

10. Shore Between Ocean Beach end Herkness Memorisal State
Park. - The shore line of this area extends spproximately 2,300
feet eastward from Herkness Memorial State Park %o the Alewife
Cove inlet. The area is in the form of a tombolo with sn island
at its easterly end. The shore lime bordering ithe inlet moved
sbout 100 feet southward with southward migration of the inlet
during the period 1839 to 1955. The east tip of the bombolo
noved seaward asbout 200 feet between 1846 and 1883 and moved land-
ward sbout 300 feet-from 1883 to 1955. The south shore of 'l:.he
area moved continuously seswsrd between 1839, 1846 and 1883,

-total movement varying bebween 100 and 200 feet. Since 1883 'bhe

south shore has eroded and moved landward for a distansce generally
less than 50 feet, with a maximum movement of about 100 feet.

11. Offshore depth changes between 1839 and 1883 generally
conzisted of deepening resulting in a landward movement of the
6-foot depth contour of wp Lo 450 feet, irregular movements of
the 12-foot contour both landward and seaward and an irregular
movement of the 18-foot depth contour, generally in a landwerd
direction. Comparison with Profile 5, run during 1955 indicates
that there was slight deepening in the vicinity of ths l2-fool
depth after 1883 and no change in the vicinlty of the 6-foot
depth during the same period.

12. Harkness Memorial. Stete Park. - The shors of the paxk,
about 3,400 feet in lenghh is bounded on the west by the Goshen
Cove inlet and extends east and west from the tip of Goghen Poiut.
Comparigon of shore line positions for 1838-32, 1846 and 1882-83
indlicates thet there was conbtinuous aceretion during the peried
with the shore line gemerslly moving 100 to 200 feel sesward.
Between 1883 and 1955 the shore east of the tip of Goshen Point
receded slightly, the landward shore line movement averaging sbout
25 feet, while during the same periocd accoretion continusd along
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the shore west of the tip of Goshen Point resulting in a seawsrd
shore Iine movement of up to 50 feet, Comperative surveys of the
shore mm during 1954 and 1955 and field observation during 1956
indicate that the only appreciable shore line changes occurred in
the vicinity of the Gosben Cove inlet and they consisied of growth
of bars or spits which tended %o close the entrance.

13. Offshore depth changes indicated by 6, 12 and 18~fool
depth contours for the years 1839 and 1882-83 consis‘beél of deepen-
ing and landward movement of the 12 and 18-foot contours generally
opposite the entire shore while deepening and landward movement of
the 6-foot contour occurred only east of Goshen Point and shoaling
and seaward movement of this comiour generally occurred at and west
of Goshen Point., Comparisen of 1882-83 depth contours with Pro-
files 6, 7 and 8 which were run during 1955 indicates the follow-
ing offahore depth changes; &% Profile 6, & slight deepening in the
vicinity of the 6 and 12 foot depths; at Profile 7, shoaling in the
vicinity of the 6~foot depth and no change at the 12 and 18-foot
depths; at Profile 8, shoaling in the vieinity of 6 and 12-foot
depths and deepening at the 18~foot depths.

14. Shore Between Harkness Memoriel State Park and Seaside
Sangtorium. ~ This shore area extends about 3,200 feet west from
the Goshen Cove inlet to Seaside Sanetorium. The entire shore
was subject %o ascretion between 1830 and 1846 resuliing in a sea-
ward shore line movement of verying amount up to 100 feelt. Between
1846 and 1955 there has been a regular pattern of change with ae-
cretion oceurring east and erosion weat of & nodal poin“bo Jocated
sbout 800 feet west of Goshen Cove Inlet. fThe amount of seaward
shore line movement at the inlet was approximately 100 feet and it
decreased vestward to the nodal. point, and thence changed to land-
woard movement which in furn increased westward wup to a maximm of
about 150 feet,

15. Comparison of the 6, 12 and 18-foot depth conbtours for
1839 and 1882-83 indicates tha:t offghore depth changes were as
follows: sho@ling in the vieinity of the 6-foot depth opposite
the west balf of the shore and little or no change at this depth
opposite the east half; shoaling in the vieinity of the i2-food
depth oppogite the westerly two-tbirds of the shore and deepening
opposite the easterly third; deepening oppogite most of the shore
in the vicinity of the 18-foot depth. Profiles 10 and 11, xm
during 1955 indicate that there has been little or neo depth. change
in the vieinity of the 18-foot depth since 1883 and deepening in
the v:iuinity of both the 6 and 12-foob dep‘bhso

16. Sespide Sanatorium. - The shore line of Seaside Sana-
torium extends about 1,500 feet eastward from Seaside Peink. From
1838~39 to 1846 and again from 1846 to 1882-83 shore line move-
ments were generally seaward. A seaward movement of 75 to 100
feet oconrred along the entire shore during the former period while

E-bL



dering %he latter period there was lijttle change along the east
‘helf of the shore and sn additional 50-foct seeward movement
along the west half. Between 1883 and 1955 the shore line
retreated irregularly landwsrd for varying distances, not exceed-
ing 75 feet.

17. Movements of the 6, 12 and 18-foot depth contours were
predominantly seaward from 1539 to 1882-83 indiecating shoaling.
Comparison of Profile 12, rum during 1955 with the above depth
contours for 1882-83 indicates that there bas been little change
in offshore depiths during the intervening period.

