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SECTION 1

INTRODUCTION

The Genesee River Basin, located in Western New York, constitutes the
eastern portion of the Great Lakes Region. It drains an area of 2,479 square
miles including 96 square miles in northern Pennsylvania (See Figure 1). The

river rises in the physiographic area known as the Allegany Plateau, a few
miles south of the New York - Pennsylvania border. It flows in a generally
northerly direction passing through the city of Rochester and empties in Lake

Ontario.

The Basin has experienced extensive floodings throughout its history. The
record of floods on the Genesee River dates back to the 1800's, with the rmost
destructive flood being the tropical storm Agnes of 1972. The contiguous

counties of the basin have expressed concerns over these floodings and other
water-related problems. This prompted public officials in the early 1960's

to pass legislation calling for improvement works to remedy the situation.
Of the many water resource projects authorized over the years to satisfy
these concerns, several have not been implemented, and may never be imple-

nented today due to changed conditions.

The Genesee River Basin Study Coordinating Committee created in ido2 iden-
tified the need for multi-purpose water resources development to include
flood control, hydroelectric power, recreation, water quality, increased
irrigation water, and refinemeit of municipal and industrial ator ,;,pply.

These identified needs have not been satisfactorily met to dat,.

This report presents a systematized approach to the functional and d!eVw;liv-
mental requirements of the Basin, and formulates alternative multi-purpose
plans. It further identifies the problems, potential solutions to these
problems, and recommends whether detailed feasibility studies are warranted.

sTUDY AUTHORITY.

The Genesee River Basin comprehensive study was authorized by the

Committee on Public Works of the United State Senate in a resolution adapted
I February 1962. The authorizing resolution was sponsored by the late

Senator Jacob K. Javits at the request of the New York State Water Resources
Comaission. The authorizing resolution reads:

"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED STATES SENATE,
That the Board of Engineers for Rivers and Harbors created under Section 3 of
the River and Harbor Act approved 13 June 1902, be and is hereby requested to
review the reports of the Genesee River, New York co.tained in House Document
615, 78th Congress, 2nd Session, and other reports, with a view to deter-
mining whether any modification of the basin-wide plans should be malde at
this time with respect to improvements for flood control, navig;ation, and
other related water and land resources. In rmiking this study the Corps of
Engineers shall coordinate fully with the State of New York and Commonwe;altz
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,,t ',nn s y Ivia and other Federal agencies concerned to Insure li 1 c)n-
s-derat ton it :t l views and requirements of all interrelated programs, which
thosk, agencis rnriy develop with respect to flood prevention, water supply,
stream pollution abatement, recreation, fish and wildlife imanagement, irriya
tion, soil conservation, hydroelectric pxwer and related water and land
1" esoir rieg .

The Corps initiated the Genesee River Basin Study in November 1962 in
accordance with the aforementioned resolution. Special task groups were
termed in 19t) to identify the Basin's problems and needs and formulate plans
to address these problems and needs. As a result, an early-action plan was
recommended in 1969 and reevaluated in the early 1970's (See Plate 1). The
most signitiCAirt outcome from these studies were recommendations to construct
,1 local tl,,od protection project in Canaseraga Creek and a pump-storage
reservoir near Portageville for hydropower generation. In Fiscal Year 1985,
tunds were provided to resume the studies, that is, perform a Reconnaissance
study and prepare a Reconnaissance Report to document the results of the
study. The primary purpose of this Reconnaissance study is to review prior
reports, studies and projects, identify problems and problem areas, and
define potential solutions to these problems with respect to flood preven-
tion, water supply hydroelectric power, recreation and fish and wildlife
opportunities. The second purpose of this Reconnaissance study is to deve-
lop a plan of action to complete the feasibility phase of the study,
-issumng an economicaIly viable plan is identified.

:: +}:.: tu,.''} : WtU Y .

The study area extends from Potter County in Northern Pennsylvania
through the city of Rochester in New York; and covers the entire 157 miles or
the Genesee River, and its tributaries. It was scoped to review, formulate,
assess and evaluate alternative measures and plans to primarily reduce flood
damages. These plans included regional dam/reservoir projects and authorized
Local protection projects. In addition to the (lam/reservoir plans that were
developed, hydroelectcic power-generating facilities, recreation, and agri-
culture were also considered to maximize the economic efficiency of the basic
flood control plans. A broader range of water resource problems including
water quality, wter supply, and navigation were also considered. The
existing Corps project at Mt. Morris was also studied to determine its poten-
t ia l for hydropowe r development.

;''TI)Y 'ROCE,:;

The framework established for multi-objective planning for water and
relatd resources problems and opportunities calls for the preparation of a
<,econai!.sauce Report in which the Distri,-t Commander will recommend whe tho
!,irther detailed study is warrantel. If the Reconnaissance Report ide nCifi,-,
l ikely potential Fhede ral involvement and local support, the study 'ii I
proceed and a Draft Feasibility Re-port and I)raft Environmental Impact
iat emeut will he prepared. Following p ublic review and comment, a F inal
V'ei;ihility Report and Final Environmental Impact Statement will be
pubi I shod. This final roport will document th study findings and present



the recommendations of the District Commander. The final report is then
reviewed by the District's headquarters in Chicago and forwarded to the

Office, Chief of Engineers for further review, and approval. This action
leads to project authorization by Congress, and initiation of pre-
construction planning and design, and ultimate construction.

STUDY PARTICIPANTS AND COORDINATION.

The public involvement program is a two-way form of communication by
which the Corps receives information from, and provides information to, the
public during the study process. Information on study status, report fin-
dings and recommendations, are disseminated to the public in an ongoing
fashion. This is achieved through letters, news media, workshops, public
meetings, and hearings.

Regarding this study, the first action accomplished was to send letters to
United States Senators, and Congressmen; States and local representatives;

and other Federal, State and local agencies to inform then of the resumption
of the study. This action was immediately followed by a -News Release"
issued on 28 November 1984 to inform the general public of same.
Coordination was also initiated with the aforementioned agencies to obtain
and identify water resource problems and needs in the basin. This coor-
dination was achieved through correspondence, telephone conversation, and
workshop meetings. The latest meeting was the Allegany County, New York,
Planning Board meeting, held on 21 May 1986. See Public Involvement Section
for further details on Study Participants and Coordination.

PRT()R PROJECTS, REPORTS, AND INVESTIGATIONS. (1)

While the records of floods on the Genesee River date back to the 1300's,
no study of remedial measures was undertaken until after the extensive damage
in 1865. Following the great flood of 1865, a series of studies and reports

on flood control measures were made by Governmental agencies and by private
interests.

In 1826, a dam for hydropower generation was constructed across the Genesee
River at Mt. Morris just upstream of the present Route 36 bridge. The dam is
still operated by Rochester Gas and Electric Company for run-of-the-river

hydropower generation.

In 1836, the New York State Legislative authorized construcLion -A a canal
along the Genesee River. Construction began in 1837 and lasted 21 years
before it was completed. The Genesee Valley Canal stretched from the -rie
Canal to the Allegheny River at illgrove Road and required 106 locks.
Railroads were soon to replace the canal and it was closed in 1877.

(1) The projects, reports, and investigations described here were ,,ndertaken
by the Corps of Engineers unless otherwise noted.

4



In 1889-1893, the State of New York investigated the possibility of reser-
voirs on the Genesee River for water supply for the Erie Canal. The first
sites studied included several of these reservoirs in the Mount Morris Gorge,
but owing to the development of other water supply sources for the canal the
State of New York did not proceed with development of reservoirs on the
Genesee River. These investigations are described in the "Annual Report of
the New York State Engineer and Surveyor" for 1890 and 1893.

In 1905, a special committee was appointed by the Mayor of Rochester, and
another committee by the Chamber of Commerce to investigate and report on
flood conditions. A report was submitted covering the history of previous
floods and suggesting remedies. In 1928, the City Manager of Rochester
enlarged the scope of an investigation for a Civic Center for the city of
Rochester to include the general subject of flood protection. A detailed
report referred to as the "Fisher Report" on flood conditions was published
in 1937.

In 1906, a dam for run-of-the-river hydropower generation, Station 172, was
constructed across Wiscoy Creek at Mills and is operated by Rochester Gas and
Electric Company.

The Water Supply Commission of the State of New York, between the yoars
1907-1910 made a study of the Genesee River for flood control and power. 'Two
sites were found for multiple-purpose reservoirs, one near Mount Morris, and
the other near Portagevlle.

Floodwalls at Rochester, NY were constructed in 1916 for the State of New
York as a part of Barge Canal contracts. They extend about 7,000 feet along,
the east bank of the river upstream from the Court Street dam and about 8,00u
feet on the west bank. In 1945, some of the failing, and deteriorated sec-
tions of wall were replaced by the State of New York. Since that time, no
appreciable maintenance has been done on these floodwalls; however, in 1973 a
portion of the walls near the Rochester Convention Center were reconstructed
as a part of that project.

In 1917, a dam for run-of-the-river hydropower generation, Station No. 5, was
constructed across the Genesee River in Rochester below the lower falls which is
operated by Rochester Gas and Electric Company.

In the 1920's, Mt. Morris Water Power Company developed a plan tor a dam
across the Genesee River upstream of the earlier conscructed facility at Mt.
Morris. The Power Company had acquired the necessar lands for a dam and
reservoir with hydropower capability. Lands owned by the Power Company adjac-
ent to the proposed works but in excess of their needs were conveyed to the
State of New York on 12 July 1926 in accordance with Chapter 379 of the Laws
of the State of New York. The lands were conveyed to the State for use as
parkland in perpetuity in return for the right to vary and control flow in
the Genesee subject to the condition that the water level maintained not
exceed a 760-foot elevation for a mile upstream of the (lam. Rochester (;as
and Electric Corporation subsequently purchased the assets of the Mt. Morris
Water Power Company and maintained interest in the Mt. Morris site for hydro-
power.



In 1922, a dam for run-of-the-river hydro generation, Station No. 170, was
constructed across Wiscoy Creek at Wiscoy and is operated by Rochester Gas
and Electric Company.

In 1927, the Commonwealth Power Company applied to the Conservation
Department of the State of New York for a license to develop power on the
Genesee River in the vicinity of Portageville. This application was
rejected, as a clause in the grant of Letchworth Park lands to the State
stipulated that these lands were to be used for park purposes in perpetuity.

A preliminary examination and survey for flood control on the Genesee River
was authorized under Section 6 of the Flood Control Act, Public Law 738, 74th
Congress, approved 22 June 1936. The preliminary examination report dated
23 November 1936 recommended a survey be made on the Genesee River. A report
entitled -Survey Report on the Genesee River, NY, for Flood Control- was
completed 16 May 1941 covering Dyke Creek at Wellsville, NY; Canaseraga Creek
between the Genesee River and Dansville, NY; the Genesee River downstream
from Mount Morris, and through Rochester, NY. This survey report was
published in 1944 in House Document No. 615, 78th congress, 2nd Session with
the only recommended improvement being construction of an earthfill dam in
the Genesee River near Mount Morris.

A proposed plan for development of the Genesee River Basin involving a number
of multipurpose reservoirs for power, flood control, recreation, and other
purposes was prepared by the Federal Power Commission in February 1943.

Mount Morris Dam and Reservoir was authorized by Section 10 of the Flood
Control Act, Public Law 534, 78th Congress, approved 22 December 1944. A
definite Project Report was approved 21 February 1946 and construction was
initiated in March 1948 and completed in May 1952.

A survey report entitled -Review of Report on Genesee River, NY, Vicinity of
Dansville" dated 30 July 1945 and published in House Document No. 206, 80th
Congress, 1st Session, recommended channel improvements in Canaseraga Creek
for flood control in the vicinity of Dansville, New York. The report also
found flood control, by reservoirs either alone or in combination with power
production or river regulation, was not economically favorable.

A flood control project at Dansville and Vicinity, New York was authorized by
the Flood Control Act of 1948, Public Law 858, 80th Congress, approved
30 June 1948. Plans and Specifications were completed in February 1982 and
funding last received in FY 83. If innovative financing is not resolved and
construction funds received the project will be recommended for deauthoriza-
tion in FY 90.

A survey report dated 12 March 1948 and published in House Document No. 232,
81st Congress, Ist Session, recommended channel improvements for flood
coltrol at Wellsville and Caledonia, New York.

A Review of Reports on the Gene-nte River with particular reference to
Angelica Creek, Allegany County, New York, was authorized by resolution
adopted b the Committee on Public Works, House of Representatives, 27 May
1949. The report submitted 18 March 1955 recommended that improvements were
not considered justified.
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A flood control project at Wellsville, New York, was authorized by the Flood
Control Act of 1950, Public Law 516, 81st Congress, approved 17 May 1950.
The "Design Memorandum on Local Flood Protection, Wellsville and Vicinity,

Genesee River and Dyke Creek, New York" was completed in August 1955 and
construction was initiated in July 1956 and substantially completed in
November 1957.

A flood control project at Caledonia, New York, was authorized by the Flood
Control Act of 1950, Public Law 516, 81st Congress, approved 17 May 1950.
This project has been classified as deferred. The project is being recon-
sidered under the authority of this Study Resumption, and will De discussed

later in this report.

A comprehensive study of the Genesse River Basin was completed by the New

England - New York Interagency Committee, conducted under the general
authority of Section 205 of the Flood Control Act of 1950, Public Law 516,

81st Congress, and other acts. Chapter XXXIII of this report was a detailed
study of the Genesee River and was completed in 1954.

A snagging and clearing project on the Genesee River and Dyke Creek at
Wellsville, New York was completed in 1951.

In 1952, a dam for run-of-the-river hydropower generation was constructed

across the Genesee River at Rochester.

An unfavorable preliminary examination of the Allegheny-Genesee waterway
barge navigation, was submitted to Congress 12 April 1953.

A snagging and clearing project in Canaseraga Creek from Groveland Station to
the Genesee River, was completed in 1954.

A snagging and clearing project in Keshequa Creek, in the vicinity of Nunda,

New York, was completed in 1955.

The former New York State Water Pollution Control Board published Survey
Report No. 1 and No. 2 entitled the "Upper" and "Lower Genesee River Drainage

Basin," in 1955 and 1961 respectively. These reports recommended classifica-
tion and assigned standards of quality and purity for various reaches of the
tributaries and main stem of the Genesee River.

A study of flood problems at Honeoye Lake and Honeoye Creek, was initiated by
the Soil Conservation Review in 1958 under Public Law 566, 83rd Congress.

A Review of Reports on the Genesse River, in the vicinity of Dansville, New
York with respect to Canaseraga Creek, was authorize, by resolution adopted

by the Committee on Public Works, House of Representatives, 3 June 1959.
This Corps study was concurrent with a study by the Soil Conservation Service

under public Law 566, 83rd Congress. The Canaseraga Creek study by both
agencies was later combined with this Genesee River Comprehensive Study.

A reconnaissance report on Oatka Creek at Warsaw, New York for flood control

was completed under Public Law 685, 84th Congress and dated 27 September
1960. A Detailed Project Report was authorized by the Chief of Engineers, 6
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January 1961. Construction of the project was started in October 1966 and
was completed 24 July 1968.

A design memorandum for rectification of deficiencies in the completed local
flood protection project at Wellsville, New York was authorized by Office,
Chief of Engineers, 22 March 1962. The report was submitted to higher
authority 22 April 1966. In 1973 and 1974, the channels in the Genesee River
and Dyke Creek were widened and deepened, 3,500 feet of levees were

r constructed, and alterations made to two weirs to correct deficiencies in the
project. In 1976, channel clearing and bank protection work was done on the
upstream areas of Dyke Creek and the Genesee River. Also, levees and a steel
sheet pile energy dissipator were constructed on the Genesee River section.

The New York State Water Resources Commission in November 1963, performed a
preliminary investigation of the Conesus Lake Basin.

