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CORPS OF ENGINEERS, U. S. ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
BOSTON 10, MASS.

NEDVN _ 7 February 1949

SUBJECT: Beach Erosion Contrél Report on Cooperative Study of
Connecticut, Area 1, Ash Creek to Saugatuck River,
Connecticut,

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

SYLLABUS

This report, the first of eleven to cover the enbtire comst
of Connecticut, covers study of the shore line from Ash Creek, Pairfield
to the Saugatuck River, Westport. The purpose of the study was to
determine the most suitable methods of stabilizing and improving the
shore line 'in this area,

The Division Engineer finds that the entire area constitutes
a resort development, that major extents of the entire shore constibtute
desirable locations for beach lmprovements, and that improvement of
the shore requires artifiicial replenishment of the sand beaches. The’
Division Engincer alse finds that the hydraulie pumping of sand on the
shore from offshore depths is entirely practicable.

The Division Engineer recommends adoption of projects
authorizing Federal participation to the extent of one-third of the
first cost of the proposed improvement of the following publicly-
ovned shores.,

a. Jennings Beach and Ash Creck, Fairfield, - Con-
struction of an impermeable jetty 800 feet long, and if necessary,
dredging of an inlet channel and jetty foundation through the outer
bar, all at a cost of $56,000 for new work and $500 annually for
maintenance. The estimated amount of Federal participation is $22,000.

be. Sasco Hill Beach, Fairfield. - Widening to a 1l00~foot
width, 900 feet of beach by direct placement of sand, and construction
of 6tne impermeable groin LOO feet long all at a cost for new work of
$h2,000 and $700 annually for meintenance. The estimated amount of
Federal participation is $14,000.

¢« Southport Beach, Fairfield, - Widsning to a 100-foot
width, 700 feet of beach by direct piacement of sand and construction
of one impermeable groin Loo feet long all at a cost for new work of
$20,000 and $385 annually fof maintensnce, The estimated amount of
Federal participation is $10,000.

-'V‘i.-



ds Burial Hill Beach, Westport. - Widening to a 100~
foot width, 500 feet of beac¢h by direct placement of sand at a cost for
new work of $16,500 and $265 annually for maintenance contingent upon
the construction by others of a Lo0-f oot training wall on the east bank
of Bufial Hill Creek. The estimated amount of Federal participation
is $5,5000

©s Sherwood Island State Park, Westport. - Widening to
a 150-foot width, 6000 foet of beach by the direct placement of sand, the
creation of a stockpile by the direct placement of sand for an additional
width of 100 feet for a digtance of 1000 feet east and 1000 feet west of
Sherwood Peint, the construction of two impermeable training walls oo and
500 feet long at Burial Hill Creek and the construction of an impermeabls
groin 500 feet long all at & cost for new work of $3h2,000 and $5300
annually for maintenance. The estimated amount of Federal participation
is $114,000.

f+ Compo Beach, Westport., - Widening to a 100-foot width
the beaches east and west of Cedar Point, 2600 and 1100 feet long
respectively, by direct placement of sand, construction of two im=
permeable groins 500 feet long all at a cost for new work of $114,000
and $19L0o annuelly for maintenance. The estimated amount of Federal
participation is %$38,000,

The total estimated amount of Foderal partiecipation
in all the sbove projects is $203,500 and the estimated total cost is
$610,500,

The Division Engineer recommends adoption by local interssts
of projects for improvement of the following privately-owned shores:

8. PFairficld Beach, Fairficld (between Jennings Beach
and Pine Creek Foint}, '

b. Pine Creek Beach Area, Fairfield (between the mouth
of Pine Creek and Kensie Point),

ce Compo Mill Beach Association, Westport (between

Sherwood Island State Park and Sherwood Pord ).

- vii -



BEACH EROSICN CONTROL REPCRT ON COOPERATIVE STUDY OF CGNNECTICUT

AREA 1 .

ASH CREEK TO SAUGATUCK RIVER

I. GENERAL
AUTHORITY

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

“the State of Comnecticut, acting through the Comnecticut State Fleod Conw
trol and Water Policy Commission, for a cooperativefstudy of the problems
 of beach erosion and shore protection along the entire coast of Gonnecticﬂt

by ‘the Uniﬁed.States and the Comnecticut State Flood Conbrol and Water
Policy Commission was approved by the Chief of Engineers, Department of the
. Ay, 28 August 1947, in accordance with,the.authority'conferred by the
provisions of Sectlon 2 of the River and Harbor Act approved 3 July 1950;
and Publiec Law 166, 79th Congress, approved 31 July 1945. The approved
applicafion provided that the studies of speéific areas‘and problems. be de-
fined in appendices; that separate reports be, issued for each shore town;
and that a composite report be issued for the Sfate of Connecticub summa-
rizing ﬁhe recommendations contained in the individual reports.

2. Modification of Basie Agreement, - A request of the State of

Connecticut dated 3 October 1947, approved by the Chief of Engineers on
20 October 1ch7, mﬁdifiad the basio agreement to permit separate reports
on physiographical bases rather than on political boundaries.

In accordanée with this modification, the shore line of the
State of Comnecticut was divided into the following physiographical areas:

1. Ash Creek to Saugatuck River {Fairfield, part of
Westport)

2., Hemmomasset River to Bast River (Madison)



3. New Haven Harbor to Housatenie River (West Haven
' and Milford) .

. L4« Connecticut River %o Hammonasset River (0lg
Saybrook, Westbroeok and Clinton) -

5. Pawcatuck River to Thames Rivér_(stohington
_and Groton) :

6. WNiantic River to Connecticut River (Bast Lyme
and 0ld Lyme)

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

8. Yoroton River to- Byram River (Stamerd and
Greenwich} ‘

9. Bast River to Neﬁ'Haven Harbor (Guilford, Branford,
Bast Haven and New Haven)

10. Thames River to_Niantic River (New London and Waterford)

. 11. Saugatuck River to Noroton River (part of Westport,
Norwalk, and Darien)

The location of thése arsaas are shown oanlate 1.

5. Appendices. - . Appendix I to the ba31c agreement was approved by
" the Chlef of Englneers on 20 October l9h7 Appendlces I and III were ap-
proved by the Chief of Engineers on 16 December 1947, and Appendices IV,
V, VI, and VII on 9:September 19&8. Preparétion of Appendices VITI, IX,
X, and XTI is in progress. The subject of this report is Area 1, as defined
Ey-Appendix I.

PURPOSE

k. -Genérél; - The pﬁfpose 6f the study was to determine the most
suiﬁable mathods of stabilizing:and imgroving the shore line between Ash
Greék-and Saugatubk River. | |
| "5.‘ §EERE;V" The scope of'ﬁhe stﬁ@y?was”as follows:

" a. Determine the essential characteristics of littoral drift.

b. Determine the source and disposition of littoral material within

' ‘the area.



c. Determine which sections of the shore line are now subject to
undesirable changes, and the most suitable remedial measures for insuring
_reasohable étability of the shore line in these areas.

_g. Analysze the effect of existing structures upon the shore line
and’determine the most suitable remedial measures where necessity for
such measures is indicated.

&+ Determine which sections of the shore line are desirable lo-
cations for beach improvements, and the most effective méasures for ac-
complishing the desired improvements.

f. Analyze the shore line imprdvements.and protective measures
considered, determine the advisability of adopting projectsrfor such work,
the public interest therein, and the share of the cost, if any, to be

barne by the United Statss.

PRIOR REPORTS

6. The Physical History of the Conmnecticut Shore Line., - Bulletin No.

Lé of the State Geological and Natural History Survey of Connecticut pub-
liéhed in 1929 is a paper by Henry Steats Sharp, A.M., titled "The Physical
History of the Comnecticut Shore Line."™ This paper describes the geological
history of Comnecticut and the various topographical features of the shore
line. The geological history discussed in Paragraphs 1L to 18 is based
principally upon this report,. |

7. Beach Erosion at Compo Beach, Westport, Connecticut. « A study of

Begch conditions at Compo Beach, Westport, Connecticut, was made by the
Beach Erosion Board and a report, deted 18 April 1935 was published as House
Document No. 239, 7hth Congress, lst Session. This study determined that
the principal problem was the déterioration of a good sandy beach into a
coarse gravelly beach. It was recommended that a breakwater be constructed
at the eastern end of the beach at ﬁills Point to trap sand moving in a

northeasterly direction along the shore, and to prevent southwesterly move-

..5..



ment and deposit of heavy gravel and cobbleg along the beach. The re-
‘commended size of the breakwater was as follows: length 1090 feet,
height 10 fﬁet above mean low water, top width 8 foet, and side slopeé
of 1 vgrtical on l.5 horizontal., In addition to this breakwater it
was recommended that 16,000 cubic yards of clean sand be placed arti-
ficially on the beach. In 1948, a short groin was built at the site
of fhe recommended breakwater, and 3,000 cubic yards of sand were
placed along the beach. \

8. Effect of Federal Structures on Adjacent Bhore Lines., - A

report, "Bffect of Federal Structures on Adjecent Shore Lines", dated
11 July 1938 and a supplement-thereto dated 3 February 1939, were sub-.
mitted to the Shore Protection Board describing the conditions in the
vicinity of Southport before and after construction of a breakwater and
dike aﬁthorized under River and Harbor Act of March 2, 1829, The brgak-
water and dikg ware constructed to confine the tidal prism to the main
channel and to prevent sand drifting in ffom the eastward., It was con-
cluded that the breakwater prevented excessive drifting of saﬁd and
reduced maintenance of the channel,

| DESCRIPTION

9. Connecticut. - Connecticut is aptly termed the gateway to New
England, and itself is among the most popular vacation and tourist areas
of the counbry. Connecticut‘is approximately 100 miies long in an east-
west direction, and 50 miles broad in & north-south direction.. The entire
southern boundary Sf the State is.the shore of Long Island Sound, & rather
narrow, sheltered arm of the Atlantic Qcean. Only that part of the shore
facing open water of Long Island Sound or tributary bays is considered in
these reports. %his ghore is quite irregular and is about 165 miles long.
The bulk of the population of Comnecticut, which in 1910 was over 1,700,000

people, is in close proximity to the shore. About 140,000,000 of the country's

-l -



population live within 300 miles of Qonnecticuﬁ's shore with the resulf
that there is considerable use of the Gonnecticut shore. The fact that
Connecticut is located 'in a temperatéllatitude.and that the watefs of
Lohg‘Island'Sound are generally calmer and warmer than along the exposed
ocean shorsé_of_the neighboring States further has induced intensive
development of water-front activities. A further attfibuta of the State
is that thelflat plain which extends generally a mile or more inland is
ﬁell suited toc resort development. The conﬁecticut shore is also very ir-
regular, dotted with bays, c¢oves, promontories and near-lying islands,
~all adding‘variety té the area, and adding to its value for resort and
other purposes. Thé existénce of United States Route 1 along thé site of
the 014 Kings Highway, following the shore entifsly across the State,
closely pﬁralleléd by the main line of the New York, New Haﬁen and Hart-
ford Railréad; hﬁs encouraged more intensive_development of the
Connécficﬁt‘shora-argas thfoﬁgh tﬂe paét generations than is the ﬁsual-
casa. ‘ | | | |

10. 'Are& l, - The area of the Connecticut shore considered in this

report is an éxtent of some G.2 miles from Ash Cresk to Saugatuck River,
consisting of the entire 4.5 mile stretch of the Town of ¥Fairfield shore,
and the easterly ;.7 miles of the Town of Westport shore. This shore area
.is adjacent to and west of Bridgeport, and is about ,0 to K0 miles east of
New York City. The éntire Fairfield County in the southwestern part of
annecticut, iﬁ which this arsa is located,lis‘strongly influenced by its
proximity to metrqpolitan New York. The cenfers of population in this
area are located along United States Route 1, about one mile inlend and
parallel to the shore, and consist of the Town of Fairfield, population
20,000 in 1949, including the village of Southport in the western part of
Fairfield, and the eastern part of the Town of Wéstpqrt; population 8,000

in 19L0. This area is particularly noteworthy in that it includes Sherwood

-5 -



Island Park, the westernmost of three State-owned beaches on the Comnnecticut
ghore. The rem&ining area bordering the shore is nearly continuously developed
gs & resort and shore residential area. This developument ranges from modest
cbttagé areas to extensive estates. In general the ares is suburban or semi-
raral in nature, but neighboring metropolitan and industrial areas cause

some pollution of parts of the shore, notably at Fairfield Beach between

Ash Creek and Shoal-Point, ﬁnd along the Southport shore west of Souwthport
Harbor. The location of the area included in this study is shown on Plate 1.

11. Shore Physiography. - The sentire shore area from ASh Creek to a

poinf_half way between Shoal Point and.Pine Creek'Point is a barrier beach
in front of marsh areas extending a Quarter of a mile or more inshore. Shoal
Point is the inshore end of Penfield Reef, a cobble tomﬁolo projecting séhe
6,000 feet offshore. - A gand spit extends around Pine Creek Poiﬁt and serves
ag & narrow bar 3qparating Pine Creek from the Sound. That portion of the
. spit east of Pine Gféek Point Jjoins the barrier bheac) meﬁtiqned ahove. Kensie
Point is a glaciai hill of moderaté height extending from Pine Crasek Inlet
to Kensgie Beach, or Sasco Hill Beach. 3asco Hill RPeach is a barrier itype beach
fronting marsh areas extending from Kensie Point to Southport Harbor. West of
Southport Harbor is the only locality where significant ledpge outerops are found,
and these are minor and séatﬁered for sbout a mile and are separated by small
pockets of marsh or relatively coarse beach material, The remainder of the
Southport shore to Sasco Brook is of low glacial till fronted by a cobbly ‘
moraine and marsh areas. The area known as Greens Farms extends generally
from Sascé Brook to Sherwood island State Park. This areé is penerally one
of low glacial hills extending to the shore. Sherwood Island Park is made
Tup largely of marsh areas frontqd by & barrier beach running cast from
Sherwocod Point. At Sherwood Point large boulders offshore indicate the nature
. of this low glacial deposit. West of Shefwood Point marsh areag to Sherwood

 Pond are bordered by narrow beaches of relatively coarse material. West of
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Sherwood Pond, Compo Hill slopes to the shores, which here is of a pronounced-
coarse and cobbly nature. West of Hills Point, Compo Beach is a cuspéﬁe

bar springing from Cedar Point, the arms stretching east end north. From’
Compo Beach marsh areas bordered by narfow beaches extend to the Saupatuck
River.

12. Beach Use. - In Comnecticut private title exists only to the nean
high water line; seaward the title rests in the State. Technically this
means that the public has access to the entire stretch of shore line below
high water. Legally no_r@stricﬁions aré allowed aganinst such public usage
of the beaches bel&w high water, Actually, limited accessibility restricis
the public to bsaches where the adjacent backshore area is publicly-owned
or open to the public on a commercial basis. Even where the beach areuas ure
bhblicly—owned, use may be limited to area resideﬁts or town residents by
parking restriétions, pfeferential admission rates or omission of facilities
for travelers.

©

13, Description and Composition of Beaches. - Detailed descriptive date

concerning the entire shore line of Area 1 was obtained by field inspection.
The shore line was then divided consecutively from Ash Creek to Seugatuck
River generally in accordance with the physical character of shore features.
A description based on these subdivisions is included as Appendix A, This
description includes the name, location and extent of the area, the width of
beach above high water and from low to high water, the ownership and use
(whether public or private), facilities available to the public and composi-
tion of sand below and above the high water line, The beach area gbove high
water along the entire shore line of Area 1 is narrow, averaging not more
then 50 feet in width. One-half of this shore is protected by sea-walls and
bulkheads and the high water line is gemerally at the foot of or less than

50 feet in front of these structures. The composition of beach material is



poor, consisting 1afgelj of gravel, cobbles and'cﬁarse sand.  Samples of
beach.material were'taken at selected loqations along the shors. A
mechanical analysis of these samples was made to determine nedian dianeter
and classification. The results of this analysis indicate that oa an
average'afproximately 50 psrcent of the beach material consists of
gravel and cobbles, 30 percent is coarse sana and the rémainder medium
-or fine sand. Tabulation of results and locations of samples are shown
'_ on Plates 15-17. A complete photographic record was made of the shoréu
Selected photographs are shown on Plates 23-31l. The shore area in ac~
cordance with present develorment consists of 3.4 miles of public beaches,‘
and 5.8 miles of private beaches consisting of 2.7 miles of large estates,
2.5lmiles-of cottages and 0.5 miles of commercial beaches. The public
beacheslare_Sherwood Island State Park (1.2 miles) owned and operated by
the Stéte and 6peh to the general publiec, and Jemnings, Sasco Hill, 01d Mill,
Southport, Canal,'Burial Hill, and Compo Beach, ﬁll tom~ovmed and re-
stricted in whole or in part to town residents. The large estate areas
receive limited use. The use of cottage areas is generally limited to
residents. The private or commercial beaches are used by the public on
8 fixed-fee basis or are restricted to members of clubs., The development
and character of the area i1s shown on Plates 15-17, and on United States
Coast and Geodetic\Survey Charts 220 and 221,

| GEOLOGY

14, General, - The present Connecticut shore line is the result of

submergence following the lowering of the earth's surface in relation to
the water surface of the ocean. The geological processes which effected
" this condition and the formation of Long Island Sound are discussed in

Appendix B.



15, Origin of Besaches. - The headlands are composed of unconsolideted

glacial drift meterials and the lowlands are compossd of unconsolidated
material of glacial and fluvio glaciél origin, These materials erode
easily and have contributed to the beaches in this area. Offshore isiands,
now lying beneath the waters of Long Island Sound, have also contributed

material used in the formation of these beaches.,

16, Fairfield-Stratford Plain. - The eastern 'portion of Area 1, from
Keﬁsie Point to Ash Creek is a part of the Fairfield-Stratford Plain, the
largest area of flat land along the shore of the State. This plain is eigﬁt
miles long and averages a mile in width.. It is composed of sand and gravel
probably formed by the deposits of astreams from the melting of a glacier, and
with infrequent inconspicuous outerops of bed-rock. The larger part of the
shore consisis of low éﬁd narrow bars which are cut and filied very rapidly
by waves and often change its shaps within a_few years. An example of this
is seen at Pine Creek Point where the addition of sand tdrthe outerbar has
cauged the inlet to Pine Creek tolmove westward at‘an a#erage rate of Lj2 feet
per year over & period Qf 38 years. At present the process has reversed itsslf
and the western end of the bar is being eroded.

17, Hills. = Two high hills, Sasco Hill and Coﬁpo Hill, occur neazr the
shore in Area 1. Sasco Hill is elongated in shape and ends at Kensie Pointe.
Compo Hill is soméwhat circular aﬁd lies in Westport. Surficially they are
composed of drift although a few outcrops of crystalline rock occur on Compo
Hill and it is likely that réck lies nsar tﬁe surface of Sasco Hill. These
_ hills hawve no pronounced sffect on the coastal configuratiano

18, Cuspate Bars, - Cuspate bars are foundin this aree at Shoal Point,

Pine Creek Point and Cedar Point. A lonpg, narrow submarine bar known as Pen~
field Reef, extends from Shoal Point seaward to the Cows, where islands now

vanished under wave attack are believed to have formerly existed. Opposite



Pine Creek Point are minor shoale beyond which lie the remsins of Flat
Island with a bar trailing landward, ‘These cusps may represent aither
uncompleted "Y' tombolos or parts of such tombolos which existed for
a time, but which were soon destroyed after the former islands were
conk T g kb
ag gl .
removed vy the waves. Cedar Point is & wvery scute cuspate har, one

side of which is uncompleted, while the apex is prolonged seaward in

8. slender spit comnecting with a ‘shoal or former island.

L
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II. FACTORSEAFFECTING SHORL PROCESSES

WIND

19. Wind Data., - Wind diagrams c¢ompiled from observations of the
United States Weather Bureau at Block Island, Rhode Island; New Haven,
Connecticut; and New York City, New York, are shown on Plates 3, L, and 5,
The periods coversd by thesé observations are as follews: Block Island
1921-19%9, New Haven 1932-1942, New York City 1921-1942. The wind dia-
grams show the pereentage of wind movement and percentage of wind dura=-
tion from the various directions averaged for the enbtire period of record
and averaged for each of the 12 months of the year for the entire period
of record. In addition to the above, wind diagrems showing the yearly
cunulative average winds compiled ffom records of fhe United States Havy
Hydrographic Office for the § degree squares nearesththe shore line of
Commecticut are showrn on Plate 2,

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

the southwest from April through September, from the northwest during Oc-
tober to February and from the west during March, Om an annual Easis there
is a slight predomingnce of southwest winds, while those from the west and
northwest are approximately the same.

At New York the prevailing wind is from the northwest from Oc-
tober to May, frdm the south from June to Avgust anq eqﬁally fran the south-
west and northwest during September. On an annval basis there is a definite
predominance of morthwest winds. From the wind diagrams for the 5 degree
gquares it is apparent that winds from the westerly gquadrants prevail, which
is in agreement with the records for Bloock Island and New York,

At Wew Haven the prévailing wind is from the south from May %o
August, from the nortﬁ from September to February, from the northwest in
March and from the north in April. On an annual basis there is a predomi=

nance of north and south winds, the greatest wind movement being from the
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north. The prevailing winds at New Haven are distinetly different from
those found in any of tHe adjoining aréas. New Haven lieslin a lowland
which runs generally north and south‘through Connecticut. Winds in this
lowland afe evidently affected by the tbpogr&phy so that at New Haven the
winds are funneled in a north-éouth direcﬁion. It appears that the pre=
vailing winds at New Haven should therefore affect only that portion of the
shore line lying at the fobt of this lowland east and west of New Haven,
which might be defined approximately as extending from Pond Point in Milford-
to Branford River in Branford.

East of Branford River the wind data from Bloek Island represent
the best available information applicable to the shore. West of Pond Point
the wind data fromlmew York represent therbest awvailable data applicable to
the shore. Area 1, located west of Pond Point, is therefqre probably under
the influences of wiﬁds‘with é prevailing direqtion similar to New York Ciyy
Wherelthe direction is predominantly northwest,

TIDES

21. Range of Tide. ~ Tidal range data for points near the east amd

west ends of Area 1 are available from "Tide Tables, Atlantic Ocean,™
published by the United States Department of Commerce, Coast and Geodetic
Survey. Near the east end of the study ares, at the entrance to Black Rock
Harbor, the mean range of tide is 6.9 feet and the spring range of tide is
8.1 foets At the west end of the study area, at the entrance to the
Saugatuck River, the mean range of tide is 7.0 feet amd the spring raﬁge
is 8.3 feet.

22. Storm Tides. - No continuous record of stom tides is available
for any location within Afea 1. A primary tide station is maintained by
the United States Coast and Geodetic Survey at New London, Connecticut.

A sumary of extreme tides occurring at New London for a tenwyear period is
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given in Appendix G, High watar elevations which occurred during the hurri-
cane of 21 September 1973 were determined at locations along the shore of
Connecticut and they are listed in Appendix C. During this hurricane, near
the eastern end of the area, at Bridgeport, the high water was 13.8 feet,
Within the area, at Southport, the high waber was 13.L feet., West of the
area, at South Norwalk, the high water was 11,6 feet. The sbove stomm tides
of September 1938 are the highest tides of record for this area.

WAVES

23. Q@eneral, ~ Wave sizes are markedly less in Long Islend Sound than
along shores completely exposed to the occean. This is a result of the shel-.
ter afforded by Long Island, which acts as a natural breakwater gshielding
practidaily the entire shore of Connecticut, Wave sizes are dependent on
wind velocity and on fetch or expanse of water over which fhe wave may
travel. It is evident from the storm data tabulated in Paragraph 26 thet

- the frequency of storm winds at New Haven is considerably less than at
Block Island and New York, which are moré direcetly exposed to the ocean.
The close proximity of Long Island to the Connecticut shore limits the
feteh over which the winds may aét to produce waves. These Ffactors should
and do act favorably in reducing wave action. ‘The absence of surf bathing
in Connecticut is an indication of the natural protection afforded this
aréa.

2. Wave Study. = During the review of work items to be included in
this study, consideration was given to the collection of wave data. Upon
the request of the Beach Erosion Board, the State of Commecticut was con-
sulted concerning thelr willimgness to include in the study agreement a
supplementary generalized appendix covering the study of wave form, energy
and height in Long Island Sound, based on a special wave study estimated bo

cost $10,000. The State of Connecticut. felt thét in order to determine
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whether the funds which have been allocated are adequate, it would be advis=
able to delay any decision in this matf:er until the detailed sﬁﬁdies already
agreed upon Ihad been completed to an extent where it would be possible to

figure accurately the cost of completing the study. At the time of the write
ing of this;.report no decision has been made concerning the proposed wave |

study.

STORMS AND THEIR EFFECTS

25, Tropical Stoms, -~ Tropical stoms of hurricane intensity oc~

casionally pass across or near the Connecticut shore. Ivan Ray Tannehill,
in his book "Hurricanes," lists ten such storms which have been particularly
severe in the New England area. The dates of ’chese storms and the known
paths of five of them are shown on Plate 2. The paths of many mare hurri-
canes are known to have passed over New England but their étrength has been
largely dissipated before reaching this area so ‘that their effeots on the
shore have not heen severse in New England. Two recent hurricanes of excep-
tional violence have sitruck across the Connecticut shore. These ocgurfed

on 21 September 1938 and 14~15 September 194);. A deseription of hurricanes
in general, and of these two in pariicular, is given in Appendix D.

26, Storm Data. - Sumaries of records of winds equal to or greater
than 4O miles per hour at New York City, New York, and of winds equal to or
greater than 72 miles per hour at New Haven, Commectiocut, and Block Islang,
Rhode Island, campiled from United States Weather Bureau data covering.the
periods indicated, are tabulated below:

Winds Equal To or Greater Than L0 Miles Per Hour
New York City, N, Y., 1911 = 191].7

Direction Fumber "Percent: of Total Probable Number in 100 Years
N T3 5 197
NE 29 2 80
E 15 1 Lo
SE L 3 118
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Winds Equal To or Greater Than L0 Miles Per Hour

Di rec‘tigﬂ
3
SwW
T
Bl

TOTAL

New York City, N. Y., 1911 = 1047 (continued)

Number Percent of Total Proﬁable Number in 100 Years
117 8 316
a3 6 2%6
161 11 L3,
93 _6h 2527
1461 100 %048

Winds Equal To or Greater Than 32 Miles Per Hour

Dirsction

N
NE
E
SE
8
SW
w
v

TOTAL

New Haven, Connecticut, 1905 - 1947

Number

Percent of Total Probable Number in 100 Years
38 15 88
I 15 20
12 5 28
2l 9 56
L0 15 93
25 10 58
3l 13 79
e _18 07
260 100 599

Winds Fqual To or Greater Than 32 Miles Per Hour

Direction

N
NE
E
SE
3
SW
W
N

TOTAL

Block Island, Rhode lsiand, 1936 = 1045

Number

Percent of Total Probable Number in 100 Years

78 10 780
102 13 1020
63 8 6%0
L5 6 L50
el 3 2ho
35 h 350
117 1 1170
3 L2 _3hio
805 100 8050

27. Analysis of Storm Data. = From the observed data the probable

frequency of occurrence of storm winds from various directions hes been .

computed on the basis of a 100 year period and the results are shown in

the last column of the above tabulations. It should be noted that the

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

‘ they show s high preponderance in a northwest direction. The frequencies



of ocevrrence at these stations are not comparable since LO mile per hour
winds are listed for New York and 32 mile per hour winds are listed for
Block Island. At New York City during 1947 there were 110 winds of 32
miles per hour or greater, as against only L2 winds equal to or greater
than LO miles per hour. Applying the ratio (110/42 = 2,6) detemined be=
tween 32 and L0 m.p.h. winds in 1947 to the total number of winds listed
in the table sbove for New York City (2.6 x 39h8), it appears that approx-
imately 10,300 winds of intensity equal %o or greabter than 32 miles per
hour can be expected during a 100 year period as against 8050 at Block
Island.