18. Seaside Point to Magonk Point. - This shore area is about
1,800 feet long end extends westward from Seaside Sanstorium around
Seaside Point to the tip of Magonk Point. Shore line changes have
been irregular consisting of sceretion and a varying amount of see-
ward movement of up to 100 feet between 1846 and 1882-83 and ero-
sion and landward shore line movement between 1883 and 1955, the
latier varying from about 50 %o 75 feet at Seaside Point to aboub
25 feet or less along the easterly half of the ghore between Sea-
side and Magonk Points end 50 to 100 feet along the rest of the
shore a% and adjacent to Magonk Point.

19. The 6, 12 and 18-foot offshore depth contours moved 100
+0 300 feet seawa.rd from 1839 to 1882-83 indiceting shoaling. No
comparstive depths were awvailable to indicate changes afber 1883.

20. Mpgonk Point o White Point. - This shore line extends
ghout 1,900 feet from the tip of Magonk Point 4o the tip of White
Point. Between 1846 and 1882-83 there was a varying seawsrd move-
ment of ihe entire shore line. The maximmum movement of approxi-
mately 200 feet oecurred along the east and central porbien of the
aren. Comparison of the 1882-83 and 1955 shore lines indicates
thet there was little chenge in the vieinity of Magonk Point and
erosion and lapdwerd movement of 50 to 75 feel along the central
and western portion of the shore.

. 21, The 6, 12 and 18-foot offshore depth conmbours moved
geaward bebtween 1,839 end 1882-83 for varying distmes uwp to
500,300 end 200 feet respectively indicating shoaling. Compari-
son of Profile 13, s T during 1955 with the above depth contours
for 1882-83 indicates that the only mppreciable change during the
period consisteﬁ of deepening in the vicinity of the 6-foot depth.

22. ¥White Point %o Pleagure Beach. - The shore line in this
area extends about 1,500 feet northward from the tip of White Point
0 Pleasure Beach. Shore line changes between 1846 and 1882-83
consisted of a seaward movement throughout the area of about 50 to
150 feet. Between 1883 mnd 1955 there was an additional seaward
movement of the shore line aleng the sowtherly two-thirds of the
shore, with the largesi movement during the period approximately
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150 feet while along the northerly one-third of the shofe there
was an irregular lsedward movement not exceeding about 50 feet.

23, The 6, 12 and 18-foot depth contours for 1839 and 1882~
83 generslly moved szeaward indicating that shoaling occurred off-
shore during the intervening period.. No comparative depihs were
availsble o dstermine offshore depth changes after 1883

2k, Pleasure Beach. - This shore ares with & J.eng'l'.h of about

1,700 feet exbtends northward slong a ssndy beach to and around a
rocky point. Chenges along the sandy beach aslong the southerly
650 feet of shore consisted of aceretion and seawsrd movement of
about 150 feet between 1846 and 1882-83 and erosion and landward
movement of about 50 to 75 Peet between 1883 and 19%5. Chonges
slong the remainder of the shore have been irregular during the
sbove perieds, consisting principally of seaward movement, prob-
ably more the result of consiruction of shore structures and
artificial £illing rather than natural shore processes.

. 25. The 6, 12 and 18-foot depth contours moved seaward
between 1839 and 1882-83 along the enmtire offshore ares indicabing
shogling. Comparigson of Profile 13&- rnn during 1955 with the 1882~
83 depth conbours indicates that 'bhere was no change in the vicinity
of the 12 and 18-foot depths and a slight deepening in the vieinity
of the 6«»:'300*&* depth.

S 26, Plemure- Beach to Jordan Cove Entramce. - The shore line
has a length oF . approximately 3,900 feet extending northward from

.~ the Pleasure Beach ares t0 the Jordsm Cove entrance. During 1838-

39, 1846 and 1862-83, the northerly 1,200 feet of the ares conzisted
of a northward trailing spit which in 1955 was included in the erti-
ficially £illed triangular land area which extends almost scross .
Jordan Cove. During the period 1838~39 to 1846 the ghors gensra.lly
moved landward about 100 to 150 feet throughout its lenmghh.

1846 to 1882-83 there was little chenge in the position of the
southerly 300 feet of the ghore while the 'rest of the shore moved
about 100 feet seaward. Between 1883 and 1955, there was little
change along the southerly 600 feet of shore, irregular landward
movement slong the next mortherly 600 feet and & large seaward move-
ment along the north end of the area resulting from artificial f£il-
ling avound 1931 of the trisngular shaped land ares at the Jordan
Cove entrance,

27. Yhe 6, 12 and 18-foot depth contours moved seaward Oppo-
site the entire area from 1839 to 1882-83 indieating shoaling.
Comparison of Profile 15, run during 1955 with the 6-foot depth
contour for 1882-83 indicetes that there was some deepening in the
vieinity of the 6-foot depth.

28. BShors West of Jordan Cove Entrance. - This shore area
extends westward from the Jordemn Cove entrance aboul 2,500 feeb
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to the tip of the first prominent shore projection between Profiles
17 and 18. During the period 1838-39 to 1882-83 there was a sea-
wvard moveuent of the easterly 1,500 feet of shore. This movement
was about 250 feet at the cove entrance and it diminished progres-
sively to the west. During the above period, the rest of the shore
line moved irregularly landward and seawsrd. From 1883 to 1955 the
entire shore line moved landward for distances varying from about
50 feet to 150 feet with the smeller recession along the shore pro-
Jection at the west end of the ares.