The "Primary Requirements for Drainage Planning, Rochester - Monroe County
Metropolitan Area Drainage Study - Stage II- was completed in March 1964.
The report contained considerable hydrologic information, flood plain napping
and drainage design information dealing with the Genesee River and its tribu-
taries in the county.

A report entitled -Summary of Water Resources Records at Principal
Measurement Sites in the Genesee River Basin through 1963- was completed in
1965. The report was prepared by the United States Department of Interior,
Geological Survey in cooperation with the New York Conservation Department,
Water Resources Commission.

A flood control project for Red Creek, Monroe County, New York was authorized
by the Flood Control Act of 1966, Public Law 89-789, approved 7 November
1966. This project was initiated by the Soil Conservation Service in 1961
under authority of Public Law 566, 83rd Congress, and the Corps of Engineers
wns requested to participate in October 1961 under authority of Public Law
685, 84th Congress. As the study developed, the scope of the project
exceeded the limitations of Public Law 685, 84th Congress, and the study was
transferred by authority Office, Chief of Engineers, 20 March 1963 to the
Genesee River Basin Comprehensive Study. A review report on Red Creek for
flood control was submitted to Congress on 23 August 1966 in partial
response to the comprehensive study authorization and served as the basis for
the project authorization. This project is being reconsidered under the
authority of this Study Resumption and will be discussed later is this
report.

A joint Federal-State pollution study that included the Genesee River Basin
was the Great Lakes-Illinois River Basins Project. Tnis project began
studying the Lake Ontario Basin in 1964 under authori:.y of Section 3(a) of
Public Law 84-660, as amended. The project report is "Lake Ontario and St.
Lawrence River Basins, Water Pollution Problems and Improvement Needs, June
1968."

"A Flood Plain information report on Black Creek and Genesee River in the
Towns of Chili and Riga, Monroe County, New York" was prepared in September
1969. The report gives a history of flooding and outlines the extent of

8
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possible future floods including the Intermediate Regional Flood and Standard
Project Floods.

A "Report of Development of Water Resources in Appalachia- was completed in
September 1969. The report emphasized the need for water supply and water
quality improvements. The Stannard Reservoir Project was included in the
Appalachia report. It was recommended that the project be considered for
authorization after additional studies.

The "Mount Morris Storage Allocation Study" authorized by Section 214 of the
1965 Flood Contrcl Act and completed in September 1971 concluded that Mr.
Morris Reservoir had storage in excess of flood control requirements which
could be used to supply conservation purposes without measurably reducing its
level of flood protection. It recommended further study to consider plans
for allocation of storage for conservation purposes.

A -Flood Plain Information report on Red Creek and the Genesee River in the
Towns of Brighton and Henrietta, Monroe County, New York" was prepared in
June 1972. The report gives a history of flooding and outlines the
Intermediate Regional Flood and Standard Project Flood.

In late 1972, a contract was awarded for removal of debris and shoals with
the authorization of the Office of Emergency Preparedness under Public Law
91-606 from Beards Creek from the confluence with the Cenesee through the
village of Leicester, NY.

A "Flood Plain Information report on Oatka Creek and Genesee River, Town of
Wheatland, Monroe County, New York" was prepared in April 1973. The report
gives a history of flooding and outlines the Intermediate Regional Flood and
Standard Project Flood.

A snagging and clearing project on Canaserage Cre,!k from Gloveland Station
to its mouth was completed in the winter of 1972-1973 following Tropical
Storm Agnes.

In August 1973, the -Report of Flood, Tropical Storm Agnes, Genesee River
Basin, 21-23 June 1972" was published. The report summarized the extent and
character of flooding from the major storm of record for the Basin.

A -Section t4 Report for Bank Stabilization, Genesee River at Avon, NY- was
prepared in November 1973. The report recommended rebuilding of the Avon
sewage treatment plant access road bank, protection of the toe of slope and
protection of a sewer outfall with riprap. In 1975, during preconstruction
engineering and design the bank failure problem was found to be related to
seepage, surface runoff, bank overloading and traffic overloading and not
bank erosion or flooding. No further Federal action was taken.

A "Letter Report on Stannard Reservoir, New York" was prepared in April 1974
in cooperation with the State of New York under thfe authorization of Section
214 of the 1965 Flood Control Act. The report evaliated the use of Stannard
Reservoir for flood control with the resultant analysis yielding a benefit-
cost ratio of less than unity.

9



A report entitled "Flood Recovery Planning Program - Preliminary Evaluation
of Stony Brook and Mill Creek, Van Campen Creek, Plum Bottom Creek
Watersheds" by the U.S. Department of Agriculture, Soil Conservation Service,

was prepared in June and October 1974.

The report entitled "Dyke Creek Watershed Preliminary Evaluation" by the U.S.
Department of Agriculture, Soil Conservation Service, was prepared in
December 1974. The report recommended two small flood retarding structures,
channel modification on Hanover Brook, and floodplain management to reduce

floodings along with land treatment to reduce erosion in the vicinity of
Wellsville, NY.

The "Reconnaissance Report on Dyke Creek at Wellsville, NY for Flood Control

under Section 205" was prepared in April 1975 and it found that an economi-
cally and engineeringly justifiable flood control project could be designed
and that further study was justified. A "Detailed Project Report for Flood
Control, Dyke Creek, NY was completed in January 1978 which recommended
discontinuing the study in favor of a watershed study conducted by SCS. SCS
began the Dyke Creek Watershed Study in January 1980 under authorization of
Public Law 566.

A General Design Memorandum entitled "-Red Creek, Local Flood Protection
Project, Monroe County, NY" was completed in May 1975. The memorandum
discussed modification of the original, project authorized in 1966. 1)koe to
the lack of economic justification, thei project was classified ;s in.lctiv.
:nd preconstruction planning termtn itod in September 1975.

A report entitled "Flood Plain Information, Li ttle Black Creek, Town ot (a
Chili, and Ogden, Monroe County, New York," was prepared in August 1915. Ttl-
report presents a brief history of flooding and identifies areas which may ,
suhject to possible future floods.

In November 1976, New York State Department of Fnvironmental Conservation
prepared a report entitled "W.itor Qluality irta.igment Plan for the G enesee
River Basin" pursuant to Section 3 03(e) of th, F'ederal Water 'ollution
Control Act Amendments of 1972. The report id,.Itikied ollution prohl.o.,
treatment needs, priorities, and schedulejs for 1"lilution abatement.

A -Section 205, Flood Control Reconnaissance Report, Cenesee River, G(,lnesee
Township, Potter County, PennsyIvania" was completed in Octohor 197. h,.
associated study examined use of impoundments, levees, floodproofing, and
relocatiori to protect Genesee and Iikox, 'A. No ''conomically ijusitid t plan
was identified.

In November 197/, NYS Depar tmenit ,of Environmental Conservation rind the
Genesee River Basin Regional Water Reso,,rces Planning Board publishet the
"Comprehensive Water Resources Plan for the Genose, River Ba.ln. * 3sicn' ,1
ments of the plan placed emphasis on existing needs and problm ind propo
sals included improvement of water qiality, an accelerated flood plain
management program, and improved multi-purpose management of lakes, the Barge
Ca;nal, and Mt. Morris Reservoir.
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A Section 14 Streambank Protection Project in Friendship, New York upstream
of State Route 408 Bridge consisting of repairing 180 feet of the right bank
alorig with placement of gabions was completed in April 1978.

A report on "Streambank Erosion on the Genesee River Along Ballard Road,
Hlume, New York" was prepared in June 1978. The report was prepared under the
authority of Section 14 of the 1946 Flood Control Act, and identified the
problem as one of inadequate storm drainage rather than steambank erosion.
No Federal action was recommended.

A -Section 14 Keconnaissance Report ol Streambank Erosion along Rush Creek at
Bottsford Hollow Road, Allen-Home, NY" was completed in June 1978. No econo-
mically feasible plans for protection of two bridges along Bottsford Hollow
Road were identified and no further Federal actiou was taikn.

The "Section 205 Recoiiianna ts ce Report on Flooding of Ewart Crco'k, S.w4t , Nw
York" was comploted ii .uly 1918. Ena,.ineering solutions iuI,.'t . ,I ,
including tLoodwats and levees, were tound cost prohibitive.

\ let ttr report on "St ri.mhrnk !mrW; i, , on Htoughton Creek at iloughtot (a 1i
itoa,.htao , NY", was completed in At,,n',;t 19/8 under the authority Of .: i ,
ot the 1946 Flood Control Acr. No pl ins of improvement considered 1,)r
I)L,',Itmtol Cr,,eek wer.- r til ,c,.,aic-I 1%v istit ed.

A report on "Streambik )rt- jar ,n Von Campen Creek at Wellman Athletic
Field, Friendship, NY'" w.oo 2,'a- [,.al, , in August 1978 under te ;uthority ot
Section 14 of 1946 Fl[ ad Ca,),, rt \ot. No measures evaluated were ii ,ind a Ca-

a, inicalLy justitieid.1,1 " , ci ,- r 'd,ral action was taken.

\ lettar report on "Streambank Era ii , lhor .a,.ie, Tributary ot Caneadea rre
it Rrshford, NY" was prepared in S,.ra trwr 1)73 under the authority of
action 14 ot the 1946 Flood Control Act. 'h.. r,.port cooc laded that the

toasibility ot providing protection to West Branch Road Br idge and Hardy
Corners Road ir idge was not ecoronnically justifi.

\ letter report on "Streambank F 'raston on Forked Brook Along McCurdy a d,
['wn of Willim,, NY" was comphred in September 1978. The report was pr,.-

,e.i ioder the authoritv at Sect ta 1'4 of the 1946 Flood Control Act. The
r i itr, is were that no structural ilti,ritive was justi. iable, however, a
:triotr,ictural itternative which waoo e,,omically justified, was [lot iii

Irl authority to implement

A "Section 205 Reconnaissance Report ,o,' 4-It,; of Plumbottom Creek, Belmont,
NY'" was completed in Septe.mb,,r 118. P'I si .a improvement evaluated,
including channel improvennt,; ind .i i ;: ;,'tios , wet, not found ecofnin ca11y
justified; and no turther F'i,.r'ii ,' ion was taken.

A Section 14 Stream hank Protri n Project in Amity, NY at PI,'o. rs .ene otery
consisting of hank r,prir and h,,,ibion revetment to r,t., ',.) ,o.t of tie
Genesee River hank i.r; corpleted in September 1978. Progr,. i .. '. i ilir, ot
gabions threateeod a 2()-foot section of the cemetery arid ..,:ial I urk coo-
sisting of placen, mt ,t ;tori' rip rap , was completed in .* ,,r of 1.94,
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The "Reservoir Regulation Manual, Mount Morris Dam and Reservoir, Genesee

River Basin, Mount Morris, New York", was prepared in September 1978. The

report contains reservoir regulation procedures along with a description of

the project atid hydrometerology Information.

A report on "Streambank Erosion on the Genesee River Along Lattice Bridge

Road, Caneadea, NY** was completed in October 1978. The report, which was

prepared under the authority of Section 14 of the 1946 Flood Control Act

indicated that there was no Federal interest in the proposed drainage impro-

vement measures.

A "Section 205 Reconnaissance Report on the Flooding Problems within the Town

of Scio, NY" was completed in December 1978. The report indicated that the

cost of structural improvements evaluated exceeded benefits and that no

further Federal investigation was warranted.

A Section 14 Streambank Protection Project in Houghton, NY, near the sewage

treatment plant consisting of 300 feet of stone revetment along the Genesee

River was complertod in November 1979.

A Section 14 Streambank Protection Project in Geneseo, NY, along Route 20A

consisting of 1,60) feet of stone revetment along the Genesee River was

completed in November 1979.

The "State Water Plan" prepared by the Department of Environmental Resources,

Office of Resources Management addressed the land and water resource needs of

the Commonwealth of Pennsylvania in a series of reports covering various sub-

basins. Subbasin 14, the Genesee River, was included with Subbasin 16 the

Upper Allegheny Riiver in a report completed in December 1980. The report

identified water resource goals and objectives, physical features and resour-
ces, social-economic features and water resource problems and solution

alternatives.

A "Stage III Detailed Project Report and Environmental Impact Statement,

Conesus Lake, New York" was prepared in September 1981 under the authority of

Section 205 of the 1948 Flood Control Act, as amended. The report recom-

mended implementation of a plan consisting of channelization, construction of

a new control structure, and lake level regulation for control of the 25-year

flood generated in the Conesus Lake Basin.

A Section 14 Stre-imbank Protection Project in Nunda, NY, at the School Garage

consisting of '115 feet of stone rvetment along the southbank and an addi-

tional 60 feet on the north bank of Keshequa Creek was completed in November

1981.

A "Section 14 Reconnaissanc, Report on Streambank Erosion Along Crawford

Creek, Towns of Belfast and Caneadea, New York" was prepared in November 1981.
The report identified inadequate drainage, a local responsibility; and there-

fore recommended no Federal act ion.

The Monroe County Comprehensive Development Plan was prepared in the' late
1970's and published in 1982. The plan addressed those objectives related to

county develolymot , rch as wastewater management, floodplain management, and

land use.
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The "State of the Environmental and Annual Report 1982" prepared by the
Monroe County Environmental Management Council addressed the condition of
county surface waters, drinking water supply, and wetlands.

A Section 14 Streambank Protection Project in Amity, NY, at Back River Road
consisting of 208 feet of stone revetment and 70 feet of bank rebuilding
along the Genesee River was completed in October 1982.

A 'Section 14 Reconnaissance Report on Erosion Along the Genesee River at
East River Road, Caneadea, NY" was prepared in March 1983. The only economi-
cally feasible plan evaluated was relocation of East River Road by local
interests. No Federal action was warranted.

A "Section 14 Reconnaissance Report on Erosion Along the Genesee County Road
48, Amity, NY" was prepared in March 1983. No Federal plans were found
feasible but road relocation by locals was identified as a possible solution.

Several draft technical reports on the Genesee River Pilot Watershed Study
were completed in 1983 for the Environmental Protection Agency as a part of
the Task C - Pilot Watershed Program for the International Joint Commission's
Reference Group on Pollution from i,and Use Activities. The reports con-
centrated on water quality and transport of pollutants. One report briefly
discussed streambank eros ion.

The "'National Hydroelectric Power Res,,ources Study" conducted under authority
of the Water Resources Development Act of 1976 (Public Law 94-587), was
completed in May 1983. Volumes IV and XIV of the final report dealt with
specific needs and potential hydroelectric sites in New York Stite. Two
undeveloped sites at Portageville and the New York State Barge Canal on the
Genesee River were found with favorable hydroelectric power po tential.

The document entitled "Report of Sedimentation, t983 Resurvey, I. 1orris
Dam, Genes- . R, iver, New York" was prepared in October 1983 and revised in
June 1984. The resurvey results indicated that the storage capacity of the
Mt. -1orris a, Reservoir had been reduced by It percent since initial survey
in 1952, the year the project was completed. The document recommended a
resurvey within 10 years.

The Soil Conservation Service prepared the draft report "Dyke Creek, P.L. 566
Watershed Project, Watershed Plan and Environmental Assessment" in June 1984.
The draft report proposed a levee system along Dyke Creek just upstream of
Jellsqville to reduce flooding along the creek which would consist of Federal
a,1 lon-Federil ,'\penditaure .

The "Annual Report of 11)o onroe County Water Quality" Manag, eilt Agency' pre-

pared in September 1984 outline needs and plans for improve,nent related to
water quality in the county. The report indicated the inx;t significant waterJ problem affecting Monroe County concerned the effect of natural tarlitity on
the city of Rochester's Hemlock/Canadice Lake water s-upply.

An "Interagency Flood lazard 'litigation Report" was prepared in October 1984
in response to the 25 Septemher 1984 Disaster Declaration in Allegheny,
Steuben, and Yates County, New York which was a result of severe flooding
caused by te I I - 1'4 August 1934 storm. The Federal Emergency Management
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Agency along with other Federal, State, and local Governments provided input

to the report which addressed hazard mitigation during the recovery period
and reduction of the potential of future flood losses. Further study, under

Section 14 of the 1946 Flood Control Act administered by the U.S. Army Corps

of Engineers, was recommended regarding streambank protection at Centerville,

Hume, Allen (2 sites) and Angelica in Allegheny County, NY.