Due to the location of New Haven about midway between New York
City snd Block Island, it would be naturel toiexpect‘ths wind frequency
and direction at New Haven to be somewhere betweon those for New York Citvy
and Block Island. This is definitely not so. Storm winds occur here with-
out any marked differences in frequemcy from the west clockwise around to
northeast and fraon the squth. It is the sbtabed opinion of weather burean
officials that winds at New Haven are peculiar to that area alone and do
not indicate winds which-caﬁ be expected along Long Island Sound. An ex-
planation of this phenomenon has been given in Paragraph 20. Records for
Block Island and New York City give a more accurate picture of the direc-
tion of wind expectancy in Long Island Sound. It Shéuld‘be borne in mind
that the Connecticut shore is well sheltered by Long Island, Fishers Ise
land and other islands.extending to the east. Therefors, neither the frew-
quency nor intensity of wipds cccurring at Block Island and New York City
can be expected to occur along the Comnecticut shore,

28. Storm Damage, - Storm damage along the Connecticut shore from

Ash Creek to Saugatuck River results fram stoms from the northeast,

southeast and southwest directions., Due to the configuration of the shore,
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winds from the northeast blow offshore and only a small fetch of water
across inlets exists for the formation of waves., Fron an east, north-
east direction, however, there is an open fetch of water from 23 to 32
miles along Long Island Sound. From the southeast there is a feteh of
from Ui to 17 miles and from the soubbwest there is a feteh of from 19 to
20 miles. The wind diagrems for New York and Block Island (Plates 3 and 5)
indicate that wind movement from the northeast and southeast is compara-
tively small in comparison to ﬁhe prevailing directions. Winds from the
southwest prevail at Block Island and such winds constitute a high per-
centage of the total winds at New York City where the prevailing direction
~ is northwest. Storm wind data indicate that the frequency of winds from
the directions causing demage along this portion of the Comnecticut shore
are in a definite minority. At Block Island‘%ﬁere is = élight preponder=
ance of northeast gales over those from the southwést and southeast. At -
New York City there are more gaies from the southwest tlan from the south-
east or northeast, It is evident that the area under study is favorably
situated in so far as frequency of destructive storms is concerned, Con-
densed accounts which follow of storm damage as reported by the press in

recent yearé indicate the type of storm damage likely to oceur in this

area.
Location Account
Fairfield 6 February 1920. Northeast storm, heavy

sea and heavy snow, Tides "Highest record~
ed in 33 years." Pallisades dance hall and
3 cottages destroyed by seas. TIrolley
track bed badly washed out on shore line,

Fairfield 1l October 1920. Southeast storm, heavy
sea. Beach dwellers evacuated. Sesg de~
stroys 3 cottages.

Fairfield 12 March 192}, - Northeast starm, heavy
sess. 1Iwo buildings destroyed,
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Location

Fairfield

Fairfield

Fairfield

Fairfield

Fairfield

Westport

Fairfield

Fairfield

Pine Creek and
Fairfield Beach

Fairfield

Pine Creek and
Fairfield Beach

Account

23 August 1930, Northerly storm, high

seas. Pine Creek channel course changed
20 feet by scouring seas.

6 March 1932, Northeast stom, high tides,

heavy seas. Cobbage destroyed.

1-2 November 1932, Southeast storm, heavy

seas, high tides. Several cotteges destroy-
ed.,

26 Jenvary 1933. YNortherly storm, LO m.p.h.
gusts. Cobttages flooded and undermined.

17-18 Yovember 1935. Northeast storm, 30

foot seas, tides above normal. Beach roads
flooded. One~half of Sturgis piler de-
stroyed. One cottage destroyed.

- 17-18 November 1935, Same storm as above.

Cottages at Compo Beach undermined and
collapsed. Damages at least $5000.

22 Febfuary 19%7., Southeast storm, tides
above normal., Minor damage along shore.

25 Januvary 1938, Southeast storm, heavy

rain, heavy seas. Property damage in
Thousand s,

22 September 1938, Tropical hurricane.
Heavy seas lash beach and Pine Creek Sec=-
tion. Highest tide in memory of towns=-
people. Shore homes swept out to sea.
Residents desert dwellings. Thousands of
dollars damage to summer cottages and year
round residences.

23 September 1938. Tropical hurricane as

above. Thirty cottages at extreme west-
ern end of Fairfield Beach Peninsula do-
stroyed. Penfield Reef bathing pavilion
demaged. Large section of beach torn outs.

2!y Septaember 1938, Tropicel hurricane as

above. Hundreds of cotbages damaged. Over
one hundred cottages entirely destroyed or
damaged beyond repair. Pine Creek widened
at mouth and beach west of old pier en=
larged.
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Location

Fairfield

Fairfield

Pairfield

Fairfield

Accoun®

15 February 1940. Northerly storm. Waves

over sand spit at west end. Cottages sur~
rounded by tide waters.

15 September 194)i. Southeast and north

tropical hurricane. Shore dwellers evacu-
ated. Tide at 1938 height.

1 December 194);, East and northeast storm,

huge waves, tides five feet above normal.
Beach roads under water.

29 November 19L5. Northeast storm, huge

waves, extreme high tides. Beach areas
under foot of water.
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III. EFFECTS OF SHORE PROCESSES

SHORE LINE AND OFFSHORE DEPTH CHANGES

29, General.~ Plans showing the location of the shore line and the
6, 12 and 18=foot depths have been prepared from United States Coast and
Geodetic Survey data by the Beach Erosion Board for the period 1835 to
193L. Por this study a survey.éuring 19h8vlocated the entire shore line,
and of fshore depths on selected profiles spaced about 500 to 1500 feet a=-
part., Shore line changes are shown on Plates 7 and 8 and offshore depth
changes are shown on Plates 9 through 1l and Plate 18. Detailed descrip-
tions of the principal changes which have occurred since 1835 are given in
Appendix B, In general the entire shore line of Area 1 preseﬁts a picture
of erosion during the past century, the amount being in the order of 1 to
g feet per year. The onlj notable accretion now occurriﬁg along the shore
is found at Shoal Point and along the sast sids of the Southport breakwater.
Growth of about 300 feet has oceurred at Shoal Point sinece 1909 and about
100 feet at the Southport breekwater since 1933, this latter process being
a continuation of a total growth of over BOO feet occurring since 18%5. In
recent years the construection of numerous shore structures has altered the
effects of erosion, resulting in the lowering of beach levels or disappear-
ance of beaches rather than in recession of the shore line. This construc=-
tion has interrupted the broad natural process which gradually wore away
the land and today the changes vary along short stretches of shore snd can
ohly be determined by careful and detailed study. The mouths.of all inlets -
in the area exhibit the same characteristic = the growth of a spit from the'sh_\
oast bank toward the west, the lengths of these spits varying from 500 feét
to over 6000 feet. Since 1835 thess spits have caused inlets to move west~
ward as follows: Ash Creek, LOO feet; Pine Creek, 2800 feet; Alvord Creek,

200 feet and Sherwood Pond, L0O feet. Sasco Brook is the only exception to



this movement, little change he?ng evident during this pericd. In ?ecent
years there have been no large changes at inlets except at Pine.Creek where
the once spectacular growth has ceased and erosion has worn back about 150
feet of the sand spit since 1909 and at Sherwood Pond where the spit has,
grown about 100 feet singe 1933. In general, offshore depths along the en-
 tire area increased between 1835 and 1948. In recent years there is some
indication that this deepening‘is-continuing at many places but the amount
of change is too small to permit of reliable inberpretation,

%0. Comparative Profiles. - Forby-three selected profiles were run

along the shore of Area 1, spaced about 500 fo 1500 feet apart,.ektending
from above the high water line seaward to the 18=foot depth contour in Long
Island Sound, Thgir locations are shown on Plates 15=17. These 1iﬁes
varied in length from about 2000 to 5000 feet. They were run to determine
depth changes which have occurred offshore by comparison with data previous-~
ly obtained by the United States Coast and Geodetic Survey and also to
serve as a basis for comparison with any depth determinations which may be
obtained in the future. In order %o dgtermine the character and extent of
any seasonal changes which may be occurring along the shore, it was pianned
that periodie check surveys be made along some of the profiles at intervals
a few months apart., Twelve of the profiles and the éheck surveys run on
them are shown on Plate 18. Also shown on this plate ars the locations of
the 6, 12 and 18~foot depths as determined in 1835, 1883-85, 1916 and
19%3=3;, The descriptionrof offshore cﬁanges wnich have occurred from
1835 to 1948 are included in Appendix E. At present insufficient data are
avallable to detgrmine the extent and character of seasonal changeé which
might be ocourring along the shore.

In addition %o tﬁeir use in determining offshore depth changes,
the profiles have served as a basis for the design of the plans of improve~

ment,
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31.

LITTORAL DRIFT

Direction of drift. - The littoral currents in the Ash Creek to

Saugatuck River area, as in the rest of the Comnecticut shore, vary in di-

rection and intensity from place to place, and vary seasomally.

The drift,

or material moved by the littoral current, also varies, dependent on the

sources of supply.

There is no guestion but that the littoral drift is much

less than formerly due to loss of natural supply, although the littoral cur-

rents are probably of about the same magnitude as before.

Throughout most

of the area, sand spits trail westward and creek inlets are turned to the

west.

However, this is a general ocbservation as to the net effect of the

littoral drift and does not hold true at all points throughout the area.

Compilation of various indices of drift are toabulated below,

Indicated
Direction _
Area of Drift Evidence Authority
East of Ash Creek Westward Movement of mouth Shore line changes.
of Ash Creek.
Ash Creek to Shoeal Inconclu~ 1, Accretion just L. Shore line
Point sive. west of Ash changes,
(Either Creek,
entirely 2. Deposition of 2, Survey.
westward, sand in off=
or west- ‘shore bar at
ward on Ash Creek,
west half 3, Erosion 2,000 3, a. Exposed fence
and east- west of Ash Toundation.
ward on Creek. b. Leeal testimony.
east half) L. Erosion L,000' L. Tocal testimony.
west of Ash
Creek,
5. Erosion at Row- §. Shore line changes.
land Road and
ascrotion at
Sheoal Point.
Penfield Reef to Pine Inconclu~  Groins indicate no Visval inspection.
Creek Point, sive. net drifi.,
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Aresa

Indicated
Direction
of Drift

Evidence

Authority

Pine Creek Point to
Pine Creek Inlet

Pine Creek to Kensie
Point

Kensie Point to
Southport Harbor

Southport Harbor to
projecting point
quarter mile west

From that point to
Sasco Brock

One-guarter mile
west of Sasco Brook

From that point to
Burial Hill

Burial Hill to
Sherwoed Point

Westward

Eastward

Viestward

Eastward

Westward

Hastward

Westward

Inconelu~
sive

1. Groins cateh
sand on east
side

2. Growth of Pine

Point 1855-1916

l. Groins cateh
sand on westh
side

2, Trailing bars

%. Offshore bar
at Pine Creek

L. Sorting of
beach materials

1ls Sorting of

beach materials

2, Accretion at
Southport
breakwater and
erosion just
west of Kensie
Point

Groins catech sand
on west side

1. Sasco Brook
empties to
west .

2, Groins catoch
sand on east
side

Deposition of sand
on Canal Beach

1. Direction ereek
mouth st Burial
Hill

2. Greins cateh
sand on east
side

..25..

1, Visual inspec¢=-
tion

2. Shore line
changes

1, Visual inspec=

tion

2, Visual inspecw
tion

3. Survey

L. Visual inspece
tion and sample
analyses

1. Visval inspec-
tion and sample
analyses

2. Shore line
changes

Visual inspection

1. Survey

2, Visual inspee~
tion

Visual inspection
1. Survey

2, Visual inspecw~
tion



Indicated

: Direction
Aren of Drift Evidence Authority

Sherwood Point to Westward 1. Groins cabtech~ 1. Visuwal inspec=~
Sherwcod Pond ing sand on tion,

east side.

2. Westward di- 2, Visual inspece

rection of tion.

outflow
One guarter mile west Eastward 1. Deposition of 1. Survey and vis~
of Sherwood Pond sand at 0ld ual inspection.

14111 Besch,

2. Lack of sand 2. Visual inspecw

beach %o west- tion.

ward.
From that point to Inconclu~ - -
Hills Point sive
Compo Beach = Hills Both _ - Beach Erosion
Point to Cedar Point Board Report 1935
Compo Beach - Cedar Westward 1. Acoretion south 1. Shore line
Point to Yacht Basin side previous change map

' groins



IV. IXISTING PROTECTIVE STRUCTURESl

%2. (General., - In this ares, as is generally true of the whole of

Connecticut, much of the shore line has been influenqed by the construction
of protective structures. Over one-half, or approximately 25,000 feet, of
the entire shore line is protected by sea walls and bulkheads, varying in
type from lightly construct;a timber to massive concrete and masonry.

There are about 175 proins in existence, having an aggregate total linear
length of ahout 10,000 feet. There is a large shore-connected stone break-.
water extending 700 feet offshore at the mouth of Mill River (Southport
Harbor), and short'jetties elsewhere.

In addition te the above, revetment, usually stone riprap in
front of or above sea walls, has been placed in many areas slong the shore
to provide additionul protection. A description of each structure in de-
tail would be repstitious and of doubtful wvalue. Therefore, typical
struetures have been selected for analysis; Twelve structures or systems
of protection have been chosen and their description and analysis is in-
cluded.in Appendix F. The existence of shore structures has destroyed,
diminished or interrupted the natural processes of supply of heach material
formerly cbtained from erosion.of undeveloped areas and transmitted along-
shore Ly littoeral currents. This has resulted in diminishing the effective-
ness of the numerous greins along ghe Connecticut shoeres - structures
primarily designed %o improve a shore area by interception of littorsal
drift. These groins are now effective only in holding existing beach mate-
rial rather than in improving the area. In geperal, all groins in Area 1
haye 2 common fault; namely, that of being toc low and too short. It is
notable that one really large structure of this type, the breakwater at

Southport Harbor, has. resulted in accretion of the shore of over 500 feet
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since its eonstruction a century ago. The sea walls and bullkheads have
undoubtedly stopped or returded the recession of the shore line, a process
which was generally occurring all along the shore before their construction.
From observation it is evident that erosion is contimming in front of these -
structurses, resulting in the“disappearanéq of beaches or the lowering of

the level of the shore with the consequent exposure of the footings of
structures which iﬁ time can resuit in their destruction. Only by con-~
stant maintenance will it be possible to preserve the shore against the

attacks of Long Island Sound.
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Ve PLANS COF IMPROVENMENT

LPROVENENTS DESIRED

%%, Connecticuit~feneral. - The problem involwved along the Connecltiout

shore line as a whole, and the area included in this report results in part
from storm damage but is more particularly that of gradual deterioration
coused by ordinary wave atbtack., The problem is not of recent origin out
has bhecome of increasing importance with increased use of the shore as

a summer and permansnt residentiai or resort and vasation area an@ s been
aggravated by the deterioration and disappearance of protective beuches as

a result of direct wave attack on the extensive development alongz the
Connecticﬁt shore, The prdblem .as been further intensified by zereral
lack of knowledge of shere processes and changes to be expected and the
resultant lack of control, planning and foresight, Innreased widsspread
development has accélerated the deterioration of the shore as & whole by re-
moving natural sources of supply through protection of formerly eroding un-
developed areas, The problem is, therefore, to stabilize and improve the
shore line so that existing and future developments on the shore front ey
benefit from festored beach conditions and also to prevent future damages
and losses whioh will otherwise inevitably result from fthe present deteriora-
tion, Local interests throughout the State have become incrcasingly aware
of the growing problem, BEvidence of this widespread conccrn is seen in the
application for TFederal studies at Compo Beach, Westport in 1935, and at
Tawrs Mest ’Enfsa.a,r:hj 014 Lyme in 1939, Studies by private engineering firms
at Coean Beach, New London in 1938, and at Shippan Point, Stamford in 15l
further indioate thies interest. In addition,‘preliminary discussions have
been initiated in the past by many towns, beach associatiéns and other in-
terests concerning the conduct of cooperative studies, These various local

movements toward separate studies were unified as a result of the State-wide



destruction experienced in the 1938 and 19Lly hurricanes., At.a conference
at Clinton in July 1945 attended by 250 representatives of all shore toms
and inlend interests, a Beach Erosion Control Committee was appointed to
initiate a State-wide study of the problems affecting the entire State
shore line, Variation in degree of damage suffered was recognized in the
resulting State appropriation for this study by enumeration of seven towns
critically affected by shore eroéion. The area covered in this report in-
cludes one of the towns named.

3., Area 1 - General. - In peneral, throughout the entire sres consider-

ed in this report the problem is principally one of deterioration and gradual
loss of beachess; This condition is fundamentally caused by the loss of
natural sources of supply for these beach areas. This loss of natural
sources of supply is & result of the nearly continuous development of the
entire water~ffont, and resultant proteetion of areas previously eroding

snd furnishing material to the littoral deift supplying ﬁeighboring areas,
Of partioular note in this area is the condition at Pine Creek Point, where
the problem has been intensified by residentiai development on a sand spit,
subject to rapid and extreme chenge, In general, the plans of improvement
are based on artificial restoration of beach losses, Plentiful sources of
sand have been‘determinedlto exist offshore within practicable distance

for wrdraulic dredging and pumping %c shore., Construction of groins to pre-
vent alongshoreAerosion of restored beaches is, in general, considered ad-
-visable in view of losses due to erosion in the past, Bulkheads and sesa-
walls have ?ot been considered where beach restoration has been found %o

be practicable since such restoration would offer equivalent protection in
addition to furnishing the shore reoreational area so important to the Con-
necticut shore., Offshore breakwaters have not been considered to offer a

solution for this area in view of the extreme expense invoelved and limited

v
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benefit to be derived therefrom as the problem is more one of gradual
losses from ordinary wave attack than one of damage by violent ocean
waves, The plans are considered for each specific area in the followe
ing paragraphs,

35. Jennings Beach and Ash Creek, = The problem at Jennings Beach

is (1) that the swift ebb and flow currents in Ash Creek now sweep along
the easterly part of Jemnings Beach, creating a steep forseshore and bathe
ing hazard, and (2) that sand eroded from the west bank of the inlet and
from neighboring shores is carried by littoral and inlet ourrents to an
offshore bar which by ooncentrating the flow along the shore is aggravat=
ing the initial problem and threatening to cause eventual closure of the
inlet. Ash Creek drains a considerable area and its elosing would create
serious flooding. Bathing at the publie boach adjoining the inlet has
become so hazardous that is has became necessary to post warning signs
restrioting its use, Plans of improvement considered are (1) dredging an
inlet channel offshore through the bar to a depth comparable to that of
the natural of fshore bottom, and (2) construction of a jetty to regulate
and direct the inlet ecurrents offshore. Consideration has also been given
to plans for prevention of the erosion oceurring along the western part of
Jonnings Beach, but it is expeoted that construction of Lhe Jetty at Ash
Croek will so deflect and slow down the littoral currents alongshore that
no further erosion will oceur in that ares. The rate of change of the
Jennings Beach shore line is not sufficient +o necessitate a supplemontary
groln system. The shore along the east end of the beach will tend to build
out as a result of the trapping of sand drift toward the Jjetty. The stor-
age capacity of the jotty sufficient to doflect the Ash Crock ocurrents will
not be exhausted during the life of the project, The jetty recamended

would extend 700 feet fram the Fairfield shore. It would be of sand=-tight
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construstion built to a top elevation of two feet above mean high water,
Study has been made of the possibility of adopting a stage construction
program for the building of the jetty wherein it would be built seaward
in sections at different periods. The purpose of the stage construction
would be to allow the directed inlet ourront to dig its own channel
through the offshore bar., It is felt that the occurrence of such a re=
sult is not sufficiently certain to justify modifying the plan of improve-
ment to eliminate dredging the proposed channel and jetty foundations,

Present and possible future small boat navigation is considered
to motivate against consideration of any plan to inclose Ash Creek inlet
in a culvert and offshore drain, thereby allowing the beach to cover the
inlet,

%6. Fairfield Beach, = There is a problem of erosion of the shore

and loss of beaches through lack of natural sources of supply betwsen
Beaoh Road, the west limit of Jemnings Beach, and Pine Creek Point. Two
strotches of shore now have no beach at hipgh water and are protected by
sea=walls. They are the Rowland Road area, an sxtent of about 1000 feet
located about a third of a mile east of Shoal Point, and most of the
shore between Shoal Point and Pine Creck Point. The only areas within
this entire extent of shore not confronted by immediate and serious ero-
sion extend a distance of about one~-quarter of a mile on each side from
Shoal Point and about 600 feet of shore fram Pine Creeok Point eastward.
The reason for this condition in the vielnity of Shoal Point is the
existence of Penfield Reof, a rocky shoal extending some 6000 feet offe
shore. This shoal acts as a breakwater and groin, trapping drift on both
sides, depending on the direction of littoral currents induced by south~

westerly and southeasterly winds and protecting the ontrapped material from
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wave attack and erosive drift induced by winds from sither direetion.
Last of Pine Creek Point the favorable conditicn is due to pgroins

which are oatohing and holding littoral drift, The plan of improvement
considered consists of {1) artifiecial restoration of the beash by the
vlacement of sand £ill alonpg approximately G000 feest of shore to build

a beach area 100 feet wide above mean high water, and (2) construction
of a system of seven groins alongshore to retard erosion of the restored
beaches. The plan is shown on Plate 20. This plan is possible of
adoption by small groups of shore front interests or in its entirety,
and will result in immediate berefit to the interests involved, C{on-
sideration was given to a plan of improvement involving the placement of
stonskplles of beach material within reach of wave wash in this area and
to rely on distribution by littoral currents, The probable interferense
by the submarine bar at Shoal Point to the distribution of sand to the
beaches east and west of it and the lack of conclusive evidence of littoral
drift, particularly east of Shoal Point, rule against reliance on such a
vlan to build up the shore,

37. Pine Creek 3and 3Spit. - The most oritienl problem in Area 1

exisbs at the Pine Creek sand spit west of Pine Creek Point., This spit

is now closely built up with cottages which are in danger of imminent
destruntion due to the serious erosion now in progress. This erosion is
altributed to the loss of natural sources of supply which in the past

served to feed and build the spit. Underground gas and water mains serving
the area have already been expoged and destroyed by the erosion of the shore.
No road exists along this spit west of Pine Creek Point and the single road
east of the point is low and flooded during storms., The area is extremely
unstable and should never havo bheen developed as g residential area. Two

plans of improvement have been ¢onsidered; the first plan based on the con-
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tinuing existence of the present residential develorment; the other in
volving the abandorment of the area. Under the first rlan the seaward
shore would be built cutward by the placement of a sand barrier beach
along its entire extont up to an elovation of £ feet abeve mean high
water. The sand would be placed to inorease the width of the bar from
ite present width of 60 to 150 feet to & final width of about 250 feet,
The barrier beach would be 2 feet highor than the gereral elevation of
the bar and sufficient additional material could be pleced hore to be
rehandled for eventual raising of the elevation of the present spit. A
gystem of threec stome groins are included in the plan to hold the re=
stored area from the forces which would undoubtedly attempt to erode the
beach built here. However, it is considered that this plan, while im-
proving this area, is not justifiable of recamendation in that the area
would still be hazardous, The recommended plan envisions the abandormment
of the spit and the removal of all structures therofrom. The open beach
would tend to recede towards the mainland and would eventually be breached
by Pine Creek, Rather thnn wait for this to happen, it might be prefer=
able to dredge a channel through the sand spit just west of Pine Creck
Point and to fix this channel by the construetion of two jetties firmly
anchored at their inshore ends. Adoption of this plan would tie in closely
with any possible future development of a small=boat anchorage in the
marshes bordering Pine Creck at this loeation, The abandoned area could
be developed as a bathing beach. Construction of & bulkhead to protect
the shore area hehind the spit may eventually prove nacessary.

38. Pine Creek Beach Area. = The problem in this area is (1) erosion

of the shore, (2) the formation of extensive offshore flats at the entrance
to Pino Creck, tending to elose the inlet and causing the channel to twist

circuitously, and (3) insufficient area at a public beach receiving intensive
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recreational use. The public beach in question, referred to as Pine Creek
Boach, is about 50 foet long and is located at the foot of Pine Creek Road,
This area, and the shore adjoining it to the east, is oxposed to soutlwesy
storms and is subject to serious erosion. Heavy riprap has been placed
east of Pine Creek Beach to protect the shore. West of Pine Creek Beach
for about 500 feet towards Kensie Point erosion has worn back the shore
and is cutting into the bank forming the foot of Sasco Hill. The remains
of a jetty formerly constructed at the west limit of Pine Creek Beach, and
8 short ecnerete groin are the only protective structures in this westerly
500-foot section of shore. The plan of improvement considered most feasible
is (1) construction of a training wall at the mouth of Pine Creek on the
site of the remeins of the existing jetty, and (2) placement of sand £i1l
along 500 foet of shore west of this proposed training wall to provide a
beach 100 feet wide above mean high water. The details of the plan are
shown on Plate 21, The proposed training wall would serve as a breakwater
to protect the shore to the east from southwest storms now causing damage
to that shores Protecticn from southeast storms is already afforded by
the Pine Creck sand spit, Socondly, the training wall would aot as a

«—groin to trap sastward littoral drift, and thirdly, this training wall
would regulate and direet the inlet channel of fshore, thereby protecting
the shore to the west and incidentally serving the navigational uses of
Pine Creek., The placement of sand west of the training wall would make
possible the extension of recreational beach ares,

39. Kensie Point, = The problem involvod is the protection of

2000 feet of shore in the vielnity of Kensie Point, This area comprises
the seaward face of Sasco Hill, a bluff projecting slightly into Long Is-
land Sound, It is bordered on the east by Pine Creek, a tidal inlet, and

on the west by Sasco Hill Beach, The ares is exposed to all southerly
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storms., This entire stretoh of shore except 200 feet at its east end is
protected by sea~walls and groins. Sinee 1933 the shore line has eroded
about 200 feet landward at Kensie Point to the foot of an existing sea=
wall, This point is exceptionally exposed dus to its projection. Riprap
has been placed against tho bank above the wall for protection at higher
elevations. The area 1s developed as private estatos not requiring ex-
tensive beaches. Under such conditions maintenance of the present sea—wails
and riprap is consideroed adequate., The existing sea=walls are in good con-
dition except at the oxposed eastern end where a wall has been flanked by
erosion and several sections have collapsed,

LO. Sasco Hill Beach (Kensie Beach), - The problem involved is the

widening and improvement of 900 feet of publicly=-owned shore now developed
as a town beach. This shore is looated at Sasce Hill Beach {Kensie Beach),
& barrier bar fronting e low-lying backshore formorly all or partly marsh,
extonding 2650 feet eastward from the breakwater at Southpart Harbor, All
but 650 feet at the west end adjacent to the breakwater is publicly-owned.
The east end of the beach is narrow and consists of shingle and cobbles in
front of a low dune, Thié area 1s used as a town beach and has parking
areas, bathhouses, fireplacos and life=-guards. The western part of the beach
is wide and consists of fino sand resulting from the accretion of the shore,
which has built outward over 500 feot since construction of the breakwater
at Southport Harbor., This nceretion and the gredation of the beach mater-
ial is proof that the littoral drift is westward. Tho plan of improvement
considered most practicable for the improvement of the town beach is. (1)
artifieial placement of sand along 900 feet of shingle and ecobble shore at

the easterly end of Saseco Hill Beach, and (2) construction of a LOO=foot
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Impermeable groin at the westerly limit of this £i11 to hold the sand and
cateh littoral drift, This plan of improvement is shwwn on Plate 21,

L1. Southpert Harbor to Southport Beach. = The problem involved is

protection of 2&00 feet of shore extonding southwestward from Southport
Harbor towards Frost Point. The area is gencrally developed as large
estates. The elevations back of the shore are 25 feet or more above mean
low water, sloping sharply down to the beach whieh is characterized by
soattered minor oubcrops of ledgme rock separated by small pockets of marsh
or ocbbles and coarse material exoopt for narrow stretches of fine sand
towards the western end of the area., The entire oxtont of shore has been
subject to serious erosion and is now protected by sea-walls, located at
or near the high water lino. Present beuch use does not appear to warrant
any extensive improvement of the shore for bathing. Tho present system of
sea~wall protection should be adequate, if maintained.