26, The 6, 12 and 18-foot depth contours moved seaward. oppo-
site the entire area from 1839 to 1882-83 indicating shoaling.
Comparison of Profiles 16 and 17, run during 1955, with the 6-foot
depth contours for 1882-83 indicates that there was & small amount
of deepening in the vieinity of the 6-foot depth.

30, Millstone Point. - Thig area includes the entire shore of
Millstone Point, about 5,500 feet in length, from the shore pro-
jection between Profiles 17 and 18 to the east end of the sandy
beach located about 1,400 feet east of the tip of Bay Point.
Changes in the positlon of the sghore line aslong the east side of
the point between 1838 and 1955 consisted of erosion and landward
movement varying from about 50 to 200 feet. Along the south shore
they consisted of an irregular seaward movement up to 200 feet be-
tween 1838-39 and 1882-83 followed by a smaller landward movement,
generally less than 100 feet, from 1883 to 1955. Along the west
shore, from 1838 to 1955 the shore line moved predominantly seaward
with the largest movement sbout LOO feet. This accretion appears
to have occurred artificially by disposal of “the stone quarry waste
which now constitutes most of the shore line.

31. Offshore depth changes between 1839 and 1882-83 are indi-
cated by the movement of offshore depth contours. Opposgite the
east shore of Millstone Point, the 6-foot depth contour moved ir-
regularly indicating 1ittle change in the vieinity of the 6-foot
depth while the 12 and 18-foot depth contours moved seaward indi-
cating shoaling. Opposite the south shore of the point, the 6,
12, and 18-foot depth contour movements were smsll and generally
seaward indicating shoaling. Opposite the south bhalf of the west
shore of the point the 6 amd 12-foot depth contours moved gener-
ally lendward indicating deepening while 18-foot contour movements
were irregular. Opposite the north half of the west shore of the
point the 6 and 12-foot depth contours moved seaward indiceting
shoaling while the 18-foot depth contour moved landward indicating
deepening. Comparison of Profile 18, run during 1955, with the
1882-83 6~foot depth contour indicates that there was a small a-
wount of deepening in the vicinity of the 6-foot depth.

32. Between Millstone Point and Bay Point. - This section of
shore, about 1,400 feet in length, is located between the west
limit of the study arem at Bay Point.end Millstone Point. Between
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1838-39 and 1862-83 there was a landward shore line movement along
the easterly half of the area of verying amount up to 200 feet, and
seaward shore line movement, increasing westward up 10 gbout 200
feet along the west half of the area to Bay Point. There was liftle
change at Bay Point. Between 1882-83 and 1955 shore line positions
indicate +that accretion occurred along the east half of the area
with the seaward shore line movement not exceedlng 25 feet while
erosion along the west half of the ares moved the shore line land-
ward for a distance generally not more than 50 feet.

33. The 6, 12 and 18-foot depth contours moved seaward opposite
the entire ares from 1838-39 to 1882-83 indieating shoaling in the
vicinity of these depths. Comperison of Profiles 19 and 20, rwn
during 1955, with the 6, 12 and 18-foot depth contours for 1882-83
indicate that dsepening occurred in the vicinity of &1l depths, with
the amouwmt of deepening larger a*sgﬁhe greater depth.



APPENDIX F
LITTORAL DRIFT

l. Listed below are Indices of littoral drift obtained from
field inspections, comparative shore line change maps and aerial

photographs.

Direction of Littoral drifit was interpreted as being

in the direction of growth of sand spits; toward the sides of
groins or other projections &t which accretion was found or toward
the ends of beaches where materisl was finer as shown by variation
of beach composition from coarser to finer material.

Indices of Drift

Indicated
Direction
Shore Ares of Drift Evidence Date Authority
New London shore North  Material im- Nov.l5, 1955 Field insgpec-
north of New pounded on tion
London Harbor south side Feb.18, 1949 Aerial photos
Lighthouge of groing
do Korth Peocked beach Hov.l5, 1955 Field inspec-
wider south tion
side rock  Feb.18, 1949 Aerial photos
oubocrop
Osprey Beach Forth Material im~ Nov.1l5, 1955 Field inspec-
pounded on tion
soutk side Feb.1l8, 1949 Aerial photos
of groins
and heach
composition
finer al
horth end
of beach
North end of

Ocesn Beach

Eazt shore of

Goshen Poink (East
half of Harkness

Memorial State
Park)

South Sand impound-Nov.l5, 1955 Pield inspec-

ed g% north tion
slde of rock
outcrop
Norib- Beach compo- Nov.1l6, 1955 Field inspec-
east sition finer tion
4o north and Feb.10, 1949 Asrial photos
wider sand

besch held at
south side of
rock oubcerop
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“Indicated