THE REPORT.

This Reconnaissance Report consists of a main report and supporting docu-

rentation. The main report summarizes the socio-economic resources of the

basin, along with its environmental, hydraulic, hydrologic, and geotechnical
characteristics. It identifies the water resource and other-related
problems, needs and opportunities. It also provides an assessment and
evaluation of plans considered in this Reconnaissance study. The main report
is intended to provide the reader with a clear understanding of the study
development, its results, conclusions, and recommendations. The supporting

documentation geolerally consists of detailed technical information. It also
includes copies of pertinent correspondence with interested agencies, indivi-

duats, and the g,eneral public.
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SECTION II

ENVIRONMENTAL SETTING AND NATURAL RESOURCES

1. NATURAL ENVIRONMENT

The Genesee River Basin.

The basin is bordered on the north by Lake Ontario, on the west by the
Lake Erie-Niagara River Basins, on the east by the Oswego River Basin, and on
the south by the Allegheny and Susqueiiinita River Basins. The basin includes
parts of Allegany, Cattaraugus, Genesee, Livingston, Monroe, Ontario,
Orleans, Steuben, and Wyoming Counties in New York; and Potter County,
Pennsylvania. (Refer to Figure 1)

The Genesee River Basin is roughly elliptical in shape, with a north-south
major axis of approximately 100 miles and a maximum width of about 40 miles.
The basin lies generally between 41045 ' and 43015 ' North Latitude and between
77025 ' and 78025 ' West Longitude. The total drainage area of the basin is
about 2479 square miles of which about 1077 square miles lie upstream of
Iount Morris Dam, built and operated for flood control by the Corps of
Engineers. The river is one of few north flowing rivers in northeast United

States, and the only river in New York that traverses the state. (See
Fig ure 2.1)

The river drops rapidly in its first few miles from origin to the New
York-Pennsylvania state line, then moderates somewhat until it reaches an
attractive series of three falls at Letchworth State Park where it drops
abruptly more than 300 feet. From the foot of the lower falls, the river
becomes nearly quiescent through the scenic Genesee gorge as a result of the
Federal flood control dam at Mount Morris. Immediately below the dam, the
"tamed" Genesee nudges gently over a small structure of the Rochester Gas and
Electric Company. From this point to near Avon the river resembles a serpent
twisting northward in a series of oxbow loops. The River then meanders
rather slowly through the gently rolling pastoral countryside of the broad
Genesee Valley. On the outskirts of Rochester, the river flows through the
New York State Barge Canal and on through the city. Within the urban corri-
dor of Rochester, the Genesee River regains some of its former torrent by
suddenly dropping about 250 feet over three successive falls before it is
enveloped within Lake Ontario. Through Rochester, the ,)nce beautiful Genesee
Falls are no longer the scenic attraction of years ago. Although recent
attempts have been made to improve selected areas, industrialization has had
its adverse effects on scenic values. The profile of the Genesee River is

portrayed in Figure 2.2.

The topography of the southern portion of the basin (hereafter referred to as
the Upper Basin), upstream of Mount Morris Dam, is steep and rugged, white
the northern portion of the basin (the Lower Basin) is gently rolling.
Geologically, the Upper Basin is in a stage of young maturity, while the
Lower Basin has reached a geologically old stage with much meandering, a wide
flood plain, and numerous oxbows. In Letchworth State Park, just upstream of
Mount Morris Dam, the river drops from an elevation of about 1080 feet to 168
feet, over three successive falls, flowing through a deep gorge cut in rock.
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It then flows through narrow val leys and gorges to enter thle broad Lower

Cenesee Valley at the village of Mount Morris. From this point to Rochester,

the val leys are flat alluvial plains up to three miles wide and were sub ject,

to frequent flooding before the construction of Mount Morris Dam. At

Rochester, thle river drops over three falls from elevation 513 to 247 feet,
the elevation of Lake Ontario. Between Letchworth State Park and thle head-
waters, the average stream slope is 8.9 feet per mile, while between
Rochester and Mount Morris, thle average stream slope is 0.8 feet per nile.

The largest tributary of the Genesee River is Canaseraga Creek. It has a
drainage area of 334 square miles and joins the Genesee River near Jones
Bridge, just downstream of Mount Morris. [In nay respects, it is a miniatuirt
duplicate of the larger Genesee Basin, in that its uipper reaches, above the

village of Dansville, are steep andi r-ueged, while its lower valley is a flat

alluvial plain which is frequently flooded for durations of several months at

a time. Above Dansvil le , the main stem has a slope of about 40 feet per mile

while from Dansville to it,; mouth, it has a slope of aibout 3 feet per mile.

The Canaseraga Creek Bas in i!; roughly squatre inl shape, about 20 miles on a

side. The main stem, which ri ses at about elevat ion 19010, has a length of 42

ri~ver milesadliste eee ie dinni t ea 1iount M'o rr is at river

mile, h,', at in elevation of abo-ut '),8 foot.

((thor trihiitiries; of theiltenlesee have a .'ido vig in size and topogralphic

charractori.sr ic,;5. For example, .\g i i(reuk , in the ilpper liasin, has n
drainia e kr.-.i )r 8 square irilot lendu i:; topojraiphicail 1v rugg ed, with a rna in

stream slope ol 38 feet per m~i le. Blaick Creek, in the Lower Basin,. han ;i
d rinaci~ e iroi f) ?1 :;(1 qua re silesI. t ; Bais in relat iveix lovel and rh:

w~i th I P i tr i orop t.r f-' **"il"

The ,'ooic strtictur- of rle Cenesee River lisin is char;icterized h- .i

bed rock "founda tion" mainly of D~evo nian and SilIur ian age , some t hon sands of

feet in thickness. Thet bedrock is composed of layers of shale, liMestone,

dolormite, and sandstone. These format ions are shown in board group-. .ii
-iguire 2. 5. r;rutiips A through 1) are mai nly of Silur ian age; and groups

ti ri)ou,' ii 11 0t De'von ian Tg. heise layers dip ge n tly to tile south at an

ave rn'~f of *4U to 60 feet per mile . Onl top of the be-d rock are glacial
le istucenie) deposits of clay , sand , and gravel. These deposits are thinl 1

thet uplands , generally less than 50) t efet in. thicknless , 'Ind if s t)ne places

le'ss thanl 101 feet. On the other hand , in the val ley,, Of tli,, eo River

And it-; pr incipal tributaries, the glacial depos its recomnrotil~y Wx-weeii I(
andt Wo( feet inl thickness;, maximum~ recorded thickness is about 600 feet. 'Tho
principal except ions to suich thicknesses in the valleys are the (Genesee River

h ge btween Portag~evi lle and Mount M'o r ris and at Rochester whiere bedrock
i ; it )r close to the hlan surface.

E;icli layer of bed rock was; depos;i tel -is cloy, leor saInd oil the- hoottorl ()t

tlt, nifa which covered the ot ire Gern-:;ee reg1'1 i onsverlt hiund red nil l i onlyai
ag.Wi thI deep biir ia tht-ose sed imentsn were coIfll~acted( anti cemelited ino

shale, limestone, and sandstone. About 200 to '300) nil]lion years, ago, i~he,
r eg ion rose; above the se a. Si nce hat t ime thle Upl11f ted land has bei.'n IIIuao--
conistanrtly ;kbjected to erosion except for periods of resubmergence.



Lli

2 Z L

zUZ U)
< (n

Ldr

,, >) = ) -)'

s--z I.- - O
(-) U -- a

_j -fl

03 LajlU] F

uJZ
z -i C) C

L-LL



Just prior to glaciation, some of the major topographic features of the
Genesee River basin resembled their present forms, but with several important
differences. The hilltops were steeper and rockier, and bare rock was pro-
bably visible in many more places than it is now. It has been suggested that
the Genesee River system was much larger than it is today, and included a
major east branch which flowed in what is now the wide valley of Canaseraga
Creek.

The landscape was again subjected to major changes during Pleistocene times.

Most of the unconsolidated deposits were formed when a continental glacier
spread southward from Canada as a result of climatic conditions that caused

ice and snow to accumulate each year at a faster rate than they were melting.
The massive ice sheet, hundreds of feet in thickness, ground its way into and
over most of New York State. Hilltops were rounded, some valleys were
widened or deepened, and the glacier by its crushing and abrasive action on
the land surface, produced tremendous quantities of rock debris, much of it
the dense clay-sand-gravel mixture known as "till." Finally the climate
became warmer, melting began to predominate over freezing, and the glacier
began its slow retreat northward, interrupted occasionally by substantial
periods of time when the ice front was relatively stationary.

When the glacier first began its southward advance, the Outlets Of north-
f lowing streams such as the Genesee were blocked, and temporary lakes forMed!
in front of the glacier while the streams were forced to find new outlet,, to
the east, west, and south. Erosion was the predominant geologic process.
Then, as the glacier retreated, several kinds of clay, sand, and gravel depo-
sits were formed. These include a mantle of till on moust of the uplands,
outwash deposits of sand and gravel in glacier-fed streams, extensive clay
deposits in glacier-blocked lakes, and layers of till, clay, sand, and gravel
in various proportions in places where the glacier halted for at long period
of time (moraine deposits). Many of the deeper valleys were filled with roc.
debris from the melting glacier, sometimes as till and at other times as
sorted deposits of clay or sand and gravel. This valley filling was so
extensive in some cases that a former stream course was blocked entirely.
Thus, much of the former "East Branch" of the Genesee River was permanently
blocked off, and the main river carved a new course northward at Pottagevill>
and Avon resulting in the present gorges of the (eneseo River throurh
Letchworth Park and at Rochesrer.

One of the most extensive types of deposits resulting from glacial action in
the Genesee River basin is fine-grained sediment, mostly clay and silt, which
is thick and extensive, especially in the central part of the baisin. These
sediments were deposited in a series of glacial lakes that extended comple-
tely across the present valley of the Genesee River. As the glacier
retreated northward, successively lower melt-water outlets across the divides
of the valley were uncovered and lakes were formed at successively lower
altitudes. After the lakes were drained, many of the lake deposits were
removed by erosion, especially in the central parts of the valleys.

The most permeable deposits of glacial origin are sand and gravel. As the
ice sheet receded, the melt-water streams which issued from the glacier depo-
sited large quantities of sand and gravel, especially at the foot ot the
glacier in the glacier-blocked lakes and in fans and floodplains on top of
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the drained lake deposits of finer grained materials. Some upland streams
deposited sand and gravel at the edges of glacial lakes. These deposits
indentify with finer grained, lakelaid deposits of silt and clay.

The preceding discussion of glacial history, even though brief and
simplified, indicates the great extent and sometimes complex nature of the
glacial deposits and geology in the Genesee River basin.

Lakes.

There are six major lakes in the basin and numerous ponds. The four
lakes in the lower basin are natural and considered a part of the Finger Lake
chain. They are lloneoye Lake, Canadice Lake, Hemlock Lake, and Conesus Lake.
In the upper basin, above Mount Morris Dam, there is one natural lake, Silver
Lake and one artificial impoundment, Rushford Lake. Table 2.1 gives a brief
description of the above lakes.

Table 2.1 - Description of Lakes in Genesee Basin

Surface : Drainage
Area Area

Name : (sq.mi.) : (sq.mi.) : Feeder Streams Outlet Streams

Hloneoye : 2.61 : 35 : Honeoye Inlet : Honeoye Creek

Canadice : 0.97 : 12 : - Canadice Outlet

Hemlock 2.90 : 50 Springwater Creek, Hemlock Outlet
Reynolds Gully Creek:

Conesus 5.08 : 60 Wilkins Creek, N. Conesus Creek
McMillan Creek,

: : Conesus Inlet, S.
S: : McMillan Creek

Silver : 1.19 : 16 : Silver Lake Inlet : Silver Lake Outlet

Rushford : 0.91 : 61 : Canadea Creek, : Canadea Creek
S: : Rush Creek

Climate.

The climate of the Genesee Valley is generally that of the humid or
forest climate which prevails over most of the United States east of the
Mississippi River. Despite the relatively small size of the Genesee Valley,
rather large temperature and precipitation differences exist from one com-
munity to anothew. The hasin has cold winters and mild summers. The average
freeze-free period is 140 to 160 days for the Ontario Plain area and 1 10 to
150 days for the Allegheny Plateau.
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Precipitation.

a. General.

Precipitation distribution was studied for periods of May-October and

November-April, on a monthly basis. These periods make possible a separation
of precipitation into rain and snow regimes, and also relate precipitation to
the recharge runoff cycle of winter, and the period of deficient rainfall and
dryness in summer. Also, the separation of precipitation into these two
periods provides some opportunity of examining the contribution of Lake Erie
snowfall to the Genesee Valley precipitation pattern.

b. Annual Precipitation.

The Genesee Valley region has annual precipitation varying from approxi-

mately 25 to 40 inches, with sharp differences between the western rim of the
basin and the central area. The sharp differences in precipitation from one
area of the valley to another can be seen quite readily in Plate 2.1. On the
western rim, at Warsaw, total precipitation approximates 40 inches a year, as
opposed to only 26 inches, 15 miles to the east, near Mount Morris.

Similarly, reduced values are seen at other points in the central and

northern part of the valley. Thus, much of the Genesee Valley represents one
of the driest parts of New York State, receiving only about half the precipi-
tation falling in the area east of Lake Ontario, and less than half that nor-
mally available to the Catskills. Although amounts are not the same, the
general pattern of distribution of precipitation is similar in both the
winter and summer periods.

The average monthly distribution of rainfall is shown in Figure 2.4 for the

two major agricultural regions of the basin. The rainfall is fairly well
distributed throughout the year with the months of May, June, and July nor-
mally having the greatest total monthly amounts.

JL 
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rhe Ontario Lake Plain Area represents the driest portion ot ,, valley, and
the Allegheny P'latea tro.i is representative of heaviest wjrit,,¢rti,"
precipitation.

The pattern for the stations in the interior of the valley displays the
characteristic summertime maximum, while the stations near the western rim
show a more uniform pattern with seasons, with snowfall from Lake Erie
bolstering the wintertime amount. For the western stations there is a range
of about two-thirds of an inch in monthly amounts, while the [,iterior sta-
tions show a range of about an inch and a half.

C. Wintert ilq P ,' ,-1. itat ion.

Although most of the wintertime precipitation occurs as sn',,, the " enesee
Valley also receives a significant amount from cold-season rain, resulting
from vigorous northward movements of warm air into the L vwer iak,.s and
northern Alleghenies. In most cases, this precipitation results fron the
interaction of cold and warm air at some distance from storm centrzes. The
primary and secondary storm tracts for the month of January for the east,-eri
portion of the United States are shown in Figure 2.5. Storm centers movin-'
through the valley are considerably less numerous than in these two areas,
and average about one storm center per month. As mentioned earlier, aluther
significant source of wintertime moisture is snow showers generated )VeC :a'c.
Erie which then move over tLh western plateau area of Western New York and
then across the Genesee Valley. The next most probable wind trajectory .,O

result in snow showers for the northern end of the valley passes across uIp)p:2r
Michigan, near Sault Ste. Marie, and then across the western end of Llke
:),tario and into the Valley. Heavy snowfall from lake-effect storms usutally
diminishes rather abruptly as it reaches the western edge of the Genesee
Valley, where the terrain slopes downward to the east. Thus, heavy snowfall

in usually occur eastward from Lake Erie to near Batavia and Warsaw, the!.u
diminish sharply in amount from there eastward. On rare occasions, however,
radar has shown narrow streaks of heavy snow extending eastward acrss Lie-
vaLLey in the vicinity ot Mount Morris and as far east as Syracuse. The p;>h-
nomenoni of lake-etfect snowfall has not been studied closely, and reasons. for
tile sdden decrease in snow amounts are not well known.

d. Summertill,. PrcipLtation.