L2, Southport Beach, = The problem involved is the widening and im=

provement of 700 foet of publicly-owned shore now developed as a town beach.
The area is located east of the inlet to Saseo Brock, Parlking areas, bath-
houses, sanitary facilitics, refreshment stands, life-guards and fireplaces

are provided for public use. About 200 feet of the western part of the area

is usable at high water and the remainder consists of low water flats borderw
ing a revetted State highway. The western end has a moderate width of sand
but near Sasco Brock sedge pgrass intorfores with full beach use. This grass

is valuable as e wild life feeding ground and any plan of improvement consider=-

ed should include preservation of the growth, The westward growth of the spit
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en which this heach is located and the acrumulation of litﬁoral drift

at groins is proof that littoral currents are westward, The method of
improvement considered most prao%icablo is (1) artificial placement of
sand along the shore to widen the beach to 100~foot width above mean
high water, and (2) construction of a groin at the west limit of the

sand £ill to hold the beach, natoh littoral drift and prevent sand from
drifting onto the wild life feeding ground, This groin should be losated
about 200 Ffeet cast of the inlet to Sasco Brook in order not to cover the
sedge grass. It is felt that increase in usable beach area to the cast
will more than offset the prevention of use at the extreme west end. The
plan of improvement is shown on Plate 21,

L3, Canal Beach, - Canal Beach is publicly-owned and is located at

the eastern end of the Westport shore. This beash extonds about 500 feet
soutbhwest from Sasco Brook inlet, and its existence is due to accretion of
a medium sand beach saused by an sastward littorsal drift. The beach is im-
mediately bo~dered on the land side »y a State higpway, but there is no
development of the immediate area and the lascation is sush as not to draw
attendance from the eenter of peopulation in Westport., There are no facili-
ties for beach use and there is no evident desire to develop this beaoh at
this time. Therefore, the major benefit of this beach is the protection it
affords the State hishway. The prescnt beach is and should remain adequate
for this limited purpose,

i, G@reens Farms, - The provlem involved is the protection of about
7800 feet of shore between Canal Beach and Burial Hill, The area is now
developed as extensive private estates. It is exposed to all southerly
storms and has been subject to erosion, necessitabing the construstion of

o continuous line of sea-walls. Due to the character of the development as
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private estates, there is no particular need for extensive beaches. At
places along the front of the walls small beaches exist, usually croated
and held by the numerous groins which have been built for this purpose.
From these proins it is evident that the littoral drift is westward excopt
at the easterly quarter mile of shore, where it is castward. The existing
sea-walls should offer adequate protection if maintained. Erosion has oo-
asurred in front of some sections to such an extent that the footings of the
walls are now exposed and appear to be in danger of undermining. For this
reason consideration has been pgiven to a plan of protection consisting of
(1) artificial placement of sand in front of walls to oreate a beach 100
feet wide at hich water, and (2) the sonstruction of a sysﬁem,of groins to
hold this sand and cateh littoral drift., This plan is shown on Plate 21,
The plan nould be adapted to the protection of eritical sections of shore
needing immediate additional protection as desired. For such an adaptation
it would be necessary to construct groins at the limits of the development
to insure against erosion.

L5, Burial Hill, - The praoblem involved is the widening aand improvement
of a public beach owned by the Town of Westpor®, lonated east of and adjoiniﬁg
a oreck marking the east limit of Sherwood Island State Park. This shore 1is
500 reet long, situated in front of a small hill on whisch public facilities
are located., These facilities are sanitary, parking and bathhouses, Life=
guards are employed for the protection of bathers, In peneral, the area is
low-lying land and marshes, There is no extensive population development in
the immediate vicinity. The beach is about 50 feet wide at high water and
is composed of sand above and shingle below high water, Littoral drift is
westward but groins constructed here have not entrapped any sizable amount
of material. The plan of improvement considered most practicable is shown

on Plate 21, and consists of widening the beach to a 100-foot width at high
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water by the artificial placement of sand., This improvement is depsndent
on the construetion of a training wall at the west limit of the sand fill
8s provided in the plan of improvement considored for Sherwood Island
State Park,

Lé6. Sherwood Island Stato Perk. - The problem involved is the develop=-

ment of a large beach at a State park, This development includes widening
the available shore bathing area, improvement of the composition of the beach
material and the stabilization in so far as possible of the shore so improved,
The area in quostion is located at Sherwood Island State Park and extends
6000 feet from Burial Hill wostward along Alvord Beech to Sheorwocd Point and
thence further westward to and along Elwood Beach tc a point about 1600 feet
east of Sherwood Pond, The park at present provides limited facilities to
the public as follows: bathhouses, perking areas, sanitaries, life-pguards,
fireplaces and tables. The State propeses to make oxtonsive improvemonts at
the park to consist of a pavilion, large bathhouses, sclf-service bothhouses,
large parking aress, roads connecting to the main highway, a pleasure boating
development, and a fishing pier. The soope of these improvements is such as
to reguire a bathing arca tc nocamncdate thousands of people. The shore area
at prosent is in goneral low-lying land snd marshes, East of Sherwood Point
it consists of a narrow barrier beach of mixed sand and cobbles lying in front
of & low duns. Within the tidal range the beach 1s entirely shingle and-
oobbles, but below low water the bottan is fine sand. There are no shore
structures along this seetion and no strong indication of drift, Sherwood
Point itself is characterized by nuerous large bouldors on and offshore,
West of Sherwood Point for a distance of about 1600 feet the beach consists
of very coarsse material ranging fran shingle to cobbles. A series of short
groins indicates a strong drift to the northwest. This ares merges into

Elwood Beach which is about 1000 feot long and consists of medium sand. The
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plan of improvement considered most satisfacteory is (1) the artificial
placement of sand along the entire shore of the park to ereate a beach

150 feet wide at mean high water, widened to 250 feet at Sherwood Point,
and (2) the construction of an impermeable groin at the wes®t limit of the
park, and (3) the construction of two training walls to stabilize the
creek at the east end of the park, The widening at Sherwood Point is con-
sidered desirable to act as a stockpile to feed the beach area east and
west of it. The groinm and training walls would eateh and hold littoral
drift material, Intermediate structures have not been included since it
was felt that they would interfore with the nmstural movement and feeding
of sand from the point., In this respeot, the proposed fishing pier should
be an open pile struoture. The plan of improvement is shown on Plate 22.

L7. Compo Mill Beach Association. = Compo Mill Beach Association ex~

tends some 2000 feot from Sherwood Island State Park to Sherwood Pond. The
shore is sparsely sebtled at the east end., There are no roads to this area,
and access is gainod over the dam at Sherwood Pond. The beach throughout is
narrow and ranges from ccarse material at the east end to a medium sand at
the west end. A concrcte sea=wall 1000 feet long extends in front of the
residential development. This wall is low, projecting less than a foot

above the beach to a top elevation cof 11 foet above mean low water., Along
the western 150 feet of this wall, short groins at each wall section buttress
the wall and serve to hold a narrow beach. The littoral drift in this area
is westward. Shore line changes, although not proncunced, bear ocut this
direction of drift, The problem involved in this area is the narrow width of
beach, The coarse nature of the castern part of the beach is also undesirable.
The plan of improvement considered most feasible for‘this aren is (1) the
widening of the beach to a width of 100 feet at mean high water by artificial

placement of sand, and (2) construction of a groin at the west end of the sea-
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wall to prevent loss of beach material by littoral drift. The sand spit
projecting west from this limit of the wall is not an area that should

be developed, and will probably erode slowly after the source of supply

of beach materisl is cut off by the groin proposed above., Slight recession,
or at the minimum, cessation of further westward growth of this sand

spit should improve conditions at the inlet to Sherwood Pond. The inlet
shannel, now forced to the west along the opposite shore, should gradually
straighten out and thereby lessen the erosion of that shore. The plan

of improvement is shown on Plate 2,

1,8, 014 Mill Beach. - 01d Mill is a public beach owned by the Town

of Westport. There are no public facilities at this beach excert parking
area, Use of the beach is therefore restricted to residents of Westport.
This beach extends about 500 feet west of the inlet to Sherwood Pond, but
only about L4OO feet of this frontage is accessible for bathing, The beach
is now a&bout 100 feet wide at high water. Above high water the beach is
composed of fine sand, but below high water it is mostly shingle and fine
gsand f1lats extendinz about 1000 feet offshore. The area is generally
gheltered due %o its location but suffers some erosion near its west end
from inlet surrents sweeping along the shore, The jetby just west of the
inlet prevents erosion of the beach immediately adjacent., No improvement
is oconsidered neocessary for this beach under present conditions of use,
The limitied extent and facilities make imprastieable any plan for widening
the bheach,

Lo, 0ld 111 Beach to Hills Point, - This portion of the shore is

about 2400 feet long, of which the westerly 700 feet is owned by the State
of OGonnecticut. A State highway closely borders this entire shore, and is
protected by riprap alonpg the westerly 700 feet of the area, A sea~wall

extends along the remainder of the shore, The beach above high water is
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narrow, and nonsists of fine sand in the eastern part of the area and
riprap in the western part, Below high water the beach consists of

fine sand in the eastern part and shingle in the west part, The problem
in this esrea under present conditions of development and use is one of
maintenance and repair of existing proteetive works., Consideration of
aonstruction of a beach for this restricted protective purpose does not
appear warranted, If futurc development creates a demand for a re-
creational beach area, a dual purpose protective beach 100 feet wide
aould then be constructed by artificial planement of sand and construstion
of o groin 40O feet long at the rather prominen* point of land lecated a
bit more than halfway up the shore from Hills Point, This alternate plan
is shown on Plute 22,

50. Compo Beash, - Compo Beach is a municipal park open to the public
with preferential rates for town rcsidents, Full publie fasilitlies are
available at the park., The shore line of this nark extends about 70450
feet in a southwesterly direction from Hills Point to Cedar Point, and
then about 1550 feet in a northwesterly direotion from Cedar Poin£ to the
entrance to the Compo Yacht Basin, The presently developed bathing area
is located east of Cedar Point,

The presently developed beach is 50 feet wide at high water at
its east end, widening to about 100 feet at the west end, and is about 150
feet wide at low water., The beach in general above hiéh water consists of
a maedium sand, with some scattered deposits of gravel or shingle, Delow
high water there is considerable shinple, especially near the western end
of the beach, A thin layer of 3000 cubie yards of a sharp granular Long
Island sand was spread over this beach above high water in 1948; a partial
snecomplishment of the recommendation in the Beach Erosion Board Report of

1935 that 15,000 cubic yards of sand bYe so plased, The beach has a top
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elevation of 13 feet and then slopes steeply to the low water elevation.
At the ocast end of the beach a riprap groin constructed in 1918 extends
about 100 feet out fram high water. This groin is an initial step in
conformance with an 1100-foot breskwater recammended for this location
by the Beach Erosion Board in 1935. The groin as built is toc short to
produce any appreciable effects. The southwesterly LOO feet of the shore
consists of the Cedar Point breakwater, built by the Federal goverrment
in 1837. This breakwater, about A0 feet long and with a top elevation of
10 feet, has settled or washed down at its oubter end, hut has servoed *to
hold Cedar Point. Some sand passes over the top, but with the development
of the west shore beach arca this is no longer an important fector. There
is no strong indication of net littoral drift in either direction, the
drift probably varying with the southeast and northeast storms. The shore
line itself appears to bLe fairly stable. The problem on the developed
beach is the unsatisfactory nature of beach matorial, The plan of improve=
ment considered most feasible for this area is similar to that recommended
by the Beach Erosion Bourd in 1935, but has bheen broadensd in scope from
that considered in the prior report. The plan now considered envisions
the placement of 75,000 cubic yards of sand tc build the beach out to =
100-foot width, with flattor foreshoire slopes, and the construction of an
impermeable groin 500 feet long at Hills Point,.

The new west boach is the result of building out this shore
100 to LOO feet in 1948 by hydraulic placement of fill dredged fraom the
Campo Yacht Basin, The material so placed is on a flat slope but is une
satisfactory for bathing purposes, being very fine and silty in composi=-
tion, A riprap eroin about 70 feet long, also built in 1948, near the

north end of this new beach area has been unsuccessful in stopping crcsion.
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Measures were underway at the time of writing of this report to prevent
the erosion occurring near the north end of this beach by extending the
groin inshore and bulkheading the shore. The plan of improvement con-
sidered most practicable for this area comprises the placement of a mare
suitable sand on the beach built in 1948, and the prevention of loss of
beach material from northward littoral drifting by construction of a
500-foot groin, well anchored into the backshore, at the site of the exist-

ing preine The plan of improvement is shown on Plate 22,
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VI. ECONOMIC ANALYSIS

GENERAL
B EEAL

51. Statutory Authorization, - Fuvlie Law 727, 79th Conpress,

approved August 13, 1005, eslbablished a poliny of Federal partisipation
In the sost of proteoting the shores of public-owned property. It pro-

vides in part that:

"With the purpose of preventing damage to public property
and promobing and ensouraging the healthful recreation

of the people, it is hereby declared to be the policy of
the United States to assist in construstion, »ut not the
maintenance, of works for the improvement and proteation
against erosion by waves and currents of the shores of

the United Stales that are owned by itates, muniecipalities,
or other politinal subdivisions: Provided, That the
Federal contribution toward the construction of protestive
works shall not in any cass cxeced one-third of the total
cost,"

As Federal sontribution toward nonstruction of shore protective
works is limited to publinly-owned shores, cconomin analyses sufficiently
detailed to serve as a basis for fund appropriations have been restricted
to sunh shores, Wo privately-owmned shores noed be or have been congidered
in commection therewith. The public shore aress for which improvements
are rccommended arc as follows:

Improvements Recommended
For TFederal Trojccts

Ares, ‘ Par*_ﬁﬁ{; Plate
Jermings Beach and Ash Creek 35 20
Sasco 7111l Bearh ho £1
Southport Beach 42 21
Burial Hill Reach Ly 21
Sherwood Island Stoate Park LA ' 20
Conpo Beach Ho ag

Other puhliecly-ovmed shores in irea 1 not included in the above

clagsifications are as follows:




&+ Pine Creek Beach, an undeveloped public beach 50 feet
long, considered too small to warrant consideration for a Federal project.

b. Canal Beach, an undeveloped public beach, oconsidered to
- be impracticable for improvement at this time.

¢+ 0ld Mill Beach, an undeveloped public beach considered
to be satisfactory for the present limited use, and for which no improve=
ments have been considered.

In view of the fact that the cooperative study of which this re=-
port is one part has determined that the major problem involved is one of
general deterioration and loss of beaches along the entire shore, and that
the improvement considered most effiemeious therefor is general restoration
of the shore on a widespread scale by hydraulic puwmping of sand from off=
shore depths, a gensral analysis of the costs and benefits of such a program
has been made to determine the practieability of large scale improvements of
this type, This goneral amalysis is given in detail in Appendices I and J,.

CO3TS

52. First Costs. ~ The first costs of the projects considered for

<]
Federal partioipation, computed in detail in Appendix @, are as follows:

Project Quantity Cost
Jennings Beach and Ash Creek $ 66,000
Jetties 5,100 tons riprap

Dredging 6,500 cubic yards

Sasco Hill Beach $ L2,000
Sand fill 25,000 cubic yards
Groin 1,950 tons riprap

Southport Beach $ 20,000
Sand £ill 17,500 cubic yards
Greoin 1,200 tons riprap

Burial Hill Beach $ 16,500

Sand f£ill

17,500 cubic yards
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Frojeot Quantity Cost

Sherwood Island State Park $ 3L2,000
Sand fill L60,000 cubic yards
Training Walls 18,700 squars feet
steel sheet
piling
Groin 2,750 tons riprap
Compo Beach 11};,000
East of Cedar Point 69,000
Sand i1l 76,000 cubic yards
Groin 2,300 tons riprap
Wost of Cedar Point ‘ L5, 000
Sand £ill 20,600 cubic yards
Groin 2,900 tons riprap
Total for all Federal Projects $ 610,500
BENETFITS

53. Thoory. = The benefits anticipated from the plans of improve-
ment for the verious shore arecas aro estimated sololy on the recreational
value of inoreased public beach area. Indirect benefits or benefits not
sugoeptible of direct evaluation have not been used, Such indirect and
unevaluated benefits include inereased earning power of land and property
not direetly affected dus to ineressed attendance at the beach areas, and
the preventien of the loss of human life, by removal of bathing hazerds,
No benefits have bLeen assumed for protection of property against direct
demage, although suoh secondary benefits are unquestionably existent,

BL. Basis of Benefit Evaluations, = The basis of berefit evaluations

used is a careful estimate of the value of recreational uss of the shors to
those attending the beaches. This estimate includes actual oxpenditures

now made by those using the beaches, and excludes additional values received.
Beach attendance at public beaches existent in Area 1 is at substandard
levels of space requirements for such attendance. The recamended impr ove=

ments will raise these standards more nearly to the optimum reereational
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beash area standard, The major benefits for town public beashes are
Prom this raising of the beach spase standards, and sesondary benefits
are from an expected ten percent innreuse in attendsnce, The major
benefits Lo Sherwood Islsnd State Park, on the other hand, ire rom
expested inereased attendanne, and secondary benelits arc {rom rajsing
vhe beach space standards,

55. Allonation of Uosts. ~ The benefits from proposed improvemonts

gre divided into Federal intercst, non-Federal publin intersst and
rrivate interest. Federal intercst is defined as the benelit secured
oy the United States as a land owner. The United States is not a lard
cumer dn the areas aonsidered, so there is no Fedorel interest. Non-
Yederal publin interest is defined as (a) the benefits asoruing to a
Jtete or political subdivision thercof, as a land owner, and (b) the
bevelits acoruing te the general publiec, Private intorest is defingd as
the benefits derived by individuals or non-publie groups of individuals
on account of the ownership of lands and buginess enterprises alfeoted,
Wo private ownership is involved in the areas noncerned, and no indirect
benefits have boern evaluated on any mavginal privats lunds, The affore,
there is no private iptorest invelved. The entire interest in thesze
orojects is non-Federal vublie interest., The Federal share of the nosts
nl' these projeets is therefore set ab the allowable maximum of one-third
~i the sost of the improvements, cxscluding sosts of lands, easements, or
rishba-of=way, which must be furniszhed by lonal intereats, lhintenance
costs are allocated to losal interests in ascordanse with the policy sed
Torth in Publin Law 727, 79th Congress,

58, Epnefiﬁi, - Benelits used nerein arc due solely bto additional

reareational arca, These benefils computed in detail in Appendix ¥, wuy

he sunmarizad as follows:
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Jennings Beach and ish Creek 3 5,165

Sasco Will Beach 3 b,
Southport Beash 3 3,790
Burial 17111 Bezech 4 1,380
Sherwood Island State 1irk 250,000

Compo Beach

a, Fast of Czdar Point 4 5,955
B, West of Cedar Point 3 1,575
‘e, Total for Compo Beanh 3 15,57%0

Asseszed values ol land direetly affected by the improvement

arc tabulated bolow:

Jennings Beach ad ish Creekx 3 70,200
2o Till } b SRS (1)
Basco Till Beadh 4 25,000
Southport Beach § 22,950
Burial Hill Beach 3 12,200
Jherweod Tslond State Usrk 3&90,000
Compo Beach
2. lmst of Codar Foint %233,000
T, West of Cedar Yoint % 13,000
®e Total for Compo heach 4250, 000

(1) Yimited to the 900 feet of shore for which improvement considered,
Present sale values arc about 1.8 times the asszessed values
for Fairfield and Wesiport. There iz no tax income from these publie
lJands. Total grand lists in Pairfield and Westport sre §55,000,000, and
$148,000,000, The tax rates are 328,90 and 521,00 per thousand

ANNUAY, CEARGES

57+ Estimates of Anmnual Charges. - The Foderal and non-Federal annual

nharges are summarized herein. Federal investment is ~omputed s one-~third
of the first cost of each improvement (Sece Paragraph 55). Interest has been
nomputed at the rate of 3 percent on Federal funds and 3.5 pereent on non-

Federal funds., A useful life of 50 years has been assumed in computing
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amortization charges, An item for maintenance costs is included in the

non-Federal ennual charges. Detailed computations are ineluded in

Appendix G,

Project Federal Non-Federal Total
Jennings Beach and Ash Creek § 850 $ 2,380 $ 3,230
Sasco Hill Beach 515 1,895 2,140
Southport Beach L00 1,235 1,635
Burial Hill Beach 215 735 950
Sherwood Island State Park h,h10 15,050 19,460

Compo Beach

as Bast of Cedar Point 900 3,350 ;250
b, West of Codar Point 580 1,830 2,410
Ca Total for Compo Beaoh 1,480 5,180 6,660

JUSTIFICATION OF IMPROVEMENTS

58. Ratio of Benefits to Costs. = The estimated annual benefits and

chargés for the several improvements are summarized and campared in the
fellowing table, and the ratios of benefits to costs are given below:

Estimated Annual Ratio of Benefits

Projeet Benefits Costs to Costs
Jennings Beach and Ash Creek $ 5,165 $ 3,230 1.6
Suseo Hill Beach h,135 2,440 1.7
Southport Beach 3,790 1,635 2.3
Burial Hill Beach 1,%80 950 145
Sherwood Island State Park 250,000 19,460 12,8

Compo Beach

a. East of Cedar Point 8,955 L,250 2,1
b. West of Cedar Point 7,575 2,410 3.1
c. Total for Compo Beach 16,530 6,660 2.5
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COORDINATLON WITH OTHER A CING

59+ General Coordination., - Close soordination has been maintaincd

L
t

with the Connentin~ut State Flood Conirol ond Water Poliny Commission, the
ol fisial asenay repreosentine the 3tate of Corneestiout in this cooperative
study, The Cornectisut Beash Erosion Advisory Gomnittee appointed by‘the
Governor to report to the 3tate lLesislature has in like manner been ode
vised and nonsulted. The Selootmen of the towns ~onscrned have been
sontacted and their views sousht., The Connestisut Development Com-
mission, State Park Denartment, State Hizhway Department and State Bosrd
of Pisherics ond Jdame have been soatieted as to aspeots of the study per-
taining to thelr interests, In addition, widespread persornal sontact
has been mode with the shore residents to asnertain data aonrcrning the
probvlem,

50, Comments by Loeal Interosts., - Proliminary sketeah lans of im-
¥ N &

provemerts beirs aonsidered have been f'wrnished to the Connenticut 9tate
Flood Contrel and Water Polisy Commission and to the Conneasticut deonh
trosion Advisory Commission. Discussion with these agenaies as ho the
final findings and recommerdations of the sbtudy have et with their seneral

approval and noneurrenac,

Tiout

jop
o
[ &
F
]
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m
o
=
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[
B
=
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Sle Resparsibilitics of lomal Intorests, -
throush the Connestinut State Flood Control and wWator Poliny Commission
has furnished assurances that any recuirements of loaal sooperation which
may be imposed by Congress in authorizing any such projs~t will be net.
It is wndersteod that Connmress may require loasl interssts to:

B Adopt the projests rocommended in the reports,

b, Assure maintenanne of the improverents during their use-

ful life as may be required to serve their intended BUrposa,




9, Provide, 2t their own expense, all necessary lands,
gagements, and rights~of-way,

ds Hold and save the United States freoc from all olain
for damages that may arise either before, during or after proseoution
of the work,

€+ Assure continued publie ownership »f the beach und its
administration for public use only.

‘£. Assure that water pollution that would endaneer uhe
health of bathers will not be permitted.

Be Apree to approval by the Chiel of Engineers, prior to
commencerent of worlk, of detailed plarns, specifications, arrangements

for prosecuting the work, adequiny of the propgosed worlk, ad the ns-

suranaes as listed above.,




VII. DISCUSSION
62, General, = Discussion of the proposed plans of protection and
improvement is limited to those areas for which adoption of a Federal
project has been considered. The discussions for the specific proposed
projects are included in the following paragraphs,

63, Jennings Beach and Ash Creek. ~ The plan of improvement cone

sidered most suitable for Jennings Beach and Ash Creek consists of the
oonstruction of_a Jjetty at the inlet to Ash Creek. The proposed jetty
fran the Jennings Beach shore is 800 feet long. The dredging of 6,500
ouble yards of material from the offsheors bar may be required to provide
an inlet channel and jetty foundation. It is considered that this plan

of improvement will make available additional bathing area by (1) eliminat=
ing the existing bathing hazard due to swift inlet currents scouring
Jennings Beaeh, {2) stabilize the inlet ageinst future migration, and

(3) stabilizo the shore line by defleeting littoral and inlet currents
offshore. The estima ted ratio of benefits to costs of 1.6 to 1, although
faverable, does not reflect the true value of this improvement. The major
benefit will be the eliminstion of the prosent bathing hazard, Regardless
of warning signs and precautions now being taken, the danger of loss of
life will continue unless this condition is corrected.

