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.PERTINENT DATA

FEATURES:

Detached breakwater, east and west'jetties, channel dredging.

DIMENSIONS:
Detached breakwater

Lengtheveeevevernnenas T T %
Height, above L.W.D..... reecannnns tiseserencarranesaannn ees 8!
Diameter of cells.iiuieiuivneroreenncnvnnaan Cessesansananes 35!

Jetties East West
Crest length.c.civivacn.. PR - T+ 1« R S seeses 92072
Crest width..eevsvennnnns Cerereearees 10"t 10',12"
Crest height, above L.W.Deveivarnanas B' tiiiienns e 8'

Channels : Project depth Width - Length
Lake approach..... veereen 107, cereeinnnass 150" ....anen 1,350'+
Entrance....oovesnnass s L 10 A 1,2007+
Basin....... vernees .. 8" iiin,. ..90%, 200", 240.... 680'¢

QUANTITIES:

Detached breakwater
Steel pilling..ccvveeranse sssemssacanarrurnre «»++1,356,000 Lbs.
Cell fill.......... terrarurranaas cresraaenaes . 9,100 C.Y.
Concrete CaPevenervseasonnnes teeessenes cereanan . 1,240 C.Y.

Jettiles East West
COVer SLONE, LOMSeatavnesvnnasannnnss 6,100..000000....0..7,400
Core sStone, LONS.veavransarersracannne 7,300, .00 00i 000 ...8,950
Riprap, £oOnS..reavneceasersacrrnssane 1,300, . i iinnenrer s 2,750

Dredging.cviieennsccarroacsansn I 63,000 C.Y.

ESTIMATE OF COST:

Federal, C of E..... Ceremessan chereearea cessnn e rraaae $ 987,000
Federal U.S5.C.C...cuirrerietivnenannnnan sasrae terarreans 16,000
Non-Federal...,...... D T T T __ 248,200

1,252,000



BENEFIT COST RATIO:.....

CONSTRUCTION SCHEDULE:

........... Fall 1969
tetensnaes Fall 1971
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DEPARTMENT OF THE ARMY
Buffalo District Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

OAK ORCHARD HARBOR, NEW YORK

. GENERAL DESIGN MEMORANDUM

PROJECT AUTHORIZATION

1. Section 2 of the River and Harbor Act, (Public Law 14, 79th
Congress, lst Session), approved 2 March 1945, authorized im-
provement of Oak Orchard Harbor, New York, in accordance with
plans and conditions set forth in House Document Number 446, 78th
Congress, 2nd Session.

2. The plan recommended in the project document encompassed the
following:

a. Two parallel jettles at the mouth of Oak Orchard Creek,
200 feet apart, the east jetty 1,010 feet long and the west jetty
1,090 feet long;

b. An entrance channel 100 feet wide and 10 feet deep extend-
ing from the 10-foot depth contour in Lake Ontario to a limit in
Oak Orchard Creek about 200 feet upstream from the center line of
Ontario Street extended; and

c. A basin in Oak Orchard Creek approxlmately 450 feet long,
generally 400 feet wide and 8 feet deep.

3. Authorization for these improvements was made subject to the

requirement that local interests agree to: .
a. Make a cash contribution toward the first cost of dredging

and construction of protective works in the amount of $17Q,700;

b. Provide and maintain, without cost the the United States and
in accordance with plans approved by .the Chief of Engineers, a suit-
able and adequate public wharf for the accommodation of transient
vessels;

c. Establish a competent and properly constituted public body
empowered to regulate the use, growth and free development of harbor
facilities, with the understanding that harbor facilitles shall be open
to all on equal and reasonable terms;



d. Hold and save the United States free from démages due to
the construction and maintenance of the works; and

e. Provide without cost to the United States, all lands, ease-
ments, and rights-of-way necessary for the construction of the pro-
ject, including suitable spoil disposal areas when and as required.

PREVIOUS PROJECT

4. Oak Orchard Harbor was the slte of an earlier Federal navigation
project. Adopted in 1836 and modified in 1881, the previous projec:
provided, generally, for the construction of a west jetty and an east
Jetty about 200 feet apart, 1,300 and 920 feet in length, respectively;
and the dredging.of a channel 150 wide, 12 feet -deep, and extending
from deep water in the creek to the 12-foot depth contour in the lake,
The once important commercial traffice having dwindled avay (principally
lumber in séiling vessels), abandonment of thig Project was authorized
by the River and Harbor Act approved 3 March 1905. The remains of the
old jettles are still in evidence, on about the same alinements as
proposed for the new jettles to be constructed as part of the existing
project.

INVESTIGATIONS

5. A detailed field survey, including soundings, probings and shore
topography was made in December 1940 and January 1941 for use in pre-
paration of the survey report which subsequently -wag published as the
project document., 1In August and September of 1946 surveys were made

definite project report. The survey included soundings over the area
covered in 1940 and 1941, random probings in areas not previously covered,
locating new or changed topographic features, locating ruins of tha

stone filled timber cribs, that comprised the old jetties and 2 core !
borings to determine the character of the bottom material. A survey was
also made in 1967 and during the first few weeks of 1968 for use in
pPreparation of this design memorandum and to update and supplement _

the survey made in 1946. These data are shown on plates 2 and 3 accom-
panying this memorandum. ’

LOCAL COQOPERATION

6. Satisfactory assurances covering the required items of local co-
operation listed in paragraph 3 were furnished by the New York State
Conservation Department on 25 July 1967 and accepted by the Distriet i
Engineer on 5 September 1967. 'Tn addition, the Conservation Department

by the same document furnished satisfactory assurances that they would
also: : '
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a. Make a cash contribution currently estimated at 426,6005
amouﬂting to 50 percent of the incremental first cost of Federal
construction of recreational fishing facilities, subject to final
adjustment after actual costs have been determined; provided that .
the Improvement for navigation may be undertaken independently of
providing public recreational fishing facilities whenever the re~
quired local cooperation for navigation has been furnished;

r“b. Provide and maintain without cost to the United States
access facilities and parking areas with adequate sanitary faci-
lities for recreational fishing; and

(‘ -

GQ. Bear all costs of operation, maintenance and replacement
of recreational fishing facilities, currently estimated at $3iﬂﬂﬁ”ﬁ955
on an average annual basis.
7. The name, title and address of the official responsible for
fulfillment of local cooperation for the project modification is:

R. Stewart Kilborne, Commissioner -
State of New York, Conservation Department
Albany, New York 12226

LOCATION OF PROJECT AND TRIBUTARY ARFA
8. LOCATION

Oak Orchard Harbor is located in Orleans County on the south
shore of Lake Ontario at the mouth of Oak Orchard Creek, 33 miles
west of Rochester Harbor and 28 miles east of Olcott Harbor.

9. DESCRIPTION OF WATERSHED

Oak Orchard Creek has a drainage area of 272 square miles. From
its source, the creek flows northerly about 13 miles, westerly through
an extenslve swamp area known as Oak Orchard Swamp about 22 miles,
northerly about 12 miles and northeasterly about 17 miles to the lake.
The creek crosses under the Barge Canal at Medina. Barge Canal water
up to 225 cfs, when available, may be discharged to the creek at Medina.
Overflow of maximum level weirs permits the discharge., The Niagara
Mohawk Power Company has four power stations located on the stream,
with a total capacity of 6,800 kw. The lowermost station is about
5.4 miles above the mouth of the creek. The four stations use up to
the 225 cfs from the canal, mentioned above, whenever low natural flows
in the creek become a factor in their operation. Average creek dis-
charge is 233 cfs; however, in peak hours the discharge from the lower-
most station may be as much as 850 cfs.



10. The creek has a controlling depth of about 4 feet to the docks
inside the creek mouth but is considered navigable for about 2 miles
further upstream with depths ranging from 8 feet to 20 feet and width
of about 100 feet. A basin about 450 feet wide and 450 feet long 1is
located immediately within the ecreck mouth. The old parallel jetties
in the lake at the creek mouth are dilapidated and most of the super-
structures have been washed away.