Averages for the period May through October are the largesr t:noorits in
the high ground to the west of the Valley, and at the stations on th, wetern
edge of the Valley itself. Although no specific study has been mad.', Qork
done with 24-hour totals and storm totals collected during the movcutet of
general storms through the northeast indicate little difference tchW c-l !)o
attributed to topography. It i- thought, then that the differenc. - iio
ubout mainly in shower-thunderstorm type situations.

GroUndwatt r ;an lces

The groundwater resouces of the Basin are moderate in total quantity and
variable in quantity and quality from place to place. Their principal use-
fulness is for villages, farms, and commercial and industrial establishments
with small or mode.rAte water needs. The principal sources of groundwater are
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i coflis( 1 1 &,at ed (ItpS its (0 i,.iid atid grave I wh i ii occur in the val I eys of the

Genesee River and a ny ot it s larger tributaries and the bedrock of variou s

kinds which underlies the entire basin. Maximum continuous yields from sand

and gravel aquifers are estimated to range from 0.2 to 18 mgd with a total
estimated yield from 53 aquifers of about 200 mgd. Yields from wells
penetrating the bedrock generally range from 2 to 190 gpm and often are less
than 50 gpm. The chemical quality of the groundwater ranges from good to

poor with the better quality water generally available in the southern and

central parts of the basin.

Water utialitv.

Correspondence dated August 1985 with the New York State Department of

Environmential (on;ervation resnarding stream water classification of the

O.uiieiee River !basin and .major tributaries indicate that water quality for the

'.,atershed ranges from "A- through -C". "A" classification indicates that the
water is suitable tor drinking, culinary or food processing purposes and
other us+.A "" a,,itication indicates that the stream is best suited

ror tiI hii:v .11nd ill (t11'r us;e ; except as a source of drinking and food pro-

Ctes 5111 . .!es.;t ot th,, l wer and upper reaches are classified as "A" or "B"

,;W:I.t. a" r, t iii, :0, , :,Ir' t. in the lipper as well as the lower reaches. For

eor. itntormr. ti,n i .i t )u il i ty, reter to Supporting Document
liv 1 i n [II It :1 :l A ;e K! K:il a

Ai r Pil i tv

iht .::Jubjin t :ir oll'li tv data for the basin meet or exceed tie allowable

m.1xt7:t . mraI Kidt >t.'t,. s;tandard tor various levels.

I'he land t;ets associated with NYSDEC air quality ciassification levels 1,
{ lK n.,ptdooit itl!d for:

I. t i:Kber,agriciltural crops

. :llI or t'..o-rfimily residences

3. cor=mercial office building , department store, etc., Ii 'ht industrial

complexes or suburban areas of limited commercial and industrial development
neiar lar,,e metropolitan complexes.

Habitat, V,'petation, Wet lands.

The diversity of natusial resource areas of importance range from cold-
water sources to wild trout spawning habitat, deer, and waterfowl habitats.
The natural and planted terrestrial vegetation is as diverse as the natural
resource arca. it is characterized by planted corn, wheat, beans, and ",p...

tables. A variety of shrubs and vines also naturally occur along field and

woodland boarders. They include raspberry, dogwood, wild grape, etc.
Natural grass and forb weed species have also established throughout the) watershed. Some vegetation relates to wetlands that provide valuable habi-
tats for wildlife such as song birds, waterfowls, as well as winter cover

for some species of mammals and birds.
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Fish and Wildlife Resources.

Fish and wildlife of most kinds common to northern United States are pre-

sent in the Genesee River Basin. About 18 species of fish are found within

Pennsylvania, which include Salmonids (rainbow, brown, and brook trout). The

remaining species comprise a forage base of minnows, darters, shiners, and

suckers. Access to fish and wildlife habitat is not severely restricted.

There are extensive lake-type fisheries in the lower subbasin although there

is a definite lack of such habitat in the upper basin. Six lakes - Honeoye,

Hemlock, Canadice, Conesus, Silver, and Rushford (Caneadea) - range in size

irom 580 to 3,251 acres, and in addition to panfish, contain most of the

important warm-water game species, including the pikes, pike-perches, and

basses. In addition, lake and rainbow trout are present in Hemlock,
(:anadice, and Rushford Lakes.

Stream fisheries in the Basin are populated with both warm-water and cold-

wter species, according to the type of habitat available. Lake runs of

.ilver bass, smallmouth bass, and walleyes ascend upriver a short distance

from Lake Ontario. The Court Street Dam in Rochester, backs water up to the

mouth of Honeove Creek creating a float-tishing reach in which there is good
t ishing for biss, walleves, and pantish.

Table 2. 2 developed by the Oftice of P':irks and Recreation, presents demand
a1nd n;tpp lv dat a for !iishing,. The d,::,tiol i :ire: represent the total number

11county vesidents and non-rc id lnt ; that recre;,t in theae counties.

upplie s ire not projected to incred c, , btween l)/0 and I990 during which
,,eriod n, rn ijor projects are ;chediiled tor constraction.

Ya, 1 2.2 - Dfenand, for Fishin: in the Oces, River Basin,
Fishermen on an Avr;ce Weekend ),av

I9 :1990
Coilfit ,Deland Supp"l De,ma Ild Supply Need

Alleeany : 1,190 1,1': - 1,1L89 1,704 -

~it ta rau;'zs : 765 1 , 080 976 1,080 -

;ernesee 240 159 1 ,! 295 159 136
11 ving sto Ii 1,173 1,386 : 1,562 1,386 17o

>:on roe 2,085 1,488 9 2,592 1,488 1,1014

Ontario 466 429 17 582 429 153
Steiben 592 780 - 42 780 -

Wyomi ng , 972 1, 107 - 1,262 1,107 155

Total 7,483 8,133 9,400 8,133

Wildlife resources in the basin are abundant and varied. The northern part

of the basin provides some of the finest pheasant hunting in New York State.

Waterfowl historically used the flood plains of he Genesee River and its

tributaries during spring migration. In Crovelaad Flats many thousands of

ducks and Canadian geese and a growing number of swans stop to feed and rest
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en route to their more northern nesting grounds. This large concentration of
waterfowl draws thousands of interested observers to the Groveland Fl.ats each
spring. In the southern portion of the basin there are abundant quantities
of Whitetail deer and a scarce number of blackbear. The southern portion
also is inhabited by various populations of wild turkeys.

Of prime concern is the preservation and enhancement of wetlands in the
basin. In addition to supporting various species of wildlife, wetlands have
other important environmental values.

The Freshwater Wetlands Act of 1975 provides for protection of all freshwater

wetlands of 12.4 acres or larger including an area within 100 feet of the

boundary of any freshwater wetlands. An inventory of wetland areas is pre-
sently being made.

MIAN-MADE ENVIRONMENT

General Development Pattern.

The first permanent colonial settlement in the Genesee Valley was

established in 1779. From then until 1840 the basin was settled rapidly and

changed from a wilderness area to a mix of small communities and farms.
However, the initial settlements were mainly in the lower basin between Avon
and Mount Morris. People moved into the upstream counties along the southern
border of New York at a slower rate because of the colder climate and lack
of transportation. As a result, agriculture developed slowly in the uipper
part of the basin, even when the population growth was at its highest level
in the 1820's.

Agricultural activities were initially directed toward an unsuccessful search
for a cash product that could be shipped easily on the Erie Canal which
opened in 1825 and provided access to eastern markets. Production of wheat
for export was expanded greatly. However, the basin could not compete With

thle more productive wheat growing areas in the Midwest. Wheat production
declined gradually, and livestock production increased reaching a peak duing
the Civil War. Dairy farming has predominated in the basin since 1920.

Recent increases in mild, vegetable and fruit production can be attributed
largely to improvements in transportation, progress in rural electrification
and mechanization of farms.

The basin now has adequate transportation facilities that provide ready
access to regional markets. These include the New York State Thruway in thle
northern sector and the Southern Tier Expressway in the southern sector. The
proposed Genesee Expressway which will connect the Thruway and Expressway
will accelerate growth in the Rochester-Dansville corridor and improve
Rochester's access to downstate areas. The Barge Canal carries some commer-
cial traffic but is used increasingly for recreational' purposes.
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Rail transportation is provided by several cross-state lines as well as local
feeder lines. At Rochester airline service is available to major northeast
and midwest cities. The transportation network, particularly in the
Rochester area assures its continuing position as a major commercial and
industrial center.

Rochester is the center for manufacturing, trade and service activities. The
major manufacturing companies are Eastman Kodak, Xerox, Taylor Instrument,
and Bausch & Lomb. Food processing is the largest non-durable goods
industry, with operations in widely dispersed locations throughout the
basin.

Labor Force and Employment.

The population and economic center of the Genesee River Basin is the city
of Rochester in Monroe County, and its surrounding area. Monroe County, the
area's leader in value added by manufacture, is internationally known for its
manufactured products. From 1967 to 1972 the area's manufacturing industries
were among the fastest growing in upstate New York, with the value added by
manufacture increasing by 40 percent, or $1.3 billion. This yields a total
value added by manufacturing of $4 billion in Monroe County. Largely because
of this industrial concentration in the city of Rochester, the entire SMSA is
expected to flourish through the end of the century. Rochester accounted for
nearly 48 percent of the total basin population in 1930, 55 percent in 1910,
58 percent in 1980, and is projected to contain almost 60 percent by year
2000. Historical and projected populations by County within the Genesee
River Basin art, Ihown'm in Table 2.3.

The rmntacturi Ili sector of the Genesee economic area is projected to con-
tinue to grow. This is reflected by estimated increases in employment of
almost 190,000 workerg in the next 30 years in the Rochester SMSA.
Employment in the Southern Tier is expected to lag somewhat during the period
although some slight gains are expected.

Recently the most vigorous sector of the basin economy has been non-
manufacturing with a concentration in retail and wholesale trade and the ser-
vice industries. In every County in the basin non-m nufacturing employment
is expected to grow at a more rapid rate than total employment and
pioputllat ion.

The employment forecast for agriculture is for a continuation of the histori-
cal trend away from farming. Although the total number of acres in farms is
decreasing, the average form size is increasing, indicating that the less
profitable farms are going out of business-~ Even so, the remaining farms are
producing a more valuable product as sales of farm prmducts have steadily
increased. These trends should continue.

The employment projections for agriculture, manufacturing and non-
manufacturing industries are shown in Table 2.4 for each coiinty in the basin.

Personal income in the basin has increased by more than 75 percent during the
15-year period, 1956-1971. This increase adjusted to 1967 constant dollars,
represents a value of more than $1.5 billion. During the same period the



State registered a smaller gain of only 57.8 percent. The State personal
income total is influenced to a large degree by the downstate counties. If
these counties are removed from the total, the basin's share of total per-
sonal income in upstate New York approaches 20 percent in 1956 and over 21
percent in 1971. If historical trends continue the residents of the basin
should continue to enjoy this relatively favorable standing with regard to
personal income in the State.

Among the forces that may strongly affect the Genesee River Basin are: (1)
the nuclear research and nuclear fuels servicing capabilities in and near the
basin; (2) the ul i?-to design and scheduling of state and Federal expresswv
construction projects; (3) government plans for major capital construction
outlays in the area; (4) the amounts and types of defense spending in the
area; (5) the future course of international trade, particularly trade with
Canada; and (6) national trends with respect to plant location.

.:otwithstanding the usual caveats regarding an even distribution of water
resources and other assets, some parts of the country will continue to enjoy
locational advantages that cannot be offset.

As transportation improves in the economic area of the Genesee River Basin,
and as industry becomes less and less dependent on proximity to natur;ll
rt ;ource. or even to markets, there will be an ever-widening range of choic,-;
LOr locating office or plant. Decision makers will rxere and more select
those areas that have pleasant climates, good school systems, attractive
recreational facilities, and a host of other advantages that may be looselv
lumped together as the "amenities." This trend should help the (;enes .e
iver Basin with its proximity to Lake Ontario, good schools, cultural insti -

tutions and attractive countryside not to mention traditional economic
resources such as a skilled labor supply, good transportation and the re>st.
On the other hand, winters can be severe, and cultural institutions are
limited as compared with New York City and San Franci. sc o, for p1.

Traffic problems , polluted water and air plus urban socia l problems; m.a:
st rang le the big cities and the smaller cities such as Rochester with their
more accessible hinterlands may prosper and grow as industrv decentral izes.

Transport at ion.

The Genesee River Basin is adequately served by the present road svstelm
which is shown on . The Basin in the northern portion is traversed
from east to west by the New York State Thruway (Interstate 90), and the
Southern Tier Expressway which crosses the southern portion. The Basin is
traversed in the north-south direction by U.S. Highway 15. An expressway,
the Genesee, has been constructed to connect the New York State Thruway with
the Southern Tier Expressway. This expressway should meet the future require-
ments of the Basin.

) Railroad passenger service in the Basin has declined rapidly in recent years
as it has in most of the northeatern portion of the United States. Rochester
is the main city served by passenger service. The Basin does have sufficient
freight service supplied by the following major railroads, Penn-Central,
Erie-Lackawanna, Baltimore and Ohio, Lehigh Valley and a local railroad, the
Wellsville, Addison and Galeton.
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Commercial passenger and air treight transport are available at the

Rochester-Monroe County airport. The airport is served by the following

airlines, American, United, and Peoples Express.

Commercial navigation, both shallow draft and deep draft, is available at

Rochester, but was not considered as related to basin development in the pr,-

sent study. Shallow draft navigation is provided by the New York State Barge

Canal which transverses the northern portion of the basin from west to east.

Terminal facilities are maintained on the Genesee River just south of Court

Street Dam in Rochester. In the past, the Barge Canal was a major economic

factor in the growth of Rochester and the Lake Plain area. Today commercial

traffic is rapidly declining although pleasure craft traffic is steadily

increasing. Deep draft commercial navigation is maintained in the last three

miles of the Genesee River for the Port of Rochester. The port facilities

serve both lake and ocean vessels with thf, principal products being coal,

salt, and newsprint.
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SECTION III

PROBLEM IDENTIFICATION

The major water resource problem of the Genesee River Basin is flooding.

Ibis section of the report will identify the problem areas along with other

significant water-related problems and needs for which this Reconnaissance

study seeks to identify potential solutions. This section will also address

specific Planning and National objectives of the overall feasibility study

a:d its impact on the without project cooditions.

!' :OBLEMS, NEEDS, AND OPPORTUNITIES.

F I ood i -11?

Flooding, a common occurrence in the basin, has caused severe flood dama-

ets along the Genesee River and its major tributaries. In the upper basin,
;erious flooding occurs in the village of Wellsville in Allegany County and

i; ot concern to communities downstream as far as the towns of Henrietta and

Chili in Monroe County. For example, as a result of the June 1972 storm,
A..n:s, which produced widespread rainfall (13.72 inches maximum), Dyke

Creek and the towns of Wellsville and Fillmore sustained severe damages

e ;tinated at approximately $15,000,000 (1972 price levels).

Tributary flooding occurs along Dike Creek, Canaseraga Creek, Red Creek, and

Black Creek. The lower basin, protected by the existing Mt. Morris Dam, con-

tinutes to sustain residual inundation damages, namely in the city of
Kochester. Residual inundation flood damages below Mt. Morris are estimated
at approximately $5,367,100 (May 1986 price levels).

Other areas in the lower basin had demonstrated a need for flood damage pre-

vention. Since construction of this dam, downstream land use has intensified

adding to the potential for more residual flood damages. The city of

Rochester, and the towns of Brighton and Henrietta have experienced commer-

cial and residential growth typical of suburban areas. Poor natural drainage
is also a major problem in some of the areas that have been developed.

