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Syllabus

Flooding occurs along the Mamaroneck and Sheldrake Rivers at the
Village and Town of Mamaroneck, New York, and Byram River at the Town
of Greenwich, Connecticut and Village of Port Chester, New York,as well -
as several other locations in the watersheds. -

The purpose of this study is to identify flood problems along the
Mamaroneck and Sheldrake Rivers, New York, and Byram River, New York and
Connecticut; to develop effective, economical and environmentally accept-
able plans for reducing or preventing flooding and the attendant damage
to public and private property; and to establish the feasibility and extent
of Federal participation in the plans. 1Investigations have indicated that
Federal interest under this authority for the Mamaroneck and Sheldrake
Rivers basin and Byram River basin is justified only at the areas of the
Village and Town of Mamaroneck, New York, and Greenwich, Connecticut and
Port Chester, New York, respectively. The development and evaluation of
alternative plans and the selection of the recommended plans of protection
at the above areas were guided by the objective of solving the flood problems
in ways that would be compatible with the surrounding environmment and with
prevailing community needs and goals.

The largest floods of record resulted from the storms of October 1955,
June 1972 and September 1975. Damages within the Mamaroneck and Sheldrake
Rivers basin for the June 1972 and September 1975 floods amounted to
$3,500,000 and $19,700,000, respectively, based on existing conditions of
development and December 1976 price levels. These storms inundated large
areas of industrial, commercial and residential property at the Village
and Town of Mamaroneck. If the Standard Project Flood were to occur along
the Mamaroneck and Sheldrake Rivers at the Village and Town of Mamaroneck,
approximately 330 acres would be inundated up to depths in excess of 16
feet. The October 1955 and June 1972 floods inundated a large area of
residential and industrial property at Greenwich, Connecticut and Port
Chester, New York, and damages within the Byram River basin from these
storms would amount to $1,066,000 and $483,000, respectively, based on
existing conditions of development and December 1976 price levels. If
the Standard Project Flood were to occur along the Byram River at Greenwich
and Port Chester, approximately 60 acres would be inundated up to depths of

16 feet,

During the progress of this study several solutions to the flood
problems at Mamaroneck, and Greenwich and Port Chester were investigated,
including non-structural and structural alternatives. The possible conse-
quences of the alternatives developed during this study were evaluated
according to engineering feasibility, and for environmental, social well-
being and economic effects in accordance with guidelines on the Water




Resources Council's Principles and Standards. Through the process of
plan formulation, it was determined that the best solutions, considering
economics, social well-being, community impact, the environment and en-
gineering principles, were structural alternatives.

The selected plan of protection on the Mamaroneck and Sheldrake
Rivers at the Village and Town of Mamaroneck consists of channel modifications
levees, retaining walls and tunnel diversion wyorks, and has an estimated
first cost, exclusive of preauthorization studies, of $34,400,000. The
estimated Federal and non-~Federal first costs are $29,530,000 and $4,870,000,
respectively. The total annual cost including interest, amortization,
operaticn and maintenance is $2,230,000, while the total average annual
benefits are estimated at $3,060,000, resulting in a benefit-cost ratio of
1.4 to 1.

The selected plan of protection on the Byram River at Greenwich, Con-
necticut and Port Chester, New York consists of channel modifications and
local protection works, including levees and floodwalls, and has an estimated
total first cost, exclusive of preauthorization studies, of $4,475,000. The
estimated Federal and non-Federal first costs are $3,540,000 and $935,000,
respectively. The total annual cost including interest, amortization,
operation, maintenance and replacements is $309,000, while total average
annual benefits are estimated at $488,300, resulting in a benefit-cost ratio
of 1.6 to 1.

It is recommended that the selected plans of protection for the Mama-
roneck and Sheldrake Rivers at the Village and Town of Mamaroneck, New York,
and Byram River at Greenwich, Connecticut and Port Chester, New York be
authorized for construction, subject to certain conditions of non-Federal
cooperation.
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31 October 1977

Streams in Westchester County, N.Y.
and Fairfield County, Conn.
Feasibility Report for Flood Control
Mamaroneck and Sheldrake Rivers Basin, NY.
and
Byram River Basin, Conn. and N.Y.

The Study and Report

PURPOSE AND AUTHORITY

The Mamaroneck and Sheldrake Rivers and Byram River watersheds are lo-
' cated along the northern coast of Long Island Sound within the New York City
metropolitan area. The Mamaroneck and Sheldrake Rivers basin lies entirely
within Westchester County, New York and contains portions of the Village and
Town of Mamaromeck, the Cities of New Rochelle and White Plains, the Towns of
Harrison and North Castle, and the Village of Scarsdale. The Byram River
basin lies principally in Fairfield County, Connecticut and partly in West-
chester County, New York and encompasses parts of the Town of Greenwich,
Conn., and the Village of Port Chester and Towns of Rye, North Castle,
New Castle and Bedford, New York. Areas within these watersheds have been
subject to recurrent flooding throughout their histories with severe floods
occurring recently in June 1972 and September 1975. '

This report 1s submitted in compliance with resolutions of the United
States Senate Committee on Public Works adopted 14 September 1955 and 14
November 1955, and with resolutions of the United States House of Representa-
tives Committee on Public Works adopted 13 June 1956 and is in partial
response to these resolutions as they relate to Westchester County, New
York, and is in full response in relation to the Mamaroneck and Sheldrake
Rivers and the Byram River basins. All of these resolutions were adopted as
a result of the damaging floods of August and October 1935. These resolu-
tions are presented in their entirety in Appendix H, Authorizing Docu-
ments, Coordination and Pertinent Correspondence.

The Chief of Engineers by letters dated 16 September 1955, 22 and
23 November 1955 and 27 July 1956, requested that the North Atlantic
Division prepare and submit a combined report of examination and survey
scope covering the resolutions of 14 September 1955, 14 November 1955, and
13 June 1956. The North Atlantic Division Engineer assigned the report




covering the three resolutions by letters dated 27 September 1955, 30
November 1955, 1 December 1955 and 26 October 1956.

The Chief of Engineers by letter to the North Atlantic Division dated
22 April 1976 granted approval for the preparation of an interim report
for the Mamaroneck and Sheldrake Rivers under the Westchester County
Streams Survey Investigation. Approval for the preparation of an interim
report for the Byram River was granted by letter dated 18 January 1977 from
the Chief of Engineers to the Division Engineer, North Atlantic Division.

SCOPE OF THE STUDY

This survey study focused on the evaluation of the flood problems in
the Mamaroneck and Sheldrake Rivers and Byram River drainage basins; iden-
tification of these problems and their relationship to the overall environ-~
mental and socioeconomic needs and desires of the people living and working
in the drainage basins; development of alternative solutions for protecting
the flood-prone areas and preventing flood damages; determination of the
costs, benefits, and environmental impacts associated with implementing
these measures; and selection of the plan which would effectively solve
the flood problems in a way that would be compatible with the environmental
and socioeconomic needs of the study area communities. Investigations have
indicated that Federal interest under this authority for the Mamaroneck and
Sheldrake Rivers basin, and Byram River basin is justified only at the areas
of the Village and Town of Mamaroneck, New York, and the Town of Greenwhich,
Connecticut and Village of Port Chester, New York, respectively.