Direction
Shore Area of Drify Evidence Date Anthority
Harkness Memorial West Westward .- Fov.l6, 1955 Field inspec-
State Park West of trailing sand tion
tip of Goshén gplt across
Point Goshen Cove
enirance and
heach composi-
tion finer fo
the west
Seaside Sanalorium Esst Sand impound- Nov.22, 1955 Field ingpec-
ed on west +ion
side of Feb.10, 19k9 Aerial photos
groing '
Between Magonk and West Malerial im- Nov.ll, 1955 Field ingpec-
White Points ' pounded &t tion
cast side of
rock outcrops
About 400 feet North Northward Nov.22, 1955 Field inspec-
forth of White trailing sand ticn
Point spit across Feb.10,1949 Aerial photos
craek entrance '
Bast shore south North KNorthward 1838-39,1846 Shore line
of Jordan Cove trailing spit and 188é~83 change msp
eotrance
West shore south East Sand impownd- FNov.22, 1955 Field inspec
of Jordan Cove ed at west tion

entrapce

gide of
groins



APPRENDIX G
EXTSTING PROTECTIVE STRUCTURES

1o Gereral. = Probective structures:consistipg.of:sea walls,
.bulkheads, groins, revetment and breakwsters exist throughout the
study area.  Most. structures have been bullt by individuals or
private groups and detailed information concerning them is not
available. Structures have generally been built to protect the
immediate shores which they front. In most cases they have had
little or no effect on adjecent shore lines. Information concern-
ing the types of structures existing at specific localities ob--
tailned from inspection of the area during Novewber 1955 is included
in Appendix A, Structures in New London consist principally of
sea valls and revetment protecting residences 3 the shore road and
low land sreas all loceted close to the Water's edge north of
Ocean Beach. There are also a few short groins in thils aresa.
Ocesh Beach does not have any shore structures.  In Waterford, the
principal structures consist of sea walls, bulkheads end groins at
Seaside Sanatorium snd along the siiall residential developments !
immedistely north a.nd 'south of Pleasure Beach and along. the shore
at the:west side of' the Jordan Cove entraunce. Riprap revetment
has been used to. protect a considerable extent of Goshen Point and
most of .the shore of Millstone Point is covered with stone quarry
vaste, A limited amount of information is available from Federal
permits igsued for structures apd from the field survey run for
this study a.nd it is includ.ed below.

2° Seaside Sanstorium. Seawall and Groinso - The<shore front-
ing Sea.sid.e Sanatorium is fronted by a rubble masonry sea wall and
five riprap groins. The two longest groins make an angle of about
60 degrees with the wall. They were constructed according to a
Federal Eermit around 1932 to lengths of 500 and 360 feet, respec~
tively, 4 feet wide and with top elevation 1.4 Peet above mean low
water. The other three groins also according to a Federal permit,
were constmcted around 1938 each to a length of 200 feet, width
of 20 Peet and top elevation epproximately equal to mean high water.
They are the end and center groins of the systems No permit was
issued for the wall but it is umderstood that it was built during
the same period. During 1955; a field survey determined the top
of wall was 1%.2 feet above mean low water at Profile 12. The
groins hold beach mterial on their west sides. They have deteri-
- orated due to lack of mainténance but are gtill effective in re-
ducing erosion. The wall appears to be in good comdition and it
‘adequately protects the lawn behind it. Riprap has been uged in
places along the toe of the wall to protect against undermining.

3. Timber Bulkhead at Jordan Cove Entrance. - During 1947 s
timber bulkhead was constructed scross the south or seaward shore
of the triangular filled land aresa extending westward from the
shore on the east side of the Jordan Cove entrance. According to
a Federal permit the bulkhead was 2100 feet long with a top
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elevation 5 feet gbove mean high water. A timber jetty about 100
feet long was constructed perpendicular to the bulkhead at its
west end and 6 groins, each about 10 feet long, were built perpen-
dicular to the east end of the bulkhesd. The filling of the land
and construction of another timber bulkhead, belfeved to be on the
landward side of the area was dome according t¥ a previous pemit
around 1931. During November 1955 it was found that the bulkhead
built during 19%7 was largely destroyed and the backfill was part-
ly washed out permitting the shore line to recede to a positidn
behind the bulkhead remsins. The bulkhead on the landward side
was sbill qomparatively ‘intact.

h. Sea Wall and Groins at West Side of Jordan Cove Bnbrance.
Two riprap groins and & rubble masonry sea wall have recently been
constructed along the shors immediately west of the Jordan Cove
entrance. Work was started during 1954 in connection with con-
struction of a new residential development and it was still in pro-
gress during November 1955. The most easterly groin near the cove
entrance is about 10 feet wide and 140 feet long. The other groin
about 650 feet to the west is about 30 feet wide and 170 feet longe.
The rubble masonry wall extends westward from the easterly groin
behind the sand beach along most of the shore to the other groin.
For a short distance to the east or downdrift of the easterly
groin riprap revetment bas been placed, apparently to stop reces-
‘sion of the shore in this area. The sea wall at Profile 16 has a
tdp elevation of 14.0 feet above mean low water. The groins im-
pound or hold a wider sand beach on their west sides. According
to a Federal permit issued for this work; the groins already built
are only two of & system of five planmd, with one proposed at a
point midwsy between the two now existing, and two more proposed
at 250-foot intervals west of the most westerly existing groin.




APPENDIX E

ESTIMATES OF COSTS OF IMPROVEMENTS

1. General. - A useful life of 50 years has been assumed in
determining amortization charges. A rate of interest of 2.5 per-
cent per annum has been used. Maintepance requirenents of sand
fille are based on maximum rates of loss determined from past
shore recession with a minimum rate of loss of one foot per year.
Annual maintenance costs for. groin, Jetty and culvert comstruction

- have been estimated as one percen'b of the first cost of construc-

tion.