Another flooding problem plaguing the lower basin is stream overflow caused
by the uninterrupted release of water through the Mt. Morris Dam. For

example, Mt. Morris does not have any storage capacity for purposes other
than flooding; all inflow is instantly released to continuously avail the

total storage capacity to flood control. The downstream channels are
currently running at almost bankful condition. The problem is further

complicated by the very flat gradients that cause ponding that lasts for

several months. The Canaseraga Creek Valley, which has been improved over

the years, can still be flooded by Standard Probable Floods despite the

levee-work improvements implemented by some local farmers. Expected total

annual flood damages in the Canaseraga Valley are estimated at $496,000 (May

1986 price levels).

The June 1972 flood inundation damages and other post flood damages

demostrated a need for flood plain management measures to regulate land use
consistent with the existing and potential flood hazards in the basin.
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In addition to urban flood damages, agricultural damages are also a c vlIor
problem for farmers and farm authorities in the basin. For example, the June
1972 flooding has caused extensive agricultural damages on the main st-em bt-
ween Wellsville and Portageville, and downstream from Mlt. Morris in
Livingston County.

A substantial acreage of high value vegetable crops was inundated in the
Canaseraga Creek Valley with losses estimated at over $1,000,000. Table 3.1
shows detailed damages for the 1972 flood in the basin. This flood is com-
pared with past record flows in the upper and lower portions of the Genesee
River Basin in Tables 3.2 and 3.3.

Streambank Erosion and Agricultural Land Loss.

Streambank erosion is also a significant problem in the Genesee River
Basin in that it restrains agricultural development and increases high costs
of sedimentation dredging.

Bank erosion in the upper reaches of the basin consists of occasional eroding
of the soft underlying shale causing localized rockfalls. Between Rochester
and Mt. Morris (the lower basin), dynamic erosion of valuable agricultural
land in the area of Avon and south of GConeseo has resulted in fairly rapid
bank migration and cutoffs. The river does redistribute atlllvium deposits
within the Letchworth State Park-Mt. Morris gorge where erosion is considered
insignificant. However, in several places, the course of the river e-.'.tends
to the valley walls resulting in the erosion of lighl till bluffs. About
3,500 miles of streambank are eroding, resulting in an aver.e soil loss of
:almost ;t million tons per year.

Although streambank erosion is obvious, no local agricultural authority has
been able to provide an estimate of the quantity of land loss to 1iS pro-
cess. In the Genesee River Basin Study of Sedimentation published in 1968,

it was estimated that 220 acres of agricultural land along the river,
excluding all triblitaries, were lost in a 9-year period prior to 1967. Thus,
an average of 24.4 acres of agricultural land have been estimnated to h o 't
annually to streambank erosion. This estimate excludes land loss from ;,')ce
severe but less frequent events. For example, Tropical Storm Agnes in hio
1972 removed a 75-acre plot of farmland near the village of Mt. Morris. Thi
Corps of Engineers has no authority to build single-purpose streambank ero-
sion control projects, except for small, emergency projects to protert ushblic
land and facilities. However, considerations will be given to reduction in
channel flows, wherever possible, to minimize streambank erosion.

Irrigation.

The 1969 report on agricultural studies of the Genesee River Basin docu-
mented the need to irrigate vegetable crops grown on the Lake Ontario plain.
This report evaluated 23 feasible structural plans which were designed to
irrigate one localized area. As a result, several State, local agricultural
authorities including State universities were contracted to determine the
need for irrigation on the lake plain, possible means of distributing
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Table 3.3 - Suaimary of Peak Stages and Discharges in the Lower CGnesee River Ba|in (I)

Maximum Flood Previosy lv Maxi um Durnn'

Strea : Known : J un. 1972 F I <d

and Drainage Period : Gage : Gag

Place of Area : of Height Discharge Height :Dis( hare,

Determination : (sq. miles) Record Date (feet) (cfs) Day (feet

Canaseraga Cr.: 58.2 1964-68 9-28-67 lH.10 5,480 12.4>'

near. -

Canaser.iCr.a

Canaseraga Cr.

near Dansville: 15 ., 1910-12 8-23-40 9.93 q9, 1() 23 14,6 96,7:

191 '-70

Canaseraga Cr. 333:.) 1915-22

at Shakers 1958-70 4-26-61 12.07 4.431 : 23 11 1I

Cross in::

Genesee River 1 4.41 f. : 1903-06. -17- 25.44 55, 1(.:,( ): 25 2".S :7 ,SC

at Jones Br. :19o8-14 4-285, 17.75 13,800C:

1 15-I :: --

Con.,sus Lake ). 30 1V - ;2 J-) , 11.91 12 .

at Av,,: i

,'. C)', (r. :t: i '. ', : ' .) - . : ,, ,..2 : .' , -, ,'

.Ho::eove Fal Is

1:a tk a C ree k : 211.: 94 5'- 1.' 3- 3 1 =',: R .P 4 .6 9 20 : ", : . C 83':

at o.arbutt

ten,:see R iv.-r : 2, ,%7.0 191. . 2 3-3:1-I [ 5.10 4k , 3014 ,). : 2 1'). 11 3',: ,

at ochester : -33-t) 14.91 :5, ::: : 25,

Black Cre k : 123.o3 3945-7 0 : -31 :) 1.4 .!, 4, . :

at Churchvi lie:

(1) Unless otherwise noted, all flows on the lower Genesee River are subseipuent to the construct ion

of Mt. Morris Dam.
(2) Corps of Engineers estimate.

(3) Reflects temporary shift in stage-discharge relationship.)(4) Affected by fluctuations in the regulation of Court Street Dam.

(5) Estimated flow assuming no influence from Court Street Darn regulation.

(6) Prior to construction of Mt. Morris Dam.
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irri ,ation water, and potential benefits to be obtained from providin) irri-

patton water to the lake plain. The need remains for more waler to irri gat''

vegetables and selected fruits currently grown on the lake plain. The pri-

nary advanta'ge would be to improve the quality of tile crops grown and

increase the consistency and yield of these crops.

Recreation.

Water oriented recreation in the state has increased significantly in
recent years. This is attributed to the greater demand for outdoor
recreation because of increases in population, urbanization, leisure time,
income, and mobility.

A 1972 survey ot recreational activities conducted by the State of New York
Office of Parks and Recreation identified swimming, picnicking, neighborhood
activities, and bicycling as recreational activities with the highest ranking
in popularity. However, emphasis has shifted a bit in the 1980's, and shows;
boating, camping , picnicking, and swimming as the tour major recreational

activities in the basin and adjacent communities. The relative steep gra-
dients of the river above ML. Morris and in several of its main tributaries
provided attractlive conditions and excellent scenery for canoeists and other
Outdoor recreation enthusiasts. The lower basin, from Mt. Morris to the
autskirts ot Roches;tor, which is largely farmland with gentle topography,
orfers a pastoral ;ettinug trom many diversified recreational pursuits. A
s;upply and demand st ndy (table 3.8) for recreation in the Standard
> ropo Ii tan s;tatisitica.l area (SMSA, broken into four subareas:
Metropolitan, 'itar::t,, Cntral plains, and Allegany) show:; ai lack of boating,
and :zwi.min" r: tiliti,: in th, vairs- 1981) through 2000.

. d rt ;ow r.

Ti-ree private it ilities and the Power Authority of the State of New York

:upply virtually all electric energy for the basin power market area. These
utilities are interconnected among themselves and neighboring utilities in
highly coordinated New York Power Pool which currently has estimated peak
loads tor wintor and summer of 27,660 MW and 26,020 MW, respectively (See

table 3.9). ()iilv Rochester Gas and Electric Corporation as generating faci-
Lities located in the basin. The other power utilities supply their respec-
tive portions of the market area from distant sources of power. For
example, the Power Authority of the State of New York has plants at Niagara
Falls and Massena, NY; and provides all power requiremeats for the municipal
systems and sells power to other utilities in the State. Power sources out-
side the area also supply the Tri-County Rural Electric Cooperative in tile
Pennsylvania portion of the basin. Annual use of electric energy in the
basin had doubled in each decade from 1940 to 1960 and continues to grow at
an accelerated rate. Although this rate is not now available to us, a report
of the Planning, Committee of the New York Power Pool published in April 1985
forecasts summer peak demands for 1985-2001 which average annual growth rate
of 1.3 percent. However, the new peak forecast for the year 2000 is 470 MW
higher than forecast in 1984. The NYPP Planning Committee is reviewing the
adequacy of installed generating capacity, starting in the mid-1990's,
recognizing the uncertainties inherent in Load forecasts and future system
capacity conditions. The scheduled Major Generating Capacity Additions are
estimated at 3189 MW.
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Table 1.4 - Annual Activity Days Balance Yfar - 1980

Boat i ng : Camping Picnci ng Swimming

Met ropol it an:
Supply 992,100 710,600 8,573,900 : 13,865,900
Demand 3,822,020 954,287 7,177,286 16,905,700
+/- Supply -2,829,920 :-2-43,687 +1,396,614 --3,039,800

Barge
Supply 291 ,900 192,000 601 .300 1,086,600
Demand 24 1 ,844 60,384 454,154 1,069,735
+/- Supply +50,056 +131 ,61-6 +147, 146 +16,865

Central Pla in :
Supply 171,100 604,3000 2,1 18, 00) : 1,969,100
Demand 4 ,000 130,833 9, 4 ,009 2,317,778
+/- Supply -35-3,900 +473,167 +1,133,991 -348,678

Al legan y
Supply : 350,700 889,]3) 2,617,3 300 4,644,400
Demand 1,0 61 ,807 265,113 1,993,943 4,696,623
+/- Supplv -711,107 +624, _ , 7f -52,223

AtInuaIl Activity Day, ;1alan> Y,0Ur 211t)

iaot i n ,  CPa .' '1 iick) n. ,  Swimmning

Ilet ropo I it
Supply 8 , 2413, ) 183, 213 : 1(,)/!, 1 : 17,332,300
Demand 5,221,650 1,741,248 8, 727,769 22344,040
+/- Supply : -3,')1 ,550 -853,048 : 1,939,631 -5,011,740

B a. rc,,e,::

Supply '364,900 240,000 /51 ,5()0 1,358,200
Demand 391 ,4158 130,538 654,305 : 1,675,092
+/- Supply : -26,558 : 09,42 : +97, 195 -316,892

Central Plain-:
Supply 212,700 755,000 2,42,500 2,461,500
Demand 837,282 279,206 1,399,482 3,582,827
+/- Supply -624,582 +475,794 +1,248,018 -1,121,327

AI legany
Supply 438,300 1,112,100 1,271,50 : 5,805,500
Demand 1,619,798 540,149 2-,707,4.24 6,931,302) +/- Supply -1,181,498 :-571,951 -64,174 -1,125,802
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Water Supply.

Water resources in the Cenesee River Basin and Lake Ontario are adequate to

meet existing and projected municipal and industrial water supply needs

through 2020 which are estimated at 290 mgd.

The major water supply systems in the lower part of the basin, the city 4f

Rochester and the Monroe County Water Authority, use Lake Ontario as a source

of supply. The city of Rochester also uses Hemlock and Canadice Lakes for

water supply, and Conesus Lake supplies water for several communities in

Livingston County. Silver Lake serves as a source of water for the villages
of Mt. Morris and Leicester in Livingston County and for the village of

Perry in Wyoming County.

The ground water yield in the basin is estimated LO be about 200 mgd and
groundwater is the source for more than half of the municipal water supplies
as well as most farms and rural homes. However, the total withdrawal is only
about 12 mgd.

In general, reg ionalizattion (,hw not otfer a practical solution to the water

supply problems of most muinicipa litiec in the upper part of the basin because
of their scattered location and the great distances between the systems. In
the lower part of the basin, consolidation of existing systems is a feasible
and economical solution for rmo'ctin,, projected demands. These types of
measures like consolidation of existing system are non-Federal responsibility,

therefore no further consideration was given to this aspect under this studv
a tther iv.

Water gul it.

Water varies in quality throug/hout the basin. The Environmental
Protection Agency, however, has issued nationwide discharge standards with

t he express;ed purponses of eof tablishing and maintaining the highest practical

'a te r u Ial it V in the affected s t reams . In the Cenesee Bas in, under the New

York State Pure Waters Progdram, many collection and sewage treatment facili-

tieis have been in;tatled with State and Federal assistance. To avoid dupli-
cation of eftort therefore, no further consideration was given to the water
qpality aspect ot this; stoLdv.

t- 0 am M, I r

In terms of existing supply and, existing and projected demands on water
and related land resources, Genesee River basin has thie greatest needs in
the areas of general outdoor and fish and wildlife recreation, supplemental
irrigation, municipal, and industrial water. There are also other important
needs such as flood control, control of streambank erosion, and agricultural
lands, and development of hydroelectric power generation. In developing the
basin's water resources, all plans capable of meeting these identified needs
will be analyzed for economic feasibility.

4 3



Planning Constraints.

Below Portage, the river plunges over three falls of rare scenic beauty.

The late William Pryor Letchworth, a private citizen, purchased these falls

and about 1,000 acres of land adjoining them on the west bank of the river.

Mr. Letchworth converted the land into a park. In the late 1890's or the
first decade of the 1900's, the Cenesee River Company was being given the

right to divert the water from these falls. Alarmed of this broad grant,

Mr. Letchworth offered to convey this land to the State, subject to his life

tenancy, apon condition that the State should forever maintain it aj a park.
The State accepted the gift by Chapter 1, Laws of 1907. The lower fall is

only a few feet above the crest elevation of the existing Mt. Morris Dam

spillway section. This limits our ability to increase the height of the dam,
as adverse impacts should be kept to a minimum.

National Objectives.

Current Federal policy, as developed by the President's Water Resources;

Council, requires that alternative water and related resoruce plans be for-

.mulated in accordance with the national objective of NATIONAL ECONOMIC

I)EVELOPMENT (NED). For the Genesee River Basin Study, National Economic

Development will be achieved through contruction of projects where benefits

are greater than costs. This will also increase the value of the nation's

output of goods and services and improve economic efficiency consistent with

protecting the Nation's environment. Therefore, in accordance with the
,,tnidance established in Engineering Reulation 11 05-2-30, "General P anni n

Principles," dated 18 October 1985, this study was con.i;tent with the

planning requirements of the Water Re sources Council "Principles and

i; {idelinos" (G&G) and related polici s

te it i c Planning Objectives.

Specific planning objectives are the national, State, and local water and

related land resources management needs (opportunities and problems) specitic

to a study area that can be addre,;e;sd to enhance National Economic

Is1velo['nent. Based on a review of the authorizing legislation for the
t;enese-t River Basin Study, previous reports for tile area, statements bv i odi-
viduaLs in the private sector, input from officials at many levels of
Government, and an analysis of the problems and needs of the study area, the
specific planning objectives for this reconnaissance study have been iden-

titied as follows:

a. Enhar,(-e M-2'i-nal Economic l)evelopment by rcducing flood damayves in
the (enesee River Basin during the period 1995-2095.

b. Promote the region's ability to meet its need for inexpensive hydro-
electrical power during the period 1995-2095.

c. Promote the development of outdoor water recreation and fish and

wildlife opportunities for the region to meet its unfulfilled needs for addi-

tional recreational boating, fishing, and whitewater rafting/boating faci li-
ties (uring the period 1995-2095.
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d Preserve natura I beauty , green sapace , I akes and historicalI inte r emt-

IIo the enjoyment and education of the people during the period 199)-2095.

Conditions if no Federal Action Taken (Without Project Conditions).

The conditions that would exist if no Federal action were taken was

investigated for this study. As a result, a justified need for change wa!;

identi fied.

tnder a no-action plan, flooding in the Genesee River Basin would continue,

with average annual damages totaling about $1,916,000. As a result Ot no
i'ederal action, the trauma and inconvenience experienced by flood victims in

the basin would also continue. Further, the opportunity to reduce the co;t

at electricity in the basi n would be foregone; and the demand for additionail

:-creational boating', fi hin , and whitewater rafting/boating ficil it ia;

", u id liot be act.