LOCALITIES INVESTIGATED

Detailed investigations were limited to the Village and Town of Mama-
roneck along the Mamaroneck and Sheldrake Rivers and the Town of Greenwich,
Connecticut and Village of Port Chester, New York along the Byram River
where improvements for flood control proved to warrant detailed study. At
all other localities where flood damages were reported, preliminary inves-
tigations indicated that there was no possibility of developing economically
justified plans of protection and no detailed studies were conducted.

BASIS OF INVESTIGATION

This report is based on area field reconnaissance, field topographic
surveys, soils investigations, hydrologic and hydraulic studies, consulta-
tion with local interests, review and evaluation of previous reports and
other related studies. Data concerning the general description of the
basins and their economic development were obtained from field investiga-
tions, published maps, United States census reports and consultation with
local officials. Records of the United States Geological Survey and the




United States Weather Bureau were utilized for climatologic, hydrologic

and hydraulic data. Flood losses, extent of flood area and other data con-
cerning flood conditions for past floods were determined by field damage
surveys, interviews with local residents, review of flood data prepared

by local officials, newspaper files in the area, and local and published
reports. Initial plan formulation and late stage studies in the prepara-
tion of this report were coordinated with State and Federal agencies having
expertise and interest in flood control and storm runoff, and with environ-
mentally oriented planning groups. See correspondence in Appendix H.

THE REPORT

The purpose of this feasibility report are: (1) to summarize current
and potential problems, needs and alternatives for flood control purposes
in the Mamaroneck and Sheldrake Rivers and Byram River watersheds; (2) to
present and discuss the results of plan formulation which develops the re-
source management systems; (3) to identify specific details of the selected
plan; and (4) to acquaint the public with information obtained and con-
clusions drawn during the feasibility studies,

In the interest of clarity and presentation, the results of this study
are presented in a main report and eight appendices. The main report is
the basic document which presents a broad view of the overall study for
the benefit of all readers, both engineers and non-engineers. It also con-
tains conclusions and recommendations.

The eight appendices present supporting data and details of the
various aspects of the study:
Appendix A - Hydrology
B - Hydraulics
C - Geology, Soils and Foundations
D ~ Flood Damages and Benefits
E - Cost Estimates
F - Plan Formulation
G - Environmental, Social and Economic Effects Assessment
H - Authorizing Documents, Coordination and Pertinent
Correspondence

e

PRIOR REPORTS

Previous reports on all or part of the Mamaroneck and Sheldrake Rivers,
and Byram River basins are described below. Several of the reports investi-
gated flood control improvements along the same reaches of the Mamaroneck
and Sheldrake Rivers and Byram River which are considered in this report.
All of these reports were reviewed as part of this study. Table 1 includes
a brief summary of prior Corps of Engineer reports on flood control investi-
gations.
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Corps of Engineers Flood Control Reports

A Preliminary Examination Report on the Mamroneck and Sheldrake
Rivers and bridges in the Village and Town of Mamaroneck and Town of
Harrison, was completed by the New York District, Corps of Engineers on
14 August 1942, This report was marginally favorable and recommended
further study in the form of a Survey Report. However, the Survey Report
which was subsequently completed and submitted to Congress on 9 December
1948 was unfavorable. A Survey Report for streams in Westchester County
completed in May 1968 considered local protection works at the Village of
Mamaroneck, consisting of channel rectification with walls and levees along
the Mamaroneck and Sheldrake Rivers. The study was favorable; however, the
Board of Engineers for Rivers and Harbors returned the report to the Dis-
trict for reconsideration of a debris jam occurrence. Restudy indicated
the considered project was not economically feasible. A Reconnaissance
Report was completed in April 1973 which considered channel improvements
along the Sheldrake River in the Town of Mamaroneck consisting of a rein-
forced concrete flume. The report was favorable; however, the cost appor-—
tioned to Federal interests was in excess of the small project authority
limitation, and further study was recommended under the Westchester County
Streams Survey Authority.

A Preliminary Examination Report on the Byram River was completed in
April 1946. This report, which was unfavorable, considered channel recti-
fication of Byram River upstream of U. S. Route 1 at Port Chester, New
York and Pemberwick, Connecticut. In June 1959, a Design Memorandum was
completed for the Byram River at Pemberwick, Connecticut, This report con-
cluded that a small flood control project was warranted on the Byram River
at Pemberwick, Connecticut. A Reconnaissance Report was completed in
April 1973 which considered local protection at Greenwich, Connecticut and
Port Chester, New York consisting of levees and floodproofing measures
along the Byram River. The report was favorable and recommended further
study in the form of a Detailed Project Report. The subsequently completed
DPR, however, indicated that the cost apportioned to Federal interests was
in excess of the small project authority limitation, and further study was
recommended under the Westchester County Streams Survey Authority.

Flood Plain Information Reports

A Flood Plain Information Report was completed in January 1967 for
the use of local interests along the Mamaroneck and Sheldrake Rivers.
Flood plain studies have been completed for the use of local interests
along the Byram River in October 1964 and January 1966.




Navigation Reports

Prior navigation reports within the study areas include: Survey re-
ports for the East Basin of Mamaroneck Harbor at the lower estuary of the
Mamaroneck River, which was submitted to Congress on 19 June 1959, and for
Port Chester Creek at the lower estuary of the Byram River, submitted to
Congress on 1 November 1928. Each of the above reports resulted in
authorized Federal navigation projects.

Hurricane Reports

The only previous report which includes the study areas is an Interim
Survey Report on Hurricane Study of Westchester County, New York, along
Long Island Sound, which was submitted to Congress on 29 November 1967.
This report recommended that no improvements designed to protect the shore-
line areas of Westchester County, New York, along Long Island Sound, against
tidal inundation be authorized at that time. Additionally, Part Two,
Chapter XXXIX (unpublished) of the report (Senate Document No. 14, 85th
Congress, First Session) on the "Land and Water Resources of the New England
- New York Region,' prepared by the New England - New York Inter-Agency
Committee, includes a brief history of hurricane occurrences in this region,
a description of the hurricane problem, and a general discussion of methods
of reducing damages.

Reports by Other Federal Agencies

There are no known published reports by other Federal agencies. All
of the communities within the Mamaroneck and Sheldrake Rivers and Byram
River watersheds are participating in the National Flood Insurance Program;
although no Type 15 Flood Insurance studies have been completed for these
communities, a number of studies are currently underway.

Reports by Non-Federal Agencies

A report on flood conditions on the various streams in Westchester
County, including the Mamaroneck and Sheldrake Rivers, was submitted to
the Westchester County Board of Supervisors on Storm Water Control on 27
November 1945. Major flood relief measures considered in this report in- -
cluded: (1) channel improvements along the Mamaroneck and Sheldrake Rivers
in the Village of Mamaroneck, (2) the diversion of flood flows from the
Mamaroneck and Sheldrake Rivers in the Village of Mamaroneck, (3) flood
detention along the Mamaroneck River at the Westchester Joint Water Works
Reservoir, and along the Sheldrake River at Larchmont Reservoir #2 and on
the East Branch. This report recommended that a project consisting of
channel improvement in the Village of Mamaroneck in combination with upstream
flood detention be adopted to control floods along the Mamaroneck and
Sheldrake Rivers.