2. West Shore of New London Harbor. - The plan of protection
consists of construction of a groin near the apex of the sand
beach opposite Mitchell Junior Collegeo

(a) First Cost of Consj;ruction

Groin, 600 tons riprap @ $15.00 $9,000
Contingencies 1,400
Subtotal $10,500
Engineering and design 500
Subtotal ‘ $310,500
Supervision and ad.ministration 800
Total First Cost $11,700

{b) Annual Charges

Interest $ 290
Amortization 120
Maintenance, 6 tons riprap @ $15.00 90

Total Annual Charges $ 500

3. Neptune Park and Ocean Beach. - The plan of protection
consists of direct placement of sand fill along the .south end of
Neptune Park and the adjoinlng north end of Ocean Beach.

)

{a) Pirst Cost of Comstruction

Sand Fill, 40,000 cu. yds. @ $1.25 $50,000
Contingencies 7,500

Subtotal 457500
Engineering and design | 1,800
' Subbotal 552300
Supervision and edministration b, 700

Total First Cost $B5 ,000



(v) A.nnual Charg és

Interest $ 1,600
Amortization - T00

Maintenance
Sand £111, 2,000 cu. yds, @ $1.50 3,000
Total Aonual Charges $ 5,300

4. Goshen Cove Inlet. 4 The plan of protection consists of
(1) construction of two jetties at the Goshen Cove inlet or (2)
inclosure of Goshen Cove inlet in & culvert.

(a) First Cost of Comstruction

Plan Involving Jetty Construction

Two jetties, 5,000 tons riprap @ $12.00 $60,000
Channel revetment, 500 tons riprap @ $6.00 3,000
Contingencieg ‘ 500
Subtotal $72,500
Engineering and design ‘, 2,200
Subtotal $75,700
Supervision and administration 5,300
Total First Cost 480,300

Plen Involving Inclosure of Inlet in a Culvert

~ Pipe, 400 feet @ $25.00 $10,000
Concrete Headwall 900
Quarry run stone; 600 toms @ $6.00 3,600
Riprap, 900 tons @ $10.00 9,000
Sand £411, 5,000 cu. yds. @ $1.50 7,500
Contingenciles - h,700
Subtotal $35,700
Engineering and design. 1,000
Subtotal $36 ‘f T00

Supervision and administration 2,300
' Total First Cost $39,000

(b} Annua) Charges
Plen Involving Jetty Comstruction

Interest $ 2,000
Amortization 800

Maintenance :
Jetty, 50 tons riprap @ $15.00 750
Revetwent, 5 tons riprap @ $10.00 50
Total Anhwal Charges $ 3,600
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(b) Annval Charges(Continued)

Plan Involving Inclosure of Inlet 4n & Culvert

Interest _ $ 970
Amortization . 400
Ma.intenance » 1% of total first cost’ 390

Total Annual Charges $ 1,760



APPENDIX I

ESTIMATES OF BENEFITS FROM IMPROVEMENTS

1. General. - The benefits computed herein are based on the
promotion and encouragement of the healthful recreation of the
people by probection and improvement of bheaches, on protection of
ghore property and increagsed earning power or value of shore lands.
Benefits accruing from increased welue of areas behindi ard adja-
cent to shore property, increased business returns and recreationsl
use of privately owned shores have not been evaluated. The United
States does not own land in any of the areas considered for pro-
tection or improvement. Therefore, no Federal benefit will result
from the plans considered.

2, Wegh Shore of New london Harbor. - Stabilization of the
sandy cuspate beach opposlte Mitchell Junior College by construc-
tion of & groin could result in a private recreational benefit by
providing for continued use of the beach in its present loecation.
o information is availa'ble which can be used to evaluate this
benefito

3o ;He;gtvme Park a.nd Océan Beach

8o Direct Da.ma.gLes Prevented

' - (1) Private Benefit. - The proposed. beach widening
will reduce wave attack on the existing development and will re-
sult in (a) & saving in the maintensnce cost of sea walls and (b)
a reduction of' storm damages to lawns and residencesa

(a) -Savings in Maintenance Cost of Existing Sed

ﬁalls

Estimated value of sea walls $30,000
Egtimated benefit or reduction

in maintenance cogt of sea '

walls, 1% or $ 300

(b) Reduction of Storm Damages to Lawns and
Residences. - Due to the narrowness of the fronting send beach,
breaking waves can overtop the gea wall during storus causing damm
age to. lawns and residences. It 1s estimated that reduction of
this type of demege by a wider sand beach will amount 0 at least
$200 per year.

ba Increased léiza.zvnizzq.lggL Power or Value of Shore Land

(1) Non-Federal Public Benefit. - The proposed plan
of proteetion will increase the aree Of shore lsnd, enlarge the
tax bhase and be reflected. in a lower tax rate. The benefit there-
from is evaluated as an inerease in taxes on the estimated value
of the additional privately owned shore land.
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‘Increased area of privately -

“owned land ‘ 40,000 Square Feet
Estimated value @ $0.50 per .
square foob $20,000
Tax Rate 4o mills :
Bgtimated benefit 40 x 20 $800

- (2) pPrivate Benefit. - The proposed plan will in~
crease the value of shore land. The benefit to owners therefrom
is estimated as 5 percent of this increase. _