1l. TRIBUTARY AREA

The tributary area includes Orleans County with its four incor-
porated villages of Albion, Eolley, Lyndonville and Medina, and
Genesee County with the principal center of population in the city of -
Batavia. Oak Orchard Harbor, now generally known as Point Breeze, is
a settlement of about 20 permanent residents and a summer resort
colony of over 100 cottages. There are no industries at the loca-
lity other than catering to summer residents. In general, Orleans
and Genesee Counties are chiefly agricultural areas. There are a
few food processing plants in Orleans County and a variety of indus-
trial activities in the city of Batavia. The population of the tri-
butary area as of the 1960 éénsus was 88,153; 18,210 of which were
residents of the city of Batavia,

12. NEW YORK STATE MARINE PARK

The New York State Comservation Department is planning a marine
park complex on Oak Orchard Creek. The state has acquired about
20 acres of land for this purpose on the west bank of the creek {see
plate 2).° The State is in the process of acquiring another area of
about 3-1/2 acres on the east bank of the creek at the mouth and at
least 10 additional acres of land on the east side of the creek about
1/2 mile upstream of the mouth. Plans for the park on the west bank
include a 110 boat marina, parking for more than 150 cars, a boat
launching facility, camping and picnicking, game area, marine supplies
and sanitary facilities. Plans for the park on the east side of the
creek at the mouth include a small play area, parking for 70 cars,
public dock, refreshments and comfort stations. A large picnic area
and berthing for 100 small boats is planned for the other park on the
east bank.

13. BRIDGES

The State of New York has obtained a permit from the U. S. Coast
Guard for construction of dual highway bridges across NDak Orchard Creek
‘upstream of the project area. They will be 90 feet apart and will pro-
vide a vertical clearance of 54 feet over a 190 foot channel width. The
downstream face of the lowermost bridge will be about 3,200 feet upstream
of the mouth of the creek (about 2,300 feet above the upstream rroject
limit). The only existing bridges across the creek from its mouth to the



lowermost power station are two small highway structures about 2 miles
above the mouth, and a railroad bridge just below the power station.
Although the stream is not designated as navigable beyond the two high-
way bridges, small boats do pass beneath them. The one closest to the
lake is lowest, affording a vertical clearance of about 8 feet above
low-water datum, '

REFERENCE DATUM

14. Low-water datum of Lake Ontario is 242.8 feet above mean water
level at Father Point, Quebec, International Great Lakes Datum (1955).
Al]l depths and heights given in this memorandum are referred to this
low-water datum; all elevations are referred to IGLD. '

NATURAL FACTORS AFFECTING DESIGN
'15. EXPOSURE TO STORMS

Oak Orchard Harbor and the site of the proposed offshore break-
water and jetties are exposed to storm waves generated by winds from
the northwest through north to northeast. Fetch distances are about
60 miles in a northwesterly direction, to a little over 40 miles in a
northerly direction, and over 100 miles in a northeasterly direction.
There are no observed wind data available for Oak Orchard Harbor, The
nearest locality for which reliable wind data are available is Rochester
Harbor, New York, about 30 miles to the southeast. A wind rose showing
-the relative directional frequency ard intensity of winds at that loca-
lity, based on United States Coast Guard recorded observations, is shown
on plate 1. It is considered to reflect reasonably well the conditions
that prevail at Oak Orchard Harbor.

16. WATER LEVELS AND FLUCTUATIONS

The water levels of Oak Orchard Harbor vary with and are the same
as the levels of Lake Ontario. The average or normal lake level varies
irregularly from year to year, but is subject to a consistént seasonal
rise and fall, the highest prevailing during the summer months and the
lowest during the winter months. In the 108 years from 1860-1967, inclu-
sive, the level of Lake Ontario has fluctuated from a high monthly mean
of 248.06 to a low monthly mean of 241.45 feet. The greatest annual
fluctuation, as shown by the highest and the lowest monthly mean of any
year was 3.58 feet, and the least annual fluctuation was 0.69 feet,

17. The levels of Lake Ontario have, since 1960, been controlled by
operation of the St. Lawrence Seaway and Power project. Currently, regu-
lations pertaining thereto require that monthly mean lake levels during

the navigation season be controlled between a minimum elevation of 242.8
and a maximum of 246.8 (between O and +4 feet referred to low-water datum),



In the last five years the maxinum monthly mean stages have ranged
from 1.72 feet to 2.98 feet above low-water datum, and the minimum
monthly mean stages have ranged from 1,02 feet below (in December)
to 1.10 feet above low-water datum,

18. Temporary fluctuations, irregular in amount and duration, are
frequently superimposed upon the monthly mean levels. Some of these
temporary fluctuations, when caused by squalls and accompanying
changes in atmospheric pressure cause oscillations of only a few
minutes, ranging from a few inches to several feet. At other times
the lake level may be affected for several hours, or an entire day

by strong winds of sustained speed and direction which drive the
surface waters toward the leeward end of the lake. Fxcept in re-
stricted bays near the ends of the lake, and shallow areas with flat
inshore slopes, the effects of wind setup are comparatively small

on Lake Ontario becuase of its depth which allows return currents
beneath the surface to offset the buildup due to the wind-driven

" surface currents. The U. S. Lake Survey maintains automatic water
level gages at Oswego Harbor, New York and at Rochester Harbor, New
York. A gage was also located at Tibbets Point, New York from 1899
through 1915 inclusive. Tibbets Point is at the extreme easterly

end of the lake and a wind setup of 1.7 feet occurred with a fre-
quency of about once a year and a setup of 2 feet occurred about once
in 3 years, At Oswego a setup of 1.2 feet occurs about once a year,
Gage records at Rochester Harbor are only available for the 15-year
period 1953-1967, inclusive, and have not been analyzed in the same
detail as those for the Tibbets Point and Oswego gages. However, an
indication of the amount of wind setup at Rochester was made by com-
paring the highest instantaneous level of each month of the period of
record with the corresponding monthly mean level. On this basis, the
naximum setup was found to be about 1.1 feet, with a total of 4 occur-
rences on the order of one foot, during the 13-year period. A similar
inspection of available gage records of the Canadian Hydrographic Ser-
vice at Port Weller, Ontario, for the 4-year period 1961-1264, shows

a maximum setup of 0.78 foot with annual occurrences of between 0.67
and 0.78 foot. Gage records at Rochester and Port Weller, for the
relatively short periods for which they are available, show no more
severe conditions of wind setup than recorded at tke Tibbets Point and
Oswego gages where records are available for much longer periods. A
wind setup of 1.5 feet occuring with a frequency of about once a year
is considered a reasonable estimate of the setup for design purposes at
Oak Orchard Harbor. This is about the mean of the annual occurrences
at Oswego and Tibbets Point at the easterly end of the lake.

19, The design still water level, consisting of a temporary fluctuation
of 1.5 feet superimposed on a reguilated lake level of 3,5 feet above low-
water datum, is 5.0 feet above low-water datum. This corresponds to.
superimposing a temporary fluctuation having a frequency of occurrence

of once a year on a monthly mean lake level which can be expected to be
equaled or exceeded about five percent of the time under regulated condi-
tions. :



20; WAVE CHARACTERISTICS

Recorded observations of wave characteristics in the vicinity
of Oak Orchard Harbor are not available. Therefore the deep-water
wave characteristics were determined by the procedures outlined in
Technical Report No. 4 published by the Coastal Engineering Research
Center in 1966.

21, Fetch distances and the average depths over the fetches were
determined from U. S, Lake Survey Chart No. 2. The ratio of average
depth divided by wave length for even the longest waves is greater
than 1/2, therefore the method described in paragraph 1.233 of Tech-
nical Report No. 4, referred to above, was used to determine deep-
water wave characteristics. The greatest wind velocities and corres-.
ponding durations which occurred at Rochester during the 18-year
period, 1946 through 1963, were obtained from wind records of the

U. 5. Coast Guard at Rochester Harbor. The basic wind and fetch data
- and the computed deep water wave characteristics are shown in the
following table.

TABLE 1., - Wind and deep-water wave characteristics

Fetch . Wind M Waves
‘ : Length, :Velocity,: Duration,: Height,: Period,
Direction :statute miles : mph : hours : feet : seconds
NW : 61 : 42 : 16 : 12 : 8.0
N : 40 : 50 : 12 : 12 : 8.0
KE : 100 : 50 : 12 : 17 : 10.0

22, A wave refraction fan diagram was drawn to determine the direction

of wave approach at the location of the proposed improvements. Due to
refraction, all deep-water waves from the northwest through north to
northeast directions have a direction of approach between N30° W and

N10° E at the 12 foot depth contour. All design wave heights are governed
by the depth of water at the structure and are determined by the relation-
ship H= .78d. The height of the design wave at the proposed breakwater
(see project plan) is 11.7 feet, and at the heads of the two proposed
jetties it is 9.4 feet.

23. SOILS

The overburden materials in Oak Orchard Creek above project grades
consist of loose clayey silt containing traces of organic matter and very .



- fine sand. Lakeward of the creek mouth, the overburden consists of
gravelly sand and sand and gravel with traces of sile.