A Reconnaissance Report, titled '""Mamaroneck and Sheldrake River

Basins —- Analysis of Flood Control Studies,'" was prepared by Dolph
Rotfeld Associates and submitted to the Westchester County Department of
Planning in April 1968. This report recommended, subject to further de-
tailed studies, the use of the Westchester Joint Waterworks Reservoir,
Silver Lake, Larchmont Reservoir, Forest Lake and Spring Lake as flood
control facilities in the Mamaroneck and Sheldrake Rivers Basin.

Additionally, a preliminary report on flood control prepared in July
1958 by Gannett, Fleming, Corddry and Carpenter, Inc. for the Town of
Greenwich, Connecticut considered improvements along the Byram River.

Resources and Economy of Study Area

BASIN DESCRIPTIONS

The combined watershed of the Mamaroneck and Sheldrake Rivers, located
entirely in New York State, has a total drainage area of 23.4 square miles.
The leaf-like, two-stem watershed is roughly rectangular shaped, with a
maximum length of 9 miles in a north-south direction and with a width that
varies from 2 to 3 miles. The terrain is gently rolling, lightly wooded in
the upper portion and generally cleared in the lower valley. The ridges
extend generally in a north-south direction. Ground elevations range from
near sea level at the mouth of the Mamaroneck River to about 500 feet above
mean sea level in the northwest corner of the basin. The Mamaroneck River
drains into Long Island Sound at Mamaroneck Harbor. Mamaroneck Harbor con-
sists of an inner landlocked harbor and an outer open harbor, connected by
an inlet about 350 feet wide. This inner harbor is divided into two basins,
East Basin and West Basin, by a projecting land area known as Harbor Island
Park.

The Byram River watershed, with a drainage area of 31.0 square miles, is
located in the Town of Greenwich, Connecticut and to a lesser extent in
Westchester County, New York. Byram River, with a length of 13.5 miles, flows
in a southerly direction and empties into the Long Island Sound at Port
Chester Harbor, The lower portion of the main stream passes through Pember-
wick, Connecticut. The watershed, roughly triangular shaped, is gently
rolling with the ridges of the hills running largely north and south. The
highest peaks are along the most northerly ridges and attain elevations up
to 760 feet above mean sea level,




CLIMATE

The climate in the study areas is moderate with an average temper-
ature of 51 degrees, Fahrenheit. The extreme temperatures observed, based
on the available data for all stations, were 18 degrees Fahrenheit below
zero and 105 degrees Fahrenheit above zero at Scarsdale, New York. The
average growing season varies from 165 days in the Byram River watershed
to 184 days in the Mamaroneck and Sheldrake Rivers watershed. The relative
humidity averages about 67 percent. The prevailing winds are from the
northwest with an average velocity of 14 miles per hour.

PRECIPITATION

Data on precipitation are obtainable from five stations in and sur-
rounding the Mamaroneck and Sheldrake Rivers basin. The location, operating
status, period of record and type of gage are shown on Figure Al of Appendix
A, TFor the Byram River basin, data on precipitation is obtained from two
stations surrounding the watershed, as shown on Figure A3. The average
annual precipitation for the Mamaroneck and Sheldrake Rivers and Byram
River basins are approximately 44.2 and 47 inches, respectively., The ob-
served extreme annual values were 66.98 inches (Bedford Hills, 1901) and
25,83 inches (White Plains Maple Moor, 1965). The monthly extremes were
16.64 inches (Bedford Hills, October 1955) and a trace (Bedford Hills,
November 1917)., The distribution of precipitation throughout the year is
fairly uniform, with higher amounts occurring during the summer months,

PAST STORMS

The past floods of greatest magnitude in the subject watersheds have
been caused by: (1) intense rain accompanying transcontinental-type
storms; (2) localized thunderstorms; (3) hurricane-like disturbances of
West Indian origin; or (4) less intense rains of long duration falling on
snow—covered, frozen or saturated ground. Flood-producing storms over the
watersheds have occurred most frequently in the spring and fall seasons.
Some of the notable storms which have caused flood conditions in the basin
occurred in July 1889 (severe summer storm), October 1903 (cloudburst storm
extending over a wide area), March 1936 (general transcontinental storm),
July 1938 (severe summer storm), September 1938 (tropical hurricane),
September 1944 (hurricane), May 1946, March 1953, August 1955 (hurricane),
October 1955 (complex storm system), March 1962, May 1968, August 1971,
June 1972 and September 1975. The most significant of these storms are
described briefly in Appendix A, paragraphs Al2 to A22,




GEOLOGY

The geology of the Mamaroneck and Sheldrake Rivers and Byram River
basins are generally similar. The principal structural elements in these
basins are the Fordham Gneiss, Inwood Limestone and Manhattan Schist. Out-
croppings of bedrock are frequent throughout each of the watersheds. The
unconsolidated overlying materials are predominantly of glacial origin.
Stratified drift and alluvium deposits cover much of the low-lying lands,
while till deposits of varying thickness cover much of the hillside bedrock.
Further details are contained in Appendix C.

WATER SUPPLY

There are two major reservoirs in Westchester County, the Croton
Reservoir and the Kensico Reservoir, both of which are part of the New York
City water supply system, By agreement with New York City, Westchester
County is guaranteed water from the New York City system in volumes equiva-
lent to the per capita rate of consumption in New York City. The Croton
Reservoir system, located in north central Westchester, embodies 12 reservoirs
and 5 controller lakes which impound approximately 98 billion gallons from
373 square miles of drainage. The Kensico Reservoir, located just north of
White Plains, was originally constructed to serve as an equalizing basin on
the Catskill Aqueduct. In 1943 water from the upper Croton watershed was
fed, via a tunnel, directly into the Kensico Reservoir, and in 1944 water
from the Delaware watershed was similarly brought to the Kensico Reservoir,
thus utilizing this facility as the principal storage, mixing, and equalizing
basin for New York City's entire reservoir system. It has an available
storage capacity of about 31 billion gallons., In addition to the foregoing,
which supplies over 75 percent of Westchester County's water supply needs of
approximately 110 million gallons per day, there are a number of local water
supplies which utilize water from streams, ponds and reservoirs in the area.
Two reservoirs within the Mamaroneck and Sheldrake Rivers basin were former-
ly used as local supplies. These facilities, which were used until recently
as standby reserves to the supplies obtained from the New York City water
supply system, are the Westchester Joint Water Works Reservoir on the Mama-
roneck River and Larchmont Reservoir #2 along the Sheldrake River.