Bstimated Incresse in value of shore
land $20,000
Estimated annual guin or benefit @ 5%  $ 1,000

Lo Recreational

(1) Non-Federal Public Benefit. - The proposed beach
widening will provide approximately 15,000 square feet of addition-
al area at Ocean Beach for public recreationsl wse. It is assumed
that this area is needed during periods of peak use (Sundays, hol-
ideys end Saturdays), the existing area being adequate during week
days. Using a 10-week season during which peak use occurs during
only T70% of the Sundsys, holidays and Saturdeys because of weather
conditions, it is estimated that the additiomal area will be needed
and used during 15 days. The benefit therefrom based on a desira-
ble space standard of 75 square feet per person is evaluated as
the minimum fee which patrons would be required to pay if the beach
were a private enterprise. This minimm fee is $0.25 per person
per beach use. The annual recreational benefit is therefor:

15 x 14,000 X  $0.25 or approximately $700
75 -
E,.  Summary of Benefits - Neptune Park and Ocean Beach
Bepefit Non-Federal Public Private Total
Direct damages prevented  $ - 0 $ 500 $ 500
Increased earning power or
value of shore lend 800 1,000 1,800
Recreational 700 0 700
Total $1,500 $1,500  $3,000-

4, Goshen Cove Inlet. - The benefit to be derived frcm the
plans for maintaining the flow through the Goshen Cove inlet con-
siets principally of elimination of a dralinmage yproblem which re-
sults in minor flooding or an offensive condition due to lack of
tidal flushing. The benefit is largely intangible., No informa-
tion is available that can be used to evaluate the benefit.,




SANITARY STUDY OF ‘THE CORNEC'EIC[IT-§HORE

l. Gereral. - The Department of Health of the State of Con=
necticut bas periodically conducted Bacterial and sanitary surveys
of shore bathing waters to obtain specific information concerning
their condition. The surveys have served to point out to munici-
pal suthorities and other interested persons the "danger spots®
along the shore which are seriously affected by sewage pollution.

2. Bacteria] Survey.- The bacterial aurvey consists of sam-
pling of the water at approximate 1000-foot intervals along the
shore in water depths of from 2 to 6 feet, such depths covering
mogt of the areas used for bathing. The samples are faken as
nearly as possible at. four stages of the tide; nsmely, high, low,
~ome<half ebb apnd one~half flood. Wimd direction at the fime of
sampling is recorded but no attempt is made to take samples under
different wind conditions as 1t I1s believed that the run of the
tide is the principal factor influencing the travel of pollution
along the shore. Three 10 milliliter, three 1 milliliter and
three 0.1 milliliter portions of each sample are examined and the
concentration of coliform organisms per 100 milliliter is reported.
_The most probable mumber of coliform organisms for each statlon is
obtained by aversging the figures for the four tidal stages. The
a.nalytical f:lgure for a shore section ig cbtained by averaging the
Fédults for° ﬁifferent stiﬁéi'ﬁs included. Classification is ma.de
as follewa,, i

Most Probable Bumber of
Coliform Organisms for 100 Mi.

0-50
51-500
501-1000

over 1000 '

Class D waters are considered to be in a questionable category
from the gtandpoint of bathing water safety.

3. BSanitary Survey. - In addition to the bacterial survey, &
sanitary survey has been conducted. This Includes the location of
sewer outlets with data as to flows and character of untreated and
treated sewage. The npearnegs of pellubing influences and posgibi~
lities of ghifting direction of travel of pollution under different
wind conditions were taken into account in this part of the study.
In connection with studies of shellfish areas in many harbors,
floats had been set out to measure the rapidity of water travel
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and these data were available in considering bathing waters in
these locelities, The sanitary survey was used to classify waters
and afforded comparison with resulte obtained by the bacterial
gurvey.

b, Clagsification of the Shore. - The shore was classified
by bacterial analysis of samples collected during 1954. According
to this classification the waters of New London Harbor between
Long Rock at Nephune Park and the east limit of the study ares are
in Class D and therefore in a questionable caetegory from the stand-
point of bathing water safety. Other waters within the study ares
wvere found to be in satisfactory condition.




- APPENDIX K

" DESIGN OF PROPOSED STRUCTURES

l. Groin st New London Herbor Shore Fear Profile l. - fThe
proposed groln is designed for riprap comstruction with a sand
tight core of quarry run stone. Side slopes and sizes of cap and
slope stopes are determined from the graphs based on the modified
Iribarren formila in Technical Report No. 4 of the Beach Erosion -
Board. The specific gravity of tHe stone is taken as 2.60 to pro-
vide a minimm unit weight of stone of 160 pounds per cubic foot.
The wave height is determined as the maximwm which could occur at
the outer end of the groin based on a design tide 3 Peet above the
plane of mean high water. This wave height is the height of
breaking waves from the relationship d/H = 1,28 where d is the
deprthgf bresking and H is the wave height at breaking. There is
sufficient fetch opposite this shore for winds to generate waves
of the mwaximum size which could exist according to the gbove re-
lationship.