;L'W industrial and commercial developments in the downtown area of the city

Rochester have caused substantial increase in the residual flood da::ac*,
7hi a trend will continue, and will reduce the effectivweness of the ix.i atim'

e:-oject at It. Morris. Farm lands throug'hout the bsin will coatij1a, to
or rm adverse impact.a caused by floodings and eroll.
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SECTION IV

FORMULATION OF PRELIMINARY ALTERNATTVE PLANS

This section of the Reconnaissance Report discusses:

a. Alternative plans that were addressed in previous studies, and are
applicable to this study;

b. The formulation methodology used in this reconnaissance study; and

c. The development of preliminary alternative plans.

PIAN FORMUII AT ION RAT[ONAIE

a. Al ternatLive Plans Addressed in Previous Studies.

Past studies for the Cenesee River Basin that are of particular interest
to this current reconnaissance study include the 1950 flood control project
at Caledonia, New York; the 1962 (;enesee River Basin Comprehensive Study; and
the 196t flood control project for ked Creek in Monroe County, New York.

T!-e project on Spring Creek, Caledonia, New York, authorized in 1950,
provides -or a diversion enhannel with a capacity of 400 cubic feet per
,a , to start at Spring Creek, just south of the New York Central Railroad

t hroue a new brtd2± at Main Street to an area west of Spring Road. Our
current inves,tigt ion has revealed that improvement work performed in 1979 h,
loal linterests, have reduced local flooding problems and rendered the

project less economical (.2 to 1) . The project, which was classified as
deferred since 1)54, is now recoimnended for deauthorization. The final dei-
sion ,1 the deautlori .aition reconme idat ion rests with Congre.-a.

As a result of the Comiprehensive study authorized in 1962, the Final Level B
Study Report, coI:Ipteted in 1970, recommended an early-action plan which
included a multipurpose reservoir at the Stannard site, located in the
Genesee River Basin, south of Wellsville and a local flood protection plan
,or Canaseraga along the Canaseraga Creek Valley. The Level B Study examined
the multipurpose Portage Reservoir which would have served hydropower and
other needs,;, but was deferred because of local opposition. Because of the
devastation of Tropical Storm "Agnes" in June 1972, a modified Stannard
reservoir project was considered with reservoir storage, previously intended

for water supply and water quality, to be reallocated to flood control.

Regarding Canaseraga Valley, the B1.yff-?1o District essentially ccmplctrC a

Preliminary Feasibility Report in 1975. Improvements considered for flood
management in the Canaseraga Valley incorporated channel realignment and

enlargement for floods of low magnitude, and levees and retention structures.

These improvements called for the removal and replacement of several bridges
over the Canaseraga, State Canal, and Bradner Creeks to accommodate design
flows. The Genesee River Basin study has been inactive since 1975. However,

the farmers in the Canaseraga Creek Valley have undertaken several flood

management measures and completed some improvement works that are currently
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providing adequate flood protection to the farmlands and residents of the

valley. They had experienced substantial loss during the 1972 Agnes ; f lood.
During this reconnaissance study, the District found that local farmers aid,.,
by the Soil Conservation Service, under Technical Assistance and Federal
Emergency Funds, have upgraded and built new levees between 1974-1975 to pro-

tect their crops. The farmers have also built a pump station equipped with a

20-inch pump, working together with the levees and gates to provide flood
protection and occasional irrigation of farmlands. However, about 500 acres;

of crop lands used for **cash crop" (corn, potatoes, etc.) are still affected
by spring floods. One of the plans formulated in this reconnaissance study
calls for construction of a dam/reservoir at Poag's Hole to alleviate re.si-
dual damages.

The economic feasibility of constructing this dain/reservoir to primarily pro-
vide flood protection for the lower Canaseraga Valley (Scenario C, Table 4.1
has proved infeasible as costs ($13.5 million) outwei:hed the benet it; to bo

realized. Nevertheless, total agricultural inundation damages in the vallev
at May 1986 price levels were estimated at $414,746. These damages, allthouloi
not alarming, are significantly meaningful to justify a small scale. local
protection project. Therefore, some viable local t[ood control measures will
be studied for economic feasibility and incorporated into the plan; that will

be selected in the feasibility phase.

The Red Creek project in Monroe County, :-2w York, auithor i7ed by tie 196f,
Flood Control Act, Section 203, provides for improvement ot 13,40)5 teet o1
the main stem of Red Creek and a total of 24,540 feet of channel i:nprov,.enteL

on tributaries within the towns of Brig;hton and Henrie tta, New York. Th
project consisted of construction of two sect ions or levees totalin)j approxi--
nately 8,590 feet in length, modification of obstructive bridge;, culvert:;
conduits, and modification of utilities to fit enlargetd ;tream chalill, i;.
-ased on a General Design Memorandu: submitt,, to the N'ortlh Central Divi.;ii
Oil 30 May 1975, the Buffalo District recommended and )ivision approved that
the project be considered for reclassification to the inactive catr, ,,y. ,,
July 1983, the Buffalo District reviewed the project and found a lack o fo'-

nomic justification and local c;upport. The project was submittod ra1 r,'o,-
mended for deauthorization in 1983. The final decision on the
deautiorLiation recommendation rests; with Congvre.;s.

b. Reconnaissance Phase Analysis.

The objective of this reconnaissance phase is to formulate and assess
plans in the interest of flood management and allied purposes in the Cenesee
River Basin with a view towards determining if such plans warrant further,

detailed analysis in the feasibility phase of the study. Plans considered
are formulated based on physical constraints, the desires and preferences of
local interests, and being consistent with sound engineering, economic, and
environmental principles. In this process, an iterative procedure that pro-

vided for increased levels of refinement and critique was used to narrow tire
range of alternatives to carry forward. The procedure also allows for review
and comment by the general public at informasl ,n-eet ings and workshops.

Investigation of other water resource prohleris, such as water quallity, water
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aupply and streambank erosion was limited to a level of refinement necessary

to adequately assess potential impacts on each by the alternatives considered.

;ENERAL FORMULATION AND EVALUATION CRITERIA

Federal policy on multiobjective planning, derived from both legislative

and executive authorities, establishes and defines the national objective for

water resources planning, specifies the range of impacts that must be

assessed, and sets forth the conditions and criteria which must be applied

.2;en evaluating plans. P'lans must be formulated to meet the needs of the

area with regard to benefits and costs, both tangible and intangible and

effects on the ecology and social well-being,.

Within the structure of the overall planning framework, other more specific

criteria relative to general policies, technical engineering, economic prin-

ciples, social and environmental values, and local conditions must be

e stablished. These criteria, noted as -Technical," "Economic, and

;ocioeconomic and Environmental" are as follows:

Sa. Technical Criteria.

(1) Assume for this reconnaissance study that sideslop,s of 2.5:1 are

adequate for functional design of levees, berms, and riprapped creek banks.

(2) For levee plans considered, assume that: (a) an acceptable borrow

area that contains suitable semi-impervious material is within a 10-mile

ridius of the construction site; (b) foundation materiaI at the propo ed

levee site will not present underseepage problems; (c) no consideration will

be given to internal drainage; and (d) no consideration will be given to

diverting overland flow originating outside the sita. These facets will be
investigated in detail during the feasibility phase of the study, as

i -qu i red.

b. Economic Criteria.

(1) Tangible benefits should exceed project economic cost.--

(2) Each separable unit of improvement or purpose should provide bene-
fits at least equal to its cost unless justifiable on a noneconomic basis.

(3) Each plan, as ultimately formulated, should p,:ovide the maximum net
benefits possible within the formulation framework.

(4) The costs for preliminary alternative plans of development should be
based on preliminary layouts, estimates of quantities, and May 1986 unit

p r ices.

(5) The benefits and costs should be in comparable economic terms to the

tullest extent possible.

(6) A 100-year economic life and 8-5/8 percent interest rate are used

or the economic evaluation of dam/reservoir plans,.
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(7 ) The base case for comparison of alternative plans is the do-nothing

(lo-act ion) plan.

C. Socioeconomic and Environmental Criteria.

The criteria for socioeconomic and environmental considerations in water

resources planning are prescribed by the National Environmental Policy Act of

1969 (PL 91-190) and Section 12 of the River and Harbor Act of 1970, (PL

91-ill). These criteria prescribe that all significant adverse and benefi-

cial economic, social, and environmental effects of planned developments be

,c:idered and evaluated during plan formulation.

d. Design and Other Considerations.

(1) The procedures and data presented in the report entitled "Hydropower

Cost Estimating Manual" (May 1979) prepared by the Portland District, Corps

of Engineers, will be used to size and cost hydroelectric power generating

facilities considered as an add-on feature to the basic dam/reservoir

projects for flood control at Stannard, Portageville, and Poag's Hole. Tlhes'e

faceLs will be addressed in greater detail during the feasibility phas;e of

the s;tudv if dam!reservoir plans are carried forward.

(2) Mitigation - There is insufficient environmental data at this tiri,

Lk determine the precise need for mitigation or the type of mitigation that

mi,,ht be required. Therefore, plans and associated costs for mitigation are
not included in the estimates for this Reconnaissance Report. Mitigvation

will be evaluated in the feasibility phase, as appropriate.

(3) Cost Sharing - The Secretary of the Army is reviewing project cost-

Sharing and financing across the entire spectrum of water resources develop-

aent functions. The basic principle governing the development of specific

cost-sharing policies is that whenever possible, the cost of services pro-

duced by water projects should be paid for by their direct beneficiaries.

Altiough only the traditional cost-sharing is presented here, the reader

should be aware that other ratios may be required by the Secretary of the

Army before approving construction.

(a) Local Protection (Structural) - Federal responsibilities include

LOU percent of the construction costs for the flood control project.
Non-Federal interests are required to provide all lands, easements, and
rights-of-way; relocate all utilities; and maintain the completed project.

(b) Major Reservoirs - Federal responsibilities include 100 percent of

the construction costs (including lands, easements, rights-of-wy, and uti-

lity relocations) for the flood control project. The Federal Government

would also operate and maintain the project.

(c) Recreation at Major Reservoirs - Federal responsibilities include

100 percent of the joint construction costs (including lands, easements,

rights-of-way, and utility relocations) and 50 percent of the construction

costs of separable project features. The Federal Government would also

maintain the joint features of the project. Non-Federal interests are
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responsible for providing 50 percent of the construction costs of separable
project features; providing all lands, easements, and rights-of-way for the
separable project features: relocating all utilities associated with the
separable project features: and operating and maintaining the separable
project features.

(d) Hydroelectric Power - Local interests are required to repay 100 per-
cent of the construction costs of the joint and separable project features
and operate and maintain the completed project or reimburse the Federal
Government for such costs.

(4) Local Sponsor - Eormal assurances of local cooperation must he fur-
nished by a municipality or other public agency fully authorized tinder State
laws to g'ive such assurances and financially capable of fulfilling all items;
o local cooperation. The New York State Depirtment of Environmental
Con:ervation is the local sponsor for Corps-built flood control projects in
Ncw York State. Continual coordination il be maintained with the Stare

I i '1' tile teals ihiIi ty v l

:* ,*' 1, O PEL. T MINARY ALT1RNATIVE P'LANS (POSSIBLE SOLUTIONS)

hi T the proscribeld plan in fram'ework and established critria,
)I,- S;olutions were identipied and will he evaluated in a two-stage

'process to address the needs of the study area and the overal l
I i11:"i b j o tict i ves . Each stage includes the four functional planning taka

:zoblem identification, formulation of alternatives, impact assessment,
'. Oalt ion1 .li t5 ,1- the ' ip l'005 proceeds

ili I h'lcurIenlt reports te resu ]ts of the reconnaissance phase evaluation.
1h'. (t o atudy perfo irmed i a cons iatent with the reconnaissance pha;e
, i,.,t iv,. o evaltiatin.S, a broad manyse ot possible solutions and identifvi ,

t , rll plan (or plans) -or satis:-ying the flood control needs et
, ,,. , . River h i .

IIo pm i arv water resoIrces need for wA ich, a solution is sought unde r tIi i
aiuthirity is to reduce rlood damages i;n the (;enesee River Basin. As possi,,hl
SolultiIns to addressing this need, 18 scenarios in addition to the
no-,ition'" option, were formulated and asses.sed. These scenarios were

fornulated to mainly assess the possibility of meeting the flood control and
hydropower needs of this basin using the reservoir sites at Stannard,
Portage, Poags, and Mt. Morris either independently or in combination with
each other. These scenarios fall into two broad categories: local protec-
tion measures in areas where a high concentration of Clood damages exist or
would be induced, and dam/reservoir at the four sites mentioned above,
including hydroelectric power generating facilities and recreation facilities
to maximize the economic efficiency of the basic flocod control measures. Out
of these 18 scenarios (Table 4.1), 12 were selected for further and complete
evaluation. To address the overall basin water resource problem, compo nents
of scenarios, and/or scenarios only became alternative plans which appear
close to achieving the specific planning objectives. for instance, Plan 11
is a combination of Scenarios DI, Al, and D8.a (See Table 4.0 for components
of other plans). These plans will be better defined in the feasibility study
phase to include broad range water resource needs and opportunities. A
description and evaluation of each individual plan is presented in Section 5
of the Main Report (Volume 1.).
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Table 4.0 Component.q of Plans

lns Component-(s-)_

SSceriO 1) 

2 No Action Plan

3 Scenario 10

4 Scenario I

5 Scenario

6 Scenario s !,I Al

7 Scenarios !

i8 : Scenarios 

9 Scenrios

O Scenarios I , o

11 : Scenarios I, Al,

12 : Scennr io , !)I
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SECTION V
ASSESSMENT, EVALUATION, AND COMPARISON OF PRELIMINARY PLANS

This section provides a general but brief description of the 12 preijimi-
nary alternative plans formulated in the interest of flood management and
allied purposes in the Genesee River Basin. It also compares their economic
and environmental impacts, and discusses the rationale for rejecting from or
selecting preliminary plans for further detailed study in the feasibility
phase.

PLAN DESCRIPTION

The alternative plans which will be evaluated in this section are all
based on the dam/reservoir plans proposed in the earlier Genesee River Basin
Comprehensive Study. The features of these plans are common to most of the
alternative plans being studied. A description of the basic features as
developed for the Stannard, Portage, and Poag's Hole reservoir sites is pre-
sented below.

a. Stannard Dam and Reservoir.

(1) Flood Control and_ _Hydropowe r

The Stannard Dam site is located on the Genesee River in Alleganny County,
New York, about 2 miles upstream from Stannards Corners, New York. An area
of t78 square miles would he drained by the reservoir.

This alternative consists of constructing a 90-foot high and 2 ,3((I-foot lont
dam located about 4-1/2 miles upstream of the village of ellsvilie, New
York. A 20-foot high, I ,600-foot long (like will he built across the Marsh
Creek area near Readwater Creek, in order to protect the headwaters of
Iloneove Creek and the town of Alma southwest and upstream of the dam site.
The project purposes would be flood control, hydropower, erosion control,
i Tricultural flood protection, and recreation. Maximum spillway design pool
elevation would N 1,625 feet, and would inundate about 1,924 acres of upland
area. Relocation of about 3.7 miles of medium-duty road, 4.4 miles of light-
duty road, and 0.15 miles of unimproved dirt road would be req iired, along
with 8 miles of railroad tracks and 0.5 miles of high power gas and electric
lines. Along the aforementioned roads, approximately 40 houses, one church,
and one cemetery would require relocation. The towns of Shongo, Stone Dam,
and York Corners would be impacted in that 28 houses and one church would
need to be relocated. A plan view of the dam and reservoir along with typi-
cal dam section, views, and details are shown on Plates 5.1 and 5.2.

(2) Flood Control

This alternative consists of a reduced size dam/reservoir for flood) J control and other uses. No hydropower generation is contemplated. The top
of the dam would be at elevation 1618 ft. NGVD, and the spillway crest at
1600 ft. NGVD. The reservoir size was reduced by eliminating the conservation
pool of 39,500 acre-ft and replacing it with a flood control pool and summer
conservation pool (54,000 acre-ft). The Target Rule Curves below (Curve 5.1)
show a winter drawdown of the conservation pool which will be filled up by
spring runoffs. This operating policy would provide adequate releases
downstream for irri, ation purposes.
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b. Portage l)am and Reservoir.