WATER QUALITY

- The Mamaroneck River and its tributary, the Sheldrake River, are
classified by the State of New York as class D streams within the study area
in the Village and Town of Mamaroneck and are considered significantly de-
graded. The lower tidal portion of the Mamaroneck River is class I and the
East and West Basins of Mamaroneck Harbor are classified as SB waters and
are closed to shellfishing. U. S. Environmental Protection Agency discharge
permits have been issued to local industries that discharge wastes into the
streams, primarily into the upper Mamaroneck River, and also into the Harbor




area as well. In addition to industrial discharges, local storm water
drains also discharge into the Sheldrake and Mamaroneck Rivers, Visual
inspection of the streams at the study area indicates that, although the
water consistently exhibits a murky, greenish-brown appearance, in general,
they are devoid of obstacles and garbage debris, and present a relatively
clean attractive appearance, particularly at the upstream residential
areas in the Village and Town. In the vicinity of the confluence and
donwstream in the Village of Mamaroneck there is increasing evidence of
water quality degradation due to the presence of o0il and floating debris.
The existing water quality condition within the study area is expected to
continue due to the urbanized nature of the upland area., The proposed up-
grading of the municipal sewage treatment facility at Harbor Island would
be expected to decrease the pollution load within Mamaroneck Harbhor.

The Byram River is classified as a B stream in the Greenwich-Port
Chester area by the State of Connecticut. The lower tidal section of the
river is class SD, while the remaining portion from the West Putnam Avenue
Bridges downstream to the tidewater, is class D, The U, S. Environmental
Protection Agency has issued discharge permits to local industries that
discharge wastes into the lower Byram River. The stream water quality
and aquatic life shows a marked transition from the upper reaches of the
Greenwich~Port Chester area when compared to the downstream areas. Pember-
wick Lake contains carp, bluegills, sunfish, eels and largemouth bass,
while the river downstream is essentially devoid of life. Salt water
intrusion normally reaches up to and just past the West Putnam Avenue
Bridges; however, during extreme high tide conditions, it may reach well
within the project area and beyond the small lake, upstream. The waters
in the Greenwich-Port Chester area are polluted from local runoff and
urban pressures, and pollution effects from downstream sources, such as
the discharge from the Port Chester Sewage Treatment Plant, can also be
carried upstream with the inbound tide. The water quality of the waterway
is expected to improve moderately with the elimination of industrial dis-
charges from upstream sources and the proposed upgrading of the Port
Chester Sewage Treatment Plant,

The New York and Connecticut State water quality standards are de-
fined in the Water Quality Appendix of the Environmental Impact Statement
accompanying this report. The best usage for the applicable New York
classifications are noted below:

Class AA ~ Drinking SA - Shellfishing & Bathing
A - Drinking SB ~ Bathing
B - Bathing I - All other uses
C - Primary Recreation (Fishing)
D - All other uses
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AIR QUALITY

The study area basins are located in one of the nation's most densely
populated and heavily industrialized centers, the New York City metropoli-
tan area, Pollutants such as sulfur dioxide and particulate matter from
these areas along with local emissions from motor vehicles have resulted
on occasions in potentially dangerous air pollution concentrations for
residents. However, data obtained from air quality monitoring stations
located in Mamaroneck, Rye and Port Chester, New York and Greenwich, Con-
necticut have generally reported ambient air quality levels within the
applicable state standards.

FISH AND WILDLIFE

Fish and wildlife species in the Mamaroneck and Sheldrake Rivers and
Byram River watersheds maintain a degree of diversity considering the on-
going urbanization of the area. In all, approximately 240 species of birds,
including 90 nesting and 150 migratory species, 40 species of mammals, 16
species of amphibians and 17 species of reptiles occur within the region
of the subject basins., In addition, fresh water fish known to occur in
the Mamaroneck and Sheldrake Rivers, and Byram River basins number 15 and
18 species, respectively, and approximately 60 species of fish are typical
of the estuaries forming the north shore of Long Island Sound. No endan-
gered or threatened species are known to inhabit the study area, although
the migratory species of birds reported in the area includes two rare
coastal migrants, the American peregrine falcon and the American osprey.

Vegetation and wildlife habitat areas along the Mamaroneck and Shel-
drake Rivers at the Village and Town of Mamaroneck are generally limited
by the suburban development of the area. Relatively undisturbed areas
along the streams can still be found, however, particularly along the
Mamaroneck River upstream of the New England Thruway. The vegetative re-
sources located within the immediate project area includes the following:
black willow, white ash, sugar maple, white oak, black birch, white birch,
red maple, silver maple, sweetgum, scotch pines, low bushes such as
viburnums, sumacs and various grasses, Wildlife occurring im the area
include squirrels, chipmunks, raccoons, muskrats and rabbits, In addition,
numerous resident birds as well as migrating visitors have been observed.
These include the following: song sparrows, field sparrows, common star-
lings, cardinals, robins, bluejays, wood ducks and Canada geese. The
fishery resources in the streams are generally limited due to the following
reasons: (a) the poor water quality and insufficient flows are nonconducive
to fish propagation, particularly game species; (b) insufficient flow within
the streams, that is, shallow, low-flow conditions are encountered during
part of the year; and (c) relatively poor stream cover is found along
the urbanized areas. Some fishery resources, including such species as
sunfish, goldfish, white sucker, eels, carp, bass, brown trout, shiners
and minnows, are present, however, in the larger waterbodies upstream.
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The Mamaroneck River drains into the estuary of Long Island Sound
at Mamaroneck Harbor. A fishery for striped bass, bluefish and blackfish
exists around the outer harbor, along with some recreational catching of
lobster. A small fishery exists within the harbor itself for snappers and
bluefish. Eels, stickelback, toadfish, sculpin, killifish, flounder and
various rough fish are found on and near the harbor bottom, while the shoal
areas adjacent to the north side of Harbor Island Park support
some razor clams, soft shell clams and a few hard clams -- all inedible
due to the poor quality of the bottom sediments. Some recreational fishing
in the harbor for flounder, smelt and snappers is also reported. The soft
bottom sediments in the mid-channel areas support little in the way of
shellfish. Progressing outward from the harbor, more bottom life of all
kinds can be found, particularly away from the channel, in keeping with the
improved water quality of the open water areas. In the summertime, large
schools of juvenile mossbunkers can be found in the harbor. Little or no
spawning appears to take place in the harbor area with the possible excep-
tions of killifish and silversides.

The Byram River at Greenwich, Connecticut and Port Chester, New York
supports various plant, fish and wildlife species. Trees such as the black
locust, black willow, alder, red-osier, dogwood, sycamore, red maple, oak
and black cherry line both banks of the stream., Numerous resident and
‘migratory avian species also utilize the area including herring gulls,
domestic ducks, mallard ducks, Canada geese, redwing blackbirds, sparrows
and crows. No significant fishery is reported for the lower Byram River,
within the project area, probably as a result of the poor water quality.
Despite the stream's degraded water quality, however, the American eel,
common shiners and minnows may still be found. Within Pemberwick Lake,
and in the upper reaches of the Byram River, carp, bluegills, sunfish,
largemouth bass, eels, white suckers and white perch also occur.