Degign Depth = d = depth at end of groin at mean low water

- 4 renge of tide £ 3
= 240,643 = T.6 feet

Wave Height « Hz d TH
e et RS g = Ty ¢ 59 feet

Fi"om Plate D-6b and Tsble D-10 of T. R. & for a-slope of 1 .on

1.5
~dr ® 3.3x10° where W = Weight of stones in pounds
 and X' = stone gize i_zeefficient a2 008

W

EB

1,008 (330,000)

W 2640 l;ounds » 1.3 tons
Therefore, side glopes of 1 on 1.5 and cap and slope stones of 1
to 2 tone, average 1.5 tons, will probably be satisfactory.

2. Goghen Cove Inlet. - a. Slopes and Stone Sizes. ~ The
proposed jetties are designed for riprap congtruction with & sand-
tight core of quarry run stone. Side slopes and sizes of cap and
slope stones are determined from the graphs based on the modified
Iribarren formula in Technical Report NWo. 4 of the Beach Erosion
Board. The specific gravity of the stone is taken as 2.60 to pro-
vide & minimum unit weight of stone of 160 pounds per cubic foot.
The wave height is determined as the meximum which could cceur at
the outer end of the Jjetties and also 50 feet shoreward of the
outer end based on s design tide 3 feet above the plane of mean
high water. This wave height is the height of breaking waves from

K-1



the relationship 4/H = 1.28 where d is the depth of breaking eni H

is.the wave height &t breaking. It has been determined from the N
wave forecasting method in Technical Report No. 4 that with the

existing fatch of 19 miles and & wind speed of 50 miles per hour,

waveg of the size indicated by the above relationship can be gen=

exated.

Computation for Slopes and Stone Sizes

- Quter Epd of Jetty 50! from Outer End of Jetty

3.8¢

Water depth = 6!
0, !l ]

Design depth » 3/2.6/6 = 11.6° = 3,!2,3;3,8

Wave Height 11.6 . G
N s~ mal 1

l-i AL

From Plate D-6b and Table D-10 of T.R. 4t for a Slope of 1

on 1.5

L

WK
Where K?

6.4x102
»008

5120 1bs.
2.6 tons

1.2x106
068

9600 1bs.
1-1-08 tons

W n W

=
T

and. for a Slope of 1. on 2

1.7x107
017

2890 1hs.
1.5 tons

3.2x10°
2017

5hkO 1bs.
2,7 tons

w/k'
Where K'
W

W

|13 1)

&
ooy o9

Therefore side slopes of 1 on 2 with top and slope stones of 2 to
L tons, average 3 tons for the outer 50 feet end 1 to 2 tons, av-
erage 1.5 tong for the remainder of the Jetties will probably be

satisfactory. Similar slopes and stone.sizes will probably alsc

be adequate for cover stones for the proposed culvert.

'bs Channel and Culvert Flow. - The proposed channe.l and
culvert were designed to provide for a flow sufficient for flush-
ing Goshen Cove. It was assumed that a flow which would produce a
winimum tidal range of 1 foot in Goshen Cove with & mean range of
tide of 2.6 feet in long Island Sound would be sa.tisfactory. TWO
plans were considered as follows:

(1) A 400-foot long culvert at the inlet connected
to a channel 50 feet wide and 1200 feet long with bottom at mesn
low water elevation leading to the Goshen Cove pool.

(2) Jetties at the inlet entrance and & chammel 50
feet wide and 1600 feet long with bottom at mean low water eleva-
tion leading to the Goshen Cove pool.



Fresh water flow constibtutes orly a minor portion of the total
flow. Only tidal flow was provided for in the design. In the
plan involving inclosure of the inlet in & culvert, in addition to
s mean tidal range of 2.6 feet in Long Island Sound and 1.0 feet
in the Goshen Cove pool, a range of 1.05 feet at the shore end of
the culvert was estimated by trial and error to account for the
head loss in the channel connecting the culvert to the pool. The
following relationships were used for water elevations based on
the same mean tidal level in all parts of the waterway, a tidal
cycle of 12 hours and & rise and fall of the tide following a sine
CUrve. .

Culvert Plan

l»30 # 1.30 sin 30T
1.30 £ 0,525 sin 30 {T-2. 2)
1.30 £ 0.50 sin 30 (T-2.8)

Jetity Plan

¥y = 1.30 £ 1.30 sin 30T
Y3 = 1,30 0.50 sin 30 {T-2.25)

)
D N
BB %

i which Yl = water elevation in Long Island Sound¥*
- Yo = water elevation gt shore end ¢f culvert¥®
¥3 = water elevation in Goshen Cove pool¥*
. T « Time in hours besed on the origin of the Long
Island Sound tidal curve

¥ All ﬁaﬁer elevations refer {0 mean low water in
Long Island Sound

For balsnced flow, the above equations would have to be adjusted
to account for differences in mean tide level between Long Island
Sound, the shore end of the culvert and the Goshen Cove pocl.
Flow in the culvert was based on the following formula for con-
crete plpe with square cornered entrance flowing full:

e
TET \/ g iy ~y2'T

QP o8

\F 1#0 31 DUo5 % 0.026 Lip
o ‘ Dlez

flow in the culvert

dismeter of culvert

loss of head through the culvert
length of the culvert

in which 9p
1 - Yo
TR

8 & 6 0

Flow in_ the charnel was based on Mannings' formula with two dimen-
sional flowg expre%sed as‘followss