24. GEOLOGY

Oak Orchard Harbor lies within the Central Lowland province of
the Interior Plains physiographie division. The region of the lower
Great Lakes consists of a series of terraces orplatforms decending
northward from the Allegheny plateau to Lake Ontario (named the Erie,
Huron and Ontario plains) and separated by northwest-facing escarp-
ments {named Portage, Onondaga, and Niagara escarpments),

25. The Ontario plain, upon which Oak Orchard Harbor is located,

extends from the Niagara escarpment on the south and west to the

Laurentian plateau on the north and the Adirondack highland on the

east, In New York the plain occupiles a narrow belt from 250 to 500 feat _
above sea level along the south and east sides of Lake Ontario and a
southeastward extension as far as Utica. '

26. At Oak Orchard Harbor the Ontario plain has a gereral northwest—
ward and northward slope. It extends beneath the water of Lake Ontario.
The surface 1s fairly uniform except for occasional glacial ridges and
stream valleys, The bedrock in the vicinity of Oak Orchard Harbor is
Queenston shale of Ordovician age. It is a slightly soft to moderately
hard, fine textured, slightly calcareous, indistinctly bedded, purplish-
red shale that contains occasional fractures and joints (usvally tight)
and scattered hard, thin siltstone bands.

SHORELINE CHANGES

27. The existing remains of the old Jetty structures partially obstruct
the littoral movement of beach material. Some local protection in the -
form of dumped riprap has been installed by private property owners at

the base of the bluff just east of the harbor. There is a slight pre-
dominance of drift in a easterly direction but only a small amount of
suitable beach building material is supplied by erosion of the bluffs

to the west.. Only a small percentage of the material eroded firom the .
silt and clay bluffs immediately west of the harbor is coarse enough to
stay in the beach area. Although the proposed new Jetties will completely
arrest the small amount of littoral drift, the effect on the shore will
be of little significance since so Jittle littoral drift passes the creek
mouth at the present time.



PROJECT PLAN

28. The project plan, shown on plates 1 and 2, comprises the
following:

a2, A detached breakwater in Lake Ontario, some 548 feet long,
about 1,000 feet north of and parallel to shore, sheltering the open-
ing between jetties at the mouth of Oak Orchard Creek;

b. Two parallel jetties, about 220 feet apart between center-
lines, extending into the lake to protect the entrance channel, the
east jetty about 670 feet long and the west jetty about 900 feet long-
Incorporating provisions to facilitate recreational fishing therefrom;

¢. A lake approach channel, 10 feet deep and 150 feet wide from
the 10-foot depth contour near each end of the detached breakwater to
the outer ends of the jetties;

'd.  An entrance channel, 10 feet deep and 90 feet wide between
Jetties, from the outer ends of the jetties upstream a distance of
about 1,150 feet; and

e. A basin 8 feet deep with basic width of about 200 feet, ex-
tending from the inner end of the entrance channel upstream in Qak
Orchard Creek a farther distance of about 700 feet,

DEPARTURES FROYM PROJECT DOCUMENT PLAN

29. Small boat harbors which have only parallel jetties protecting

the entrance channel experience considerable wave action between the
jetties during storms from critical directions. At times, severe wave
action is experienced in inner channels and basins if they are positioned
in direct line with the jetties as is the case at Oak Orchard. Therefore,
2 detached breakwater in the lake, sheltering the opening between the
jetties, has been added to the plan,

30. 1In the project document plan it was contemplated that ‘the jetties
would extend from shore out to about the 10-foot depth contour in the
lake. This would protect the entrance channel, laterally, for its full
length., With introduction of the detached breakwater, sited near the
10-foot depnth contour, to provide transverse protection, the lengths of
Jetties will be considerably shortened. On balance, the protection
afforded by the combination of structures included in the project plan
is much superior to that which the long jetties would have provided.

31. In the project document plan it was tentatively contemplated that
the jetties would be constructed as cellular steel sheet pile walls. As
a result of comparative studies made for selection of the project plan,



it was concluded that stone rubblemound jetties would be more econo-
mical and have greater wave absorptive characteristics than vertical
sheet pile walls, For these reasons, the project plan provides for
construction of a stone rubblemound Structure rather than cellular
steel sheet pile wallg.

32, The use of the new jetties for recreational fishing was not con-
templated at the time of project authorization. It has, however, since
become customary to incorporate provisions therefor in Corps of Engineers
projects of similar nature where justification is apparent, and it is
now planned to do so here. The New York State Conservation Department
has reguested that such facilities be included in the project plan and
has furnished assurances of sharing in the cost thereof. Further, their
marine park plans include on-shore facilities for acconmodation of
fishermen. The U. S. Fish and Vildlife Service's conservation and
development report (see Appendix C) indicates substantial benefits will
be attributable to fishing from the jetties.

33. The project plan of dredging is substantially the same as the pro-
ject document plan except for positioning of channel limits to conform

to the location of the breakwater, jetties and planned improvements by
the New York State Conservation Department. 1In the project document
‘plan, a 10-foot deep entrance channel was planned to bhe completely within
the protection of the jetties. However, a lake approach channel has been
included in the project plan to provide access from the 10-foot depth
contour near each end of the breakwater to the entrance channel between
jetties. The project document plan contemplated an entrance channel

This latter width is adequate for two-way passage of the local boat
traffic. The reduction is necessary for maintenance purposes to provide
safe clearance between channel and toe stone of the jetties, An increase
in distance between rubblemound jetties would be necessary to retain the
100-foot channel width. This would increase the exposure of the entrance
channel to wave action unless the detached breakwater were lengthened,

The basin limits in the project plan were pbéitioneﬁ to best fit the needs
of the New York State Conservation Department in development of a marine

OTHER PLANS INVESTIGATED

34. As indicatéd ip paragraph 31, several alternative types of construc-
tion, as well as the stone rubblemound type provided for in the pProject
plan, were considered for the jetties, Also, stone rubblemound construc-
tion as an alternative to the cellular steel sheet pile construction pro-
vided for in the project plan (see paragraph 35), was considered for the

detached breakwater. Data on comparative studies of the various structures

are included in Appendix B.
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DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS
35. DETACHED BREAKWATER

The breakwater will be of cellular steel sheet pile construction
and will be located about 1,000 feet north of and parallel to shore.
The structure will be alined in an east-west direction (on a bearing
of about N 88%W) and will have an overall length of about 548 feet.
Crest of the structure will be 8 feet above low-water datum.

36. The structure will consist of 14 circular cells with connecting .
arcs. The cells will be about 35 feet in diameter. §-28 piling will
be used and will be toed into bedrock. The cells will be filled with
granular material and covered with a 2-foot thick concrete cap rein-
forced with welded wire mesh. Four anchor bolts will be installed in
the center of each of the end cells for installation of minor naviga-
tion lights by the U. S. Coast Guard. Ladders, for safety, will be
provided at intervals on both sides of the breakwater.

37. JETTIES

The east and west jetties will be parallel and about 220 feet
apart between centerlines. The jetties will be of stone rubblemound
construction and on a northerly alinement from shore.(on a bearing of
about N 2°E). Crest length of the west jetty will be about 900 feet
and of the east jetty about 670 feet. Height of both structures will
be 8 feet above low-water datum, the same height as that planned for
the detached breakwater and about the same height of similar strcutures
at other harbors on Lake Ontario.

38. The core of the jetties will be dumped stone ranging is size from
about 200 pounds to chips. Cover stone layer will be selected stone
random placed to provide a degree of wedging or interlocking action
between stones. The weight of cover stone for the east jetty will be

2 tons in the outer reach and 1 ton in the inner reach. The weight of
cover stone for the west jetty will be 4.5 tons in the outer reach,

3 tons in the middle reach and 2 tons in the inner reach. Graded rip-
rap ranging in weight from 12 pounds to 1 ton will be placéd at or near
the shore end of each jetty. Side slope of the east jetty wilil be 1 ver-
tical on 1.5 horizontal, as will the inner reach of the west jetty.
Side slope on the outer reach of the west jetty will be 1 vertical on

2 horizontal, with 1 on 3 around the outer toe. These flatter slopes
were adoptéd in lieu of using weights of stone exceeding 4.5 tous as
would otherwise be required.

39. A concrete walkway and guard railing will be installed on the top
of both jetties to provide safe access from shore by fishermen. The
width of the walkway on the east jetty, and the inner reach of the west
jetty will be 10 feet; and will be 12 feet wide on the outer reach of

11



the west jetty. A 7.5 foot cube of concrete with anchor bolts will
be placed at the outer ends of each jetty to provide a base for in-
stallation of minor navigation lights by the U. S, Coast Guard,

" 40, DREDGING
Summarized, details of dredging are as follows:

a. Lake approach channel. - A channel from the 10~foot depth
contour near each end of the detached breakwater to the outer ends
of the' jetties will be 'dredged to a depth of 10 feet. This will
include removal of the outer ends of the remains of the old jetties

where they extend beyond the alinements of the new jetties,

b. Entrance channel. - A channel from station 22425 to station
34+00 will be dredged to a depth of 10 feet. (Stationing is shown on -
plate 2).