HISTORICAL AND ARCHAELOGICAL RESOURCES

Coordination with the state and county historical societies and a
review of the National Register of Historic Places reveals several sites
of significance near the general vicinity of the watersheds. None of the
identified sites are within the study area basins and they would not be
affected by the flood control projects proposed in this report. In January
1977 a cultural resources survey for the study areas was completed for the
New York District by archaelogical consultants., On the basis of this study,
no cultural resources eligible for inclusion in the National Register of
Historic Places were found within any of the affected project areas. Some
buildings or sites with potential of historical interest were, however,
discovered. A summary of the detailed cultural resources survey report
is included in Appendix G.
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RECREATION

Recreational facilities in Westchester County are bountiful, con-
sisting of picnicking, golfing, swimming, ice skating, fishing, boating,
and nature study areas and amusements, most of which are operated under
the Westchester County Department of Parks, Recreation and Conservation.
Blue Mountain Reservation near Peekskill, New York, Croton Point Park near
Croton-on-Hudson, New York, and Ward Pound Ridge Reservation near South
Salem, New York, provide over 7,200 acres in or near the area for bathing,
hiking, picnicking, playground activities, skating, boating, riding, ball-
playing, overnight camping, nature study and sleighing. Playland at Rye,
New York, is noted for its prominence as an amusement area for adults and
children. This facility features rides, refreshment stands, a kiddyland,
ice skating, a game room, and piler and boat-fishing. In addition, numerous
other smaller parks and recreation areas supplement these larger facilities.

In the Mamaroneck and Sheldrake Rivers basin the 700-acre Saxon Woods
Park, operated by the county, provides opportunities for swimming, golfing,
picnicking, hiking, nature study, ice-skating and horseback riding. Exist~
ing facilities within the unincorporated area of the Town of Mamaroneck
include some 86 acres of large parkland areas including the 25-acre Hommocks
Area Park and the 53~acre Sheldrake River (Nature) Trails. The Village of
Mamaroneck also owns or operates numerous neighborhood or playground parks
including Columbus Park near the confluence of the Mamaroneck and Sheldrake
Rivers, and several larger parks, including the 10-~acre Florence Avenue Park
and the 40-acre Harbor Island Park. This latter facility provides out-
standing waterfront recreational opportunities at Mamaroneck Harbor for the

Village.

Numerous recreation facilities can be found within the Byram River
basin, including the Town of Greenwich, and within nearby areas of Fair-
field and Westchester Counties, Recreational boating, for example, is
quite popular in Port Chester Harbor and the adjacent water bodies. The
Town of Greenwich maintains and operates several beaches and waterfront
parks, including Grass Island, Roger Sherman Parks. In addition, the
existence of many country clubs, town golf clubs, the Audubon Trails and
Montgomery FPinetum provide Greenwich with varied recreation opportunities,

Golfing

" Dunwoodie Course near Yonkers, Maple Moor Course near Purchase, Mo-
hansic Course near Yorktown Heights, Saxon Woods Course near Mamaroneck
and White Plains, and Sprain Lake Course near Scarsdale provide over 1,000
acres of public golf course in or near the study area. In addition,
numerous private country clubs such as Hampshire in Mamaroneck, Pelham
Manor, Siwanoy, Leewood and Vernon Hills in Eastchester, Wykagyl in New
Rochelle, Fenway in Scarsdale, Sunningdale in Hartsdale, Westchester and
Harrison in Harrison, Blind Brook in Rye, and Century and 0ld Oaks in
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Harrison provide abundant additional facilities for golfing, swimming
and other social activities.

Boating

Some of the most famous yacht clubs in America have their houses and
harbors on the Westchester~Connecticut side of Long Island Sound. Some
of these are the municipal docking facilities in Mamaroneck, Hudson Park
Dock and Neptune Park Dock in New Rochelle, Playland Pier in Rye and the
municipal dock in Port Chester. Several marinas are located in the estuary
of the Byram River and behind North Manursing Island. In addition, there
are over 15 private clubs in the Mamaroneck, New Rochelle, Rye and Green-
wich areas, which provide boating facilities, beaches, club houses, dining
areas and other recreational facilities in support of the primary boating
activity. Numerous public and private boating facilities are also located
on the Hudson River within a reasonable distance from the study area.

HUMAN RESOURCES

Population Characteristics

The Mamaroneck and Sheldrake Rivers basin, and part of the Byram
River watershed, lie in the New York Standard Metropolitan Statistical
Area, which 1s comprised of New York City and Nassau, Suffolk, Rockland
and Westchester Counties. Population data for the New York SMSA, New York
City, Westchester and Fairfield Counties, the study area basins, and the
Village and Town of Mamaroneck, Village of Port Chester, New York and
Town of Greenwich, Connecticut are shown in Tables 2 and 3. The above
communities are separately identified because flood protection for them is
recommended in this report.

The decennial growth rates of Table 3 indicate that the population
of New York City increased from 1960 to 1970 at the same rate of decline
that occurred from 1950 to 1960. This reversal in trend suggests that
the tremendous out-migration from the city that has been taking place in
recent years may be coming to an end, and that future growth in suburban
areas will decline as a result, Metropolitan areas have historically grown
outward from central core areas. First the population for the inner por-
tions of the metropolitan area grow rapidly, since initially there is much
open land available. This high rate of growth slows and finally stabilizes
when full or near-complete development of these areas is achieved. There-
after, population growth shifts to areas further from the center of the

metropolitan area.

As shown in Table 2, growth for the New York Standard Metropolitan
Statistical Area follows this pattern., Population growth for New York
City was negligible between 1950 and 1970; it is in the center of the New
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York SMSA and its population growth has been completed. Westchester
County grew more than twice as much between 1950 and 1960 than between
1960 and 1970. This sequence indicates that population growth in West-
chester County is either completed or nearly completed. The 1950, 1960
and 1970 population figures for the study area basins, Mamaroneck Village,
Mamaroneck Town, Port Chester Village and Town of Greenwich show greater
amounts of growth between 1950 and 1960 than between 1960 and 1970. This
would tend to indicate that population growth for these areas is also
nearly finished. Fairfield County is on the fringe of the New York SMSA.
Rapid population expansion caused by the New York SMSA can still be ex-
pected for Fairfield County, but the Town of Greenwich, which lies closest
to the New York SMSA, will complete population growth before the rest of
the county.

Table 4 contains projections of population to the year 2020 for New
York City and Westchester County based on "Series E," which depict the
best estimates of what can be expected if there are no policy or program
changes of an unusual nature or magnitude during the evaluation period.
These baseline projections are policy mneutral, to the extent they do not
reflect local policies, goals or environmental restraints of growth. Table
5 shows population projections for Westchester County, the Village and Town
of Mamaroneck and Village of Port Chester based on Westchester County De-
partment of Planning data which reflects the existing slow rate of residential
construction, current zoning and land use trends and other local policies.
As shown in Tables 4 and 5, both the OBERS "Series E' and Westchester County
projections reflect limited population increases for the south county areas,
in which the study areas lie.