6ly. Saseo Hill Beach, = The plan of improvement ¢onsidercd most

suitable for Sasco Hill Beach consists of widening to a 100-foot width
900 feet of the beach Ly direct placement of sand, and construction of one
impermeable groin [j00 feet long at the west end of this improved area to
prevent loss of tho beach by westward littoral drift. Conparison of estiw

meted benefits and costs indicates & favorable ratio of 1.7 to 1,
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65. Southport Beach, = The plan of improvement considered most

suitable for Southport Beach consists of widening the beach to a 100=

foot width by direct placement of sand and construction of one impermsable

groin OO feet long at the west end of this improved area to hold the

sand and proteet wild lif'e feeding grounds at Smsco Brook inlet. Compari=-

son of estimated benefits and costs indicate & favorable ratio of 2.3 to 1,

66. Burial Hill Beach. = The plan of improvement considered most

suitable for Burial Hill Beach consists of widening the beach to a 100~
foot width by direct plucement of sand, conbingent upon the construction
of an impermeable training well at the west limit of the beach to prevent
loss of the beoach by westward littoral drift, and to maintain the Burial
Hill Creck inlet opening. The construction of this training wall has been
ineluded in the recommendations for Sherwood Island Park in view of the
proposed development of that park, including use of Burial Hill Creek for
recreational boating. The ratio of benefits 4o costs for Burial Hill
Beach, exclusive of costs of co nstruction of the training wall is favorable
at 1.5 to 1, If for any reason the Sherwood Island Park development does
not meterialize, the Burial Hill improvement would neecessarily include the
costs of the training wall and the ratio of benefit to costs would becomo
unfavorable,

67. Sherwood Island State Park., - The plan of improvement considered

most suitable for Sherwood Island Park consists of widening the beach area,
by direct placement of sand, to a 150-foot width; croation of a stockpile

by direct placement of sand on the beach foreshore to an additional width

of 100 feet for a distance of 1000 foect east and 1000 feet west of Sherwood
Point; oonstruotion of one impermeable groin 500 feet long at the west limit
of the park to hold sand and eatch the littoral drift; and the construction

of two training walls LOO and 500 feet long at Burial Hill Creek to stabilize
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the shore and inlot. Comparison of estimated benefits end costs indicates
a favorable ratio of 12.8 to 1,
£B8. Campo Beach. = The plan of improvement for Cempo Beach consists

of improving the town beaches to the east and west of Cedar Point by widen-
ing them to n 100«foot width by the dirsct placement of sand; the construc=
tion of an hnpemneabie groin 500 feet long at Hills Foint at the east limit

to protect the east beach area, to stop westerly littoral drift and to trap
easterly littoral drift; and the eonstruetion of an impermeable groin 500 feet
long at the west limit of the west beach ares 4o hold the sand and trap woste
erly littoral drift. This improvement may be accauplished as one project ar
a8 two separate projects. A comparieon of estimated benefits to costs indi-
coates a favorable ratio of 2.5 to 1 if bobth areas are improved simultaneously.
If the projects are separated, a cauparison of estimated bencfits and costs
for the eastern section indicatecs a favorable ratio of 2.1 to 1, whereas a
comparison of estimated benefits to costs in the weostern section indicates

& favorable ratio of 3.1 t¢ 1. The improvement may be accanplished either

as a whole or either part with favorable rosults,
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VIIT. COHCLUSIONS

69, General, - The purpose of this study was Lo determine the

mogl suitable methods of stabilizing and improving the shore line he-
|tween ish Creek and Saugatuck River, (ne of the items of the study wos

to determine the source of littoral material within the area, Ancther
item of the study was to determine whish zections of the shore line are
deairable losabions for beanh inprovements, =and the most elfestive marsuros
for accamplishing the desired improvements. The study reveals that the
entire area constitutes a resort development, that no source of littoral

material exists within the area itself, and thercfore no nroposed insrove.

mentz 2oar be baged on vse of sunn Titteral matecial wllisl preeunoece
sortinianse of deterioration of other points within this shore arca, Aho

inevitable aonclusion is that improvement of the shore requires arti™ sial
replenishment of the sand beaches from outside the area itsclf. The logi-
cal source of this sand is the offshore depths where the sand from the
shores now rests, Feasibiliby of pumping this sand back on the shore bas
been proved by projests of that nature in Westport, Brideeport, West Tlaven

ol
L

and Wew London. The exisbence of oyster beds alone this offshore ares oome
2 '

plicates the problem. ﬁowovcr, it is aonsidered that offshore sand aroas
can be used whieh will sause no damase or minor damaze bo that Indugtry

{(8ce Appendix G)o The study further reveals lhat major oxtents of the
entire shore constitute desirable locatiows for beash improvements, and that
areas not now so considered may bonome so with future development, It is
not coniidered advisable for the United States at thi: time to adont IO
jeots authorizing Fedorsl partieslpation in the sost of improvemsut of shores
except at publia beach areas as desoribed in Parapgranhs 71 and 73,

70s Pine Creek Sand Spite = The study reveals that rine Creck Jond

Spit dis a problem area larsely as a result of lack of knorledge, foresizht,



and control at the time of development of this spit. An inevitable perti=-
nent conclusion is that, with the present knowledge of shorc processes,
planning and control seem warranted to prevent further occurrence of such
problems. Despite the devel opment now oxistent, the logical conclusion
would be to abandon that part of the spit west of Pine Croek Point{ and
allow nature to take its course. A plan of improvement premised on the
acceptance of the asccomplished development on the spit, canprising con=
struction of a foreshore beach and barrier dune, strongly held by & groin
gystem camnot be recommended in view of the continued hazardous nature of
the area.

71. Public Beach Areas., = The study reveals that beach arecas avail=-

able to the public are insufficient for the demand, and that the beaches

50 used are of relatively coarse material, in certain cases consisting
entirely of cobbles. The conclusion naturally follows that increased
public beach area is justified to relieve the existing congestion and %o
encourage and allow additional use of this recreational ares now and in

the future, and that improvement of beaches of unsatisfastory material by
replacing the sand lost from their surface is in 1like manner justifisd.

The study further reveals that at present certain small public beach arsas,
either relatively inaccessible or now satisfactory for the presont use,
Justify no improvement at this time., With the exception of these besaches,
all the public beaches are considered to justify improvement, The interest
involved in all the beaches for which Federal projects have been considered
is 100 percent publiec interest. Therefore, the share of gxpense to be barne
by the United States is considercd to be justified at the maximum limit of
one~third of the costs of the improvements, exclusive of costs of lands,
easements or rights~ofwway., The Burial Hill Beach projeot is considsred to

be justified only in the event that planned development of Sherwood Island
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Stete Park materializes and includes construction of the recommended train=
ing wall on the east shore of Buriél Hill Creck. It 1s considered advisable
that the United States adopt projects for all the public beaches in Area 1,
with the exceptions described above, all as described in Paragraph 73.

I+ is finally concluded that no cases of pollution exist to prohibit
any of the improvements considered for Federal projeects, although certain

areas can be bettered in that respect.
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IX. RECOMMENDATIONS

T2. General, = It is recommended that the most suitable methods
of stabilizing and improving the shore line between Ash Creek and Saugatuck
River consist of general restorafion of the shore by hydraulio pumping of
sand fran offshore depths, and that retention of the sand sc placed be
offected in so far as possible by construction of impermeable groins, all
in accordance with specific plans of improvement disoussed in Paragraphs 35=
50, and as shown on Plates 19~22 herewith. It is further recammended that
future development and use of the shore be planned and controlled on the
basis of the fullest knowledge of shore processes and probable changes,
end probable costs and bonefits to be incurred thereby.

73. Public Besches. -« Tha following public beaches are recommended

for adoption of separate projects by the United States authorizing Federal
participation by the contribution of Federal funds in an amount equal to
one=third of the costs of the proposed improvements, generally as shown on
Plates 20-22, the projects to be accomplished in their entirety or such
integral part thereof as may be.approved by the Chief of Engineers upon
application therefore by local interests:

8. Jennings Beach and Ash Creok, construction of an impermeable

Jetty 800 feet long, and if experience indicates the necessity, dredging
of an inlet ohannel and jetty foundation through the ocuter bar.

be Sasco Hill Beach, widening to a 100-foot width, 900 feet of

beach by direot placement of sand, and construction of one impermeable
groin 40O feet long at the west end of the improvement.

¢e« Southport Beach, widening to a 100-foot width, 700 feet of

beach by direct placement of sand, and construction of one impermeable

groin lj00 fest long at the west end of the improvement,
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d. Burisl Hill Beach, contingent upon the construction by others

of a LOO-foot training wall on the east bank of Burial Hill Creek, widening
to a 100-foot width 500 feet of beach by direct placemsnt of sand.

e, Sherwood Island State Park, widening to a 150=foot width

6,000 feet of beach, by direct placement of sand, the creation of a stock=-

pile by direct placement of sand for an sdditional width of 100 feet for

a distance of 1000 feet east and 1000 feet west of Sherwocd Point, the con=
struction of two training walls 40O and 500 feet long at Burial Hill Creek,
and the construction of an impermeable groin 500 feet long at the west end

of the improvement,

f. Compo Beach, widening to a 100-fcot width the beaches east
and wost of Cedar Point, 2600 and 1100 feet long respectively, by direct
placement of sand, construction of an impemeable groin 500 feet long at
Hills Point, and construction of an impermcable groin 500 feet long at the
west end of the improvement.

The recomendations are subject to the conditions that local
interests will:

(1) Adopt the projescts named herein;

(2) Assure meintenance of the improvement for their useful
life as may be required to serve their intended purpose;

(3) Provide, at their own expense, all necessary lands,
easements, and rights~of-way;

(L) Hold and save the United States free from all claims
for demapes that may arise either before, during, or after prosecution of
the work;

(5) Assure that water pollution that would endanger the

health of bathers will not be permitted;
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(6) Assure continued public ownership of the beach and
its administration for public use only.

The recommendations ars further subject to the conditions that
the adequacy of the work proposed by local authcrities, detailed plans,
specifications, assurances that the requirements of loeal cooperation will
be met and arrangements for prosecuting the work be approved by the Chief
of Engineers prior to commencement of work,

The estimated amounts of Federal participation, in accordance

with the foregoing recommendations, are as follows:

Jennings Beach and Ash Creck $ 22,000
Sasco Hill Beach 14,000

. Southport Beach 10,000
Burial Hill Besch 5,500
Sherwood Island Stete Park 11k,000
Compo Beach 38,000
TOTAL $203,500

JAMES H. STRATTON
Colonel, Corps of Engineers
Division Engineer

12 Inclosures:

11 Appendices
31 Plates
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APPENDIX A

DESCRIPTION AND COMPOSITION OF RBEACHLS

1. Goneral. ~ Detailed descriptive data of the entire shore line

of Area 1 was obtained by field inspections. The shore line wes bthen

divided consecutively from Ash Creek to Saugatuck River penerally in

accordance with the physical character of the shore features. Descerip-

tions of these subdivisions are presented below, In addition to vigusl

inspection, samples of beach material were obtained at selected locations

throughout the area and a mechanical analysis of these samples was made

to determine median diameter und classification. Reach sample analysis

results and locations ars shown on Plates 15-17. A complete photograhic

record was made of the shore. Yalectaed photographs are shown on Plates

25-31,

FAIRFIEID

A. Jemnnings Beach

(1)

Location: Ash Cresk to Beach Road.

Extent: 1900 feet.

Width - above H.W.: 100-~200 feet, plus 150 feoet
of low dunes, plus parking
aras east end of beach 500
feet,

= LeWloto I.iTe: 200 feet.

Ovmership: Town of Fairfield.
Use: Public (restricted in part to town residents).

Publie Facilities: Parking, bathhouse, sanitary,
refreshments, fireplaces, life-
guard, plammed developmnent of
playpround.




B.

G.

(7) Couposition: Above 11.W.: Course sand.

Bolow H.W.: Medium sund,

Foirficld Beach (Last Part)

(1) Location: Jennings Seack tq 2000 feet North of
Shoul Point.

(2) Extent: 2000 feet.

(3) Width - above H.W.: 25 to 75 feet plus dunes where
not desiroyed.

- L-W- to H TWes 100 feet.

(L) Ownership: Private

(%) Usas Public at varying degrses - clubs, comnercial
baths, ete.
(4) Publie Pacilities: Parking, clubhousos, bathhnusos,
rofreshments, sanitary.

(7) Composition: Above 11.W.: Courss sand.

RBelow IT.W.s Medium sand.

Fairfield Roueh (West Purt)

(1) lLocutions 2000 fect North of Shoal Yoint to Pine
T Creek Inlet.

(2) Fxtent: 11,100 fest.

(3) Width - ubova 1.W.: O to 70 Peat, excepl st Shoul
Point 150 feet.

- L.W.to HW.: 200 to 600 feet, oxcept wost
of Pine Creck Point, 100 faet.

(i) Owaerships Privete

SR

(5) User Privatae - cottu_ os

(6) TIublie Macilitioss None

(7) Composition: Abeve 11.W.: Hedlum sond norbth of Shonl
: Point, course sand Lo gjravel
wost of Bhoul Toint.

Below NW.: Hediwn to fine sund {Some
- bouldors and rravel ot
Shonl Point.)



D. Pine Cresk Beach Area

(1) Location: Pine Creek Inlet to Kensie Point.
(2) Extent: 700 feet,

(3) wWidth - above HuW.:r 25 ta 50 feet.

- L.W.to HWe: 150 to 700 feet.
(L) Ownership: Private except for 50-foot street ond.

(5) Use: Major part of shore, only minor use by
private owners.
50-foot street end, intensive use by public
(restricted to town residents.)

(6) Public Facilities; None

(7) Composition: Ahove H.W.: Shingle at west end to
coarse sand at east end,

Below H.W.: Fine. sand.

E. Kensie Point

(1) Location: Pine Creek Besch Area to Sasco Hill Beach
(Kensie Beach).

(2) Extent; 2000 feet,

(3) Width - above H.V{-: 0 to LJ.O faet.

-~ L.Wo to H.W,.:150 to 500 feet.
(4) Owmership: Private
(5) Use: Private estates.

(6) Public Facilities; None

(7) Composition: Above H.W.: Seawall

Below H.W.: Boulders, cobbles and
gravel.

F. 8esco Hill Beach (Kensie Beach) (Bast Part)

(1) Location: Kensie Point to Southport Golf Glub.
(2) Extent: 2000 feet.

(3) Width - above H.W.: 25 feet to low dune.

- Lew—eto Hn]ﬂ«-S 500 to 500 feeto
(2)

(L) Ovnership: Town of Fairfield' ',

ﬂ';\--f}



(5) Use: Public (restricted to town residents).

(6) Public Facilities: Parking, bathhouse, fireplaces,
life-pguard.

(7) Composition: Above II.W.: Shingle at eaat end grading
to coarse sand at west end.

Bolow H.W.: Shingle at east end
grading to medium sand
at west end.

(2) Bastern 650 feet leased in 1917 for 200 years to Town
of Fairfield, in returm for similar lease of 650 feet
at Southport Golf Club. For purposes of this report,
the long term leasus are considered as ownership.

G. Sasco Hill Beach (Kensie Beach) (West Part)

1 Location: Southport Golf Club (Bast shore South-
Lbcation P
port Harbor).

(2) Extent; 650 feet

(3) width - above Hu.W.: 100 feet.

- Lcw.tO II-W'-: 500 feﬂtn

(L) ownership: Private (&),

(5) Use: Public on club membership basis.

(6) Public Facilities: Parking, club facilities,
life-guard,

(7) Composition: Above H.W.: Coarse sand.

Below H.W.; Mediun sand.
() See note under ¥ above.

H. Southport Shore

(1) Location: Southport Harbor to Southport Beach.
(2) ®xtent: 2400 feet.

(3) Width - above H.W.: O to 25 feet.

= LeWoto HeWe: 150 feet on east end, widening
to 1,000 feet on west end.

(l4) Ownership: Private
(5) Use: Private Estates

—_—

(6) Public Facilities: None

A=l



(7) Composition: Above H.W.: Ledge, marsh, cobbles,
seawalls.

Below H.W.: Ledge, marsh, cobbles
grading weatward to
fine send, and mud.

I. Southport Beach

(1) Location: Just east of Sasco Brook.
(2) Extent: 900 feet.

(3) width - above H.W.: O to 100 feet.

= LoW. to HeW.:1,000 feet,
(L) Ownership: Town of Fairfield.
(5) Use: Public (restricted to town residents).
(6) Public Facilities: Parking, bathhouses, sanitary,

refreghments, life-guard, fire-
places.

7) Composition: Above H.W.: Riprap along eastern part
&
to coarse sand alonp western
part.

Below HoW.: Shingle, mud, marsh.
WESTPORT

J. (anal Beach

(1) Location: dJust west of Sasco Brook.
(2) Extent: 500 feet.

(3) Wwidth - above H.W.: 20-75 feet.

- LW. to HW.:100 feet.
(4) Ownership: Town of Westport.
(5) Use: ©Not used to any great extent.

(6) Public Facilities: None

(7) Composition: A4bove H.W.: Shingle and coarse sand.

Below H.Wi.: Gravel, marsh.

K. Greens Farms

(1) Location: (anal Beach to Burial Hill.
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(2)
(3)

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

BExtent: 7800 feet.

Width - above II-T‘I-! 0 - 100 feato

= L.W. to H.W,:150-250, east of Frost
Point
200-3500, west of Frost
Point.
Ownersghip: Private

Use: Private estates.

Public Facilities: None

Composition: Above H.W.: Rastern 1800 feet;
coarse sand, boulders.
West to Frost Point;
nedium sand. West of
Frost Peint; medium
sand, seawalls,

Balow H.W.: REastern 1800 feet;
shingle, marsh. West
to Frost Point, shinpgle
grading westward to
medium sand. West of
Froat Point; ledpe,
shingle and marsh grading
westward to fine sand then
to shingle apgain at Burial
Hill.

.. Burial 11ill

(1)
(2)
(3)

(L)
(5)
(6)

(7)

Location: Just east of Qreek at east end of
Sherwood Island.

Extent: bH00 feet,

Width - above H.W.: 50 to 100 fest,

- LW, to H.W.:200 to LOO feet,
Ownership: Town of Westport.
Use: Public (restricted to town residents).

Public Facilities: Parking, bathhouse, sanitary,
life~-guard,

Composition: Above H.W.: Medium sand, seawalls.

Below H.W.: Gravel to shingle.




M. Alvord Beach

(1) Location: gSherwood Island Park east of Sherwood
Point.

(2) Extent: 3500 feet.

(3) width - above H.W.: 50 to 7% feat.

- L.W.to HsW.: 200 fest at east end
50 feet at mid point
250 feet at Sherwood Point.

(L) Ownership: State of Comnecticut.
(5) Use: Public
(6) Public Facilities: Bathhouses, parking, sanitary,

life-guards, fireplaces and
tablas,

(7) Composition: Above H.W.: Coarse sand and pravel.

Below H.W.: Cobbles to shingle, some
boulders, fine sand off-
shore.

N. Sherwood Point to Elwood Beach

(1) Location: Sherwood Island Park west of Sherwood Point.
(2) Extent: 1500 feet.

(3) width - above H.W.: O - 50 feet.

- LWeto HoW.z 50 = 200 feet.
(L) Ownership: State of Connecticut.

(5) Use: Public

(6) Public Facilities: Bathhouses, parking, sanitary,
life-guards, fireplaces and
tahlaes.

(7) Composition: Above H.W.: Boulders, cobblea.

Below H.W.: Shingle, marsh.

0. Elwood Beach

(1) Location: Sherwood Island Park, 1500 to 2500 feet
west of Sherwood Point.

(2) Extent: 1000 feet.,



(L)
(5)
(6)

(7)

P. Compo

Width = above H.,W.: 50 - 75 feet.

- L.W.to H.Wee: 100 - 300 feet.

Ownership: State of Connecticut.

Use: Public

Public Facilities: BRBathhouses, parking,

T sanitary, life-puards, fire-
places and tahbles.

Composition: Above H.W.: IPine sand,

Below H.W.: Shingle to fine sand.

Mill Beach Association

(1)
(2)
(3)

(L)
(5)
(6)
(7

Location: ®lwood Reach to Sherwood Pond. .
Extent: 2009 faat,

Width - Above HW.: O - K0 foetb,

LWeto HoWe: 150 {eet at eust end,
widening to 1000 feet at west
Gnd-

Cwnership: Private

Use: Private cottages.

Public Facilities: None

Composition: Above H.W.: LEustern paurt - boulders,
-_ shingle.
Western part - medium
sand.

Below . W.: Hastern purt - houlders,
T shinple, marsh,
tegtern part - fine sand,
some shinpgle.

Q. 0ld Mill Beach

(1)
(2)
(3)

(L)

Location: dJust west of Sherwood Ponde.

Extent: 600 feet,

Width - Above HWo: 50 = 100 feet,

~ LeWe To HoW,o3200 feebt to inlet bed, and off-
. shore flats,

Ownership: Town of Westport.
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(5) Use: Public (restricted to town residents).

(6) Public Facilities: Parking.

(7) Composition: Above H.lve: Medium sand.

Below HW.: Fine sand.

R. 01d Mill Beach to Compo Bsach

(1) Location: 600 to 3000 feet west of Sherwood Pond.
(2) BExtent: 2400 feet.

(3) width - Above HoW.: O - 50 feet.

~ LeWeto HoWe: 200 to 700 feeot.

(L) Ownership: Eastern 1500 feet - private.
Western 700 feet - public.

(5) Use: Kustern 1500 feet -orivate estates.
Western 700 feet - State highway.

(6) Public Facilities: None

(7) Composition: Above H.W.: Eastern part - medium to
coarse sand.
Western part - bouldaers,
riprap.

Below H.W.: Eastern part - shingle,
marsh, fine sand.
Western part - shingle,
some sund.
5. Comp Beach
(1) Locution: Hills Point to Compo Yacht Rasin.
(2) Extent: LAVO feet.

(5) Width - Above H.W.: 285 - 100 feet,

LoWeto HeWe: 50 to 100 feet, esast of Cedar
Point.
100 to 300 feet northwest of
Cedar Point,.

(L) Ownership: Town of Westport.
(5) Use: Public (preferential rates to town residents),

(6) Public Facilities: Parking, bathhouses, life-guard,
sanitary, refreshments.

(a)

(7) Composition™ '; Above HoW.: Medium to coarse sand.
Below H.VW.: Fine sand to shingle.

(a) Artificially placed Long Island sand also present - a sharp,
granular sand.
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APPENDIX B

GEOLOGY

l. General. - The coastal formation in Connecticut is the result of
a complicated series of geolopical changes. That portion of the geolopical
history which is significant in explaining the physiography of the area
is discussed briefly in chronological sequence,

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

endless ages, series after series of sediments were deposited, injected by
liquid magmes and under the influence of heat and mountain nmaking pressures,
were folded, broken and profoundly altered so that their original character
can no longer be recognized. The only semblance of unity in the rocks under-
lying the New England Province seems to be the gemeral presence of a north,
northeast trend in the direction of the rock structure.

3., Triassic Period, - At the end of the Paleozoic Period, this come

plex structure was worn down at lesst in part to a peneplane and deposits of
Triassic clastic sediments were laid down. Simultaneously with this deposgi-
tion of great thicknesses of Upper Triassic shales and limestones, the intru~ -
sion and extrusion of massive layers of trap occurred. Faulting took place
throughout this period and was pretty well distributed over the area. By
means of great north-south boundary faults, which to this day separate the
sediments from the crystallines on the east, the net result in Connecticut
wag to lower all strata differentiamlly and give them a regional dip of § to
20 degrees east,

L. Fall Zome Cycle. -~ After this period of disturbance an era of great

quiet prevailed during which for countless centuries erosion worked on the
highlands, reducing them to a low and rolling country just a few feet above
se2 level. Regardless of geologic structure and differences in rock hard-

ness, n peneplanse was formed across the greoat faults which separate the



sediments from the harder crystallines. Great thicknesses of Triassic rock
were removed. That which is still preserved in the Connecticut Valley lowland
owes its existence to the faulting which dropped it below the base level of
erogion. The extensive surface formed at this time ig called the Fall Zone
peneplane.

5. Burial of the Fall Zone Peneplane, - The long period of quist draw

to & close and the great peneplance was slowly covered by a thick series of
deposits derived from the waste of the land. In Connecticut these deposits
were apparently of Upper Cretaceous age, probably largely marine in origin.
Earth movements resulted in uplift in the north and northwest, while sea-
ward the surface was depressed to near or below sea level, In Comnnecticut
the depression carried the peneplane below sea level. Thus toward the north
a new cycle of erosion was started by the streams rejuvenatcd by uplift and
the Fall Zone surface began to be destroyed, while the wastes from this
destruction with the aid of marine sediments buried the lower surface in the
south., When the submergence in the Connecticut area had reached its greatest
extent, the streams once emptying inte the ocean considerably +to the south
founa that their mouths had moved to the north with the advancing shore line.
This shore line was.probably even more irregular than that of today,

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

which started the destruction of the Fall Zone peneplane, & new movement of

the earth's surface occurred, resulting in uplift. Coincidanf with the nmove-
ment raising the land above sea level, the shore line retreated toward the
southeast and the streams extended their lower courses across the younp coastal
plain thus exposed, At this early date the Connecticut River left its course
across the soft Trimssic rocks in the vicinity of Middletown and made a sharp
bend to the southeast over the newly uncovered sediments of the coastal plain,

assuming the course which, with few exceptions, it follows to this day. The
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uplift initiated a new cycle of erosion which wore down the land mass and a
peneplane, the most extensive of any in New England, was formed. Today the
romnants of this surfece are known as the New England Upland peneplans.

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

tilting terminated the Upland cycle of erosion. This tilting appears to
have been To the southeast about 15 feet per mile. The uplift started
another cycle of erosion, during which the Coastal Plain deposits were re-
moved most rapidly, while the Triassic shales and limestones, being more
resistant, remained somewhat louger. The Upland, underlain by the more
resistant crystalline rocks, were still far from total destruection when the
Coastal Plain and Triassic areas were reduced almost to sea level. It was
during this period that the Connecticut Valley lowland was formed by the
erosion of the Triassic rocks. This lowland, which now follows the
Conneotiout River to about hiddletown and enters Long Island Sound at New
Haven, is essentially the same as when originally formed.

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

another uplift, by which the land was raised in reference to the sem, This
uplift reised the surface of the Connecticut Lowland peneplane, which con-

tinued as & Coastal Plain along the entire southern edge of the State in a

belt about as wide as the present Long Island Sound. The forces of erosion
renewed their work and cut a valley in the inner lowland, called the Sound

Valley, which was eventually to become the present Long Islund Sound,

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

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

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

of Connecticut as the pglacier advanced and retreated, and forms the present
unevenly distributed soil of Connecticut which varies in depth from 0 ‘o

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

not known but when the ice disappeared, the inner lowlend or Sound Valley
we. g beloﬁ sea level. These waters are what now constitute Long Island
Sound, while Long Island is that part of the cuesta and glacial drift
which remained above sea level,

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

glacier from Connecticut, one small diastrophic movement hus occurred.

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

lation of the slevation of the waters in Long Island Sound and Connecticut
have remained constant. Minor local changes in water elevation may have oc~
curred in restricted areas due to localized conditions. This last lowering
of the land messes resulted in the present day shore line of Connecticut
being & shore line of submergence, having all the irregularities of such

2 shore line due to the drowning of coastal valleys.

11. Presgent Day Trends. -~ Connecticut at present is in the period of

gub-aerial eroslon which follows a diastrophic change. During this period
orosional forces will work to the reduction of land masses to another pene-

lane with the streams transporting meterials from the uplands to the lowlands.
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Along the coast, wavses attacking the shore lines will tend to cut back all
headlands, building and rebuilding bars and spits of materials from sroded

headlands until a regular, even shore line is produced. This repular shore

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

and spits will recede landward as the headlands are lost.



APPENDIX C

TIDES

1. General Characteristics. ~ The tides along the shore of the

State of Connecticut are of two types. The eastern sector from Walch
Hill Point, Rhode Islund, to Cornfield Point, Connectiout, is subject
to the normal ocean or progressive wave type of tide whick causes high
water . to occur at increasingly later times as it progresses from enst
to west, The western sector from Cornfield Point, Connecticut, Lo the
entrance to Eust River, New York, is subject to the stationary wave
type of tide which causes high and low waters to occur almost simule-
taneously at all points within this sector, while the range of tide in-
creases in a fairly uniform manner from east to west.

2., Tidal Range. - Tidal range data for points along the shore of
Connecticut are given in "Tide Tables, Atlantic Ocenn," pﬁblished by the
United States Department of Commerce, Coast and Geodetic Survey. These

are ag tabulated below;

Mean Sprinpg Reference Time
Location Range Range Station Interval
Jtonington, F. Is. Sd. 2.7 3.2 New London =0 35
Noank, Mystic R.