¢. Basin. - A basin {rom station 34+00 to station 40+75 will

be dredged to a depth of 8 feet.

For all of the dredging, an allowance of 1 foot for overdepth will be
made. Side slopes from the 10 foot depth contour in the lake to station
29+00 will be 1 vertical on 2 horizontal and 1 vertical on 3 horizontal
between station 29+00 and station 40+75. The payment line will be the
same slope. Dredged material will be clayey silt and sands and gravels.
Some of the coarse gravels will be used as cell £111, sands and gravels
will be cast on the east side and shore end of the east jetty for replenish-
ment of downdrift beaches and the remaining dredged material will he dig-
posed of on land to be provided by New York State, It is the material
excavated from the entrance channel and basin between station 27400 and
station 40+75, amounting to about 32,000 cubic yards, that will be spoiled
on shore. Remains of the old Jetties will be disposad of in several ways
depending on the material. Stone, cobbles, gravels and sands, depending
on size, will be used as cell £ill or beach replenishment. Timber and
metals from the old jetty cribs will be disposed of on shore, either by
burning or by burying. ) ' - S
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SOURCES OF CONSTRUCTION MATERIAL

41. Sheet piling and other steel items required for the work are
standard items available from most suppliers and steel manufacturers.
Visual and manual examinations of jar samples of bottom materials
from boring SS 671302 (shown in plan on plate 2) indicated the
materials, which are sand and gravel, could be used as cell f{ll.
Gradations performed on the 4 available samples proved the materials
to be relatively well graded and clean. Chart 1 shows the sample
gradations in relation to proposed limits.for cell fill materials.
(Chart 1 through 4 are attached following plate 3). Numerous sources
of stone suitable for use as core stone are available within a 50 mile
radius of the project. These are listed on Chart 2. There are

5 sources of stone suitable for use as cover stone and riprap below
the 2 ton maximum size within a 40 mile radius of the project. How-
ever, Cleveland Quarries Company located in South Amherst, Ohio,
about 255 miles from the project is the only source for 3 and 4.5 ton
stone. Chart 3 lists the sources of cover stone and Chart 4 the
sources of concrete aggregates.
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COST ESTIMATES

42. FIRST COST

The estimated cost of the project plan, based on December 1968
price levels, is given in the following table,

TABLE 2. - Estimate of first cost

Item :Quantity .Unit.Unit cost. Amount
: : : $ : ' $
FEDERAL (C of E) : :
CHANNELS . .

Dredging : 63,000.C.Y.: l1.60 . 100,800

Obstruction removal : :L.S. : 9,000

Contingencies s :L.S. j : _ 16,200
TOTAL CHAKNELS : : Y i 126,000

BREAKXWATERS : :

Detached breakwater o _ S : H , K
Steel sheet piling :1,356,000:Lb. : 0.155 ; 210,180
Place cell fi1l : 9,100:C.Y.; 2.00 18,200
Concrete cap 1,240:C.Y.: 42.00 . 52,080
Wire mesh 1,900:5.Y.: 1.05 . 1,995
Building paper : 1,900:5.Y.: 0.60 1,140

East jetty : : H : AR Y
Cora stone : 6,100:Ton ; 12.00 73,200
Cover stone, 1-2 ton : 7,300:Ton : 14.75 . 107,675
Graded riprap : 1,300:Ton : 12,00 15,600

West Jetty : : : :

Core stone : 7,400:Ton : 12.00 ., 88,800
Cover stone, 2 ton : 1,700:Ton ; 14.75 . 25,075
Cover stone, 3 ton : 2,650:Ton : 20.00 : 53,000
Cover stone, 4.5 ton : 4,600:Ton : 15.00 . 69,000
Graded riprap : 2,750:Ton ; 12.00 33,000

Contingencies : :L.S.: : 111,055

TOTAL BREAKWATERS : :  : ~: 860,000
ENGINEERING AND DESIGN , : :L.S.: i, 89,000
SUPERVISION AND ADMINISTRATION : :L.S.: A2 62,000
LESS CASH CONTRIBUTION : :L.S.: : =170,700

SUBTOTAL : : : : 966,300
RECREATIONAL FACILITIES : : : :

Walkways and guardrails : :L.S.: : 32,170

Contingencies : :L.S.: : 4,830
TOTAL REC. FACILITIES : : : : 37,000

ENGINEERING AND DESIGN : :L.S.: : 2,000
SUPERVISION AND ADMINISTRATION : :L.S.: : 4,000
LESS CASH CONTRIBUTION : :L.S -21,500
- SUBTOTAL : : 21,500
TOTAL (C of E) : : 987,800
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TABLE 2, =~ Eétimate of first cost (Contd)

i;gg ~ Quantity :Unit:Unit cost: Amount
- : . - - $ . $
FEDERAL (U.S.C.G.) ) : : : :
NAVIGATION AIDS (Minor lights) : 4 :Ea, : 4,000: 16,000
NON-FEDERAL : : : :
LANDS :L.S8.: : 7,000 (L)
PUBLIC WHARF : :L.S8.: : 49,000 (1)
CASH CONTRIBUTIONS : : : :
Navigation : :L.S.: : 170,700
Recreation : :L.S.: ¢ 21,500
TOTAL NON-~-FEDERAL : sL.S.: : 248,200
GRAND TOTAL PROJECT COST : : : :1,252,000

»

(1) Foxr minimum facilities reguired. Non-Federal development costs for
the State's master plan of marine park facilities can be expected to be
much greater. Amounts shown are based on estimate made as part of de-
tailed design studies in 1947, escalated to December 1968 price levels.

43, ANNUAL COSTS

Based on the foregoing estimate of first costs, an interest rate
of 3-1/4%Z for both Federal and non-Federal investments, and an assumed
50-year project life, annual costs for the project are estimated as
shown in the following table. In view of the planned sequence of con-
struction outlined in paragraph 48, whereby realization of a substantial
share of anticipated navigation benefits could begin after the first year
of construction, interest during construction is generally excluded. The
one exception is in connection with the non-Federal contributicn toward
recreation facilities; it is assumed the contribution would be made prior
to advertisement of the Govermment's construction contract, but the work
not performed until about 2 years later.

TABLE 3. - Estimate of annual costs

Federal 2 ' ) L
Item : Cof E :U.5.C.G. :Non-Federal: Total
: $ : $ : $ : $

First cost :987,800 :16,000 : 248,200 :1,252,000

Int, during constr.: - - : 700 : 700

Investment :987,800 :16,000 : 248,900 :1,252,700
Annual charges : : :

Interest : 32,100 : 500 : 8,100 : 40,700

Amortization + 8,100 : 100 : 2,100 : 10,300

Maintenance : 4,000 600 : 1,500 : 6,100

: 44,200 : 1,200 : 11,700 : 57,100
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44. COMPARISON OF ESTIMATES

A compariscn hetween previocus estimates of project costs and the
estimate presented in this design memorandum is provided below (price
levels of the estimates are shown in parenthesis):

TABLE 4, - Comparison of estimates
Project Latest Design
\ document : approved memorandum
testimate (1):estimate (2): estimate

__Item . (May 1941) (July 1968):{December 1968)
: $ $ : $

FEDERAL (C of E) : :

. Channels 54,500: 370,000: 126,000
Breakwaters : 236,900: 895,000: 860,000
Engineering and design : (3) 105,700: 89,000
Supervision & administration : (3) 70,000: 62,000
Recreational facilities : - - 43,000 (4)

Subtotal : 341,400: 1,440,700: 1,180,000
Non~-Federal cash contr. : ~170,700: -~170,700: —192,200
TOTAL (C of E) : 170,700: 1,270,000: 987,800

FEDERAL (U.S.C.G.) : : :

Aids to navigation : 1,800: 2,000: 16,000

NON-FEDERAL : H : .

~ Lands : 1,000: 6,700: 7,000
Publie wharf : 6,000: 46,600: 49,000
Cash contribution : -170,700: -170,700: —-192,200

TOTAL : 177,700: 224,000: 248,260
TOTAL PROJECT CQSTS:: 350,200: 1,496,000: 1,252,000

House Document No. 446, 78th Congress, 2d session.

(1)

{2) Project Cost Estimate (PB-3) dated 1 July 1968,
(3) Included with estimated construction item costs,
(4)

Includes related E & D and S & A.
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45. The total difference of +51,145,800 betwean the document estimate
and the latest approved estimate of project costs is due primarily to

price level increases (+$1,164,500), plus refinements and adjustments

indicated by detailed design studies made in 1947 (net of -$18,700).