DEVELOPMENT AND ECONOMY

The Mamaroneck and Sheldrake Rivers and Byram River watersheds are
located in the metropolitan New York area, an expanding center of popula-
tion. Westchester and western Fairfield Counties suburban communities are
conveniently situated for commuters to New York City and for those who
desire a combination of suburban and city life. Of all counties in New York
State, Westchester County had the highest mean family income and the second
highest median income and per capita income in 1970. However, there was a
significant decline in the population growth rate for Westchester County
during the decade from 1960 to 1970 from the high levels achieved in the
previous decade. Therefore, no significant population growth is projected.
A more detailed discussion concerning economic development is presented
in Appendix G, Environmental, Social and Economic Effects Assessment.
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TABLE 2 - HISTORICAL POPULATION DATA FOR NEW YORK STANDARD
METROPOLITAN AREA, NEW YORK CITY, STUDY AREA BASINS, WESTCHESTER
COUNTY, FAIRFIELD COUNTY, MAMARONECK VILLAGE, MAMARONECK TOWN,
PORT CHESTER VILLAGE, AND TOWN OF GREENWICH, 1950, 1960 AND 1970

Area 1950 1960 1970
New York Standard 9,580,000 10,700,000 11,600,000
Metropolitan Statistical
Area
New York City 7,900,000 7,800,000 7,900,000
Westchester County 626,000 809,000 894,000
Fairfield County 504,000 654,000 793,000
Mamaroneck and Sheldrake 44,000 62,000 66,000
Rivers Basin
Mamaroneck Village 15,000 17,700 18,900
Mamaroneck Town 9,900 11,800 13,000
Byram River Basin 25,000 32,000 34,000
Port Chester Village 24,000 25,000 25,800
Town of Greenwich, Conn. 40,800 53,800 59,800

NOTE: Numbers have been rounded.

Based on U. S. Census of Population.

TABLE 3 - POPULATION DENSITIES AND GROWTH RATES FOR
NEW YORK CITY, WESTCHESTER COUNTY AND STUDY AREA BASINS

Area

Persons Per Square Mile

Annual

Growth Rate - Percent

1960 1970 1950-1960 1960-1970
New York City 26,000 26,300 -0.14 0.14
Westchester County 1,800 2,000 2.62 1.00
Mamaroneck and Sheldrake 2,600 2,800 3.50 0.63
Rivers Basin
Byram*River Basin 1,000 1,100 2.50 0.62
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TABLE 5 - HISTORICAL AND PROJECTED POPULATION FOR WESTCHESTER
COUNTY, WESTCHESTER COUNTY DEPARTMENT OF PLANNING, 1960-1985

(Population in Thousands) 1
Historical Projected
AREA 1960 1970 1975 1980 1985
Westchester County 809 B95 900 900 900
South County 2 636 669 663 650 640
Village of Mamaroneck >  17.7  18.9 17.6-18.7
Town of Mamaroneck 3 11.8 13.0 12.5-13.3

3

Village of Port Chester 25.0 25.8 23.4-24.8

L. Source: Westchester County Department of Planning, The
Population of Westchester County, 1970-1985 (March 1975).
2. Southern portion of Westchester County, including Rye Town,
Rye City, Port Chester, Harrison, White Plains, Mamaroneck,
Scarsdale, Greenburgh, New Rochelle, Pelham, Pelham Manor,
Eastchester, Mount Vernon and Yonkers. ‘
3.

Source: Westchester County Department of Planning, 1976
Current Population Estimates.
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Land Use and Development

The land use of the flooded areas of the Mamaroneck and Sheldrake
Rivers and Byram River basins vary from open undeveloped lands to highly
urbanized communities. Many residents of the basins are employed elsewhere,
particularly in New York City. Commercial activities within the water-
sheds, including the operation of wholesale, retail and service establish~
ments, are numerous and fairly well distributed. Industrial activities,
including the manufacture of apparel and textile products, printing,
publishing and allied products, food and kindred products, machinery,
equipment and supplies, electronic products, fabricated metals, textile
mill products and chemicals and allied products, are largely centered in
the southern portions of the basins, although industrialization of suburban
areas is steadily increasing and is expected to continue. Table 6 presents
population and development projections for the study area basins for the
year 1975 and for ultimate development subsequent to the year 2000.

A comprehensive plan was prepared for the Village of Mamaroneck in
1962, and in 1966 a master plan was prepared for the Town of Mamaroneck.
These plans, still in effect, closely adhere to the existing land use pat-
terns and are designed to perpetuate the existing character of the respec-
tive communities. The upper reaches of the Mamaroneck River in the Village
and the Sheldrake River in the Town are zoned as low density residential
areas and existing development consists almost exclusively of one-family
detached dwellings. These areas are shown in aerial photographs Nos. 2
and 3, respectively. The areas downstream of the New England Thruway along
the lower reaches of the Mamaroneck and Sheldrake Rivers in the Village of
Mamaroneck are zoned for residential and commercial purposes mixed with
light industry. As shown in aerial photograph No. 1, the principal indus-
trial development lies in the area bounded by the New Haven Railroad and
the right bank of the Sheldrake River. The Mamaroneck Harbor area in the
Village generally reflects mixed zoning with the area bordering the East
Basin generally commercially developed while the West Basin area is zoned
for both commercial and residential uses. Table 7 presents a summary of
the number and classification of structures in the Village and Town of
Mamaroneck floodplain area. ’

A land use plan of development was prepared for the Town of Greenwich,
Connecticut in 1963. The plan closely adheres to existing land use and
is reflected in the zoning for the areas along the Byram River. The flood
prone area along the Byram River north of West Putnam Avenue (U. S. Route 1)
is zoned primarily for medium density residential structures and consists
mostly of one or two family detached dwellings. The reach of the Byram
River near West Putnam Avenue is zoned for business and residential uses
and existing development at this area consists primarily of light indus-
trial and commercial structures. As shown in Table 7, the Greenwich-Port
Chester floodplain area is primarily residential in nature.
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TRANSPORTATION

Adequate transportation is available throughout southern Westchester
County as a result of continued expansion of services to keep pace with
population growth. The facilities described in the paragraphs below are
located throughout Westchester County, but directly serve the Mamaroneck
and Sheldrake River and Byram River basins and are economically indispens-
able to its residents.

Airfields

There are no airfields within the study area basins. The nearest
major airport outside of the watershed is the Westchester County Airport,
which is located about 4 miles northeast of White Plains near the Connec-
ticut border. It services all of Westchester County, including communities
in surrounding areas. Helicopter service provides rapid interconnection
between Westchester County Airport and other major airports in New York
City.

Railroads

The Penn-Central Railroad provides adequate rail service in the basin.
The New Haven Division provides service to certain eastern Westchester and
Connecticut communities. The Hudson Divison services western Westchester
communities, while the Harlem Division serves those communities midway
between the Hudson River and Long Island Sound.