Entrance 2.6 3,1 " " ~0 30
New London, State Pier 2.6 361 " " 0 00
Millstone Point 2.7 2,2 " b /b 05
Saybrook Jetty 3.5 L.2 " " A1 00
Duck Island L.5 5.3 Bridgeport -0 35
Madison 1.9 5.8 n -0 %0
Fallmer Island 5alt 6.ls " -0 25
Money Island, The

Thimbles 5e6 6.6 U -0 20
Branford Harbor 5.9 7.0 " -0 15
New Haven Harbor, En-

trance 6.2 T3 t -0 15
Milford Harbor 6.6 7.8 " -0 10
Stratford, Housatonic

River 5.5 645 " A0 1,0
Bridgeport 6.8 8.0 " 0 00
Black Rock Harbor, En~

trance 6.9 8.1 " -0 05
Saugatuck River, Ene

trance 7.0 8,3 " -0 05
South Norwalk 721 8.l " A0 10
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Mean Spring  Reference Time

Location Range  Range Station Interval
Greens Ledge Ta? 8.5 Bridgeport -0 05
Stamford 7.2 8.5 " 0 00
Coscob Harbor 7.2 8.5 " #0 05
Greenwich Harbor 7oy 8.7 " 0 00

3. Tidal Observations - New London. - A primary tide station

is maintained by the United 3tates Coast and Goodetic Survey at Hew
London, Connecticut. A summary of the highest tide observed at this
station during each month for the period from June 193%8 to April

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

Helght and Frequency of Highest Monthly Tides
New London, Connecticut. June 1938 - April 1948

Height of Tide (feet)

Month :3.6-5.9}&.04u,h3h.5-h.9:5n0-5.M:B}r;5.9s600—6.u:0var b.n:Total
January : : 3 : 6 : : : : :
February : : g9 : 2 : : : : :
March : 1 : 6 : 1 : 1 : 1 : 1 : :
April : 2 ; 6 : L i : ; : :

o S M : ;
jwme  : 6 i 8 ; ; ; ;
My w5 : ; ; :
August : 11 : i : ; f : ; i
September: 3 : g f : z : ; 2 :
Qctober : 1 ; 5 : 3 : 1 : 1 : : :
November : 1 : % : : 1 : 1 ; 2 j :
December : : 5 : In : 3 : e : ,; :
TOTAL : 38 i 67 j 26 : 6 i 5 i 3 : 2 : 147

The two tides listed in the tabulation as being in excess of 6.5 feet oc-

curred during the hurricanes of September 21, 1938 and September 1l~15, 19,
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In September 1958 the recorded heipght of tide at New London was 11.1
feet and in September 19l); the height was 7.6 feet.

s Extreme Hurricane Tidez - Saptember 19%8. - Rlevations of

high water marks referred to the plane of mean low water accurring during
the hurricane of 21 September 1938 at selected locations along the

shore of Connecticut are tebulated below:

Location Actual High Water Predicted High Water
Stonington 11.0 5.2
Mystic 10.8
Noank 10.3 3.1
New London 11.1 3.0
Saybrook 13,4 L.l
Branford 11.8 6.9
New Haven 13,0 Te2
Bridgeport 13.8 T.8
Southport 1%.4,

South Norwalk 11.6 8.1
Rowayton Li}e3

Stamford 15.6 8.2
Greenwich 15.0 B.ly

5. Extreme Hurricane Tides - September 19l),. ~ Elevations of high

water marks referred to the plane of mean low water occurring during the

hurricane of 14-15 September 19l were reported as followss

Location Actual High Water
Stonington T7
Saybrook 8.0
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APPENDIX D
HURRICANES

1. Characteristics. - Hurricanes can be defined as tropical cyclones

with s central barometric pressurs of 29.0 inches or less and winds near
the conter of more than &0 miles per hour in some points in the path. In
the northern hemisphere they are known tc consist of winds revolving in =
counter-clockwise direction about a calm center or “eye™. This calm center
has an average dimmeter of approximately 1l miles. The diameter of hurri=-
canes varies considerably, same-being 50 to 75 miles; the majority greater
than this -~ in many instances exceeding 500 miles, Winds at the outer
limits are usually light, increasing tc moderate and asty toward the cen-
ter, and they blow with great fury adjacent to the "eye." IHurricanes move
bodily along a path in a motion of translation at an average speed of ap=
proximately 12 miles per hour. The greatest damare caussd by these tropi-
cal ecyclones is due to the inundation whieh usually accompanies them, This
is espeolally true where thers is a bay to the right of the point where the
hurricane center moves inland. The rise of water in Narragansett Bay, Rhode
Island, which aceomnanied the hurricane of September 19%8, which moved in-
land west of this bay is an example of the devastating effect which such a
condition can engender. The strong currents created by hurricanes is an=
other important factor in the destruction caused by such storms,

2. BSevere Hurricanes in New England, = Only a few hurricanes which

heve passed through the New England area are known to have caused consider-
able destruction. Ivan Ray Tannehill, in his book "Hurricanes," mentions
ten such tropical cyelones as ccourring between 1635 and 191);. The paths
of some of these are shown on Plate £. The 19h]; hurricane has been ée-
seribed as the most violent in history but it did not cause as much dew

struetion in New England as the one which struck in 1938. 4 comparison of




these storms indicates certain attendant characteristics which can be ex-
pected to result in great damage. The 1938 hurricans struck about normal

to the shore line at 2 time when tides were high. The 19LL hurricane

struek obliquely to the shore at low tide., The later hurricane did not
produce the inundation and consequent destruction whieh occurred during the
former. Very little information is available concerning the dasmage caused
by most of the hurricanes which have passed through or near New England.
This lack of detailed information makes it difficult, if not impossible, to
draw conclusions concerning probable shore damage whiech can be expected from
such storms,

3+ Burricane of 21 September 1038, = On 21 September 1938 the New Eng=

land area was struck by a devastatirg 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-
afternoon of the 2lst of September. The hurricane entered the Stste of
Connecticut with its center just west of New Haven at 3:30 pem, E.S.T. and
continued its progress northward at the rate of 50 to 60 miles per hour,
The eye of the storm was clearly observed at New Haven. Winds that were
easterly since noen died down between 3:00 and [;:00 p.mu,, and were then
follewed by increasing southwesterly winds. The region of strongest wind
lay in the dangerous semi=-cirole at a distance of about 75 miles to the
right of the storm center. DBarmmetric pressures reported indicate the se-
verity of the storm alonp the Connecticut shore. Minimum pressures were
reported as follows: at DBridgeport 28.%0 inches, at New Haven 28.11 inches
at 3:50 pem., at Hartford 28.0L inches at l:17 pem. DBarometric pressures
dropped gradually until 12:00 noon, and then dropped rapidly until about
L:00 p.m,, when the lowest pressures were reached., Pressures then rose

rapidly until 8:00 p.m., when the 12:00 ncon pressure was attained; thence




rose gradually. Wind velocities were cbserved as follows! maximum for a
five minute period, 38 miles per hour at New Haven, L6 miles per hour at
Hartford, 70 te 90 miles per hour over an area 80 miles wide from Say-
brook, Connecticut, to Marthas Vineyard, Massachusetts; maximm gust ve=
locities, L6 miles per hour at New Haven, 59 miles per hour at Hartford,
probably in excess of 100 miles per hour in the area from Saybrook to
Marthas Vineyard. The amount of precipitation directly attributable to

the hurricane is difficult to determine due to the fact that it rained for
2 days prior to the storm. The total precipitation ranged from 2 to 5 inch-
es along the Connecticut shore, the major portion of whieh was probably di=
rectly due to the storm. The hurricane increased tidal heights above their
predicted ranges. Its approach was manifested in the higher water levels
of the preceding low and high water. During these preceding tides, tidal
heights were increased more to the east of the hurricane center than to

the west because of the counter-clockwise wind rotation. Reported high
tide during the hurricane occurred 2 to 2-3/l, hours before the time of
predieted 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 decreasing to 7 feet at Bridgeport and inoreasing to 9 feet
at the west end of the Sound, Wave action acecompanying the storm pro-
duced a devastating effect upon the shore line, pounding it mercilessly
and resulting in widespread demage. Wave heights ranged from 9 feet at
New Haven to 22 feet at Saybrook Light and 30 feet at Bridgeport.

L. Hurricane of 14=15 September 19LL. = On 1} September 16L), the

New England area was struck by a tropical hurricane which oripginated in
the West Indies. This hurricane %raveled in a northwesterly then north-
erly direotion to Cape Hatteras, thence swerved north, northenst scross

Long Island, reaching the mainland in the vicinity of Westerly, Rhode



Island. Fram there it proceeded northeastward across Providence, Rhode
Islénd, and thence followed closely along the New England coast and passed
over Newfoundland and out to sea, The hurricane reached Westerly, Rhode
Island, about 11:00 pems EJW.T, The greatest wind intensities ocourred %o
the east of the storm center. The calm during the passage of the "eye" of
the storm, with the shift in the wind direction after its passage, was
clearly noted at Westerly and Providence, Rhode Island. The following min-
imum barometric pressures were reported in the Connecticut area on 1l Sep-
tember; at New Haven, Comnecticut, 28,86 inches at 9:50 p.m.; at Hartford,
Connecticut, 28,94 inches at 10:50 p.m.; at Fishers Island, New York, 28.41
inches at 10:45 p.m.; at Groton, Commecticut, 28,40 inches at 11:00 PoMs;
at Westerly, Rhode Island, 28,30 inches at 11:00 peme; at Block Island,
Rhode Island, 28,3l inches at 11:09 psm. Wind velocities reported for the
Commecticut area are as follows: New Haven, maximum five minute wind,

N 33 mepehs and extreme wind NE 38 m,.p.h.; Hartford, maximum five minute
wind, ¥ 50 m.psh, and extreme wind, ¥ 62 m,p.ne; New London, extreme wind
70 mspehe; Westerly, Rhode Island, extreme wind, 75 mep.h.; Block Island,
Rhode Island, maximm five minute wind, SE 82 m.p.h. and extreme wind,

SE 88 m.p.h. Extreme winds were mostly estimated. Heavy rainfall was re-
ported practically throughout the coastal portion of the Providence Digw
triot, which extended from New York State to Cape Cod. In Providence, a
total of .49 inches fell from 5:55 p.m. to midnight on 1l September. The
following elevations of high water in feet above mean high water were ro=-
ported: Saybrook, Connectiout, .5; New London, Comnecticut, 5.0; Stoning=
ton, Connecticut, ©.0; Watech Hill, Rhode Island, 6,9; Providence, Rhods
Island, 8.0. The hurricane effect occurred on the ebb tide from about % to
5 hours after predicted gravitational high water in the area from Wateh

Hill, Rhode Island, to Wocd's Hole, Massachusotts,



APRENDIX E

SHORE LINE AND OFFSHORE DEPYTH CHANGES

1. Basic Data. ~ Plans showing the location of the shore line and
the 6, 12 and 18-foot depths have been prepared from United States Coast
and Geodetic Survey damta by the Beach Erosion Board for the period from
1835 to 193, TFor this study a survey during 1948 located the entire shore
line and offshore depths on selected profiles speced about 500 to 1500 feet
apart. Shore line changes are shown on Plates 7 and 8, and offshore depth
changes are shown on Plates 9 through 1. The principal shore line and off-
shore depth chanpes are described below. Due to the seale (1:10,000) used
on these plans it is obviously difficult to measure small changes with accu=
raey. Descriptions of change are therefore limited to those which are largs
enough to permit reliable reeding. Amounts of accretion, erosiom or move-
ment of inlets when given in feet are necessarily soaled distances and
therefore approximate. The changes described can be considered sccurate
in so far as they indicate trends and are approximate only in indicating
the actual quantitative alteration,

2. Jonnings Beach., - This area comprises the east limit of Ares 1,

and includes Ash Creek and about 1900 feet of shore west of Ash Creok, re=-
ferred to as Jennings Beach. The inlet to Ash Creek has migrated westward
about 400 feet since 1835 and results from the building of a sand spit from
the east bank and the erosion of the shore on the west bank, The 1948 sup-
vey indicates that this movement is continuing, The sastern third of
Jennings Beach has eroded several hundred feet as a result of the westward
migration of Ash Creek Inlet, and this erosion is continuing. The central
third of the beach has alternated between erosion and aceretion, the latest
survey indicating acoretion. The western third of the beach has also alter~

nately eroded and built outward, with little apparent change from 1933 to




1948, Observations during the course of this study show some erosion oe=-
ocurring at the west limit of the beach.

The 6, 12 and 18-foot offshore depths have varied several hundred
feet shoreward between 1837 amd 1885, From 1885 %o 193h the trend of change
has been generally seaward in an irregular manner. From the depths on the
seleoted 1948 profiles it appears that deepening is ocourring offshore, the
6 and 12=foot contours are moving shoreward, while little change is apparent
in the position of the 18«=foot contour.

3« Fairfield Beach (East Part), - This stretch of beach, approximately

200 feet long, is located west of and adBcent Yo Jennings Beach. Here the
shore line has e¢roded almost continuously from 1835 teo 1885, resulting in a
movemnent of the high water line of 50 feet at its eastern end and 150 feet
at its western end. Comparison of the 193% and 1948 shore lines indicates
that little change has occurred during this period except at the western
end where erosion has continued,

The 6, 12 and 18~foot offshore depth curves moved hundreds of
feet shoreward between 1835 and 1885, From 1885 to 193% there was, in gon=
eral, a movament of those same depth curves seaward. The selected profiles
run in 1948 indicate that the offshore contours are again moving towards
the land,

i« Fairfield Beach (West Part). = This portion of the shore exlends

from a point aboub 2000 feet sast of Shoal Point westward approximately
11,000 feet to the entrance to Pine Creek, ast of Shoal Point the overall
picture is one of erosion, with the high water line moving landward 200 feet
since 1835,

Shoal Point moved 200 to 300 feet westward since 1835, This west=
ward movement was accompanied by a recession of the high water line up to

1909. Since that time the point has built out over 200 feet. West of Shoal
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Point for a distance of about 2100 feet a small amount of erosion cccurred
between 1835 and 1885. Accretion then ocourred up to 1933 and continued up
to 1948, this building up apparently occurring simultaneously with the
growth of Shoal Point. A streteh of shore extending fram 2100 to 3000 feet
west of Shoal Point exhibits no noticeable change fram 1835 to 193%, Be-
tween 1933 and 1948 this seetion of shore eroded landward about 50 feet,
West of this section of shore is a sand spit which has built out mpidly
over a long period of years to its present length of approximately 6000 feet,
In 1835 the end of this spit was located about 300 feet east of the present
position of Pine Creek Point., Between 18%5 end 1885 this spit grew westward
about 1300 feet, bending arocund Pine Creek Point and following the general
shape of the existing shore, From 1885 to 1909 an additional 1300 feet were
added. The spit receded about 150 feet between 1909 and 1955.l The end of
the spit today is substantially in the seme position which it occupied in
1933, As the sand spit grew westward, changes cccurred in its size and
shape., Between 1835 and 1885, as it grew around Pine Creek Point, the shore
line east of Pine Creek Point moved shoreward and the spit was narrowed down
at its widest part from over L00 feet to about 250 feet., In 1937 the width
here was about 100 feet, and in 1948 widening had occurred sc that at presgs
ent this portion of the spit is 250 or more feet wide. In 1885 the spit
west of Pine Creek Point was narrow and sinuous, varying in width from 50

to 100 feet. In 1909, when the spit had built out to its greatest length,

its width varied from 100 to over 200 feet. In 1933 the bar had straight-

ened out somewhat and wvaried in width from 100 to 150 feet. A% praesent
the seaward shore of the spit has generally eroded shoreward of its 1933
position and has become sinuocus and narrow, in places not exceeding 60 feet
in width. Some widening has ocecurred near its outer end where i%s greatest

width is about 150 feet. The offshore depth curves east of Shoal Poini



moved hundreds of feet shoreward between 1835 and 1885, and in genersl
moved seaward between 1885 and 1933, Between 19%3 and 1948 the 6-foot
depth curve has ngain moved landward while little change is apparent in
the position of the 12-foot conbour. Between Shoal Point and Pine Creel
Point, tre &, 12 and 18-foot offshore depth curves moved generally land-
ward from 1335 to 1385. Then up to 1933 these conbtours have assuwned a
rosition generally seaward. The selected profiles run in 1618 indi cate
little change since 1933, Some movement of depth curves has apparently oc-
curred in a shoreward direction, but the extent of change is not large
enough to permit a reliable interpretation, From Pine Creek Point to the
inlet to Pine Creek the following offshore changes in depth have occcurred:
from 1835 to 1885 the 6, 12 and 18-foot depth curves moved generally land-
ward; from 1885 to 193% the 18=foot depth curve continued to move landward
exeept opposite Pine Creek Point where it advanced seaward; and the 6 and
12~foot depth curves advanced irregularly seaward. The selected profiies
run in 19,8 show very little change has oceourred in of fshore depths since
1933,

5. Kensie Point, = This stretch of shore extends from .the inlet to

Pine Croealk westward about 2700 feet around Kemsie Point to Sasco Hill
Beaoch, The eastérly LOO feet of this shore eroded continuously from 1835
to 1909, at which time the high water line had moved over 100 feet. Fram
1909 to 1948 erosion appears to have continued although the change in the
position of the shore is small. West of this secbion of shore and extends
ing about 600 feet to Kensie Point a small amount of accretion occurred
from 1835 to 1933, Since 19%3% ercsion up to about 50 feet has occurred
here. Ohservations made during 1948 indicate that orosion is still taking
its toll., Xensie Point and the shore west of it up to Sasco Hill Beach

have, with minoer exceptions, continuously built outward by accretion from




1835 to 1933. During this period the growth excesded 200 feet at Kensie
Point and was generally 150 feet wide to Sasco Hill Beach. The 1948 sur-
vey shows that extensive erosion has oceurred since 193%, moving the shore
line back over 150 feet at Kensie Point and lesser amounts west of the
point so that high water is now at the foot of existing concrete and masone
ry walls which have been built along this entire area to protect the land
from the attacks of the Sound.

The 6, 12 and 18-foot of fshore depths moved hundreds of feet
shoreward between 1835 and 1885, Since that time up to 1933 these sams
depth ecurves moved irregularly seaward about one=third of the distance of
their original shoreward movement. Frofiles run during 1948 indicate that
the 6-foot depth contour is again moving landward, while little change is
evident further offshore.

6. Sasco Hill Beach (East Part). = This section of shore lies between

points approximately 650 feet and 2650 feet east of the brealkwater at Southe
port Harbor. From 1835 to the present, with minor exceptions, accretion oc=-
curred along this area, the pgreatest aceretion of 200 feet ocourring at the
westerly end; the amount of aceretion being progressively less further sast
from the breakwater,

Changes in of fshore depths were genorally as follows; deepening
of offshore areas between 1835 and 1885 with shoaling ccecurring up to 1933
and no evident change up to 1948,

7+ Sasco Hill Beach (West Part). - This area consists of the shore

approximately 650 feet long adjacent to and east of the brealwater at South-
port Harbor, Here accretion has occurred continuously from 1835 to 1948 as
a result of the construction of the breakwater at the entrence to Southport
Harbor in 1832, Tho shore adjacent to the breakwater has built out over

500 feet during this period and progressively smaller amounts further east
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of the breakwater.

Off'shore depths of water increased between 1835 and 1885, and de=
creased irregularly between 1885 and 1933 at the loeation of 12 and 18-foot
depth curves, and alternated between deepening and shealing at the loecations
of the 6-foot depth curves. No change is evident between 1933 and 1948,

8. Southport Harbor to Southport Beach. - This strebeh of shore, .

located immediately west of Southport Harbor, is approximately 21,00 feet
long., The general picture here 1s one of acoretion up to about 100 feot
along the easterly half of the area and erosion of a similar amount along
the westerly half, A continuous series of existing groins and walls offers
mute evidence of man's struggle to arrest the ravages of the Sound.

Offshore, the 6, 12 and 18-foot depth curves moved shoreward bew
tween 1835 and 1885. Between 1885 and 1933 these depth curves moved ir=
regularly landward and seaward. Selected profiles run during 1948 indi-
cate that little change has occurred.

9. Southport Beach. -~ Southport Beach consists of a spit of land

which has built westward from the east side of Sasco Broolk. It is approx=-
imately S00 feet long, In 1835 the point of +this spit had reach a point as
far west as during any subsequent period. In 1885 this point had receded
slightly and swung landward and a similar condition existed in 19%%, 1In
1948 this spit had widened, accretion of about 5O feet having occurred since
1933, The inlet to Sasco Brook moved slightly castward during this period,
Offshore, the 6, 12 and 18-foot depth curves moved several hundreds
of feet landward between 1835 and 1885, From 1885 to 1933 these depth
curves moved irregularly landward and seaward. Selected profiles run during
1948 indicate that some shoaling has probably occurred at the 6-foot depth
since 1933, but there is noc evident change in the leeation of the 12 and 18-

foot contours,.




10, Canal Beach. = This stretch of shore runs in a north-south direc-
tion for approximately 500 feet and lies immediately west of the inlet to
Sasco Brook, From 1835 to 1885 accretion oceurred and this was particularly
large adjacent to the inlet to Sasco Brook. From 1885 to 1933 changes alter-
nated as follows: acoretion next to the inlet along about 100 feet, thence
erosion along the next 250 feet and acerstion for the most southerly 150 feet.
From 1933 to 1648 aceretion of from 50 to 100 feet occurred along this entire
area,

Conditions offshore are the same as deseribed in the preceding
paragraph,

11, Greens Farms (Cenal Beach to Burial Hill)., =~ This section of shore

extends about 7800 feet westward fram Canal Beach to Burial Hill, and is
continuously protected by sea walls and groins. Along the easterly 1200
Peet of this area some aceretion, probably not exceeding 50 feet, occourred
between 1875 and 193%. Between 1933 and 1948 this shore line moved from

25 to 50 feet seaward. The next section of shore, extending wostward to
Frost Point, presents a picture of erosion along the east half and accre-
tion along the west half between 1835 and 1933, From 1933 to 1948 there

was little change in the shore line except for small amounts of aceretion
along short stretches in the vieinity of groins. Frost Foint built seaward
about 150 feet and moved slightly westward between 1835 and 1885. From 1885
to 1933 the point appears to have shifted about 50 feet eastward. The shore
west of Frost Point, extending to the beach at Burial Hill, has penerally
eroded back from 1835 to 1933, this erosion being as much as 100 feet in
pleces. Between 193% and 1948 a small amount of material has been restored
in front of some of the walls and is held there by closely spaced groins;
while at other places the water is a+t the foot of the walls or exposing their

footings,
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Offshore, east of Frost Point the &, 12 and 18-foot depth curves
moved generally landward between 1835 and 1885. Since 1885, these depth
curves show change alternately landward snd seaward. West of Frost Poim:,
between 1835 and 1885, the 6 and 18~foot depth curves moved generally seaw
ward and the 12-foot depth curve generally landwnrd, Since that time the
changes in depth do not follow any definite pattern,

12. Burial Hill., - This section of shore about 500 feet long consists
of a spit which has built westward from the east bank of Alvord Creek. From
1835 to 1885 growth of the spit occurred, adding 200 feet to its length.

This westward growth continued to 1933 and was zecompanied by erosion at the
easterly or shore end., Between 1933 and 1948 the inlet to Alvord Creek
shifted about 100 feet eastward, shortening the spit by that amount. A small
amount of erosion occurred along the seaward shore of the tip of the spit dur-
ing this period. Existing groins give evidence of attempts to stop the ero-
sion and restore the shore to its nrevious location.

Off'shore depth contours present a confusing picture, the predomiw
nent trends consisting of shealing from 1835 to 1885, and deepening to 1933,
A profile run across this area in 1948 indicates that deepeniny has occurred
since 1933, but the amount of change is too small to permit of accurate in-
torpretation,.

13. Alvord Beach (Sherwood Park). - Alvord Beach is about 3500 feeot

long and extends fram the inlet to Alvord Creek westwerd to Sherwood Point,
As the previously described spit grew westward and seaward from the east
bank of Alvord Creek between 1835 and 1885, tho west bank lilkewise grew segqm.
ward, resulting in accretion of 100 to 150 feet along 1000 feet of shore
west of Alvord Creek. From 1885 to 1933 the course of the creek swung weste
ward and this shore line eroded back to about its 1835 position. Between

1933 and 1948 the position of the inlet had shifted eastward, aceretion had




occurred adjacent to the inlet and erosion had eaten back the central part
of this 1600-foot section of shore, and a small amount of accreticn occurred
along the western end. Between points fran 600 to 2500 feet east of Sher-
wood Point, erosion continued frop 1835 to 1933, pushing back the shore line
about 50 feet. Between 1973 and 1948 a small amount of accretbion occurred
along the eastern half of this section and no change is apparent along the
western part, From Sherwood Point to a point about 600 feet eastward, a
small amount of accrebion occurred. This is particularly evident at Sherw
wood Point, which built ocut about 100 feet between 1835 and 193%. No change
is apparent betweon 1933 and 1948.

Depth changes offshore from Alvord Beach present a confusing pic-
ture. In general shoaling occurred opposite the east half and deepening
opposite tle west half of Alvord Beach from 18%5 to 1885, -From 1885 to
1933 the 6 and 12~foot depth curves had shifted predominantly shoreward,
while the 18-foot depth curve had moved irregularly seaward and shoreward.
Profiles run during 198 do not show enough chanpge since 19%% to permit of
reliable interpretation,

1y, Elwood Deach {Sherwood Park), - This stretch of shore extends from

Sherwood Point westward for about 2500 feet. From 1835 to 1885 accretion
oceurred, building oubt the shore line as much as 100 foeet in places. A small
amount of erosion cccurred from 1885 to 1933, Since 193%3 little chaﬂge is
apparent, some small amount of ercsion having occurred along the west end of
this shore,

Offshore water depths generally increased between 1835 and 1885
and decreased from 1885 to 193%%, Profiles run in 1948 indiéate no major
change in depths since 1933,

15. Compe Mill Beach Association. - This beach consists of approxi=-

mately 2000 feet of shore adjacent to and east of Sherwood Pond. From 1835




to 1885 accretion generall# equal to or in excess of 100 feet ocourred along
this entire area. TFrom 1885 to 1933 a small amount of erosion took place
along the eastern half of the beach and accrstion continued adjacent to Shor-
wood Pond. Since 1933 the eastern end has eroded slightly, the'central porw
tion shows no change and the spit at the west end of the area has increased
in length about 200 feet.

Offshore depths changed in an irregular mamner during the years
with no definite trend apparent. Profiles run during 1948 indicate that =
small amount of doepening has oceurred since 1933,

16, 01d ¥ill Beach, - This beach is about 600 feet long and lies west

of and adjacent to the efitrance of Sherwood Pond., The general picture here
is one of accretion between 1335 and 1885, erosion between 1885 and 1933,
during which period the shore line retreated approximately to its 1835 posi-
tion, and accretion of about 50 feet between 1933 and‘19h8 along the west
side of the Jjetty adjacent to Sherweood Pond,

No definite trend of change in depths is apparent offshore,

17, 01d Mill Beach to Compo Beach. = This stretch of shore is approxi-

mately 2400 feet long and runs generally in a north-south direction. The
northerly 800 feet of this shore eroded comtinuously from 1935 to 193%,., The
total change in the position of the high water probably did not exceed [0
feet, The shore line appears to have moved soaward since 1933, its present
locution being approximately the same .as in 18335, Further scuth along about
500 feet the shore reverses its direction, forming a small point of land.
This point receded over 50 feet from 1335 to 1885, and between 1885 and 1977
it had built out about 100 feet. In 1948 the small point of land was loceted
slightly south of its 1933 position and projected about 50 feet further sea-
ward. Along the next 1100 feet of shore no major chanmges have occurred., A

small amount of seaward growth eppears to have cecurred here between 1885
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and 1948. At present this section is largely protacted by riprap.