46. The total difference of -$244 000 between the latest approved
estimate of project costs and the design memorandum estimate is due to
the following:

Federal (C of E)

Price level increase ....ceeeeees et rrErereranne eaaa$ 462,300
Decrease in estimated costs for

dredging due to change in limits,

reduction of quantities, and reesti-

mate of uUnit prices.cresieiverneeeranennnseas ceeeens . —260,000
Net reduction in estimated costs £é6r -
breakwaters due to addition of de-

tached structure {(+$326,000), with

reduction in length of jetties and

change from steel to stone construc-

tion (~$400,000)...... e ettt et er et aanann - 74,000
Reanalysis of requirements for E and D

(-$21,000) and S & A (-%11,000) in

connectlon with dredging and break-

WAL BT St et e anrrraanssatasssotantnssssnnnnsoenensanss - 32,000

Increase in non-Federal cash contri-
bution, equal to 50% of recreational
facilities COSES vt eetinnrsnsnnsscans teerrrtraeenaian - 21,500
—282 ;200
Federal (U.S5.C.G.)

Increase due to price increases,
addition of 3 aids, and reestimate

by UeS Gt nrs ittt anerssosrnsesanssoosoannssasosaeas s +14.000

Non-Federal *

Price level increase.....c.vuvus. ettt nnes crrensas $ + 2,700

Addition of cash contribution toward
recreational facilitieS.eeeeeoeonunesas vt eveevaenn +21,500
+24”2oo
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BENEFITS

47. Construction of improvements described in this memorandum will
provide a link in the chain of harbors of refuge for small craft
cruising on Lake Ontario and a base for small boats. Related navi-
gation benefits are estimated as about $120,000 annually, on
December 1968 price levels. The U. §, Fish and Wildlife Service
estimates that additional benefits, amounting to about $21,000
annually, will be derived from recreational fishing off the jetties.
Total amnual benefitg are thus estimated ag $141,000. Compared to
the estimate of toral annual costs, $57,100 given in table 3, thig
vields a benefit - cost ratio of about 2,5,

SCHEDULES FOR DESIGN AND CONSTRUCTION

48. Plans and specifications for construction of work considered
in this memorandum will be prepared and submitted for review by
Divigion Engineer, North Central, upon receipt of approval of this
memorandum, - Presently scheduled submission date ig July 1969,
Although a detailed construction schedule is not yet determinable,
it is desired to complete all advance engineering and design in

continuing- type contract by November 1969, This will permit comple-
tion of construction of all work, except the concrete cap and guard-
rails on the jetties, by October 1970. Construction of walkways
and guardrails will be started about 1 year after completion of -the
jetties and be completed in about 30 days,

18



COORDINATION WITH OTHER AGENCIES

50. During the course of studies for this design memorandum, agencies
having an interest in this project were contacted and, where appropri-
ate, their views reflected in the plan of improvement.

@, U, S, Coast Guard, - The 9th Coast Guard District, Cleveland,
Ohio, recommended that a minor light be inatalled on each end of the
detached breakwater and on the lakeward ends of the jetties, as has
been provided for in the project plan, and furnished the estimated first
cost and estimated annual maintenance cost therefor used in this memo-
randum, '

b. Federal Water Pollution Control Administration. - Samples of
material to be dredged form the harbor basin within Qak Orchard Creek
were furnished to the lake Ontario Basin Office of FWPCA in Rochester,

N. Y., for analysis., Their report thereon, in a letter dated

28 February 1969, is contained in Appendix C. An advance copy of this
memorandum was furnished to the Great Lakes Region office of FWPCA,
Chicago, Illinois. Copy of the letter response therefrom, dated

13 March 1969, together with a subsequent Buffalo District reply, is also
contained in Appendix C. The Regional Director supports his Rochester
office 1n the opinion that the material excavated from within Qak Orchard
Creek should not be disposed of by dumping in Lake Ontario. Also, he
suggested that the terms of local cooperation should cover disposal of
watercraft wastes; in the 21 March 1969 reply it was pointed out that

the pertinent requirement (as listed in paragraph 3b of this memorandum)
has, as actually written in the executed assurance of local cooperation,
been broadened to include this point.

¢c. U, S, Fish and Wildlife Service, - The U, S, Fish and Wildlife
Service, Boston, Massachusetts, furnished its conservation and develop-
ment report on this project 5 March 1969. A copy, with accompanying
letter from the New York State Conservation Department's Division of Fish
and Game, is contained in Appendix C. It outlines the provisions needed
to facilitate recreational fishing from the project structures and con-
firms the estimate, previously furnished informally, of related benefits
as used in this memorandum. It also sets forth their councern respecting
final selection of spoil sites, particularly upland sites which might
encroach on existing wetlands,

d. Genesee State Park Commissicn. - The limits of the harbor basin
within QOak Orchard Creek were selected after coordination with the
Genesee State Park Commission, to suit their projected marine park develop-
ments nearby., They also advised that they are unable to find a location
on the lands over which they have jurisdiction for the planned upland dis-
poasl of a part of the material from project dredging., See 28 January
and 7 February 1969 letters in Appendix C. - Conseaquently, acquisition of

R 3/26/59
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additional property especially for this purpose by the New York State Con-
servation Department (parent organization of the Cormission), in accordance
with the terms of local cooperation, appears to be indicated.

e. Hew York State Conservation Department. - Advance copies of this
design memorandum were furnished to the Commissioner of Conservation.
Copy of the letter of response, 14 March 1969, is contained in Appendix C.
It is indicated that the plan of improvement as presented in the wmemorandum
meets with the State's approval,

RECOMMENDATION

531, Tt is reccmmended that the plan for accomplishment of the Qak Orchard
Harbor improvement presented in this design memorandum be approved.

R 3/26/69
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OAK ORCHARD HARBOR, NEW YORK
GENERAL DESIGN MEMORANDUM

APPENDIX A
DESIGN OF STRUCTURES

PURPOSE

Al. The following paragraphs cover the design criteria, basic
data and assumptions used in the design of the jetties and the
detached breakwater. A description of the structures with load-
ing conditions is included to show the design procedure. Typical
structural design computations are submitted to assist in the re-
view of the design.

BASIC DATA AND ASSUMPTIONS

A2, REFERENCES.

The loading conditions, design assumptions and other ecri-
teria are based on the applicable parts of the following refer-
ences!:

EM 1110-2-2904, "Design of Breakwaters and Jetties'
EM 1110-2-2906, "Design of Pile Structures and Foundations"

"'Shore Protection, Planning and Design', TR, No. 4, by U.S. Army
Coastal Engineering Research Center.

"Cellular Cofferdams and Docks", Proc. of American Society of
Civil Engineers, Waterways and Harbors Division, Vol. 83, WW3,
Paper 1366, September 1957.

"Stability and Stiffness of Cellular Cofferdams" Transactions
Vol. 110 of American Soclety of Civil Engineers.

Accepted engineering practice has been employed in cases where the
Engineering Manuals do not apply.

A3. ' SURVEY DATUM.

All elevations and soundings are In feet and tenths and are referred
to low water datum of Lake Ontario, elevation 242.8 feet above mean water

level at Father Point, Quebec (I.G.L.D. 1955) (International Great Lakes
Datum 1955.)

Al



A&, WEIGHTS OF MATERIAL:

Water R R R R T INP, ++62.5 1bs. per cubic foot
£ o] T ssseeaes145 1bs. per cubie foot -
Moist £111 material....................120 1bs. per cubic foot

Saturated fill material..........v.....124 lbs. per cubic foot
Submerged f£ill material................ 62 1bs. per cubic foot

Concrete............................;..150 1bs. per cubic foot

AS, HORIZONTAL EQUIVALENT FLUID PRESSURE:

a. Active earth pressure {the angle of internal friction,

g = 30 deg.)

Molst £ill materialeiveeverannsen... 40 1lbs. per square foot
Saturated £f11l materfal............. 41 1bs. per square foot
Submerged fill material..... casaes ++21 1bs. per square foot

b. Passive earth pressure (the angle of internal friction,
@ = 30 deg.)

Moist f11l1 material................360 1bs. per square foot
Saturated £ill raterial............372 1bs. per square foot

Submerged £111 material............186 lbs. per square foot

JETTIES -
A6, GENERAL

The ruins of the existing east and west jetties are mainly below
low water datum. New jetties will be constructed to provide protection
for an entrance chanmnel leading in to 0Oak Orchard Creek. The jetties
will be rubblemound stone type of structures as shown on plate 2 and
located along the alinements of the existing east and west jetties. The
cover stone layer will be selected stones, random-placed to provide a
degree of wedging or interlocking action between individual units. The
crest elevation will be 8.0 feet above low water datum. This elevation
was determined by a comparison of similar structures on Lake Ontario.