Highways

Numerous superhighways and first class highways provide good vehicular
transportation facilities. In the interstate category the New York State
Thruway (Interstate Route 87) extends along western Westchester County
linking New York City with Tarrytown, New York and the intervening com-
munities. From Tarrytown, New York, this highway extends north along the
Hudson and west along the Barge Canal as far as Buffalo, New York. The New
England Thruway'(Interstate Route 95), paralleling the Connecticut shoreline
of Long Island Sound, links northeastern New York City with points in east-
ern Connecticut and Massachusetts. The Cross-Westchester Expressway (Inter-
state Route 287) comnects the New York State Thruway with the New England
Thruway in the vicinity of White Plains, New York. 1In addition, other first
class highways such as the Saw Mill, Bronx and Hutchinson River (Merritt)
Parkways provide service in a north-south direction while the Cross County
Parkway provides service in an east-west direction linking the Saw Mill,
Bronx and Hutchinson River Parkways and the New York State Thruway.
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Navigation

Navigable channels exist at the mouths of both the Mamaroneck and
Byram Rivers. Federal navigation projects at Mamaroneck and Port Chester
Harbors provide the respective basins with commercial opportunities. In
addition to the associated commercial activity, Mamaroneck Harbor provides
approximately 800 slips and 1000 moorings and Port Chester Harbor 300 slips
and 40 moorings for recreational pleasure craft.

Problems and Needs

PROBLEM IDENTIFICATION

The citizens of the Mamaroneck and Sheldrake Rivers basin and the Byram
River watershed have each experienced recent flood related economic losses
and human misery and have long recognized the potential for flood damage
and threats to human life which may occur'in the future. Protection from
these potential losses have been sought by local interests in both water-
sheds for many years. The existing flood hazard and associated flood damages
constitute by far the most serious water resources problem in each of the
study area basins.

PAST FLOODS

The largest floods of record in the Mamaroneck and Sheldrake Rivers
basin, and Byram River watershed occurred in 19-27 September 1975, and
14-18 October 1955, respectively. The September 1975 flood had an estimated
peak discharge of 4,260 cubic feet per second on the Mamaroneck River at the
Mamaroneck gage in the Village of Mamaroneck. The flood of October 1955 had
an estimated peak discharge of 4,520 cubic feet per second on the Byram
River at West Putnam Avenue (U. S. Route 1), Data concerning peak discharges
of the most notable floods in the study area basins are contained in Appen-
dix A.

THE FLOODING PROBLEM

Flooding in the Mamaroneck and Sheldrake Rivers and Byrmn‘River basins,
which occurs principally from runoff caused by precipitation of high in-
tensity or prolonged duration, has an adverse effect on the economy and
the general well-being of the flood-prone areas. Flooding causes physical
damage to property and loss of commercial, industrial and public activity,
with consequent loss of business and wages. Rail and vehicular traffic
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are also affected adversely with consequent loss to those who depend on
these modes of transportation. In addition to the foregoing, recurring
flooding represents a threat to the health and safety of those who live
or work in these areas. The extent and character of the flooded areas

within the study area basins are discussed in the following paragraphs.

Mamaroneck and Sheldrake Rivers Basin

Village of Mamaroneck, New York

During the June 1972 flood,hundreds of residents, employees and school
children were evacuated by boats and trucks as the Mamaroneck and Sheldrake
Rivers overflowed their banks, inundating local streets and numerous homes
and business establishments. Areas inundated in the Village of Mamaroneck
from this flood include approximately 107 acres of industrial, commercial
and residential property. Along the Mamaroneck River the flood damage area
is located on both banks between Ward Street and First Street. From First
Street upstream to the New Englgnd Thruway damages are confined to the left
bank and in the reach between Chestnut Avenue and the Joint Waterworks Dam;
the Village flood damage area lies on the right bank. Along the Sheldrake
River the flood damage area is on both banks between the confluence with
. the Mamaroneck River and Fenimore Road. Between Fenimore Road and the

Village line the damage area lies on the right bank. During the June 1972
storm, 26 industrial structures, 33 commercial establishments, 5 public
buildings and 207 dwellings were flooded. Columbus Park was completely sub-
merged. The industrial park was inundated to a depth of two feet and many
businesses were not able to resume production for a week or more. Hardest
hit industrial areas were at the Sealectro Corporation Plant on Hoyt Street,
where 60 employees were evacuated, and Bordow Corporation, located at Mama-
roneck and Jefferson Avenues, which had several feet of water in 1ts
buildings. The main floors of many dwellings between Mamaroneck Avenue and
the Mamaroneck River were flooded to a depth of one foot. Other areas with
significant damages include the residential and business areas of the Wash-
ingtonville section of the Village of Mamardneck, and residents who live
along the upper Mamaroneck River on Chestnut and Winfield Avenues in the
village. Along Chestnut Avenue basements were flooded to a depth of 5 feet
causing severe content damage. Several homes along Winfield Avenue suf-
fered first floor flooding when the Winfield Avenue Bridge was overtopped.
If the Standard Project Flood were to occur along the Mamaroneck and Shel-
drake Rivers in the Village of Mamaroneck, approximately 300 acres would
be inundated up to depths in excess of 16 feet. See Figure D2, Appendix
D, for the June 1972 and SPF flood limits in the Village of Mamaroneck.

Town of Mamaroneck, New York

Areas inundated in the Town of Mamaroneck from the September 1975
flood of record along the Sheldrake River include approximately 21 acres
of residential property. The flood damage area is located on both banks

24




of the Sheldrake River from Hickory Grove Drive to the Bonnie Briar Country
Club. During the September 1975 flood, 80 dwellings, including 8 homes
along the East Branch, were flooded. The homes along the main stream suf-
fered severe structural and property damage. In many of these buildings
the concrete basement floor slabs cracked and swelled. The floodplain of
the Standard Project Flood along the Sheldrake River includes an area of
approximately 32 acres which contains 115 homes. See Figure D3, Appendix
D, for the June 1972 and SPF flood limits in the Town of Mamaroneck.

Town of Harrison, New York

Areas inundated in the Town of Harrison during the June 1972 flood
include Maple Moor Golf Course, the Hutchinson River Parkway and approx-
imately 9 acres of residential property along the left bank of the Mama-
roneck River, from West Street upstream to Winfield Avenue. In this latter
reach, the Mamaroneck River forms the boundary with the Village of Mama-
roneck, and this area lies directly across from the Chestnut Avenue area in
the Village. During the June 1972 storm, 10 dwellings at this area experienced
basement and grounds flooding. The Standard Project Flood would inundate this
area to depths in excess of ten feet. Damages also occurred along the East
Branch of the Mamaroneck River during the June 1972 storm. During this flood,
and also the September 1975 flood, approximately 6 homes on Pine Hurst and
Tamershan Drives, and Duxbury Lane suffered basement and grounds damage.

Village of Scarsdale, New York

The Fenway Golf €lub and 1 acre of residential property along the East
Branch of the Sheldrake River were flooded during the June 1972 storm. The
damages to the affected homes along Cayuga, Seneca, Canterbury and Oneida
Roads were limited to grounds and basements. The Standard Project Flood
would inundate several structures, and would result in considerable damage
to the grounds and basements of most of the homes in this reach.