Offshore chances in general were as follows: between 1835 and 1885
deapening occurred in the position of the 12 and 18-foot depths and shoal-
ing at the 6-foot dopth; between 1885 and 1933 no definite trend is apparent,
of fshore areas having deepened in some places and shoaled in others. Littls
change is apparent from 1933 to 1948,

18, Canpo Beach. - This section of shore, approximately L600 feet long,
oxtonds from II11ls Point to Cedar Foint, and thence to the entrance to Cedar
Point Yacht Basin., Little change has cccurred in the position of the high
water line between Hills Point and Cedar Point. Between 1835 and 1933
along 500 feet adjacont to Hills Point erosion occurred, while the rest of
the shore to Cedar Point built seaward. This movament of the shore was pen-~
erally less than 50 feet. Since 1933 the northern half of the beach has built
slightly seaward, while the southerly half eroded an equal amount., The move-
meﬁt during this period was about 20 feet. Betwoeen Cedar Point ond the en~
trance to Cednr Foint Yacht Basin, fairly large irregular changes have ocw-
curred; in some places landward, in others seaward. In 1948 this section of
shore was built out several hundred feet by the deposition of hydraulically
dredged fill, It appears that the largest changes in this area are due to
mants efforts rather than te natural processes,

In zeneral, offshore changes opposito the boach sast of Cedar Poink
are as follows: deopening between 1835 and 1016, shoaling from 1916 to 1933,
deepening from 1G%% to 1948 except near the tip of Cedar Point where considerw
oble saocaling has occurred, this latler being probably dvwe to building up of

the peoint by artificial fill,
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APFENDIX F

EXISTING PROTECTIVE STRUCTURLS

1. Bignificant Shore Structures, - In this area, as is penerally true

of the Connecticut shore, much of the shore line hus been under the influ-
ence of artifieiul structures. A description of each structure in detail
would be of doubtful value. Therefore, typical structures have been se-
lected for unalysis. The existence of shore structures has destroyed,
diminished or interrupted natural processes of supply of beach material
obtained from erosion of undeveloped areas and transmission along shore

by littoral currents. An important effect of the shore structures has
been to diminish effectiveness of the numerous groins along the Connecti-
cut shores, as groins are designed primarily to improve a shore area by
interception of littoral drift. Groins in such an area have been found
effective only in holding existing beach muterial rather than in improving
the area. 8tructures affecting a shore are (1) seawalls or bulkheads,

(2) revetments, (3) groins, (L) jettics and offshore breakwaters, and

(5) artifieial fill. There are no offshore breakwaters in this area of
Connecticut. Rxamples of shore structures are described below in geo=
graphic order of occurrence from east to west,

2. Ash Creek Jotty. (See Plute 23) - Ash Creek jetty is a structure

of dumped massive riprap on the west shore of Ash (Creek. The Jetty is
about 120 feet long, of which 100 feet is above the hipgh water line. The
top of the jetty is two to three feet ubove the beach level, and follows
the beach slope. The purpose of the jeotty undoubtedly was to deflect the
erosive ebb and flow currents of Ash Creek from the west bank. The jetty
has only been partially successful, being too low and short, and, having

been built of ungraded stone, being too porous.
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5. Fairfield Beach Walls. (Bee Plate 23) - a penerally uniform and

continuous system of concrete seawnlls runs for about 2000 feet sasterly
from Shoal Point, or Penfield Reef. Irom 700 to 1500 feet east of Shoul
Point in the Rowland Road area these walls arc about 30 feet from the
high water line. Must of this area the walls ure set back about 25 feet,
and west of the same area the high water line curves seaward until it

1s about 150 feet from the walls ut Shoal Point. The wulls are verti-
cally faced, about a foot thiek, and buttressed by steps leading down

to the beach. The tops of the walls are at an elevalion about four feet
above moan high water. The walls are in good ceondition and serve the
purpose for which they were intended - that of prevention of wave attack
and erosion of the backshore area. Those waulls %o the waest, near Shoal
Point, now seem largely unnecessury, the widening of the beach in that
area surplanting the protection formerly afforded by the wall system.

Iy« New froins 3000 Feet West of Shoul Point. - i series of eisht

timber groins built in 1948 ure located ubout one=hal f nile west of
Shoal Point, or one-third of the way [rom Shoal Point teo Pine (reek
Point, where the high water line coinecides will the existing seawalls.

These groins are from 30 to 75 feet lony

1, spoced about Y5 Lo 200

feet apart, sloping from © feet above mean low waber ot the inner oua
and to l; foet abovo mean low water at the outer end, and prejecting
about three foet above the beach. The groins have not built up the
beuch noticeably, bub do cateh drift material on alternate Sides, do-
pending on the temporary direction of the drift. The groins are
probably suecessful teo some degree in prevention of more rapid re-

cession of the shore lins in this area.

5 Projscting Seawalls Bast of Pine Creek Point. (See Plate 2i¢)

- About a quarter of a mile east of Pine Creek Point a group of sea-
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walls stretehing for about 250 fest projest about 25 feet seaward of the
general line of walls vuonivg from Pine Cresk Peint to halfway to.Shoal
Point, These wallz, one of timber and one of aonorete, with top eleva-
tiong 13 feet wbove mean low water, are only sisnificant to the oxtent

that this projection expozes the walls to soncentrated wave o

necessitating heavier buttressing and deep returns or wing walls back to
the mere seneral lire of walls, Aoy such irregularity in sca-wall alignment

s bo nore docirastive rbbonl than would otherwise

CENAS Lo eiosd sl
n, e - .
e ths cada.

6. Pinc Creel Point Groins (See Plate i)y, - A series of about 20

timber groins projccting an average distance of 50 feet seaward of +the mean
high water line has been built at variocus pericds along the entire seawnrd
face of the Pine Creek sand spit west of Pine Creek Point, Jome of theso
groing are as close as 50 feet apart, some as lar spart as 450 feet. The

o

‘groins are quite hizh, extending 3 or L feet above the beach surface, The
groins give evidence of a stronz littoral current to the westward, the sand
piling up sharply on the eastward side of the groins. Groins projecting
farther than the averapge, and those spaced more widely, have been more ef-
feetive in building out the beach immediately to the east. It is doubtful
1f the proins are trapping sny sand coming in +to the area, but are slowing
down. loss of beanh sand from the area. Despite the close groin spacing, the

erosion continues, the hipgh water line now reaeding under the buildings,

7. Xensie Point wall (See Plates 25-20), - A sea-wall extends about 2000

feet along the southwestern face of Kensie Point., The wall is a vertically
faced concrete wall with a sloping back, and is about seven feot high including
the foundation. This foundation is at an elevation about twe feet below mean
high water, At the eastern end of the wall where the beach has eroded below
that elevation, several wall seotions have overturned. Along the southern and
western fane of Kensie Point a shinzle and cobble beach protects the wall founda-

tion. Along 'he southwestern tip of Kensie Point, riprap has been placed against
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the sloping bank for two or three feet above the wall, indicating that the
top elevation of wave attack in this area is six or seven feet above mean

‘high water,

8. Southport Stone Breaskwater. (8ee Plate 26) - The bhrealawater is

located at the east side of the mouth of Mill River. It was built as a
Federal projert authorized by the River and Harbor Act of March 2, 1829,
Construction was begun in 1829 and was substantially completed in 1832,
It was built of long and large stones laid as headers, with a core of
small stone of varying sizes. The structure was capped and raised with
large stones reaching entirely across the breakwater in 1875. The di-
mensions of the breakwater were as followsi length 1320 feet, top width
8 faét, bottom width 1l feet, top elevation 8-1/2 feet above mean low
water. The structure has served its original purpose by assisting in
maintenance of the channel and preventing excessive drifting of sand.
Since its construction over 500 feet of accretion has occurred along
the shore adjacent to the east side of the breakwater. At present the
sﬁore end of the structure is in need of repairs to make it sand tight.
Inspection indicates that sand overtops the inshore end.

9. B8outhpoert Seawalls. - Therse is practically a continuous line

of massive concrete or masonry seawalls stretching from Southport Harbor
to Southport Town Beach, a distance of about 2,00 feet. Tha wall is
built generally about on the high water line to an elevation about six
feet above mean high water, and the foundation is protected in some
areas by cobble and shingle shores and offshore marsh, in some by rip-
rap, and in other areus by nurrow sand beaches held by widely spaced

groins.
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10. Greens Farms Wall System. (See Plates 27-28) - Seuwalls exist en-
tirely around the Greens Farms shore, a distance of some 7,800 lfeet from near
Sasco Brook to the Sherwood Islund State Park. Several variations in types
of wall are included in this system. There are vertically fuced walls,
slope faced walls surmounted by vertical secondary walls directly above
the main wall, curved fuced walls, walls surmounted by sloped bank paving
or revetment, by flat splash aprons and by graded and seeded banks. The
walls are of masonry or concrete. The walls vary in height, depending on
the beach elevation, but are all built to un elevation about five to eight
feet above high water, although in the area of greatest exposure, the
southwest face of Frost Point, additional wave splash protection extends
up to twelve feet.above mean high water. Groins and stepways down to the
beach sorve as buttresses apainst the wall toe. TIn general the walls
are in very good condition, no one particular design appearing to have
served its protective purpose better than the others. The walls appear
to be well maintained, a more important consideration than the purtieunlar
variation of adequate design.

11- Burial Hill Jetty. - The Burial Till jetty is a dumped riprap

structure two te three feet high and about one hundred feet long. No
grading of stone, shaping of jetty section or maintenance program is
evident. All except the inshore ond of tho Jetty is on a shingle base.
The major purpose of this jetty is undoubtedly as a training wall 4o di-
rect the currents of the Burial Hill Creek offshors. A sand-tight high
timber groin 120 feet long and about 120 feet east of the Jjetty shows no

indication of litboral sund movement. Under such prasent cenditions,




the usefulness of the jetty is restricted to its present inlet fixing
eflfoct.

12. Compo Mill Beach Assoclation Wall and Groins. (See Plate 30) - About

1000 feet of the Compo Mill Beach Association property is protected by a
low concrete wall of which the westerly 150 feet is featured by an inte-
grated system of low, short concrete groins spaced at each wall section.

- The wall and groins project sbout a foot above the beach surface and the
wall has a top clevation of about four feet above mean high water. The
wall and proin system appear to be holding stable a sandy beach, which, al=~
though narrow at hipgh weter offers some protection to the property fronting
the beach,

1%, Compo Beach_Sanding and Jetties, (dee Plates 30 and 31) - Jompo Deach

is partially protected by three riprap pgroins or Jettiesn extending sce-
ward 100 feet, LOC feet, and 70 feet, respectively, from the sast limit,
southwest promontory and northwest limit of the parke. The proin at the
east limit of the park, at 11ills Point, was built in 19,8 and was

evidently intended as an initial step in accordance with the recommendation
in the Compo Beach Report issused by the Beach Lrosion Board in 1935 for an
1100=1oot breakwater at this sitc. The groin as yet is too short to pro-
duce the desired effect, The asection of groin built has a top slevation

of about four feet above meon high water, but the direction of the eroin
appeuars to be slightly too much to the southwest to benefit by the rocky
shoal extending out to Hill Island if the proin is te be rurther extended
to the 1100-t'oot length., It is also doubtful if the praesont section, about
eight feet wide on top but with sides nearly vertical, will prove stable,
From this groin to (edar rfoint and some distance northwostward of the point,.
3,000 cubic yurds of Lonp Island sand was placed on the beach during 1948,
Again this may be considered an initial step in accordance with the recon-~

mendation of the report referred to above for artificial placement of 16,000
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APPENDIX G

ESTIMATES OF COSTS OF IMPROVEMENTS CONSIDERED FOR FEDERAL PROJECTS

The estimatcd costs of placement of sand on the beaches is based on
hydraulic dredging from nearby offshore areas. Consideration has been
given to the possible offect of sush a program on the oyster beds existing
of fshore in western Connecticut, Oystor beds are assessed at $15,00 an
acre, Valuations based on court awnrds allowed in past cases of oyster
industry damages sustained indicate a possible $73,00 an acre.figure, How=
ever, study reveals that for all the improvements coansidered for Federd
projects and for most of the other improvements considercd, mand can be ob-
tained from arcas outside or mainly oubtside of oyster groundreas. Con-
tact with the Connceticut State Shellfish Commission to determine pos-
sible value of oysbter grounds and lonation of such grounds under cultivo-
tion or suitable for cultivation revealed that sueh information 1s non-
existent, With the data therefore at hand, it is considered probable that
no damage or only minor damage would be cceasioned the oyster industry.
¥o allowance has been made in this estimate for such improbable damage.

The estimted life of the considercd projeects is 50 years. The rate
of interest on Federal investmonts is aomputed at 3 percent, and on non-
Federal investments at 3.% perccnt. Beach £i11l annual maintenance re-
guirements have beon cestimated at one perecnt of initial volumes placed.
The basis for this debermination is os follows:

8. Present averapge annual rooession of shore line,q.1 to 2 foet

—

b, Based on consideration that hurricanes of 1938
and 19l coused a large percentage of the above reccssion,
not reasonably oxpected to he repeated within the assumed 50
year 1life of the projects, and that recommended proin con-
struotion will retard beach losscs, estimnted future annual
POOOSB810N s ssnorsssssvaosrasvsnssassssssassssnssnssnransansassalled Feck

&+ Average recommended widening of beach.esissseess. 50 feet

d. Percent of initial volume annually lostessssesees 1
l. 'Jennings Beaoch end Ash Creek, ~ The plan of -improvement for

Jenningy Beach and Ash Creek consists of ceonstruction of an impermeable
jetty, ineluding the necessary dredging of an inlet channel and jelty
foundation through the outer bar.

G-1



A. FIRST COSTS

Jetty Construction

Jennings Beach Jetty 800 feet long 5100 tons riprap ’
&t $10.00....I.I..'I'I‘..ll..ll.l.'..l.ll..".l.$5l,ooo

Engineering and ContingoncieSlunuouooouoc.----c---o.o 7,500
$58,500

Dredging Inlet Channel and Jetty Foundation (I Necessary)

6,500 oubic yards at $1400.eeeersscssssssesonasssonned 6?500
Engineering and ContingencieS.secsscsssrescncasscnses lfOOO
$ 7,500

TOTAL CO8Tuvseuneesnsanssssnsesesssdbd,000

B, ANNUAL CHARGES

Mirst costs are allocated as follows:

Federal cost - one-third of total GOSt...............$QE,OOO
Non-Fedcral cost - two~thirds of total cosbesse..sess.ldi,000
266,000

Federal Annual Charges

Interestn..--.c-caoa'oaIoaoen.a.el.ltlooteocolollll.'$ 660

Amortiz&tion....aooocoo-coo-oooooolo-.aoooo-o-oa.oouo 190

L=

850

Non~Federal Annual Charges

Interest.ou---a.-no.oonooeooa-uoou-.o-ucncoocn-onl.oo%fl,EhO
AmortizationIOIOl-.I!!O!ICOOGO-volounIOIwuuo!cunlecol Eho

Annual Maintenanne:
Repairs to jetty, 50 tons riprap @ $10,00i.cceee 500

$ 2,380
TOTAL ANNUAL CHARGES:eesevreossacoets 3,230
Note: These costs may be reduecd about 9 percent
if the inlet currents dig a channel through

tho outer bar as the jetty construction pro-
ceeds, eliminating dredging costs.
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2. Sasco Hill Beach, - The plan of improvement for Sasco Hill

Beach consists of widening to a 100-foot width, 900 feet of the beach
and the eonstruction of one impermeable groin,
A, TFIRST COSTS

Beach Construetion

25,000 Ol de. S&nd @ $OQ70|UQ|OGoo-ucocc-co-o-uoo'o'--o$l7’500
Enpgineering and Contingenclosssseciiesesvecessnacssesnass 2,500
&
320, 000

Groin Construetion

1950 tons riprap € 310e00sseeesesensarsessassssnscnsnssesyld, 500
frngineering and Contingeneiesissssscersrnrssererscereaess 2,500
422,000

TOTAL COSTereernrvaursnossessnnsanesssh, 000

B, ANNUAL CHARGHS

First costs are allocated as follows:

Federﬂl aost - one-third of total GOSt....-...-...-......&1&,000
Non-Federal cost - two~thirds of total costicieiiessasses 28,000
she, 000

Federal Annual Charges

Iﬂtel"es‘b.......-...----.-..o......-.....-.-‘.......-..o.o$ 1«]-20
Amortization..'..I'.l‘...'.‘l.".-".-'.'..."..'.'...... 1%
3 545

Non-Federal Annual Charpges

Interes.t."‘.....'."..'..'...‘.......IIIl.........'.‘...‘g 980
Amortization....-.............................-..-....... 215
Arnual Maintenance

Replenishment of beach losses, 250 _
oubic yards sand at $32¢00eeeserevansess$500

Repairs to groin, 20 tons riprap
{it ’310'00..".'.l.lQl..ll..lil!Ill.l‘.. 200 700

D]

$ 1,895



TOTAL ANNUAL, CHARGESseeoeoecesenesd 2,440

3. Southport Beach., - The plan of improvement for Southport

Beach consists of widening 700 feet of the beach to a 100-foot width

and the construetion of one impermeable groin,

A, TIRST COSTS

Beach Construction

17,500 Clls de. Sand @ %O.BO................---u---.o$lh,000
Engineering and ContingencicScecasssesencroasssisacnse 2,000
816,000

Groin Construction

1200 tons riprap @ $1o.oe..........................,.$1a,ooo
Engincering and ContingoncieSseessssessvsvesecsscseass 2,000
~ %1k,000

TOTAL COSTueveatesesersrasnnssnesss30,000

B, ANNUAL CHARGES

First costs are allocated as follows:

Federal cost - one-third of total costiseseesscseesessl0,000
Non—FedeI‘&ll 00:’-]13 - ‘tWO—thil"dS Of total GOSt. LI B BB B B ] 20,000
$30,000

Federal Ammual Charpges

Interest......,..-.-.---..n....-.n...................$ 300
Amortizationulcoooono.-oaa‘----o-co---uo-ouooooooooua 100

Loo

TF

Hon-Federal Annual Charges

IntGYQStouanoo-o-o-oncoonaosn-un.---uo-uao.ocooloo;co$ 700

Amortizationllonﬂolllo.eooelonoc-ooo.lu--.ltln-l'.'I. 150




Annual Maintenance

Replenishment of sand losses, 175
cubic yards of sand at $1s50.4es00.e9265

Repairs to groin, 12 tons riprap

&t sglOQOOl.-.Q..OII.l!.l.llDOIOOIOUO 120 :; 385
41,235

TOTAL ANNUAL CHARGESeeeeesacssnsstl,635

L, Burial Hill Beach, - The plan of improvement for Burial Hill

Beach consists of widening the beach to a 100-foot width, contingent
upon construction by others of an impermeable jetty at Burial Hill Creek.
A, FIRST COSTS

Beanh Construction

17,500 cub. yds. sand @ 50eB80ssscescsscncsssessssesssll, 000
Engineering and ContingencieS.sssscscssecscseancases 2,500
516,500

TOTAL COSTevesansonsonrvasnnasssssdlb,500

B, ANNUAL CHARGES

first costs arc allocated as follows:

Pederal cost - one-third of total CoSteeeessscesncesd 5,500
Non-Federal cost - two-thirds of total costeessseass 11,000
$16,500

Federal Annual Charges

Interest.lnc--o.-o-oluo.eo-uwltuo-o.c.o.-c.oolooc...$ 165

Amortization........-o--.ooc---uea--a----o- lllll LALIL N 50
215

Non-Federal Annual Charges

Irl.‘ter'es‘b-.llolliill..ﬂﬂllﬂlD!I00lﬂ.'.!.to‘.ll...'.'l'.s.;3 385

A.Tﬂortiz&tion.-..uoua.n-oan-no------loo-----n---u--o. 85



Annual Maintenance

Replenishment of sand losses, 175
Oubic yards sand @ $1|50I0.l.l!l'.ll.ll.ll..!!l.$ 265

$ 735
TOTAL ANNUAL CHARGES.uuesesessnseis 950

D» Sherwood Island State Park, ~ The plan of improvement for

Sherwood Island State Park consists of widening the beach to a 150
to 250-foot width, the construction of two training walls at Burial Hill
Creck and the construction of one impermeable groin.

A. FIRST COSTS

Beach Construction

160,000 cubic yards sand @ $0e50ueencnescncnssseaseii230,000
Engincering and ContingencicSesesesssesssecsssceeas 30,000
3260,000

Training Walls at Burial Hill Croeek

18,700 square feet stecel shoet piling @ $2.25......9 42,075
Enginooring and Contingencies..o‘.-.....-..-.--...- 7,925
% 50,000

Groin Construection

2750 tons riprap @ ﬁlo-ooi..l..‘.llo.l-l-ocoololl.l$ 27’500
Enginocering and ContingencicSseseiovesececosassssee hg500
$ 32,000

TOTAL COSTuaunnsoorsaascnonsssssBt2,000

B. ANNUAL CHARGES

Flrat costs are allocated as follows:

Federal costs - one-third of total costesesessssssadlll, 000
Non-Federal costs - twomthirds of total Gosteseeses 228,000

#3h2,000
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Federal Annual Charges

Interestioltooiol.ooooolo'nlloaeliolollinol.olooﬂletvoc$ 5,&00

Amortization,saeseccessasacasscensssrasevacnsssnssvanes 1,010

% 4,410

Nen=I'ederal Annual Charges

Interest..'.......'...ﬂ'.0‘.0..'.'.......Q.'.....'......;} 8’000
A.mor"biz&tion.........,........a.-..n..n..g....u.....-.- 1,750
Annual Maintenance.,

Replenishment of sand losscs, L4600 ‘
cubin yards sand @ 81.00ueeeeseesssih,b00

Repairs to groin 30 tons riprap
@ ;10.00'....'....B...OO.’....I....:; 500

Repairs to training wolls..eeveeeene. 40O 5,300
4 15,050

TOTAL AFNUAL CHARGES.eesosoacsrssaanes 19,160
6, Compo Beach. - The plan of improvement for Compo Beach consists
of widening the beaches cast and west of Cedar Peint to a width of 100
feet and the construetion of a groin at Hills Point and a groin
at the western 1imit of the aroa.

A. TIR3T COSTS

Beach Construction

96,600 Ou. de‘ Sand@i;o'sol.ﬂﬂ.‘00....0.0-..'!!'!..":‘;‘; I—LB’BOO

Engincering and ContingcncicSeeerescecasessosscosonas » 200

3 5L, 500

Groin Construection

5200 tons I'iprap @ ‘j:;lO.OOeo-oo-oonn--o----oocom-»-non’)ﬁ3 52,000
Engineel"ing and ContingCnCiO-B-uonuooa-n-o-oa-o---e-.. 7,500
——
£59,500

TOTAL COST.QO!OO!IDlt.looeooo'll.$11h,ooo




B. ANNUAL CHARGES

First oosts are allocated as follows:

Federal cost - one-third of total nost..............,$ 38,000
Non~Federal cost - two-thirds of total €0Steseescssss 76,000
$11,000

Federal Annual Charges

Interestaoolo-oocuocoaaoaca-ono-.ooo-ooooo----ooouclo::ig 1,11—1-0
A:m.ortizationo.‘ooooooooo!t-oonlenlouoooq.ooooo-coqol. BLLO
$ 1,L80

Non~Federal Amnual Charpges

Interest.ltﬂﬂlt.llOII LN B B BE BE O NN BN BN BN B RN B SN BN BE BN N BN B BNCRE RSN B Y ) n.||$ 2’660
A.H}.Or'ti Zation. 2 # 08 3 C 488 000 DA 0O O P HE® OO E RSN 580
Ammual Mainbenanao

Replenighment of sand logsses, 960
oubic yards sand at $1,50eecevessseesl, 0

Repairs to groins 50 tons @ $10.00.... 500 1,940
$ 5,180
TOTAL ANNUAL CHARGES:essveeeveceed 6,660

6A. Compo Beach (Bast). = That integral part of the plan of

improvement for Compo Beach east of Cedar Point, consists of widening
the beach to a 100-foobt width, and the songtruction of an impermeable
groin at its east limit, known as Hills Point.

A. FLRST COSTS

Beaoh Construction

76,000 #1000 de. of Sand@:}O.SO.................-.--.-ﬂis‘ 38’000

Enginearing and COntingencieSuuc-oooo.-cn-onoo-onoo.. 5 DOO

$ 43,000



L

Groin @ Hills Point

2300 tons riprap @ $10.00ssucersssesssnssacnssssessssan3,000
Engineoring and Gontingencies..............o.......c.t__égggg
826,000

TOTAL COSTeasesevesrsncacesnanssasendd,000

B, ANNUAL CHARGES

First rcosts are nllonated as follows:

Federal cost -~ one-third of total cost................325,000
NOn“Federél OOSt - tWO-thirdS Of total ﬂostot-oolclll. h6,000
269,000

Federal Annunal Charges

Intereslb..‘lll0.0'Iﬂ.lﬂ.ﬂO'..‘G..0.!!.‘!0.00!...5.3...4’3 "690
-[LmortizationI'l.ll.O.tl..lt.!l LA B L B IR LB I NN B B DK BE BN BN B BN N N I BN N | 210
s 900

Non=Federal Annual Charges

4
Interostuoclcuuncﬂonooloooo.-annl---o.-.oco.o.-.o-.--t\? 1,600

Amor“tization.......“.........-......-....a..-....u... 360
Anmual Mainbenanco

Replenishment of sand losses, 760
cubio yards sand at 91e50seesesneaes 1,140

Repairs to groin, 25 tons riprap ’
@églooool.lltllonnun-n-c-uonon.oe-o-- 250 1,590

¥ 3,350
TOTAL ANNUAL CHARGESsessessssnsees 4,250

6B, Compo Beach (West), = That integral part of the plan of improve-

ment for Compo Beach west of Codar Point consists of widening the beach to

a 100-foot width and the construction of one impermeable groin,
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A, FIRST CCSTS

Beach Constructicn

20’600 Qlt, yds. sand @ $0.50.....................-.-.u..$10,3OO
Engineering and ContingencicSeesscvessssososssccesssosss 1,200
811,500

Groin Construction

2,900 tons riprap @ $10.00........................n..o..$29?000
Engincering and Contingonoicsisissessesnsoccesesesnasoss h,500
‘ #33,500
TOTAL COSToesevenncaresaasoonnanssssssilt’,000

B, ANNUAL CHARGES

First costs are s2llocated as follows:

Federnl cost - one-third of totol 00Steesesscccosccsssssi15,000
Non“FOderal Oost - tWO“thirdS Of total GOStcocouc-uolunc 505000
s, 000

Federal Annuanl Charges

Interest-Uul-oll'lon-nntonullanton-nll.!’n'clon.-oti.l.u$ }4-50
Amortizatinrlcoononuqun..o-u..q-..qn.--'-qcuuo.--oo---n.. 130
§ 980

Non-Federal Annual Charpges

Interest..au.ouou...a..-.o.u..n.-n.-u..-.....--...aonn..$ 1’060
Amortization..'.....'.ﬂ.’.....'..'.......0'..."00‘e".‘ 220
Armual Maintenance

Replenishment of sand lozses, 200 cubic
yurds 5and 8% $le50eesscssoasccssesscassand’ill

Repairs to groin 25 tons @ 510.00esseeesss 250 550

¥ 1,8%0
TOTAL ANNUAL CHARGES:ssesoenssscesasis 2,010
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APPENDIX E

ESTIMATES CF BENEFITS FROM IMPROVEMENI' S CONSIDERED FOR FEDERAL PROJECTS

GENERAL

1. Theory. - Publie law 727, 79th Congress, authorizing Federal par-
ticipation, states that--"with the purpose of preventing dsmage to public
property and promoting and encouraging the healthful recreation of the
people, it is hereby declared to be the policy of the United States to
assist in the comstruction, but not the maintenance, of works foar the ime=
‘provement and protection against erosion by waves and currents of the shores
of the United States that are owned by States, municipalities, or other po=
litical subdivisions-=". The problem in Connecticut is primarily the loss
and deterlioration of its beaches, and secondarily, the protection of shore
structures from direct damage. The benefits computed herein are based en-
tirely on the promotion and encouragement of the healthful recreation of
the people by improvement and restoration of the beaches., Indirect bens=-
fits, such as increased earning power or value of adjacent or indireotly
affocted private lands, have not been estimated although known to exist, (A
purchasging power survey of Pairfield, made in 1939 and expanded to 1948,
indicates $500,000 business dependent solely on summer increase in popula=
tion.)} Intangible benefits, such as prevention of loss of life by elimina-
tion of hazardous bathing conditions, similarly have not been estimated,
No benefits have been assumed for protection of property against direcet dam=
age, although such effect will be realized by the improvements,

2. Standards of Public Beach Space. - Established standards of recre=-

ational beach area indicate 75 square feet per person as an optimum. In
a densely settled section of the country such as Comnectiocut, attaimment
of that optimum is very doubtful. Present operating standards of peak

beach use in Area 1 indicate recreational beach area on the town public



beaches of about 25 square feet per person and on Sherwocd Islend State
Park beach of &0 square feet per person over the entire beach, or 37.5
square feet per person over the more desirable part of the beach., The im=
provements recommended for public beaches in Area 1 are expected to raise
this operating recreational beach area standard to 50 square feet per per=
son for Sherwood Island State Park and L2.5 square feet per person for the
town publie bsaches,

5. Sherwood Island State Park, - Sherwocd Island State Park is avail~

to the public without restriction., This park draws directly on a population
reservoir of the western half of Connectiout and the metropolitan area of
New York. The State parks draw but little on the population reservoir in
the immediate vicinity. In comparison to Hammonasset State Park, located

on the Comnecticut shore 50 miles to the east, and in comparison with town
public beaches in Area 1, Sherwood Island State Park receives a very small
attendance., This small attendance is due to the coarse nature of most of
the beach which cannot compare with the town beaches and Hammonasset Beach.