A2



A7, DESIGN

The design wave helghts are governed by the depth of .water at
the jetties. Due to the variation In the depth of water, several
reaches were established along the jetties. The shoreward end of the
jetties will extend to high ground. From investigations of quarries
which might be used to supply the stone requirements it was determined
that 4.5 ton stone was the maximum size avallable for construction of
the jJetties. Computations based on the stability formula developed by
Robert Y. Hudson were made to determine the side slopes and size of
cover stones. At the shoreward end reaches of the jetties where wave
heights would be reduced by shallow water, the size of channel slope
stones was selected to resist the action of waves generated by passing
motorboats.

A8, Sample computations for Reach A of the west jettyiare shown
on page AS . Computations for the other reaches are similar and there-
fore not included.

A%, ALTERNATIVE DESIGNS
Consideration was given to alternative designs as follows:

{a) Precast concrete armor units in lieu of cover stone on the
side slopes of the stone structures.

(b) Cellular steel sheet pile structures in lieu of pell-mell
stone type structures.

Al0, Comparative estimates of construction costs and annual maintenance
costs were prepared for these alternatives. It was concluded that the

use of stone would be cheaper than precast armor units on the basis of
construction costs and annual maintenance. In the case of cellular versus
stone structures, the stone type would be cheaper for the jetties, whereas
the cellular type would be cheaper for the detached breakwater discussed

. in the following paragraphs.

DETACHED BREAKWATER
All., GENERAL

A detached breakwater will be used across the entrance channel.
This will prevent waves from a northerly direction entering the entrance
channel. The breakwater will be a cellular steelisheet pile structure,
with grannular £1i11 and a concrete cap. Diaphram cells, although offer-
ing some economy in material requirements, were not used due to the
hazards and complications during construction. Diaphram cells are

Al



structurally interdependent and, in order to prevent distortion of
the cross walls, must be filled gradually so that the level in all
cells is nearly equal at all times. Consequently, no portion of a
diaphram structure is entirely stable until the whole structure is
complete. Circular cells are individually stable and may therefore
be erected and filled independently. A storm during the construc-~
tion period could result in the destruction of the entire diaphram
cells structure, whereas only one cell would be endangered with the
cireular cells structure. Circular cells have an additional advan-
tage 1n that the tops of the filled cells may be utilized as working
areas and equipment platforms during construction of the remaining
cells,

Al2. WAVE FORCE

In the wave force computations, water levels were used varying

from 2 feet below low water datum to the desisgn still water level of
5 feet above low water datum. The heights of the waves were deter-

mined by the depth of water at the structure (see computations page
A7 ). Because the waves striking the structure may or may not break,
both the Sainflou and Molitor methods were employed and the greater
of the resulting two forces was used in the design.

Al3. STABILITY OF CELLS

A 35.01-foot diameter cell was selected for the structure on
the basis of stability against overturning. The cell was also inves-
tigated for failure by horizontal shear, interlock tension and sliding.
Using Cumming's method, the factor of safety exceeded 1.5 in the in-
vestigation of horizontal shear. Sample computations for the wave
force and stability of the cells are shown on pages A7 thru All,

Al4. ALTERNATIVE DESIGN

Consideration was given to a rubblemound structure as an alter-
native to the cellular steel sheet pile structure. Preliminary con-
struction and maintenance cost estimates were prepared for the two
types of structures. It was concluded that the cellular steel sheet
pile structure would be the more economical,

A4
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OAK ORCHARD HARBOR, NEW YORK o

GENERAL DESIGN MEMORANDUN

APPENDIX B

ALTERNATIVE DESIGN OF STRUCTURES

GENERAL

Bl. In selection of the project plan for construction of the
detached breakwater and jetties, consideration was also given to
construction of a2 stone rubblemound detached breakwater and to
several types of protective armour for the east and west jettiles.
Cellular steel sheet plle construction was also considered for the
east and west jetties.

DETACHED BREAKWATER

B2. Two types of construction were considered for the detachead
breakwater, stone rubblemound and cellular steel sheet pile. A
cellular steel sheet pile structure, as recommended in this memor-
andum, will cost less to build and maintaln than a rubblemsund
structure. Steel sheet piling is readily available from several
manufacturers within a2 50 mile radius of the project, whereas the
closest known source of acceptable large cover stone 1s ahout 250
miles distant. The lake bottom at the location of the brealkwater
is suitable for either rubblemound or cellular steel sheet pile
construction. Rubblemound breakwaters dissipate wave energy better
than vertical faced structures. However, the savings in first cost
and annual maintenance were declding factors in selection of a cell-
ular steel sheet pile breakwater. .

JETTIES
B3. GENERAL

‘Five types of construction were considered for the jetties,
3 with various sizes of stone, 1 with concrete tetrapods as armour
and a cellular steel sheet pile structure. Assumptions were made
for some of the types and limited experience data were available
for others. The five types, designated as Plans A through E, are
discussed in the following paragraphs.

Bl



B4, PLAN A: 1 TON TO 6 TON, STONE FROM NEARBY QUARRIES

Although a study was made of constructing jetties using stone
from quarries nearby, there is considerable doubt that 1 ton to 6
ton stone of adequate durability can be so obtained. Contacts with
owners of nearby quarries indicate operators would probably be un-
willing to produce stone of the size required on a schedule to meet
a reasconable construction timetable,

BS5. PLAN B: 1 TON TO 4.5 TON, STOWE FROM AMHERST, OHIO

Stone of adequate quality ranging in size from 1 ton to 4,5
ton is available from Cleveland Quarries Company in Anherst, Chio,
However, this size stone is not the size range normally quarried
and would require a special operation to produce the smaller sizes.
The special operation would result in higher than usual cost for the
smaller stone. Stone greater than 4.5 tons cannot be produced by
Cleveland Quarries Company because the ratio of length to thickness
required by our specifications cannot be met,

B6. PLAN C: LAKESIDE COVER STONE 3 TON TO 4.5 TON FROM AMHERST,
OHIO, AND REMAINDER 1 TON TC 2 TON FROM NEARBY QUARRIES

Stone ranging in size from 3 ton to 4.5 ton of adequate qual-
ity and durability is a standard production size from Cleveland
Quarries Company in Amherst, Ohio. Stome up to a 2 ton size of ade-
quate quality and durability is available in nearby quarries, although
there is some question whether operators will produce the stone in
quantity to meet our construction schedule,

B7. PLAN D: 5 TONE TETRAPODS MADE IN CONCRETE PLANT ON PROJECT
SITE

For this type of construction, a2 concrete plant would be set
up at the project site. Sand would be obtained from Boonville, New
York, and coarse aggregates from a quarry at Leroy, New York. Local
transit mix would be cheaper but the durability of aggregates is
questionable. The entire cost of the forms for the tetrapods, which
could be reused for other projects, were included in the overall
cost of constructing the jetties with use of tetrapod armor.

B8, PLAN E: CELLULAR STEEL SHEET PILE

Materials for this type of structure are readily available
from nearby suppliers and there should be no difficulty in meeting
construction schedules. However it would be necessary to remove
most of the remains of the old jetties before the structure could be
built which w0u1d greatly increase the overall cost of the structure,

B2



The vertical, rather swooth, faces of cellular steel sheet pile
structures are less effective than rough sloping-faced structures
in dissipating wave energy. It is most important in relatively
narrow confined channels that wave action be at 2 minimum,

PRELIMINARY ESTIMATES OF COSTS

B9. Preliminary estimates of comparative costswere made for a
rubblemound detached breakwater and for a cellular steel sheet pile
structure., The rubblemound structure was estimated to cost about
$100,000 more to construct than the cellular structure, and more to
maintain., Comparative cost estimstes for the 5 types of construction
investigated for the jetties are shown in the following table.

TABLE Bl, Comparative estimates of cost

: Type of : : : 't Annual
tarmor units:Size in : :Estimated:maintenance
Plan; (1) + tons :Source of armor: cost : cost
: : : : $ : $
A :Stone :1 to 6 :Nearby quarries; 464,000 : 2,000
B :Stone :1 to 4.5:Amherst, Ohio : 549,000 : 2,000
C :Stone :1 to 2 :Nearby quarries: 450,000 : 2,000
: :3 to &4,5:Auherst, Qhio .
D :Tetrapods : 5 :Concrete plant : :
: : :at project site: 510,000 : 2,600
E :Steel sheet: :Nearby : :
: pile : - ssuppliers : 575,000 . 500

(1) Core stone for Plans A, B, C and D would be obtaired from nearby
quarries.