The proposed Portage Dam site is located on the Genesee River near

Portageville, New York, and is approximately 2,000 feet downstream from the
Route 245 highway bridge. At this point, the Genesee River is the boundary

between Wyoming County and Livingston County. The reservoir would drain 982

square miles.

This alternative consists of construction of an 800-foot long, 110-foot high

dam about 1/2 mile downstream of Portageville, New York. The project pur-

poses are tlood control, hydropower, erosion control, agricultural flood

protection, and recreation. The maximum spillway design pool elevation would

be 1,196. At this elevation, about 7,200 acres of upland area would be inun-

dated. Relocation of Portageville would be required, including 1/4 mile of

medium duty highway, 1-1/2 miles of light-duty road and 77 structures (3 of

which would be churches). In addition to the relocation of Portageville, the

town of Rossburv and a large portion of the town of Wiscoy - which together

consists of 59 structures, would have to be relocated. The Fillmore town

area would be protcted by a levee 10,000 feet in length, with a 3,800-foot

long tie-back levoe at the crossing of Route 19 at Cold Creek. The top of

the levee would I- at the 1 , 200-foot elevation contour. Throughout the

reservoir area, an additional 11-1/2 miles of medium duty road would have tn

be relocated and approximately 14 miles of light-duty and unimproved dirt

road would need to be relocated or lost. There are also 100 structures

located along these roads that require relocation. In addition, about 1 mile
of high-power ),as and electric transmission lines would renuire relocation.
A pwlan view of thet dam and reservoir ag vi th typical section and views are

!Zhown on Plates I. ; and 5.4.

c. lea, s' Hole, Dam and Rkeyervoir.

Poap's Hole DaM site is locato on CaCaeraa ,reek in Steuben County,

New York, approximatolv 4 miles upstream trom Dansville, and about 1 mile

wtst of Stony Brook State Park.

This alternative coasists of const ruct ini a 225-foot high dam with a crest

length of approximately 1,700 feet. The dam would rise about 210 feet above
the valley floor and would be located about 1-1/4 miles upstream of
Dansville, New York. Spillway design pool elevation would be 800 feet, and
the reservoir would inundate approximately 300 to 400 acres of upland area.
Relocation of about I mile of light-duty highway and about 10 structures

would be required. The project purposes would be flood control, hydropower,

agriculture flood protection, and recreation.

A plan view of the dam and reservoir along with typical section and views
are shown on Plate 5.5.

d. Existing Mt. Morris Dam and Reservoir.

(1) Condition Prior to Proposed Modification - The Mt. Morris Dam and

Reservoir project is located in west-central New York State, on the Cenesee

River, a tributary of Lake Ontario. The concrete gravity dam is located on
the Genesee River about 66.9 river miles above its mouth. The dam and
reservoir site is an attractive scenic area, the Mt. Morris High Banks Gorge

of the River.
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I he dam ha!; centralI overf low Sri 1 Iway anchored at each enld of the wall s of-
he ,t l"rge0 l) non ave r-fow aibuzt mnt sect ions . The op i I I way is W 5) feot long,

'Ind tile two abutments 223 and 230 feet , righJt aind lef t ,respect ively, maiking
a total dam surface length of 1 ,003 feet. Ifei ght of the dam at spi I I way

crest is 2 it feet and 246 at the abutment sections. Thel( total height from

oun dat iton toa top at e_-pe rat i ofs tower is 282 feet.

Flood protect ion for the lower Genesee River Basin, including the ci ty of

Rochester, is provide,] by thle dam which controls 1 ,077 square miles, abouit 40

percent of the drainage area of the Genesee River Basin. Total storage in
tho reservoir is 337,000 acre-feet, equivalent to 6 inches of runoff. Under

the present system of operation, the reservoir is used only for flood control

purposes. There is no storage provided during summer months when the need is

g reatest for irrigation water, for improved fis-heries and water quality mann-

gem tPower celno rat ion , and ales the tics.

For info rmittion, a p Lan view of the dam and rose rvoi r al ong wi th typical se c-

t lea~ , Vi ic and doetali I s ale ksh;owsl ai Pl ate

.12) R.-~'lat ionll.

The Genesee( C River iaSIn) Re'in ater PResources ilanniacg Boanrd ,in thei r

ro(prT:oniv 'I c wter re'sources, p).la for the ha npiildished in I1976, ijen-

itiled thed I-or ai planningi stnldv to deeci ho exacrt q1a1t i ty of

diver to ii tt ttrriiation which are avai lable and the economic feasibility o,
ci a anaI vter fbr i trileat i on.

.a v t
I ifaI is uised aIs al -;on t co(t i rr i gat ionl wate( r ;Iaiag the

rt re or 1Lake (llt~lio eve esrr n Rochester. This area.

i,; r. t Lake Onltario Lake P1.11~ a eorvlice ate:i, iicluhdes 482 ,000 acres

0 ., lot- , anld dra illl- t i s, :k a it adalptable to

* .ci th, inl thkee ties )f tj!( caal1t11n(1pot n

[I i(,c,,;5~~ w ol ri r ti at i o n. The nkirhe r

oa .ss ubt atikall ar" se to 10 acres in 19 5f) to
'l, l's a W)'nd 5 4~)acres; inl P)W ')i4 dreind approxiliately the-
:1 1'14. AL though growth hasoeittd the alcreage irrigated is' a smaillI

'o l the, total itrivcable land. The laick of suiff icient quantities at
i tt, 1h., ullet.tai lty (f tutizre s;upplis ;ind roo;trictions relatedi to

r i pan as Uto other wate~r rights a! I have in et I eet on limit ing( the deve lop-

t ef rn g )it ion faciliis

The, Hnarr -- tdy aI~zo indicated thr-Idi r i,-s l 225) cfs present ly diverted

tot power at Medina may be available for irrigation should the power facility
he abandoned some t Ime in the futu re.

) [n l ighit of the above, the need for ri-regtilat i ng Mt. Morris to supply the

aecessary water for irrigating thle Ontario Lake Plain is justified. The
'pies tlion is: C;an there be any storago oif water behind the dam without

sine i as the itvel o f flood prot ct inn th~at the- dam is prov'i ding?
Prelirninalrv e'viliat ions made in 19/h indicaited thati it is feasible to main-
te i iiiervtis;toira),Je ,I bb,10 aicre--feet or ;ihtiiit I1I percent of the

Ia(t ii tt!;rite inid providle protect ion for a I lien] comparable to the June 1972
lend.~ The i r' Ro lfe guirvec (Ciirv,- 2) below -,flow that aIn increase in



stor age ,caused by add ft ion of 2]- ft . hi g I spi I way gatevs , wo Il d 1 , Iio~ 1cdfor

additional flood control , and for hydropower geeaF,. ti mpisa

operating policy that would have a drawdown of the conserv~at ion pool Which

will be filled up by spring runoffs. Further study is required for a

detailed reassessment of storage requirements and the conservation UIses for
which the storage would bxe al located.

Assessment, Evaluation, andComparison of Preliminary Alternative Plans.

Table 5. 1 provides a brief description of the 12 preliminary alternat Ii'

plans formulated to reduce flood damages and allied purposes in the G-nesoo'

River Basin along with their estimated Cost , Benefits, and signif icant

environmental impacts. A comparative analysis of these alternative plans

made for the select ion of those that warrant further detailed sruiiv. Th-
basis of compari son is the No-Act ion (do nothing) Plan.
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4 irportln t i - orf- .:I i C " h l' t iso! e ,oi t.1i pr l n 1i nlrv FI, C r. 1 is'

ha ; I1: 1 ppoear well ti t to ulhi ', thL K \ t [fon;:i I ,! Yp c i ') l itsl,

W~frti't These plans al-,o o '1 >1 for tiirthor dot ai le i 4 oh!

iF ecO O on iC f t j C i en Cv mrnuv 1:'' roe'v" hoCl 1-ttr ro ;ts ;sl! lN -'l I i t I vu
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Table 5.1 - Asisessment. Evalusation, and Comparison of Alternative Plans (Cont'd)

Plan 5 P.. . . . Plan 6.

Iren Stannard-Portage-Mt. Horris Stannard-Mt. Morris (Flood Control)

Pla Description This plan calls for the constructlon of This plan calls for construction of a

Stannard and Portage Dam/Reservoirs to dam/reservolr at Stannard for flood control and

operate with the existing Mt. Morris other uses. A flood control pool and *ue--'r c--

Dam/Reservoir as a system. The syst.- t -zrytion pool of 54.000 acre-ft. In roctinatto

generate hydropower at all three sites, and with Mr. Morris, would provide for Increased

provide for flood control only In the flood control, water supply, and recreatIon

reaches above ht. Morris. No additional throughout the basin. This plan. under cperatin;

urban flooding protection in the reaches policies consistent with target curves 5.I (pare
below Mt. Morris Is contemplated. The 59) would also provide for headwater ieprovev:-

hydropower storage available to Mr. Morris to existing power plants downstream of the dr

Is projected to esual the sum of flood site. Thene plants o1d operate for loc.r

control storages at Stannard and Portage : rlods of time at full capacity tder rog::':

Dan.. This system's available Average flows as opposed to the current pract ice of .r

Annual Energy would be 432,495 H;'l. This gulated releases. It 'raId .m provide nc..,:
energy would be generated through instal- releases downstreaT for irrigation p::rpcO-*.

aifn of 1-2600 KW tube turbine at

.tauuard; l3-h.30 rd tube turbine at 1'rtae:

v-d 1-217O' 7.; tube turbine nt 
5

t. N

A descriptino of the Stacoard aFo lrtu r
:rlc/gcsclr'.r cooponenlts prettrder th¢.s

* ablr.

No t estloated N;ot estioated

• .- Not en: leane, Not t sted

*. . . : .

-. d.:2 . C. I, ..' f'
2 - .

•1 . -,,..' a 1-pacts Significant impacts 3re similar to those . ;eacts arc lesser than those !. I- , 3.

:dscribed for Pla 3. Addltioual- y so a .
- -tlands wo-old probably be. adversely

lepacted within the conservatlon p-ol

upstream of the Mr. Morris Dan and

Reservoir. Social effects and Impacts uno

community cohesion would *Iso he sIilar to

those c! plan 3.

r,,,.-:-,,r.1 lIn :,NYes

SI :~~ ,ec Interest Dur Ing Construction (I1C).

(21 ., a les Agriculture and Nonagrlculture flood damages.
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Table 5.i - As,ess,ent. Ea-iatito. and Comparison of AIt ritIve plans (Cont'd)

. .P l a n : P l a n 8

It,,l 15-Foot Spillway Gate (hydra) : 27-Foot yGate ±hydrs -

P Elan Description This plan calls for addition of 15-foot high: This plan calls for addition of 
2
7-fot hih[

spillway gates onto the existing Mt. Morris : spillway gates onto the existing Mt. Motrri

am/Reservit. The top of the spillway : Dam/Reservoir. The top of the spiliw.c

gates would be at elevation 775 ft. This : gates would be at elevation 787 ft. Tli

increased storage will be allocated to : increased storage capacity will be all-ate,

generate hydropower at Mt. Morris. No : to hydropower generation at Mt. Morris. The

change in existing level of flood protection: plan calls for no additional flood control

to dow-ostream of Mt. Morris is considered. : to the existing flood control levels pr"-

The powerplant would be equipped with 1-6400: vided by the dam. A power plant woul! !-

KW tube turbine to generate 34,358 MWII in : built and equipped with 1-8300 YD the too-

Average Annual Energy. This plan would also: biae to generate 21400 MVH in Averae A-1-:
require that 375 cfs be released dow-nstrearo Energy. Under thin plan 375 cfs wol-1

to irrigate the Ontario Lake plains as released for irrigation purponoc a,

de.scrih 1io plan. : J-,rrlt-d in Pln 2.

Fo, -;o t ,st lmet d Not estimated

No-'-F,2..l Not vst ma- Not estiste,2

7 a' - ',.*!. 'l. 7t,2 if ."

2,557 .300.0

2.477,41.

." , . ' ,l ,adts oI gt- 'e . v , 7o',e' I , were added to elevation 27

the ci.cti.,n ,l ce.etio.. . ',.' r'-conservation pool elenatino of -1 f
wuld I onclat, (Iocg-tern) rhoo t . -,) oeld inundate (long-term) aboot 2.1 1-

are, .- h of which wold he riprei s-res, n eh of which would be ripanian

" terrv tte ii wildlie habitat ,at the hetoc : terretrial wildlife habitat at te h.'::o
a rnd c- the sides oi the g;orge. Aoe wt-r ad on the sides of the gorge. At Or.:

Ivc-o I loctu-at ion doe to e.iporation ard : .. nimnm water surface elevation for the

Spartial drawdown within the pool would he flood control pool of 807 feet, op to 2,

a nticipated. which could afrect warnater acres more could be temporarily ino-r,.
fish spawning to some degree. Appronimotely: for short-term periods. Otherw-'se. s:'rll-

-

13 wetlands (innoling about sin wetland : crent impacts would be similar toth-o,
* types) may be adversely impacted upstreao : d,-strlbed for Plan 7.
" of the dam on a short or long-tern basis.

* Some adverse impacts on fish in the forms
* of turbine mortality, entrainseet, or

e . impingement may occur.

: . ,rry Fotward Ilto : Yes. (3) Ys. (3)

Fea.sibility Phose

(I) Includes Interest During Construction (IDC).

(2) Includes Agriculture and Nonagriculture flood damages.

(1) The concept of adding gates to the existing Mr. Morris Dam spillway section is a viable concept contained In Plans 7 an 0.

For all practical purposes. Plans I and 8 will be carried into the feasibility phase as one plan (h). Further studies ill

determine the most efficient and/or practical height.
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a->V -AOArso-ot, . isalruAtinn, and Comparison of Alternative fins (Cord ')

Stannard - Portage - Mt. Morris Mt Mr. nv

____ I tr !?fo siia ae 2/-fot gate (Flood Control -1 P~rr

NanPl Drooript ioo io;laCAlls for the oonstrsrctlon of . -' -, ' . -1; fo- 0i., dlilo- 'f 27fr
iarrat and Portageoille Damfifeseevoirn hfppS spill..' "ge; on o the 0.1st in .

aI a,! JtIrrrr of 27-font high spillsway gates Morris d.- The toorarAsi' en at !it.

-t" ith' exstIng Mt. Morris dam. These :Morris il . 1 ahl, n 1e- to Nh r

..ro,,r vervors will operate as a system to gcoirattirn -,rr w!!! t 1--.,! !Iron, cnrol

',~ r.itr bolrrrctric power at all three tCh i.r -s bialrrr rr-t -- "aIs e- ,-
t' . All ioorrasedi storage at Mt. Morris f- iry-t rrrlr orv 7. v-;.0 t

1- 1r -, roa t - to hydr opowe r Fgrornto: lia wrrl als o.-2 r.-i-o -uI I

1r'r rf flIorrd st orag . , fhIo-] t he ftlrl" I-. I Y. -I ' , -

n, :-Rsornoi r w.old prot ect the ii so. h tS rrr! '1, a rT 1
ti. Morris throopFh to A-'>. A 7:, . :!

t' i-ete l hndro..torage aollfri

taeat MIt. "orI-. Ti- 1 1.

* . .t 'he 1-'r ,

T- 0

-7 r f.t rr-

Tot a '' .

- . r . ~.rtoy .. I~ra 1,i;-.rt are similar t,t h- '1W I.,. !7 W"

Rea v. irsfi M4t . Morceis . if 1 rait ro r',. sa rr-. *i 1

irel'ai 87 g feet, tire -r-er~ As. .r 1 ri:~sII'l~ga--

iron Io ele tos of AM] feet w',rldf trai teMo n. r 0 ~res~ r;.~
nar (longW- toe, shoot 2 0 *.- c-

0
, t r'r~ r.'M r

Jnilch r...ld Ia' riparian terrestrial hfiriiai r I log ter N-'1 'os.orn 'ra

..'rt-r fa,ttoa and on the sides of fthe fish !,to fr-n 'i.ro s.