L4, Town Public Beaches. ~ Although the town public beaches in Area 1

are more or less restricted in theory to town residents, in practice the
restriction is not enforeced unless the beaches become overcrowded., Present
operating standards of 25 square feet of recreational beach area per person
indicates that these public beaches are drawing on other than the town
population. The only restriction appears to be the capacity of the beach
area.,

5+ Beach Attendance Fomulae. - Study of existing beach attendance

figures along the Connectiocut shore indicates approximate formulae which
have been used in this estimate for determination of annual and peak attend-
ance figures, The estimates are based on a sumner season of ten weeks, of

which only seven are taken as effective weeks, to allow for weather and



other factors.

Town or local public heach formula

Number Annua 1 Peak (1)

Day of Week Attendance of Weeks Attendance Attendance
Sundays 3 X 7 2l X 1,5 X
Saturdays 2 X 7 U X 1.0 X
Weolkdays X 7 35 X 0.5 X

Total attendance 70 X
(1) 50% of attendance for that day.

State Park beachnﬁgggglg

Number Annual Peak (1)
Day of Vieek Attendance of Weeks Attendance Attendance
Sundays 5 X 7 35 X 2.6 X
Saturdays 3 X 7 21 X l.5 X
Weelkdays X 7 55 X 0.5 X

Total sttendance ol X
(1) 50% of attendance for that day.

Sherwood Island State Park

6. Present beach use, =

a., Total beach area, 300,000 square fest.

Beach area of satisfactory quality, 50,000 square feet,

o

Amnual attendance, 250,000 persons.

lo

4. Peak attendance, 7,000 persons,
&. Operating standard of recreational heach area provided for
voak use, 37.5 square fest per person.

(Based on area of satisfactory quality beach material, plus
50% of remaining area.)

Te DBxpectsd increased beach use, =

&+ Total proposed beach area, 800,000 square feet.

.E. Expected annual attendance, 553,000 persons.

¢. Expeoted peak attendance, 16,000 persons.

4. Proposed standard of recreational beach area provided for

peak wse, 50 square feet per person.

(Based on entire rresent beach aren plus provosed widening, as
entire beach will be covered with sand of satisfactory quality).
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8, Foonomic value of increased beach attendance., - The reereational

value of bench use per person may be assumed to equal ot lenst the expendi-
ture he makes for it., It may also be assumed he receives added valuec above
the cost to him which camnot be evaluated, It may be assumed that the a ver-
age porson using the beach at Sherwood Island State Park arrives by automo-
bile with three others, The ¢ost of transportation may be estimated at 60
miles (round trip) at $0,05 per milsa, This cost of 33,00 divided by four
persons equals 40475 per porson. The fec charged for use of park facili-
ties would inorease this value to +1s00 per person, Assuming that half of
this expenditure is for other than the bathing benefit, the total annual
benefit from inereascd attendance is therefore 300,000 porsons x $0,50 =
150,000,

9. Feoncmic value of improved beach use standards. - Prescont attend-

ance at the beach in excess of 1000 porsons at any one time results in
lower than the proposcd standard of recreational beach use area, This is
equivalent to raising the beneh-use standards for 200,000 of the present
250,000 snnual attendances It is considered that this proposed standard,
less than the optimum standard, is justified as "improvement of the shore
to encourago healthful rcorootion," Using the same value of $0.50 per
person for improving the beach area for 200,000 of the present attendance,
yields a benefit of 3100,000, Total Reoreational Benefit - 250,000,

Townn Publie Beaches

10, Present usc of beaches for which improvements recommended, -

a. Total beach area:

Jenhings Beach 1400(a) x 150 = 210,000 sq. ft.
Sasco Hill Beach a00 x 25 = 20,000 " "
Southport Beach 500€v) x 30 = 1i5;000 " "

+ . 3
Burial Hill Beach 500 « 60 = 30,000 " n

Compo Besoch

(1) Bust of Cedar Point 2600 x 50 = 130,000 " "
{(2) West of Cedar Point (c) o
Total = HOB,OOO " "
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(a) Eastern 500 feet posted against bathing due to current
hazards, {(1900=500=1,00)

(b) 200 feet not usable at emch end of 900-foot beach.

(¢) Yot used to any preat extent at present; beach material

unsatisfactory.
» Amnual attendancex* 850,000 persons
« Poak attendance 18,000 "

I?Jo[c'

Operating standard of recreational beach
area provided for peak use - 22.5 square feet per person,

#*(Based on known figures at Compo Beach and assumption that
intensity of use at Compo is typical of other town beaches.,)

11. Expected increased beach use, =

8. Total proposed beach areas:

Jemmings Beach 1900 x 150 = 285,000 sq. ft.
Saseo Hill Beach 800 x 100 = 8o,000 "% ®
Southport Beach 700 x 100 = 70,000 * W
Burial Hill Beach 500 x 100 = 50,000 * O

Campe Beach

(1) East of Cedar Point 2600 x 100 = 260,000 " "
(2) West of Cedar Point 1100 x 100 = 110,000 "
Totel = 855,000 % *
« Expected annual attendance 935,000 persons
. Expected peak attendance 20,000 "

Proposed standard of recreational beach use
area provided for peak use - L2.5 square feet per person,

lelelcs

Note - Although this beach use standard is not as high as that set
for Sherwood Island State Park, it is not considered probable that the State
Park will draw off those now using local convenient beaches. The park draws
mainly on more distant populations,

12, Economic value of increased beach attendsnce. - The value of beash

attendance to persons using town beaches may be computed in similar fashion
as in Paragraph 7. The average round trip for persons using town beaches
may be conservatively set at 8 miles, or a person cost of $0.10. Those’
driving Yo town beaches are assumed to have that sole purpose and no other

benefit in mind., An averapge beach use fee of $0.10 yields a valuation of



$0.20 per person. The total annual benefit would be 85,000 persons x 230,20

or $17,000,

13, Economic value of improved beach use stendards. -~ Present attendw

ance at the beach in excess of 10,000 persons at any one time (L05,000 square
feet divided by 2.5 square feet per person) results in lower than the pro-
posed standard of recreational bemch use area. Present week-end peak attend-
ances are 10,000 in excess of that figure, or about 70,000 persons per season,
This is equivalent to raising the beach use standards for 70,000 of the pres-
ent 850,000 annual attendance, Using the same value of $0,20 per perscn
yields an annual benefit of $1,,000. Total Recreational Benefit - §31,000.

1y, Proportion of benefit to particular beaches. - The proposed im=-

provements for all the town public beaches for which improvenents are recome
monded will result in a total annual benefit of $31,000. This annual bene-
fit is proportioned acoording tec the inereases in beach area provided,

Additional Ares

T own Beach in Square Feet Annual Benefit
Jennings Beach 75,000 $ 5,165
Sasco Hill Besch 60,000 L,135
Southport Beach 55,000 3,790
Burial Hill Beach 20,000 1,380
Campo Beach

a. Past of Cedar Point 130,000 8,955

b. West of Cedar Point 110,000 7,575

¢. Total for Campo Beach 240,000 16,530
Total additional area 150,000 $21,000



APPENDIX I
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ESTIMATES OF COSTS QOF IMPROVIEVENTS CONSIDERED FOR NON-FEDERAL PROJECTS

The estimated life of the considered projeocts is 50 years, The
rate of interest on Non-Federal investments is computed at 3.5 percent.
Beach £ill annual maintenance requirements have been estimated at one per-
cent of initial volumes placed, The basis for this detormination is as

follows:

a. Present average annual recession of shore line,ssl to 2 feet
b, Based on consideration that hurricanes of 1938

and 19L); cgused a larpe percentage of the above recession,

not reasonably expected to be repeatod within the assumed 50

year life of the projests, and that recommended groin econ-

struction will retard beach losses, estimated future anmaal

rCOCSS 10 e avessensnasrrcresssrassessssascsscvanassassecasrnssscled foet

2. Averﬂge reoommended Widening Of beﬂchonant..c-000 BO.Feet
de Percent of initial velume annually Lostesececases 1

—

l, Fairfield Beach. = The plan of improvement for Fairfield Beach

consists of widocning 9000 feet of the beach to a 100~foot width asnd the
construstion of seven impermeable proins 40O to 500 f eet long.

8. First Costse =

iy

Beach Construction

350,000 oubic yards of sand ot 30e50ueeeesssscesss 175,000
Engineering and ContingenoicSeiessesesssssascsss 26,000
$ 201,000

Groin Construction

P

12,000 tons riprop 8% $10e00seeesacscearnccensssd 120,000
Engineering and ContingencieS.iesessscacssssssee 19,000

3 139,000
Tobal COStSeeansssororeconanssrsvnssacecrennsenets 340,000

b. Anmual Charges. -

Non-Federal Annmual Charges
Interest.................--..-.-...........¢ 12,000
mortizationcioool-c-oucnuoloonlcnnouo--col 2,600

I-1



Annual Maintenance

Replenishment of sand losses, 3,500
cubic yards of sand at 31.00sasesesssse’?,500

Repairs to groins, 120 tons riprap ’ ’
at r:3:1~C).OO-...I....O..."'lllﬁ'ﬂll..l.!ll 1,200 :3 LL’?OO

Total Non-Federal Annunl ChorgeS.esssccesescescessesdi3,300

2, Pinc Creek Sand Spit. ~ The recommendation for Pine Creek Sand

Spit is to abandon the spit west of Pine Creek Point., An alternative plan
considered widening to a 250-oot width the sand spit west of Pine Creek
Point, 2300 feet long, the construction of two impermenble groins Loo and
L50 feet long and one training wall 550 fect long, It was considered that
the hazardous nature of this area, even alter such improvement, prevented
recommendation of this sonstruction. The costs of such improvement would
probably exceed the benefits therefrom. No épecific estimate of cost of
this altermative plan is ineluded in this report,

3. Pine Crock Bench, = The plan of improvement for Pine Creek Beach

consists of widening 500 feet of thoe beach to a 100-foot width and the con-
struction of ono training wall 150 fect long at Pine Creek Inlety
a+ First Costs. -

sy

Beach Construction

h0,000 Guhic yﬂrds Df Sand ﬂt ?O.éolll.l.titllll$ 2&,000
Engin@ﬂring and ContingenﬂieS..............-.--e 3,500
@ 27,500

Training Wall Construetion

5,200 tons of ripr&p at $1OQOO'.||nocooo-co.cooo$ 32,000
Engincering and ContingencioSeeeeessssoessenssos 4,500
¢ 36,500

Total GOStS---l.llolc-noolc'lnolnllﬂ..i.n"!l!"¢ 6h,OOO
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b. Annual Charges, -

—

Non~Federal Annual Charges
INtErEEEe e eeernonoseaasescososresssonasnsat) E,EBO
AMOrtizatioNesesaesesvasosrcsvsrcoscassrsas 500
Amnual maintenance. .

Replenishment of sand losses, LOO
GUbiG yards Of Sﬂnd ﬁt 31.50.-..00&600

"Repairs to jetty, 30 tons of
riprap 2t 510¢00seeeeseasscsescese 3300 900

Total Non-Federal Annual Charges................$ 3,650

Ly, Kensic Point. - The plan of improvement for Kensie Point consists

of maintaining the oxigting walls ond revebmont alone 2000 feet of shere.

5. Southport Harbor to Southport Beach. - The plan of improvement

for this beach area consists of mainteining the oxisting walls,

6, Greoens Farms. - The plan of improvement for Greens Farms con-

gists of maintenance of existing wall system., An alternnte plan of im-
provement considercd consists of widening about 5,500 feet of the beach
to a 100~foot width and the sonstrustion of six impermeable groins L0O
and 500 fect long.

ae First Costs. =

Beaech Construction

200,000 cubic yards of sand ot 3Ce50ueses e e ewl50,000
Engineering and ContingencicSsessceecsssrrscaee 18,000
$168,000

Groin Construction

12,000 tons of riprap ot 310.00sesessesssacesassl20,000
Enginoering and Contingenoies...........o...p.. 17,000

#137,000
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Total costsl.e.ocooooouooloocloiiiqlouolllotlu$ 305,000

b, Annual Charges. =

Non-Federal Annual Charges
Interostussseeseresersencracsassarnseasns?d 10,700
AmortizatioNeiesesirsssstsvescanssvsssnnas 2,300
Annual maintenance

Replenishment of sand losses, 3,000
GUbiG yﬂ.l"ds of' sand ﬂ-t 431000900'01133,000

Repairs to groins, 120 tons of '
riprap E\-t $100000l0111100000u0-0|. 1,200 J.I.,QOO

Total Non-Foderal Annual Charges..eeeseesesseses 17,200

7o Compo Mill Beach Assosiation. - The plan of improvement for this

aren consists of widering 1700 feet of the beach to a 100-foot width and
the construction of cne impermoable groin 450 fect long,
a. First Costs, -

Beach Construction

89,000 cubic yards of sand at 30,50e.es.sssss.es by, 500
Enginesring and ContingencioSscssssssescesssss 5,500
350,000

Groin Construction

2,000 tons of riprap ot $10¢00essesscrssecnnas 920,000
Ingincering and ContingencicSeessesosssssssess 3,000
323,000

TOt&l COStSQlO..u.uQD'.nOOl.tlt‘llllo-.oonoolo $73,000

jo

Anmual Cherges, -

Non~Fuderal Annual Charges
Interes-t..‘..lll.Q..Gﬂiclll.....iﬂﬂ.l.ll..g E’SSO

Amortizationooouoooouoonaa-o'-o-ooooo---oo 550



Annual maintenance

Replenishment of sand lesses, 900
oubie yards of sand ot 31.50s..4..51,350

Repairs to groin, 20 tons of -
riprap a‘t 310.00................‘. 200 1’550

Total Non-Federal Annual Ch&rgeS-...-.--.--.----o-$ u,650

8., 0ld Mill Beach to Hills Point. - The plan of improvement for this

area oonsists of maintnining the existing walls and revetment, An alter-
nate plan of improvement considercd consgists of ﬁidening 200 feet of the
beach to a 100-foot width, and the conatrustion of one impermeable groin
Loo feet long,

a. First Costs. -

Beansh Construetion

45,000 cubic yards of sand at 30eb0eeeesssqs 27,000

Engincering and ContingoncicsS.sssesvacecsssss 1,000
A .
#@%1,000

Groin Construetion

1’600 tOnS Of riprnp ﬂt ﬁl0.00..........-....316,000
Engincering and Contingencics.eseseasscessoess 2,000
318,000

Total COSEBesevancsrassasancanaasnsesnnsesssidd,000

k4

Annual Charpges. -

Non-Federal Annual Charges
INterestesssoesseossssconanssassssnssnnss 1,700
Amortizationessssseevevienasnsiveseeneos 10O
Annual meintenance ‘

Replenishment of sand losscs, 450
ﬂu.de.Of S&nd &t $2l00l.!n-cbitl$900

Repairs to groin 15 tons of ‘
riprap at “FI"S]-O.OO.IIQUGUICI.CI.'Q. 150 1,050

Total Non-Federal Annunl ChargoSeesessessessesw 3,150
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9, Summary, ~

Fairfield
Beach

Pine Creek
Sand Spit

Fine (Creek
Beach Area

Kensie Point

Southport
Harbor to
Southport
Beach

Greens Porms

Greens Farms

Compo Mill

Beach Assocw

iation

014 Mill Beach

to Hills
Point

01d Mill Beach

to Hills
Point

Type of
Project

Total
Total Cost Non-
of Faderal
Considered Annual

Total Cost
of Alter-
nnte Im-
provements
Considered

Total Non-

Federal An-
nual Charges
of Alternate
Improvements

Beach
Con-
struction

Abandon-
ment of
beach

Beach
Con-
gtruction

Wall main-
tenonce

Wall main-
tonance

Wall main-
tenance

Beach
Cone-
struction

Beuch
Cone
struction

Wall main=-

tenance

Beach
Con-~
gtruction

Totols

Improvement Charges

3L0,000 19,300

6l 000 3,650

73,000 ly,650

305,000

Lo,000

17,200

3,150

shy77,000 27,600

%5l1,000

20,350

Total Costs of All Improvements (onsidercdeseesssseevecsessssssuB31,000

Total Non~Federal Annual Charges of All Improvements Considereds h7,950



APPENDIX J

ESTIM.TES OF BENEBFITS FROM IMPROVEMENTS CONSIDERED FOR NOW-FEDERAL PROJECTS

Additional benefits, not neocessary of computation in this

report to show a favorable ratio of benefits to costs, to be included

in suoceeding and finnl reports. These benefits will result from a

more comprehensive annlysis of donta now being eolleoted.

1., Estimnmte of Inereased Land V&lgﬁi. -

Assessed valuo Fairfield shore property ’ ’
(Fxoluding Buildings)eessssssscicssocoeesasassssil, 090,000

Ratio nsscessed value to resd valuGisesvevscounesse 0.0
Real value Fairfield shore propernty ‘ ’
(‘r'ol-/b).llI..‘.l..‘l.GGlictoi.o.l..ll..ll..l'e.... 2,725’000
Assossed value Westport shore

property (excluding buildings)eeecesseescsssssens 2,100,000
Ratio assessed valuc to real valUossserssasannras 0.80
Real value Westport shore property . ‘
(d/e)ICI.ﬂ..l"l.llIDll.ﬂﬂll.lﬂ.'llol..l.!ll!... 2’625’000
Real valuc of oombined Fairfield and |

Westport shore property (excluding

buildings) (G f).aoollo-c-oolot-ouu.-oo-oooonn 5,350,000
Combincd longth Fairficld and Westport
shore........ﬂﬂﬂ..ﬂ..l...lIIQIO.!...G..I....I.... 65’000 f‘bl
Real value per linear oot of shore

pFOporty (g/h)....‘..lﬂﬂUOOOOCOOIOOGIlC.IO!l..... 8’4’.90
Bstimated increase in value per linear

foot for 11,000 feet of shore property due

to proposed improvement (1O0% X i)esevecsaseances 81,90
Estimated inérease in value per linear

foot for 10,000 feet of shore property

duc to proposed improvement (50% X 1)eavesssoence Lheys
Length of shore included in proposed improves=
mOntSo----.----ou-an--..---.-o-n..-.-o.---oo-o--o 21,000
Total cstimated increasce in value of

Shore proportyiecsssssssesessssssssscessssscesnsas 1,358,000




n. BEstimated annual benefit (3.5% of M)esecvssace 447,530

2. Estimate of Savings in Maintenance Costs of Existing

Protective Structures. -

Estimated
Estimated Annual
Struecture Length in Feet Value Mainbenance Cost
Sea~walls 18,000 § 600,000 $ 30,000
Bulkheads 2,000 50,000 2,500
Groins 9,000 ' 514,000 2,700

Total estimtod snnual maintenance 00St.eeesesersssed 35,200
The proposcd improvements would eliminate this maintenance
oost, Therefore,
Total estimated annual benofitesesecescvsoosrsesd 35,200

%3, Estimate of Savings Effected by Elimination of Need for

New Proteotive Structures at Unprotected or Inadequately Protected

Shores, -
a. Cost of new construction.............o.....$100,000
be Annunl investment chargeSeccsrrssosssnessss ki, 200

c. fnnual maintenance chargeBeeesicsrensccssns 2,000

—

d. Total annual charges = benofiteeesesscessee 6,200

—

li, Estimate of Benefits from Increascd Business, =~

a, Survey in 1939 indicated purchasing powerd5,000,000

b, Purchasing power in 1948 on 1938 price
levels due to 50% increase in popula-
tion since 1939!’..-l-cI.-tto--Jutoo.ll.c?’BOO,OOO

0. Purchasing power presgont population due
to increase in prices of 60% sinse 1939,12,000,000

de Summer population / permanent population
:35,000..!‘00.-.-..ﬂ.ltll..l.ll.ll‘lllll 1.16

30,000

&+ Estimnted present summer soason purchasing
power.....-.......-a.....................3,360,000

J=2



Je

Estimated purchasing power due to increase
of population in summer (1/7 x 3,360,000).444

Improvement ostimated to attract additional
purchasing power indicated hy doubling of
land values at cottage type developed areas

Orlﬂllllﬂ.D.C.C.l..l.'t.."ll'....‘l..lllll..

An estimated 50% of this purchasing power
will be & benefit not direotly oonnected
to the shore property values OFsesonvsssasnna

Profit on this increased business esti-
m&ted a-t lo% Ort"-..--l.llcpc-uoo.-.anucl.l.

Annual indireot business bernefibesceeecescrcson

5. Justification, =

Sie

b.

—

C.

Anmmual ¢harges total propesed improvements.....
Annunl benefits...-....--...--.-..-.--.-...-.-.

Ratio henefits to COS S eavvasonsuornnesonsnssns

J-3

l480,000

L8o,000

240,000

2y, 000

e, 000

u7,950
112,930
2.4




AFPPENDIX K

POLLUTI N ALONG THE CONHECTICUT SIICRE

o B

1. Pollution Study. - A sanitary study of shorc bathing waters was

carried out by the State of Connecticut, Departmoent of Health, during the
summers of 1905, 1946 and 1948, The purpose of the study was to obtain‘
specific information concerning the sanitary condition of bathing areas and
to notify local authorities and interested persons about "danger spots®
along the shore which are seriously affected by sewage pollution. The on-
tire shore line of the State of Conneeticut, ineluding a number of small
coves and the lower part of some tidal streams, was examined during +this

period.

2. Bacterial Survey. - A bacterial survey wak nade consisting of

water samples taken at anproximately 1000-foot intervals along the shore
at over 1000 stations in water depths of from 2 to & feet, such depths
covering most of the nreas used for bathing, These samples were taken at
four stapes of the tide; namely, high, low, mean ebb and mean flood, Wind
direction at the time of sampling was recorded. No attempt was made to
take samples under different wind conditions as it was believed that the
run of the tide was the principal factor irfluencing the travel of pollu-
tion along the shore, A laboratory analysis in each of three dilutions of
10 ml., 1.0 m), and 0.1 ml. was made for each sample obtained, From this
analysis the most probable nurber of coliferm organisms per 100 ml. was
computed, The final result for each sampling station was dbhtained by aver-
aging the computed most probable numbers for the four sanplas at each sta-
tion,

3« Banitaury Survey. = In addition to the bacterial survey deseribed

above, a senitary survey of shore arcas was conductod., This included the

location of sewer outlets, with data as to flows and character of untreated



and treated sewage. Much of this data was already available from previous
detailed studies. The nearness of polluting influences and possibilities
of shifting direction of travel of pollution under different wind condi-
tions were taken intc account in this part of the study. In comnection
with studies of shellfish areas in many harbors, floats had been set out to
measure the rapidity of water travel and these data were avallable in con-
sidering bathing waters in these localitisms,

;. Comparison of Bacterial and Sanitary Surveys. - The entire shore

area was divided into sections varying in length from 1000 feet to one or
more miles for the purpose of classification., The shore was classified as
A, B, C or D, representing good, fair, doubtful te poor, and poor condi=-
tions, respectively., From the bacterial survey, Class A was considered 1o
include samples containing from 0 to 50 coliform organisms per 100 ml.;
Class B, 51 Lo 500; Class C, 501 to 1000; and Class D, over 1000, ¥From the
sanitary survey data the shore sections were also classified into the four
groups described above. A tabulation of the results of these two classi=
fications is given below.

Baoterial Analysis Classification Sanitary Survey Classification

Mileage Porcentage Mileage Porcentage
Class A 90,7 35.9 65,1 25,8
Class B 103.6 hi.1 75 .9 70,1
Class C 15.1 6.0 65,7 26,0
Class D L2.9 17.0 L5.6 18.1

52.'5 100.0 EEE; 100.0

A comparison of the bacterial analysis and sanitary survey eclass-
ifications shows that 61.1 percent of the shore was pgraded the same in bhoth
classifications; 3l.3 porcent of the shore falls into one grade lower ac=
cording to the sanitary survey classification than according ¥to the bao-

terial analysis classification; 3.0 percent cof the shore falls into one




grade higher and 1.0 percent of the sheore falls into two grades lower ac-
cording to the senitary survey classification. In general, then, it ean be
said that with minor exceptions the bacterial analysis classification
grades the shore the same as or one class higher than the sanitary survey
clagsification.

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

Bathing Places of the American Public Health Association and the Conference
of State Sanitary Engineers published a comprehensive report in which is
reviewed the possibilities of the spread of disease through the use of bath-
ing places. This review was prepared after n comprehensive survey of re=
ported cases of illness attributed to such waters. Although recognizing

the possibilites of trensmission of disease at bathing places, the Joint
Comittee concludes that there is little known evidence that this has oc-
curred. They point out that carsful surveillance and proper sanitary con-
trol should be exercised and recommend against bathing in grossly polluted
waters,

6., Folluted Shore Areas in Connecticut. - In general, from the

Connectiout study it was found that pollution existed prineipally in harw
bor waters and in waters in close proximity to harboers. This pollution is
rapldly dissipated by dilution in Long Island Sound so that many miles of
Connecticut shore line are in excellent condition., Considerable progress
has bean made in the improvement of conditions in harbors through sewage
treatment plant installations. Due to a tendenoy toward extensive use of
bathing, beaches near urban centers, a few bathing places are located in
areas close to the border line of safety. Although this condition is un-
desirable and indieates a need for improvement, no alarm is felt at present
Jin view of the absence of reported cases of illness acquired at these localw-

ities., Many Individual cases of local pollution have been disclosed by the



survey. These sources though small in magnitude are oconsidered more danger=-
ous due to thelr proximity to bathing areas than larger sources of pollution
at a groater distance. The two principal rivers entering Long Island Sound,
the Comnecticut and the Housatonie, receive a large mmount of pollution,
Due to self-purification and later dilution in Long Island Sound, these
rivers eause very little pollution load on the Socund, Within a distance of
1000 feet on either side of the Housatonic River no pollution effest was
noted. The baoteria counts of samples along the mouth of the Comnectiout
River were all relatively low, The following areas in Conneotiocut were
classified as being in poor condition:

8. Viecinity of sewer outlets at New London and Groton

be. Loocalized areas at Bridgeport, Norwalk end New Haven

8+ Byram River between Portohester, N. Y., and Greenwich
4+ The upper part of Cos Cob Harbor in Greenwish
8+ The Saugatuck River seotion of Westport

L. The Mill River section of Fairfield
£+ The mouth of the Branford River
h. The vieinity of Grove Beach in Westbrook
i. Stonington Harbor
J+ The easterly seotion of Stonington, partioularly the
vieinity of the mouth of the Pawontuck River
ke Many sewer outlets in Mystio
The pollution in the above areas is very loocal with little polw-
lution effect noticeable at relatively short distsnces away, with the ex-
oaption of the Pawcatuck River area where the pollution carries for a con~

siderable distance,
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OFFSHORE CHANGES FOR AREA |
ASH CREEK TO SAUGATUGK RIVER

18 FOOT DEPTH
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00D

2000
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JAN. 20, 1949
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CORPS OF ENGINEERS : ‘ U.5.ARMY

i Uje;é'; / / ;QD\)V / Vi@ /y —
E /L [ ) = ——'—-—\}\’ﬁ\\]‘ﬁk Wi
— 7 N AN T O WPOLA ‘

LIST OF PROBINGS

s
MATERIAL AS INDICATED BY PROBINGS

3.7 Horg pocked sord, [.5'Soft sand, 0.5 Hard pocked
sand, 2.2 5ot sand.

2.3 Mug, 2.2"Sand, 5.3 S1i# sand.

3.5"Smoll stone (probobly grovel)-ciay - siti{solt}
LI'Sand {soft], LQ" Thru siiff moteriol (Cloy) fo rock.