B1O. As indicated in table Bl, differences in cost batween Plan A

and Plan C are slight. As indicated in paragraph B4, it is doubtful
that the larger size stone for Plan A is available from nearby quarries,
or if stone of the size required could be quarried fast enough to meet
construction scnedules, Therefore, Plan C was selected as the most
feasible plan of construction, involving little uncertainty as to avail-
ability of materials,

B3






AR

e RS

T

e i 2 P e

TR T R S

UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

U. 5. POST OFFICE AND CQURTHOUSE
BOSTON. MASSACHUSETTS 02109

March 5, 1969

District Engineer

Buffalo District

U, S. Army Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear Sir:

This letter is our conservation and development report on the navigation
improvements being considered for Oak Orchard Harbor, Orleans County, New
York. This project was authorized by the River and Harbor Act of 1945;
however, no construction has been done, and the project was classified as
deferred for re-study until recently. Our report has been prepared under
authority of the Fish and Wildlife Coordination Act (48 Stat. 401, as
amended; 16 U.S.C. 661-666 incl.), in cooperation with the New York State
Conservation Department, Division of Fish and Game and has the concurrence
of that agency as indicated by letter dated February 26, 1969. It has also
been coordinated with and represents the views of the Bureau of Commercial
Fisheries,

It is our understanding that the improvements being considered consist of
dredging a dual lake-approach channel ten feet deep, an entrance channel
ten feet deep, a basin eight feet deep just inside the mouth of Oak Orchard
Harbor, construction of land-tied jetties along each side of the entrance
channel, and construction of a detached (offshore) breakwater to protect the
opening between the jetties.

We are pleased to note that ¥ou are considering provisions for recreational
fishing which will include access roads, parking areas, and walkways and
guardrails on the Jjetties. We understand that some of the dredged material
will be used as cell fill in construction of the detached breakwater., Sand
and gravel will be placed on the lake side and at the shore end of the east
Jjetty for replenishment of downdrift beaches.

Smallmouth bass, northern pike, yellow perch, sheepshead, brown bullhead,
and white bass are the important sportfish species in the area. Smallmouth
bass provide excellent fishing along the south shore of Lake Ontario. No
significant commercial fishery is operating out of Oak Orchard Harbor.



Waterfowl and shorebirds found in the area consist of goldeneye, bufflehead,
black duck, wood duck, mallard, great blue heron, bittern and other species.

The construction of the channel and basin, and the jetties and breakwater
will have no adverse effect on the fish and wildlife resources of the area.
If the jetties are provided with walkways and guardrails and if parking
space for 40 fishermen's cars, in addition to space needed for general
recreationists is provided, the jetties will yield significant sport-fishing
benefits. The east jetty will have a fishable length {that portion extending
into water four feet or more in depth) of 200 feet; the fishable length of
the west jetty will be 400 feet. The two jetties will provide an average of
14,000 fisherman-days annually over the project life, having a net recrea-
tional benefit of $21,000. A minor amount of fisherman use can be expected
on the detached breakwater.

The project will have no effect on the commercial fishery.

Depending on the location, amount, and method of disposal of dredged material
excess to that needed in the comstruction of the detached breakwater, the
fish and wildlife resources could be adversely affected. For this reason no
spoil should be placed on wetlands, and if located adjacent to wetlands, the
spoil should be adequately diked to prevent a reflux of the spoll onto wet-
lands or water courses. This office should be advised of any spoll sites
that may be considered during the course of your planning so that we can
investigate the suitability of the sites.

We recommend:
1. That no spoil be placed on wetland areas.

2. That any upland spoil site adjacent to a wetland area be adequately
diked to prevent a reflux of spoil onto wetlands or water courses,

3. That this Bureau be advised of any spoil sites that may be consldered
by your office.

Sincerely yours,

i ANk

Acting Regional Director
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Mr. Thomas A. Schrader

. Assistant Regional Director
U. S. Fish and Wildlife Service
U. 8. Post Office and Courthouse
Boston, Massachusetts 02109

Re: Review Draft of Conservation and
Development Report on Navigation
Improvements being considered for
Oak Orchard Harbor, Orleans Caunty,
New York

Dear Mr. Schrader:

We have studied the review draft in response
to your letter of February 12, 1969.

We concur with your comments as set forth
in the review draft and have no revisions to suggest.

Sincerelyjﬂ

A. G. Hall
Director
Division of Fish and Game
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f} 1\

R.E. S RECE]VED

MAR 5 1959
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"UNITED STATES
DEPARTMENT OF THE INTERIOR
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION

GREAT LAKES REGION
33 EAST CONGRESS PARKWAY, ROOM 410
CHICAGO, ILLINOIS 60605

March 13, 1969

Colonel A, L., Wright

District Engineer, Buffalo District
Corps of Engineers

1778 Niagarz Street

Buffalo, New York 14207

Dear Colonel Wright:

We have reviewed the"General Design Memorandum,"Oak Orchard Harbor,
New York" submitted with your letter of March 6, 1969. We concur
with the opinion expressed by our Lake Ontario Basin O0fTice in their
letter dated February 28, 1962, a copy of which is bound with your
report, that the type of material analyzed should not be dumped in
the lake but disposed of by other suitable means.

We also feel that the local cooperation requirements should include
an item requiring that adequate provision be made for the remcval
and disposal cof all watercraft wastes by means of a suitable shecre
facility. The local ccoperation reguirement in its present form
refers to adequate sanitary facilitles for recreaiional fishing only.

The opportunity %o review and ccomment on this proposed precject is ap-
preciated,

Sincerely yours,

i1

H, W, Poston
Regional Director



NCBED-PB 21 tarch 1969

Mr, H. W. Poston, Reglonal Director

Creat Lakes Region

Federal Water Pollution Control Adminlﬁtration
33 East Coungress Parkway, Room 410

Chicago, Yllinois 0605

Dear Mr, Poston:

Your letter of 13 March 1969 with comments on the General Design lemo-
randun for Oak Orchard llarbor, New York is appreciated.

Assurances of local cooperation referred to in paragraph 6 of the Design
Menorandum inclwdes an itenr that the State of Hew York will: 'Provide

and maintain, without cost to the United States, in accordance with plans
approved by the Chief of Engineers, a suitable public wharf for the
accormodation of transient vessels, together with adequate sevage retention
and/or disposal facilitics therefor:".

He belleve this item to be broad enough to comply with vour suggestion
that adequate provision be made for the removal and disposal 6f all
watercraft vastes by means of a suitable shore facility.

Sincerely yours,

A L. WRIGHT
Coionel, Cerps of Enginee:is

District Engineer



STATE OF NEW YORK
CONSERVATION DEFPARTMENT

ALBANY
R. STEWART KILBORNE

COMMISSIONER

March 14, 1969

Col. A. W. Wright, Distriet Engineer
Buffalo District Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear Col. Wright: RE: Oak Orchard Harbor of Refuge

Review of your generél design memorandum of the
proposed Oak Orchard Harbor Project has been completed.

With specific reference to paragraphs 3, 6 and
40, the Non-Federal $21,500 increased estimate
associated with recreational fishing benefits has
been noted and is agreed upon.

The report as contained in your memorandum is,
therefore, herewith approved.

Please accept my thanks for +the continuing
thoughtful cooperation of your office.

/,__S%Fcerely, i
. g ///

s - ,//-//f,
WICCCLJGE’C 'f"l /t—C( el ket e
i Commissioner




COMMISSIONERS:

WILLIAM J. BABCOCK. CHAIRMAN
ROCHESTER

JOHN W. BROWNM, YICE CHAIRMAN
BCOTTSVILLE

ARTHUR A. DAYIS. ROCHESTER
WOLCOTT J. HUMPHREY, JR.. wWARSAW
ROBERT B. JONES, CALEDONIA
ROBERT E. WATERS, MEDINA

Mr. Robert McKee
Corp of Engineers
1776 Niagara Street
Buffalo, New York

Dear Mr. McKee:

STATE OF NEW YCORK

GENESEE STATE PARK COMMISSION

GORDON W. HARVEY

TEL. 716-493-2611

January 28, 1969

Re: Oak Orchard Harbor of Refuge

I have had our technical staff investigate the possibility of
using the surplus material from your project in an area under our

Jurisdiction.

Unforturately, it wasn't possible to find a location

to use this quantity and type of material.

JMC:gb

Yours very truly,
GENESEE STATE PARK COMMISSION

Gordon W. Har;rﬁfy
Chief Engineer & Regional Park Manager
[/

A

John M. Qomerford
Assistan} Regional Park Manager

GENESEE STATE PARKS

LETCHWORTH STATE PARK
HAMLIN BEACH STATE PARK
BRADDOCK BAY STATE PARK
LAKESIDE BEACH STATE PAR:

SILVER LAKE STATE PARK
DARIEN LAKES STATE PARK

LAKE ONTARIO STATE PARKW/

REGIONAL PARK MANAC

ADMINISTRATION HEADQUARTE
LETCHWORTH STATE PARK
P. O. CasTILE, N. Y. 14427



COMMISSIONERS:

WILLIAM J. BABCOCK, CHAIRMAN
ROCHESTER

JOHN W. BROWN, VICE CHAIRMAN
SCOTTSYILLE

ARTHUR A. DAVIS. ROCHESTER
WOLCOTT J. HUMPHREY, JR.. WARSAW
ROBERT B. JONES, CALEDONIA
ROBERT E. WATERS, MEDINA

Mr. Tom Joyce

Corp. of Engineers
1776 Niagara Street’
Buffalo, New York

Dear 3ir:

STATE OF NEW YORK

GENESEE STATE PARK COMMISSION

GORDON W. HARVEY

Re: Oak Orchard Harbor of Refuge

This will confirm my discussion with Mr. Rogers of your
office during which I indicated we concur with the basin outline
shown in green on the map entitled "Oak Orchard Harbor, New York
1945 Project Modification - Plan, Profile and Sections".