'-wie , also aorj I I wetlands -eold be-N ii.ir1-, "1 r!
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STIDY MANAGEMENT

The purposes of this section are to: discuss the feasibility phase
methodologies for the Genesee River Basin Study; provide an outline of the
principle activities needed to complete the feasibility phase of the study;
describe the contemplated public involvement and coordination activities,
and; to provide information on the schedule for the remainder of the study.
The primary goal in the reconnaissance phase has been to evaluate a wide
range of alternative plans that would satisfy the National and Planning
Objectives with the purpose of reducing the number of alternatives for
turtlher consideration. The evaluation to this point in time indicates that
th re ire few preliminary improvement plans that warrant further, detailed

in t lie teasibi I ity phase: Plans I (Mt. Mo rris Re-regulation); 6 (Mt
Norris with lI-Foot Spillway Gate Addition); 8 (Mt. Morris with 27-Foot
,jptIlwav (;ate Addition); 10 (Stannards, Mt. Morris with 27-Foot Spillway Cat(-
;lddit ion); iad the No-Action Plan ('lin 2). The management plan prsenttt

(Ii .I. lit t hese t our prelimit. ry iip-overIneOnt plans, 1) 1;om,"

-r(i ,ti, ti-rot ant ti,' t-A ti T" Plan wa1rrant I urtlir Coii ,it. 'tittii .

1 !i I I ITY PlhA:;F . .li I ,)iU Y

I n; i; li L ;il i I it 'v ;hi,; wil 1 w1, plac td net n re liniw , !I
.,, i:-:,,n it u. ad e s ,, mate's; tic the .above plans a:id/or- vaT i'Ii '':

. I,, fl : n111 , tu . h i, i i ii vs i :: .ii t' ltr; it' v 1;t n ; tl ttii ,; ti111

t r . ' I j l''it i ' ii tOvl p I

;t . . di,!, u!l, i }' , : Iil it. ! tot.. iilislliall ;ftl', v en;' .1 rite 2

N ' I .I . 2' , 2 '' l 
i  

t i i l t 1I " t i' i I io , 2

..................................... I:. 1:tt~..r ' .t -Ie t:h,- i!uIi 'lit.II

I'r , ; r . , i , i , r ~ l lit
, 

' r i , f 4 T ', 1 , f , )I I '/ l i~ l l u . t : !

* i.>r r * l rttinfi le t , i .l , . ili. is l ,. fiit~l ! Iti is l i..t i i il

I r l V I',; , I .

SI t 1 1., 1 1 t 
r

I I
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c. Real Estate.

The real estate appraisal for Plans 6, 8, and 10 will be conducted by

North Central Division.

d. Hydrology and Hydraulics.

HI&H work includes developing discharge-frequency, stage-frequency, stage-

discharge, and damage-frequency curves (5-1/2 man-months); analyzing the
impacts of the Standard Project Flood for preselected Plans (3 man-months);
refining plan designs (1-1/4 man-months); and preparation of the Draft and
Final Feasibility Reports (3-1/4 man-months). Contract work consists of a
contract with the Hydroelectric Design Center, North Pacific Division, to
assist in the design of the hydropower plant, and intake and outlet struc-
tures.

, eotechnical.

Contract work includes a subsurface exploration contract and a contract

with the Oho River Division Laboratory to analyze soil samples. In-houste

work includes: preparation of Scope of Work and supervision of contracts

(1-1/2 man-months); a sedimentation analysis (1-1/4 man-months); a foundation

analysis (1/2 man-month); geotechnical design and preparation of the Draft

and F naI Feasibility Reports (1 man-month).

En,,ineering Den ign.

be:iv gowork includes the design of dam and levees (3/4 man-month).

a.. ;' n,' rai I_ Ku p i nec rin..

The work invoLved inchides preparation of the final cost estimates for

,.lect, ;Plans (I man-month).

J: Ir,it t jag.

Abmut 2 mrnmonth:; of in-house ettort will be required to prepare visual
i d t<or public mk)C t in ,s and ) ra phic d isptays for ti Draft and Final

i ti li ty .,p r t

i W. +t d Pr ocea::;n o .

,rd "r !c-: ing wilt be required to type information packets for

,t k'tip ub, 1 ulic meetino;; , and the Dratt and Finat Fe'asibility Reports.

p- R,j i, , l,,t io, .

(:,,nttrict wotk consl Jtsa ot contracts to print the Reconnaissance Report
, a, ()tatt .,, Fimal FeIsibiltty Reprts.

.'l ' a I al l i ' t I oll t t

"M+ill. ,:,.1, 1 11,,h ; , i , ith m +.;,. ,vtt,()It W Iill , r,,qp i ired t o 1)r e pa r t Inodgi-



P. Pro jt ct Ni oe mc T t I nd IIla Inni ag.

The study maniawer is expected to spend approximately 50 percent of his
time on feasibility phase activities primarily in coordinating efforts of the
interdisciplinary team, preparation of materials for workshops, public
meetings, coordination with other agencies and local interests, costs and
other analyses, and report preparation. This in-house effort totals 10-1/2
man-months includingF planning supervision.

PUBLIC INVOL\YMIENT AND) WORDINATION'

Close coordination will be maintained with principal study interests
(i.e., USF&V.S, N' Y'S DE C, local vovernmt~ent officials, and local interests)
throurhout the feasibility phase to obtain their input as the study
progresses. Fo rt tit r , two puobl ic meeti~ngs will be held to keep the general
publ ic intorrwed oni fti stuodv progrecss and to solicit Public comment. The
first Meeti me will i7e1 ho'ld in1 the Ind Ouarter of 'Y 88 to review the results

of this reco-nna-issnnicu stn. otinl public m-eet ings will be held in the
t h Quiart or of FY "- to present the finial findings of the fea sibhili ty study.

STUDY SCM F2ITi<L

The miles tont, datt- eosbowni on thie CI-1 are the ,ame as the lnatest approved

st-kodV schedulle . Frow7- thc (I'M1, the Draf t Report , incl1udinag Draft F IS , is
scedd t o I ( -SuhIM i t t-Il to 0No r th C en t rai Div is ionr in l) ec e e r 1988 C t (',S-6 ) and

t he F:i nal , , o rt, incIuid in F inaI KIS , i n A u gusqt 19 89 (" S -10)

The schlo I e :or theA ma icr act ivi ties , assumi ni the finial recommendation
o' this stl00v is to implem.ent a i (30(1o coat rol plan, is shown in Figure 6. 1
As i ad icated, to tci loi nok completrion- of the Feas ibility Study in FY 89, the
report wold be Sent forward for Washington level review and authorization.
The General Design eora nduti (final desig7n document) Would then be initiated

and is current lv scheduled for compl et ion by the end of FY 93. Plans, and
specit ications and Reall Estate activities Would follow, With initiation of
cfast rootion pro jec- ttd to s tar-t ini FY 96.

68 Rev. 12/86
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SECTION VII

CONCLUSIONS

The primary purpose of this section is to provide a summary of the signi-
ticant conclusions reached during the reconnaissance phase of the Genesee

River Basin study. The study findings, analyses, and results are preliminary

in nature, but conform with the study purpose and authority. Based on these

results, the following conclusions were reached:

a. In terms of existing and projected supply and demand, the basin has
important needs in the areas of flood control, municipal and industrial water

S"upply, and general outdoor and fish and wildlife recreation. Other impor-
tant needs are sIupplemental irrigation, protection from streambank and agri-
cultural land erosion, and hvdroelectric power generation.

b . As possible solutions to the basin water resource needs, 1? proliloi-

nary plans were formulated and assessed. The assessment indicated that for

plans warranted turtiher, detailed anailvsis in the feasibility study phase,
wherca; eight others warranted no further consideration because of lack of

k coirrom ic ju atifticatior or K iluore to achieve the primary water re coirc 2eed
i dered.

c. ilvdropower 1,-vetopnelit opportunitiea are realistic in view of the
:nrterests t-xprestced by noir-,rodraL entities in economically viable

.2 r. ht r U'poser 1 mi'tS

'i . 1 I e : .-111 A .1;l I I r -'K,T V i I -v hi i s adequate protection I rm ti he more

rennt or iiihlv probablt I l,,ods . This protection is providod by levees
td!,! at Ii1 I 2 ,lri.-.ri; hi|li Lt lv local farmers with Governmental assistancf,.

re ,idual dar.r:Igea a brg the valley are significantly meaninfful to

.tl: tltV ;on.e torM of .idditi nrI protection. Therefore, a small scale local
I Ioi prottc-t ion project will b incorporated, as a component, into those

;;l.n tart will I ,, w tLit li rther in tie fea,;ibilIty phase.

,. r. iritlhori. d t l,,d c;,Itrol projects for Spring Creek in Caledonia,

%,.w 'fork, in,1 e,.el (ree-Ik in > Moroe County, New York, should he deauthorizied.
Iee, 1 t)iect ; .re S Ir lon,,,er ,-oronomical ly viable because of increased Costa,

c irryi i cord it ion;, .tnd/or I o': of local sipport.

)/



SECTION VI LI

RECOMMENDATIONS

Based on the results, and conclusions reached, I recommend that the
District proceed with the feasibility phase of the Genesee River Basin study
and prepare a Final Feasibility Report.

DANIEL R. ,",AX,,

Colonel , Corp:; C)l Vn) 1inee r ;
IDistrict (ori-mnim r



A

* j

.4 *
-4 .4

* ... 4 4
* 4 .

- - - -- - . ,-,

A. ~ 7<t'
--..- ,

Xr'7

I

k ~
2 .~

.7 *
/ f

C'
," . \~jtF

7..-. ~

~J. -.. IS .5
/ I

.'

)

2 -' -~

-I.' .' .

K

0

* / A.-.---

/ ~ .-.- -

,. '----

/

)%%~CflNA

,Tid',.

-I *.~ Th1LND~ 5) 5)ASIN IL AN

2 AC ~N JUNE I' C~3

A.. U' * ~.... .. - . N,> I N At 7)
.8,.



0'

:.7v ~

A -*---**-* } ~ N ~ '

- - // ~ 4 * *~

I-

-I'
~*-' -/' /' N. C

- '-'-

/ ~ -------- lv

'7 ('7' ~

p / //~- ~ N.
/ III ~'N~

III * N.
I

:1 fi'( 7- N.

~ K
>N

N. NX I
N, N'

"'N *NNN~ ~
~**~

)

~

N.

I
I

.- / /

~, ~// ~

I I..,
~,



-E

. I I
- J

I -

* :1
a - I

I *

I II

I.

1 4;

* -;4 * *4.
A

I'

A * -

-, - I * p

I

N



______-w-------------------- -~- - -~ - - -~ -

/

7

I.. ~ 4 ~



_UPSTRE A. ELEVATION

"_'Y L" -. --

II,

T~ **~ C(IF EMR.ANKUEAT

L" r-V--- ' V7--

CONCRETE SPILLWAY SECTION

GENESEE RIVER BASIN
RECONNAISSANCE STUDY
NEW YORK and PENNSY,'VANIAJl

STANNARD DAM
PLAN and DETAILS

U SARMY ENGINEER DILSTRICT f3lJFIAL 1o
AUGUST 1986

.A T I 2



/

I

7 -~

2\ L

4
K

.- I.

-,

7<~

/



1~~~~ - -

A

- ->1
.4-.

(

*1

I

tN A

V ~ -

C..
* *H~ .' .1 * .~. . At.: A

~ *I~l* F ''~ V

* .. F 'k)F~ TA~[. ~ I

~.L. V *

I ~



1

6~ S

<VI

A
~mp4*~

'.1

AM



r
.4.- 9..

0 ____

f . ii K~.. .\l.iA

I *\~



-- - - - - -Y-- ---- ~- -~ - -

7
'4 A

I - A

A
~.

,~ A* 'C

A ~-

'I I-'
- I

- II
.- 1

I

'I

* I
A /

A / I

J .- ,

~ /

p
~0 /

p
I

, /

I' k i

* A
I ''F

~ .1

-F,

Iv A

__________________________



, *

ro

PP

VN +

. ; .. ..

. .*.. .,. ..

4.°

.< ',f i, ., nd PE NN'.Yl VVII

• PO.AG 5 HOLE
D)AM ind RESERVOIR

-L h;. .. I '. -4

I1 i i i- I



4

42 MOUNT m(R NI ,k -

VICINITY MAP /
C A

V 'CA t,

/ 'c . o '  
.

G: E N E- S-E E'

-F A LL 
o 'St eln

FALLS N 4 'FAZ t

~!

" j/
VCAFIT PMA

PC 0 R T N G E

N D

'.9Cast-. 
- -

/ ,U,, " -.1-. -O. • "d //

/ - , u n d o -.

- - A'



; L E I C E.S E R

'o~w'
ex -- e-.

, U N TM 0 R R I S

oow:,-> Sonyeo
ML

MOUN MORROVELAND

/ <  1

U " N[ .L NI VEIF BASfIN 1NDU 4TMOUNT MRIS LAKE

U S F~M ENGN~e Pi P~. BUEAL\

,L *1





/A

J

'F N E' IT RIVER BASIN
t44t...4..JL4 ~L.-j.,-" . . OrJNAISSANCE Si UDY

N; W u kK ond PENNSYLVANIA

'J I,'NAt j ' F VAT N t-, MOUNT MORRIS DAM

PLAN and DETAILS

S A-MY NG:INL f DIS'.TwCT fUiF FAL 0
AOGW i 980~



AD-A199 138 SIN4

UNCLSSIFID __F/c 13/2 gI.



* -'t1.0 - 8

~20

l25 1.4 L.6

- 1 1- 11



WoN-OVERFLOW SECTIONT

- ~ TOP GALLERY
,. ' ~ ____ ____-EL 74 4 6 9 lUpp

"A- X

PENSTOCK INTAKS---

cw~t.,'. o1.91 o'290 J

N ~ ~ ~ ~ Z -ts. L-:~U
c."o, Wlr Co

UPSTRE

Ui-fy GOA

f L '600
p C EL '56 47

~ oo, EL 7430 L-,' 0 j,.-P EL

5 90v. 39 goj

F-4 co/ QL63 __ lo lc"

/W _ * *

OPEATINGr GALRY-00 -

/9/ Ii 40 0,

SPILLWAYSECTION
SOWN I 'nchs 40 tNgt

40' 0 40y 8
L~u I-L i I-



-J

U M0/a, 5 0,0. 550, 0'
SPILLWAY T O-VEfO SECTIONII

60, OL~aav EL 9QCQc

1- '4469Upow Ga'lw,) C-1, eL 7600 - EL783

- j--j -~ --go//tryVVL o

______~~E 726__ 0L70

OERATING G-ALLERY SUM / -To,,Iato

- OPERATING CHAMBERS ,

-~~- - - - -- -~1 - - a

SAUP PIT- t''r' ,a/ aI,

UPSTREAM ELEVATION
ScoW. 1-1 ze' 50 fto.

-~A of' O x

A, "s If 0-i ro- - 0,p~ s

S., ~ ~ ~ ~ ~ ~ ~ .aIf 0-' fL :') Q -P0p '"' opG,.- C 7Q -, - ope 0,v
.P -aod 77c77z, b0

EL 770 0

L716 0 7

EL 72F60 '0
75

-- I NON-VERLOW ECTON SCTIN THOUG PENTOC
Scab.~~~C I oN 4 P. Sol ,wh* 4

Leadt 2aU~,f*P.
4/o ,f co

NON-OVERFLOW~an SCINSCINTRUHPTYPCALSCIN

U G.ARYENGINEE R IVER~ B UASI L

UPSTREAMAT ELVAIO