0.3 5itt, 0.7 Grovei (soft), 6.4 Sond (sot1), 0.9 Clay 8
sond (stiff). ,

0.2°Smoil stones, 14’ Fine sond (soft), 15" Fine sand (stift).
Underlying moterial probobly cloy.

B4 Fine sond (w1},

Stort they 0. very soft, 0.9° Coarse sond {soft),
7' Fine sond (soft) to hord bottom (ciay),

2.8"Coorse sond fsoft), 0.8 Grave! [stit5). 1.9 Sand (stiff).
Same silt mixed with fine sond showing on anchor.

6.5 Coorse grovel. Uingble kv penetrote further,

25| 4.5 Coorse grovel 1o rock.

L

- 13|+ 26 4.9) 15 Sand & sift, 40 Stiff sand & gravel, 20 Grovel.

N 1e|v 7.4l 21| 20 Morsh mud, 3.0'Cloy, 2.5 Fine sand, 20" Sand

e & grovel.

A 15|+ 7.0| 11.2| 5.7 Mersh mud (soh), 18" Grovet, 2.6°Stift sand B grovel,

* F-ay ANt R 2.4 Soft sond, 3.7 S#¥ sand.

o 16+ 7.2| 11.0| O Morsh mud{soft), 25 Coorse sond fsoft) 2.5 Grovet

S (s4iFf), 72 Sond,

> 171# 7.3| 11.2| 7.8' Morsh mud, 6.9 Sand (soft), 0.6' Ciay (stift),

3.2'Sond (stiff).

181+ £.3| 120|183 Morsh nmund fsofr).

_SHEET

- NOTE:
Frobings are in feet ond tenths, ond are referred o the pione

of Meon Low Woler. Probe Numbers 98 I0ore shown on Sheet Na. 2.

Probings were foken May to Ay (948 by H. Brgen, using a I iron
pipe with a chisel shoped sieel point

Frobings ore shown Ins: @ Pl
A Daprhs below the plane of Meéon Low Water ore shown thus: 142,
\,’3*“ , Elevotions obove the plane of Meon Low Water ora shown thus: »2 6.

LINE
£
13 a*.
-3
{+]
i~
S
v
=
M
%
Ea

o
*

Y&

= 4
o e \"
- - & BEACH SAMPLE ANALYSIS
z — 7 ox " N 4 & |oRa SZE W wLLimeTeR | CHARACTER oF
o/ | 22 MED1AN | FINE | weD.
&? RET| maNeE DIAME TER | SAND | sawp | sanp o En
o s /10.15-26.8 375 i 7 | 26 | BB
§ 2015 85 125 /| I4 ]| 66 19
§ 3|0./5-13.5 200 S| 2fr|{2¢ | 50
0 5 4|10./5-135 1490 512733 a4
S 510.15-135 per | 29 |62 | 3 &
\A 5 6|loo7z-37| oze | 71167 | /e | @
N5 710 15-/90 117 L 28 |34 | 37
S 810 15-190 245 / & |37 | 5¢
Mofe: A somples loken af Mid Trde Elevofion, ond gre
] shown fhus: S1Q

NOTES

Soupdings and alevations ore in feel ond tenths ond are
raferred lo the plone of Mean Low Water.

Shoraline is Mean High Water. Lond contours are referred
fa the plone of Mean High Waler, The mecn Vidol range is 7.0

J
5 JORISD

BIcTICR :
URIS o

feal.
Hydrography, shorelie and shors structures delermined by
1948 survay. Other topogrophy ond contours from U S0 .86 5. &
Chort No. 220. i
Oyster grounds ere from Siale of Connacticut Oyster Maps. \Q‘EEK

Plane coordinoles ore on the Lombar! Grid System for the
State of Coanecticut.

]
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CONNECTIGUT BEACH £ROSION GONTROL STUDY

/ SURVEY MAP FOR AREA |
ASH CREEK TO SAUGATUCK RIVER
/ IN 3 SHEETS SCALE IN FEET SHEET |
/ 300 q 360 1000
STON,MASS . JAN, 27, 1949
'l APPROYED!

L s DIVISION ENGINEER
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DATED FEBRUARY T, 1949,
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CORPS OF ENGINEERS . T U.S.ARMY.
; [ ———=r e L 1
s E 2 : &
o 9 o) E 4 I
3 3 :& = b4 &
N0$.000 |
il
KENSIE
: N POINT
b - ;‘f
-3
/,"" - ht £
- -
NATURAL o
2
s \“ “ty / 2 3 - \ ‘b*’ N104.000
- TION &p 2 e v
§j “ S / 0 Tow 2 sumssEl PINE GREEK + OYSTER e
j " = 0YSTER GROUNDS% 2 e, ¢ 2 = T POINT T e e Nor
o+ k73 75y T — V. "
P . I 2 - ‘e r? [ . )
LIST OF PROBINGS | T / e - * 5 2 v, BEP ¥
-
¢« i ) T - i 2, s ¢
¥ MATERIAL AS [NDIGATED BY PROBINGS s g / ~ N re] *srip a'i
- &3 = b %
~ a, R < B L &
v ar s¥2s T - R
0.3 Gravel, 30'Sond fsott), 2.2'Sord (roarss), 40'Sond (fine < = . i te
44'Sand & sittisoft), 2.4" Sand (s1iff), Block silt mixed 2 e & ©3
» with sond showing on mm’h o oy o s D
0" Marsh mud, 1.0 Coorse sond ficose), L' Fine sond P & 2 28
(stiff), 28 Coorse sand (toosa), 1.9 Fine sand fsoft), NATURAL OYSTER BED & % o N —
3.7 %1# sond. i g o 5—;U e
20{¢ 7.4] 7.7 | 3.3 Morsh mud lsoft), 3.4 Coorse sand fstitt), 3.3' Coarse . 0 e
n102.000 soncd 8 grove, 4.0 Grovel (190 weight an wrenches), * S ] -- 162,000 |
—_— 0.8 Grower (300 weight on wrenches), To refusol. - - D =35
21 r 7.00 10.7]| 53 Morsh mud Boft), 0" Soff sand, 1.5°SHtf sand, N G / _L—"'A_N - -
0. Growe! & cioy 7] 1.5’ San (570, 2.7 Choy tsot), L 0 )__
2.0'50nd & crg/sfm, 2.2"Sond o). OYSTER GROUNDS 4
22+ 6.8] 3.2|58'Marsh mud, L8 Mud 8 sond, 11" Hord pocked sond, 207
1.3 Gravel 8 sheils hord). ,
23|+ 7.5| 10.0| 75" Marsh mud fsoft), 1.2 Send fsoft), 10 Sond & chay (stiFf),
0.8 Coorse sand(siiff), 70" Sond. , H
24|+ 3.2| 6.8|4.5 Sand-grovei-shelts 8 silf, 3.5'Sond, 0.5 Coorse sand, S H
{5 Sond~stort of gravel. 1 '
23|+ L7| 10.0| &0 Loose grovel, 5.7 Loase grave! ({40 weight on bor). BEACH SAMPLE AMNALYSIS i [ H
26| 4.1\ 207 1.1 Sond {soft), 0.8 Grovel(solt), 4.0° Sond fsort), CHARAGTER OF NOTES
Q.7 Clay fstiff). , o5 |ORAIN SIZE IN MILLIMETER | \\rmanL v PERCENT —_—
27| 52| 19.0| 2.0 Mud-sand-sheiis (sof1), 1.0"Hord [iwisted bar with 3 WEGIAN | FINE | WEC JooaRas Soundings ond elevotions ort in feet ond fenths and ore
150%weight on bor), 0.8 Hord fiwisied bor with ZQD' a2 RANGE DIAMETER | SAND | San | sann !@M’EL raferred 1o the plane of Meon Low Water g
waigh? on bor). Uncble fo penetrote further, motariai Shoreline is Mean High Woler. Lond contours ore referred =
probobly '-"3% . . s 9o i5-190 155 ;|23 |32 24 fo 15 piome of Meon Migh Woler The meen tidol ronge is ¥O ]
gg 5§g 2gg gg’ggf"d‘{w’;&;s:ndsfnf??fg)'s P (51i01], 145 S0l I5-19.0 /.55 F |22 |33 | 22 fea1. W
[mioc.co0 =) 19 - "t silt, 1. soft), L9 Sond (stitf], 1 ond §110.15-38.0 245 2 |20 |25 | 53 Hydrogrophy, shoreline and shore structures deiwrmined by
(,50”)- LT C"o)‘l’-’f’-ﬂj- Refusal, embab’y clay. S12\0.15-27.0 45 k] 0 |35 | 42 1548 survey, Other topography and confours from U SC &GS GONNECTICUT BEACH EROSION GONTROL STUDY
0| 122\ 206|107 5:"/!& sond, i.2"Sond (soft}, 1.2 Grovel (soft), SI30./5-18.0 1.50 2 |21 |34 | 43 Cher! No. 220 SURVEY MAP FOR AREA |
1.0 Sond (soft), 4?.3' Coarse sond (stiff). §/4{0.30-18.0 180 o 2 | 59 | 39 Opster grownds ore From Stote of Comnsclicet Opster Mops.
31| 128 21.0| 3.0'Sond (soft), 5.2'Sond [HTH). sisi0.23-380| 320 | 0 |13 |28 | 5% Plane coordinates ars on the Lombert Grid Sysiem for the ASH CREEK TO SAUGATUCK RIVER
516(0.15-158.0 230 / ‘6 | 31 | &2 Stats of Connecticet, INJ SWEETS SCALE IN FEET SHEET 2
NOTE: SI7|0 15-19.0 285 / /4 |28 | 57 50 S 300 1905
Frobings ore in feel and lenths, ond ore referred 1o the plone 518|0.60-/3.5 295 o o |29 |7/
of Meon Low Woter Frobings are showp thus: @ P9 . . 5 /g|0 5190 110 2 |22 |40 | 38 NEW ENGLAND DIVISION, BQSTON.MASS . JAN
FPrabings were token Moy fo Aug. /948 by H Tongen, using o 1" iron S20|0.15-19.0 110 { 4 (1e |52 | 28 PR WELOIENCL T il
pibe with o chisel shaped steel point. ; o . ‘ : ) e S
Dapths below the pione of Mean Low Woter are shown M”ﬁﬂ;’:”",‘:ﬁ ;f"ggfg‘“’d e Elevotion, ond are ol o LA, rresL- " FVSTOR EWSWEER
thus: 13.5, Elevotions obove 1he pione of Mean Low Wofer Z o 2 24 ﬁ . TRANSMITTED WITH REPORT
- ord shown thus: +6.9 . E o 7@ h. PROJECTS AND REPORTS BRANCH DATED FEBRUARY 7,1949
o -] [ | afx
b M radie = g A% |FILE RO.BE C1. N
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CORPS OF ENGINEERS

U.S_ARMY
T3%21 L
= g ~g 2 b
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| o -
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NiD$,000

SHEET NO. 2 OF 3

20

T
T

i i - :. ’
- . it c .
3y T ¥ L & cTot
. 2 \ —_ Y aisDiT = oy
éf 7S i, o . ————— t 2 “ W‘Gﬂn
100~ : ARl “h * S
/ D \ A =L s » /,,o/<~ovsrzn GROUNDS
: \ s N

MATCH LINE

0-D—!1-5-1L—A-N-D

FROST POINT

NATURAL OYSTER BED

80—
1] - _m.‘
60— T pr | » / ‘
- K2 =z - r
T e 3 3%, / ~OYSTER GROUNDS
erie . = - !
@ a L™ /l::// .
- L
= 'Pop:rr % - 1-!%
P ; ' ‘ 4 £t 25
yr} -] 4 . e b - - -
%00 oy SHERWOOD ,,POINT o o P ' -
Bl - & kT3 w0 - ) 2% b "
e L, s 8 2 & o PR J T
" ! st " ¥ %, e2 NOTES 2
F 8P4 mgpyg T 202 o ¥4
o - ®P38 '4; & Soundings ond slerotions ore in fee! ond tealhs and orr
e i 52 n g 1"; L refarrad fo the plane of Mean Low Waoter.
& Ly - 1 Sharelioe is Mear High Waier Lond comtosrs are referced
o - BPm to the plome of Mean High Weter. The meon 1idal ronpe is 70
, «~ A ke soet.
a7 o s Hydrogrophy, shorsiioe ond shore structures determined sy NIOUO00 |
[y - /948 servay. Other topogrophy ond contowsrs from US.C.AG S,
a1 ,;’;_? s 0 U N D Chorts Nos. 220 and 221,
ax D L Oyster grovnds ore from Slale of Conneclicel Oysier Maps.
A N Plane coordinoies arc on I Lombert Grid System For the
58 /-- Siate of Connatlicst.
as L
| ] LIST OF PROBINGS BEAGH SAMPLE ANALYSIS
: )
& o __/ s A g\o‘-‘ é’q* AL 5 HOCATED 6 FroseS Y [oram suE W wrLiweTER T T
- S S ) - © o
o* __/ & Qq,e'e @r =§ RANGE o:::e‘::- ;ﬁ’ MED ———
G ¢ / 32| 129 20.7| 6.2 Sand fsoft), 1.6 Sond [stiff). X $2110./15-50.0] 3000 I o 9179
, 33+ 52| 4.0| 5.7 Mud 8 sand (probobly 50X mud), 0.8 Sond, 1.9 Sond 522|0.15-26.0| 540 t & |23 |70
’ 8 sill, 0.8 Soft probably sand 8 sift. 523|0./5-50.0 470 / 6 \20 | 73
"4 34 (.25 £.4] 8.5 Muck, t?MBsafnd_O.?'Saﬂd . S524|006-76.0| 2600 f 211071 87
» 35|* 7.2| 11.3] 6.0 Soft-mud marsh, 1.5 Sand, 45 Muck, 6.5 Sand, Al " Mo T 7
3 IZOINT 36| /43| I5.7 Zé"Smao it grﬁjmﬂ}, 0.9 Sond fsoft), 0.9 Sond (siff), Note fhumSZI.mm ¥ Tide Elevotion and are. shown
N ] 40" Sand (soft).
& & . 37| 14.1| 20.8| 0.5 Sond 8 smoli stones, 6.2' Soft, sond.
5 £ 408 | 38| 135] 21.7| 2.7 50! sand, 1.5' Stiff sond, 4.0 Soft sond.
N - & 39| 1381 21.0 O.8'Sit 8 sond, 6.5 Send 2550
40| 135 20.5| 1.0° 5ift & sond, 20'Sitf sond, 2.5° Sof! send, GONNECTICUT BEACH EROSION GONTR T
‘:oa;. L0 L send, 0.5 Soft sand. o oL sTUDY
® 1?( . . SURVEY MAP FOR AREA |
o o NOTE:
& FProbings ore in feet and tenths, ond are relerred 1o the plene ASH GREEK TO SAUGATUCK RIVER
o oF Maon Low Water : N3 SHEETS SCALE IN FEET SHEET 3
: Probings were loken Auwg. 19498 by H. Tongen, using o 1*iron pipe s 3 — 200
OYSTER GROUNDS—_ with o chisel shoped sieel point. NEW ENGLAND DIVISION
>/\ - Probings are shewn thus: @ P32 : IPoROVED:
\ . '\ Depths baiow the plane of Meon Low Waler ore shown thus: 3
A d *, 12.89. Elevations cbove the plane of Meaor Low Waler are shown ; W GPtRATIONS Jovision | LT GoL 6.5, 6557 GIiS10K ENGINEER
g \/,48 2 b4 rhus: +5.2. suwf"w. - TRANSHITTED WITH REPORT
: o : : A.B 1, PROJECTS AWD REPOATS BWANGH DATED FESRUARY 7,194%3
" =) = . YA
b4 raer ¥ M | 73deor 739" [fc:g; k% lre wo e Crn
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R MLW PRIOR TO 1948 SHOWN THUS!
-0 1 © DATE 1835 1883-85 (916  1933-34
T X
P\ = @ LALY 15, 1948 symeo. @ © & r
o ] J o FROM SURVEYS BY US.¢. BGS.
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I I S - i e NOTE
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) SURVEY MAP, PLATE HNOS. 15, 16, AND IT
0| =i
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\/
AN
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A WCiY a /
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CORPS OF ENGINEERS

|
|
SAND FILL TO WIDEN BEACH |
FOR DEVELOPMENT OF STATE J
PARK BATHING AREAS. FILL !
WIDER AT SHERWOOD POINT
TO ACT AS STOCKPILE.

GROIN TO HOLD SAND AND |
I
!

SAND FILL TO WIDEN AND
IMPROVE EXISTING TOWN BEACH.
GRO!N TO HOLD SAND AND TRAP
LITTORAL DRIFT.

bswm .

GATCH LITTORAL DRIFT.

Gregory Pomt

o
‘0 Calfpasture
Id.

SAND FLi TO WIDEN BEAGH
FOR PROTECTION OF SHORE
DWELLINGS AKD TO PROVIDE
ADDITIONAL RECREATIONAL AREA.

GROIN TQ MCOLD SAND. !

GROIN TO PROTECT BEAGH
| AREA, STOP WESTERLY DRIFT,
AND TRAP EASTERLY DRIFT.

Calfpesture Point

DGoose ld.

Bn!hlf ﬁ

rossy Id.

Ghimon |d.

734187

SAND FILL TO WIDEN BEAGH AND PROVIDE
ADDITIONAL RECREATIONAL AREA.

TRAINING WALL TO CONTROL PINE CREEK CURRENTS
AND PROTECT SAND FILL.

U.S ARMY
oeE Y :
7322 73718 T34
i
| . r
|
Il
BRIDGEPCRT
44*-10’ :
;
FAIRFIELD Rocy
|
Grover
Hill
‘ MAINTAN EXISTING WALLS,
\' WESTPORT
SAND FILL TO WIDEN AND
IMPROVE TQWN BEACH.
GROIN TO HOLD SAND AND i 8
PROTECT WILOLIFE FEEDING 58 JETTY "TO CONTROL ASH GREEK
08 GROUND . " +* CURRENTS FOR SMORE PROTECTION
1" o8 AN, = ‘&: AT JENNINGS BEACH AND ELIMINATION
= & MAINTAIN EXISTING WALLS £ 7 OF BATHING HAZARD,
« & & AND REVETMENT. s &
& = @
3 ol ks
o
! ‘P_,-g‘f & Sheal Point
- =
9 o . '
4 SOUTHPORT e .
o :
P HARBOR !
0
iF
J,'° = ] SAND FILL TO WIDEN BEAGH
MAINTAIN EXISTING WALLS 5 §F ¥ Kensie Point FOR PROTECTION OF SHORE
AND REVETMENT. & F Graens i DWELLINGS AND TO PROVIDE
@nqé‘ b & Farms | SEND FIBLL TO tMPROVE e o point ADDITIONAL RECREATIONAL AREA
TOWN ACH. ihs Creek Poin
& Sherwood fslong & ’ = GROINS TO HOLD SAND.
F o ostcre Pork oF ALy / GROIN TO HOLD SAND. '
& 7] 1 Frast Paint /) H
Q"GEI 4 'i i I
Sy prilh 0 ' I
il ‘ | RBANDON SFIT WEST OF
Kharwood PINE CREEK POINT. REMOVE HOUSES .
bills_ {Sehiosts) in : PROVIDE PROTECTION FOR SHORE AREA |
Bain \ MAINTAIN EXISTING [WALLS, BEHIND ABANDONED SPIT. :
i
i
TRAINING WALLS TO STABILIZE |
SHORE AND INLET. ) !
. Point SAND FILL TD WIDEN AND | .
4r7-C6 . Cedar Pom IKPROVE TOWN BEACH. i | A1*-08

NOTES
Gonstruction plaps n~et fo scole.
Shoreling ond grids lraced from U SC 8 6.5
' Charts 220 ong 221.
Only recemmeandad pians of ‘mprovement shown
on ihis sheer,

CONNECTICUT BEACH EROSION CONTRODL STuUDY

! PLANS OF IMPROVEMENT AREA |

s (SCHEMATIC)

ASH GREEK TO SAUGATUGK RIVER

! 1IN | SHEET SCALE IN FEET

zZo00 9 2000

 NEW ENGLAND DIVISION, BOSTH

APP IAL RECOMMENDESD: APPROVED.
Adadrly..

CHIEF, 8 X OFERATIONS S IDN

Sussl .

‘ 7 il

‘ R ﬁ,:RGJEETS AND REPDRTS BRAMEH

DRAY AEE

TABY R

CH.BYT

4000

N.24,]94

LR COLGE., ASST. DIVISION ENGINELR

TRANSWITTED WITH REPORT
DATED FEBRUARY 7, 194%

FILE NQ. B.E, Gt 13

73% 4
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Kengin Poict

Varies

4, I

MAW EL 7D

£ 16

MW ELQC

GROIN PROFILE AT FAIRFIELD BEACH
Seare w FEET

HOR. 200

VENL i & L) 0w

{MPROVEMENTS RECOMMENDED

REMOVE ALL STRUCTURES AND USE
-AREA FOR BATHING BEACH
CONSTRUCT BULKHEAD TO PROTECT
SHORE AREA BEHIND SPIT IF NEEDED

Pine Greek Point

457,

[=]
=]
[
W
-
L

IMPROVEMENTS RECOMMENDED

WIDEN BEACH TO I8 FOCT WIDTH

T GROINS 350-300 FEET LONG

E461,000

PROPOSED GROINS

E46 3,000

U. 5. ARMY
b3 o
] n e
g » =
+| x 4 b
2 _ _'“1_ 14,000
et

IMPROVEMENTS RELOMMENDED

FOR_FEDERAL PROJECT
JETTY AT ASH CREEK INLET
FEET LONG

PROPOSED GROINS

Grover Hil8

N2 000

WEST JETTY PROFILE AT ASH CREEK

SCALE N FEET

L1 -] Q 190 00
vERY. 10 6 7] 0
®110,000
HI08.000]
NOTES NID6,000

Shoreline is Mean High Water. The meon tide! renge
is 7.0 faer

Shoreliow and shore Structures delarmined by
1948 survey. .

Coordinales are on e Lombdert Grid System for
the Stote of Connécticul

For additional consiruction owfails for shore structores
o8 Plals 6.

CONNECTICUT BEACH EROSION CONTROL STUDY

PLANS OF IMPROVEMENT AREA |
ASH GREEK TO SAUGATUCK RIVER

IN 3 SHEETS SCALE IN FEET SHEET |
00 o 500 1000

NEW ENGLAND DIVISION, BOSTON, MASS. JAN. 24 1949

[APRpvaL, RECOUMENDED; | APPROVED:

orter, W R H ATION VISION 17 GO, G f_.l!g TDIVISION ENGINEER

oucr, YO H OPERaTiONS SAVISON 2
TRANSMITTED WITH REPORT

Sml‘wﬁﬂi ! Z
BB HPRCIEETE AND REFORTS BRANCH DATED FEBRUARY 7, 1549

TRSY KIF.| FILE M. B. E.C1. 14
u",‘;- LE ). B.E.C1.
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U. 5. ARMY

CORPS OF ENGINEFERS

| 400"
£ 120
£1 100
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FIG., 1. JENNINGS BEACH. July 24, 1947. East end. Swift Ash Creek current
and steep foreshore creates dangerous condition for bathers.

FIG. 2. JENNINGS BEACH. July 24, '1947. West end showing weekday patronage.

FIG. 3. FAIRFIELD BEACH. June 15, 1948, East of Shoal Point. Nariow beach
in front of sea-walls.
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FIG. I, } D BEACH. June 15, 1948, Narrow beach in front of walls
between Shoal Point and Pine Creek Point.

FIG. 2. FAIRFIELD BEACH. June 15, 1948, Westerly drift at groin and
narrow beach in front of cottages east of Pine Creek Point.

FIG. 3. FAIRFIELD BEACH. June
of Pine Creek Point.

15, 1948, Severe erosion condition west
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FIG. 1. Eal June 15, 1948. Erosion near end of spit west of
Pine Creek Point.

FIG. 2. FAIRFIELD BEACH. September 3,
of Pine Creek Point,

1947. Erosion at end of spit west

Flg. 3, KENS| NT. June 15,

side of Kensie Point,

i948, Eroding bank and fallen wall east

PLATE 25




FIG. 1. KENSIE POINT. June 15, 1948. Revetment, sea-wall and groins along
west side of Kensie Point

FIG. 2. SASCO HILL BEACH. June |5, 1948, Shingle beach along east end of
public beach.

FIG. 3. SASCO HILL BEACM. December 6, 1948,
side of Southport breakwater,

ccumulation of sand at east
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FIG. |, SQUTHPORT BEACH, June |5, 1948, Shingle beach at east end of
Southport Eeach.

FIG. 2. SOUTHPORT BEACH. February 24, 1947. Looking east from west end
of Southport Beach.

N F

FIG. %, GRE . June 15, 1948, Groins holding 6" to 24" of wssterly
drift material east of Frost Point,
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FIG. 1. GREEW FARMS. June 15,

1948. Groins and narrow beach in front of
sea-walls west of Frost Point. ‘

FIG. 2. GREEN FA®MS. June |5,

1948, Footing of sea-wal |l exposed by
erosion west of Frost Point.

FIG. 3. BURIAL HILL. September 4, (947, Shingle beach east of creck
adjacent to and east of Sherwood Island Park.
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FIG. |. SHERWIOD ISLAND PARK, July 25, 1947. Shingle beach east side
of Sherwood Point.

FIG. 2. SHERWOOD | SLAXD PARK. July 25, 1947. Shingle beach looking west
from Sherwood Point.

FIG. 3. SHERYOOD |SLAND PARK. July 25, i947. Sandy backshore and shingle
foreshors at west end of park beach.
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FIG. 1. Courd s ASSOCI ATION BEACH.
at west end of Sher#sod |sland Park.

FIG. 2. compo MILL ASSO

ClLATICN BEACH. June
concrete groins holding

beach.

14, 1948. Series of small

S

FIG. 3, cOMPO BEACH, October 20,

west of Cedar Point.

1948. Newly built hydraulic fill beach
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FIG. 1. COMPO BEACH, October 20, 1948. Bank eroding behind newly con-
structed groin west of Cedar Point

FIG. 2. COMPO BEACH. April 3, 1948. Dredging of basin in progress. Dash
line represents approximate shore line before filling.

FlG. 3. COMPO BEACH. June 26, |948. Basin completed. Bathing beach and
bath houses in background.
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