If there are any additional questions oan this matter, we
would be happy to clarify them for you.

JMC:eb

Yours very truly,
GENESEE STATE PARK COMMISSION

Gordon W, Harvey )
Chief Engineer j}d'Regional Manager

John M., (Jomerford

Assistant Regional Park Manager

GENESEE STATE PARKS

LETCHWORTH STATE PARK
HAMLIN BEACH STATE PARK
BRADDOCK BAY STATE PARK
LAKESIDE BEACH STATE PAR

SILVER LAKE STATE PARK
DARIEN LAKES STATE PARK

LAKE ONTARIC STATE PARKW!

REGIONAL PARK MANAC

ADMINISTRATION HEADQUARTE
LETCHWORTH STATE PARK
P. ©. CasTILE, N. Y. 14427

February 7, 1949 TEL. 716-493-2611



UNITED STATES
DEPARTMENT OF THE INTERIOR
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION

GREAT LAKES REGION
Fr oM E S g p O —OT P LAKE ONTARIO
P. O. BOX 4748: 4664 LAKE AVENUE BASTN OFFICE
ROCHESTER. NEW YORK 14612

February 28, 1969

Mr. Ralph H. Gallinger

Chief, Engineering Division

Buffalo District, Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear MNr. Gallinger:

In response to your letter of February 3, 1969 regarding the proposed
improvements to Oak Orchard Harbor, Hew York, analyses have been
completed on two of the six samples taken from sampling location 8S-
©7130L. The data obteined are as follows:

%Total Solids %Vol. Solids 0il and FOL,-P Total N
Depth (1) (Wet basis) (Dry wt.) Grezse (2)(3) (2)  (xjelaanl) (2)
4,0'-6.0! 43.9 11,7 364 950 3186
6.0'-8.0" 28.3 22.h 3ko0 900 6697

: (1) Below LWD
- {2) mg/Kg (dry weight) '
(3) Hexane extraction

Based on the above information, a limited amount of sample and perhaps not
& good sampling point, it would be the opinion of this office that the type
of material analyzed should not be dumped into the lake but disposed of by
other suitable means,

We hope the above information will satisfy your needs for the proposed
project at this time, If you have any questions, do not hesitate to
call.

Sincerely yours,

- ,
s e
) “rag i = PR AR Aty
- i, B, Townsend
Director



DRAFT

February 12, 1969
District Engineer
Buffalo District
U, 5. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207
Dear Sir:
This letter is our conservation and development report on the navigation
improvements being considered for Qak Orchard Harbor, Orleans County,-New
York. . This project was authorized by the River and Harbor Act of 1945;
however, no construction has been done, and the project was classified as
deferred for restudy until recently. Our report has been prepared under
authorify of the Fish and Wildlife Coordination Act (48 Stat. 401, as

amended; 16 U,5,C, 661-666 inc.), in cooperation with the New York State

Conservation Department, Division of Fish and Game.

It is our understanding that the improvements being considered consist of
dredging a dual lake approval channel ten feet deep, a entrance channel ten
feet deep, a basin eight feet deep just inside the mouth of 0ak Orchard
Harbor, construction of land-tied jetties along éach side of the entrance

channel, and construction of a detached (offshore) breakwater to protect

the opening between the jetties.

We are pleased to note that you are considering provisions for recreational
fishing which will include walkways and guardrails on the jetties, parking
areas, and access roads. We understand that some of the dredged material

will be used as cell £fill in construction ef the detached breakwater. Sand

and gravel will be placed on the lake side and at the shore end of the east

jetty for replenishment of downdrift beaches.



Smallmouth bass, northern pike, yellow perch, sheepshead, brown bullhead,
and white bass are the important sportfish species in the area, JSmallmouth
bass provide excellent fishing along the south shore of Lzke Ontario. No

sighificant commercial fishery is operating out of Oak Orchard Harbor,

Waterfowl and shorebirds found in the area consist of goldeneye, bufflehead,

black duck, wood duck, mallard, great blue heron, bittern and other specieg.

The construction of the channel and'basin, and the jetties and Breakwater

wil; have no adverse effect on the fish and wildlife resources 6f the area.

If the Jetties are provided with walkwaysland guardrails anq if parking sﬁace
for 40 fishermen's cars, in addition to space ngeded for géneral recreationists,
is provided, the jetties will yield sigpificant sporf-fishing benefits. The
east jetty will have a fishablellength (that portjon extending into water four
feet or more in depth) of 200 feet; thé fishable length of the west Jetty will
be 400-feet. The fwo Jetties will provide an average of 14,000 fisherman-days
annually over the project life, having a net recreational benefit of $21,000,

A minor amount of fisherman use can be expected on the detached breakwater,

The project will have no effect on the comhercial fishery.

.

Depending on the location, amount, and method of dlsposal of dredged materlal
excess to that needed in the construction of the detached breakaatér the fish
and wildlife resources could be adversely affected. For this.reason no spoil
should be placed on wetlands, and if located adjacent to wetlands, the spoil
should be adequately diked to prevent a fefiux of the spoil onto wetlands or
water courses, This office should be advised of_any Spoil sites that may be
considered during the course of your planning so that we can investigate the

suitability of the sites.



We recommend:

1. That no spoil be placed on wetland areas.

2, That any upland spoil site adjacent to a wetlapd area bé.
adequately diked to prevent a reflux of spoil onto wétlands or water cburses.

3. Thatlthis Bureau be advised of any spoil sites that may be cohsid—
ered by your office,

Sincerely yours,






) COORDINATION WITH OTHER AGENCIES

b . 50. During the course of studies for this design memorandum, agencies
having an interest in this project were contacted and, where appropri-

i ate, their views reflected in the plan of improvement.

I e. YU, 8, Coast Guard. - The 9th Coast Guard District, Cleveland,
Ohio, recommended that a minor light be installed on each end of the

| detached breakwater and on the lakeward ends of the jetties, as has

| been provided for in the project plan, and furnished the estimated first

L cost and estimated annual maintenance cost therefor used in this memo-

l randum,

b. Federal Water Pollution Control Administration. - Samples of
material to be dredged from the harbor basin within Oak Orchard Creek
were furnished to the Lake Ontario Basin Office of FWPCA in Rochester,
N. Y., for analysis. Their report thereon, in a letter dated

- 28 February 1969, is contained in Appendix C. An advance copy of this
memorandum was furnished to ‘the Great Lakes Region office of FWPCA,
Chicago, Illinois. Copy of the letter response therefrom, dated
ssssscsctsass, is also contained in Appendix C. It is indicated........

c. U, S, Fish and ‘Wildlife Service. - The U. §. Fish and Wildlife
Service, Boston, Massachusetts, furnished its conservation and develop-
ment report on this project.........A copy, with accompanying letter
from the New York State Conservation Department's Division of Fish and
Game, is contained in Appendix C. It outlines the provisions needed to
facilitate recreational fishing from the project structures and confirms

F the estimate, previously furnished informally, of related benefits as
used in this memorandum, It also sets forth their concern respecting
_ final selection of spoil sites, particularly upland sites which might
l encroach on existing wetlands,

SR d. Genesee State Park Commission. - The limits of the harbor
basin within QOak Orchard Creek were selected aftér coordination with
the Genesee State Park Commission, to suit their projected marine

park developments nearby. They also advised that they are unable to
find a location on the lands over which they have jurisdiction for the
planned -upland disposal of a part of the material from project dredz-
ing. See 28 January and 7 February 1969 letters in Appendix C. Con-
_sequently, acquisition of additional property especially for this pur-
pose by the New York State Conservation Department (parent organization
of the Commission), in accordance with the terms of local cooperation,
appears to be indicated.

e. New York State Conservation Department. - Advance copies of
this design memorandum were furnished to the Commissioner of Conserva-
tion. Copy of the letter of response,......c..e0vveen..., 18 contained
in Appendix C, It is indicated.......voevvevrvvonsen

rl

19 . A



RECOMMENDATION
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