Culvert Plan ’ ) % 2/3 : q/a
T2 + ¥3) L.486 (¥3 £ Y2 (Yg—-!‘)-"
G- w () 2 ) ¥ (g
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Je‘btx Plan
-V (_Li) 1.&86 (YB {4 Yl)e/ 3 (u) 1/2

Le
flow in channel

In which Q, =
w w width of channel
n = roughness factor = 0.025
Ic = length Of channel

Based on the scaled area of Goshen Cove and & 1 feot tidal range, the
required volume of flow during one tidal ebb or flood period (sasumed as
6 hours) was determined to e 900,000 cubic feet. The volume (V) of
flow in or out of Goshen Cove was computed as the sumstion of the flows
during increments of time (8%) for one ebb or flood period. Expressions
for the total volume of ebb or £lood flows are as follws

15%;600 ¥2’(Y3)5/3 (f - YS)l/e

Culvert Plan

v = Zq, At
v = E.Q-p At

Jetty Plan
V= 2Q 4t

In whichAt = one-half hour

Computation of the flows for the culvert plan with the conditions de-
scribed sbove, using various pipe sizes, indicate that an everage flow
{(average of inflow and outflow) of slightly over 900,000 cubic feet
would result if the pipe dlsmeter were b feet. The computed inflow inm

_ this case was slightly larger than the outflow indicating that the wmean
tidal level in Goshen Cove would be slightly higher than that in Long
Island Sound. Computation of the flows for the jetty plan indicated an
average flow in excess of 2,000,000 cubic feet which would enmbail a tidsl
range in Goshen Cove in excess of the required minimum of one foot. The
computed dinflow in this plen was greatly in excess of the oukflow .indi-
cating further thet the mean tidal level in Goshen Cove would be higher
than in Long Islane Sound. The minimum required volume of ebb or flood
flow of 900,000 cubic feet was satisfied by both plans. Refinement of
the water elevation equations to scecoumt for the differences in mean
t1dal height between Long Island Sound and Goshen Cove would not mate-
rielly slter the results obtained from the above described method.
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FIG. 1. NEW LONDON HARBOR, NEW LONDON. Nov. 15, 1955.
Revetment and groins protect beach south of Profile 1.

FIG. 2. NEW LONDON HARBOR, NEW LONDON. Nov. 15, 1955.
shore.,

FIG. 3. NEW LONDON HARBOR, NEW LONDON., Nov. 15, 1955. Sendy
pocket beach between rock outcrops north of harbor lighthouse.
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FIG. 1. OSP&EYBEACH NEW NDON. July 19, 19,8.
Grops of bedrook.

FIG. 2. OSPREY BEA BACH, NEW LONDON, Dec. 2, 1950, Bathhouse
demolished outt ; Compars with Fig. 1. abovs.

FIG. 3. OSPREY BEACH, NEW LONDON. Sept. 9, 1954.
Stony shore and deamaged bathhouse after Hurricene Carol.
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FIG.2. NEPTUNE PARK AND OCEAN BEACH, NEW LONDON. Nov. 15, 1955.
ig. L. sbove. DBeach lewer and nerrower.

FIG. 3. OCEAN BEACH, NEW LONDON. Nov. 15, 1955

Wide sandy public bething beach.
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FIG. 1. WEST OF ALEWIFE COVE INLET, WATERFORD. Nov. 16, 1955.
Tambolo ties Goshen Point to rocky 1sland at oove inlet.

FIG., 2. HARKNESS MEMORIAL STATE PARK, WATERFORD. July 19, 19L8.
Sendy pooket bathing beach at east side of Uoshen Point.

F1G.3. GOSHEN COVE INLET, WATERFORD. Aug. 13, 1947. Chennel
excavated one week before - has bar across its mouth.
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FIG. 1. EAST OF SEASIDE SANATORIUM, WATERFORD. Nov. 17, 1947.
Sandy beach extends eastward Ironting Goshen Cove.

FIG. 2. EAST OF SEASIDE SANATORIUM, WATERFORD. Nov. 22, 1955.
Compare With AbOVe. NOTe Wave Out 80arp.

FIG. 3. SEASIDE SANATORIUM, WATERFOKD. Nov. 22, 1955.
Sandy pocket beach well end groins front lawns.
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FiG, 1. SOUTH OF MAGO POINT, WATERFOR. Nowv., 22, 1955,
Seandy poo! oY)

FIG. 2. WHITE POINT, WAT-RFORD. Wov. 22, 1955. Sandy
pocket beach et south side of point.

FIG.5. NORTH OF wH1(k POINT, WATERFORD. Nov. 22, 1955, Sand
beach. 'Wealls and bulknead front houses at waters edge.
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FIG. 1. PLEASURE BRACH, VATELFORD. Nov. 22, 1965
Sendy tambolo fronts cove.

ATERFORD. July 19, 1948. Bulkhead
and east of oove entrancs.

FIG., 3. JORDAN COVE, WATERFORD. Nov. 22, 1955. Remains

of bulkhead. Compare with Fig. 2, sbove.
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FIG., 1. JORDAN COVE, WATERFORD. Nove 22, 19550
New development along sandy beach west of cove entrance.

¥I1G, 2, MILLSTONE POINT WATERFQRD. July 20, 1948. Quarry

wagte covers Fox Island.

FIG. 3. EAST OF BAY POINT WA'H‘;R. July 20, 1948,
Sandy pockst t ' . from rocky Bay Pod.nt.
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