Byram River Basin

Town of Greenwich, Connecticut and Port Chester, New York

Areas inundated in the Greenwich-Port Chester area from the June 1972
flood include approximately 39 acres of commercial, industrial and resi-
dential property. The flood damage area is located between West Putnam
Avenue (U. S. 1) and Rex Street on the left bank, and between West Putnam
Avenue and the old Homelite Factory on the right bank. During the June 1972
storm, 2 industrial structures, 3 commercial establishments and 66 residences
were inundated. Several homes had flood waters above the main floor. The
October 1955 flood of record produced stages approximately 2.3 feet higher
than the June 1972 storm and the Standard Project Flood would inundate an
area of approximately 60 acres to depths up to 16 feet.
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In addition to damage at the Greenwich and Port Chester areas de-
scribed above, the 1955 storm resulted in damage to twelve town roads in
North Castle, New York and several dwellings in Riversville (Town of
Greenwich), Connecticut.

EXISTING CORPS OF ENGINEERS PROJECTS

Flood Control

A flood control project was constructed by the Corps of Engineers on
the Byram River at Pemberwick, Connecticut. This project was constructed
in 1961 under Public Law 685, 84th Congress. The project consists of ap-
proximately 3,000 feet of channel modification including realignment,
widening and deepening of the channel and construction of earthen levees.
Construction was commenced on 25 July 1959 and was completed in August 1961.
The cost of the project to 30 June 1974 was $363,515.

Navigation

Federal navigation projects have been constructed in the estuaries of
the Mamaroneck and Byram Rivers, as previously noted. However, neither of
these improvements has any effect on flood conditions along the subject
streams. The project at Mamaroneck Harbor, which was adopted in 1922 and
modified in 1935 and 1960, consists of a main channel from Long Island
Sound to just below Boston Post Road, a branch channel extending 300 feet
northeast of the main channel, two anchorages near the head of navigation
in the East Basin, and an anchorage in the West Basin with a connecting
channel to the main channel. The project at Port Chester Harbor, which
was adopted in 1910 and modified in 1930, consists of about 1.7 miles of
channel from Long Island Sound to Mill Street, a turning basin, breakwater
at Byram Point, an anchorage near the breakwater and fenders opposite Fox
Island.

IMPROVEMENTS BY OTHER FEDERAL AGENCIES

No flood control improvements constructed by other Federal agencies
are located within the study area basins. However, the Village of Mama-
roneck in the Mamaroneck-Sheldrake Rivers basin has on two occasions re-
ceived Federal funds for implementing locally-conceived flood control
improvements on the Mamaroneck and Sheldrake Rivers. In 1933,using Federal
work relief funds, the village cleared the channels of these streams within
its corporate limits. 1In 1937, using Works Progress Administration funds,
the channel of the Mamaroneck River was widened to 30 feet and masonry
walls were constructed from North Barry Avenue to Jefferson Avenue, a dis-
tance of 2,400 feet. Only the middle 1,000 feet of this project centered
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on Hillside Avenue now remain, the upper reach having been replaced by

a channel relocation required for the construction of the New England
Thruway and the lower reach, by channel work done by the village in 1953
and 1954.

IMPROVEMENTS BY NON-FEDERAL AGENCIES

Numerous improvements for flood control, including considerable chan-
nel rectification, have been made throughout the study area basins, although
there are still long reaches of the streams which are in a natural or near-
natural state. Also, in certain instances channel relocations and other
work unrelated to flood control have produced some flood control benefits.
However, many of these improvements are of limited value since their effect
on relatively severe floods is minimal and therefore are not considered
further in this report. Only those improvements which are of substantial
significance are described in subsequent paragraphs.

In 1953-1954 the Village of Mamaroneck straightened the Mamaroneck
River between Nostrand and Jefferson Avenues and deepened it between Hal-
stead Avenue and a point downstream of the U.S.G.S. gaging station weir.
This work has resulted in lower stages than would otherwise have prevailed
during the substantial floods which have occurred since the completion of
this work.

In connection with the construction of the New England Thruway in the
early 1950's, two reaches of channel of the Mamaroneck River totalling 1800
feet in length were improved within the reach of stream extending from the
vicinity of the south end of First Street to the Town of Harrison boundary
line. Wider channels on better aligmments were provided and the old low,
short~span bridge at North Barry Avenue was replaced with a higher, longer
triple-span structure on a new alignment several hundred feet downstream of
the old bridge. Also in comnection with the construction of the Thruway,
two reaches of channel of the Sheldrake Rivér totalling nearly 3,000 feet
in length within the reach of stream extending from the vicinity of Larch-
mont Gardens Lake to a point 600 feet below Fenimore Road were replaced
with wider reaches on better alignments, and old, low, short-span bridges
" at Rockland Avenue and Fenimore Road were replaced with higher, longer,
twin-span structures.

FLOOD DAMAGES

The principal flood damage areas in the Mamaroneck and Sheldrake
Rivers basin are located at the Village and Town of Mamaroneck, the Town
of Harrison, and the Village of Scarsdale. In the Byram River basin, flood
damages primarily occur at the Town of Greenwich, Comnecticut and the Vil-
lage of Port Chester, New York., Flood damages in the basins affect a wide
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range of land use, which varies from open, undeveloped lands to highly
urbanized communities. As a result, flood damage is incurred because of
physical damage to property, loss of commercial, industrial and public
activity and impaired rail and vehicular traffic. In addition, damages
affect the economy and general well-being of the flooded areas. Damage
estimates are based on field surveys made by the Corps of Engineers in
connection with previous flood control reports, a survey made in 1956 to
determine flood damages resulting from the flood of October 1955, and more
recent surveys made in 1964, 1965, 1971, 1972, 1975 and in 1976. In addi-
tion, information on damages was furnished by local interests. All damage
estimates have been converted to December 1976 price levels by the applica-
tion of appropriate updating techniques.

FLOODS OF RECORD

The most damaging floods of record resulted from the storms of 15-16
October 1955, 19 June 1972 and 26-27 September 1975. Property and material
losses were high for each of these floods in both study area basins.

Damages within the Mamaroneck and Sheldrake Rivers basin for the June 1972
and September 1975 floods, including allowances for emergency costs incurred
in anticipating or fighting the flood and resulting business and financial
losses within the flood areas, are estimated at $3,500,000 and $19,700,000,
respectively. The damages within the Byram River basin for the October 1955
and June 1972 floods are estimated at $1,334,000 and $483,000, respectively.
However, a recurrence of the October 1955 flood along the Byram River would
result in flood damages of $1,066,000 when considering existing conditions
of development and the damages that would be prevented by the existing
Corps' project at Pemberwick, Connecticut. A detailed tabulation of flood
damages within the basins, including date of flood, type and location of
damages, and the estimated value of recurring damage, is contained in

Table 8. TFlood damages within the Mamaroneck and Sheldrake Rivers and

Byram River basins are discussed in considerable detail in Appendix D.

LOSS OF LIFE

During the September 1975 flood of record on the Mamaroneck River, one
person was drowned when the car he was traveling in was submerged. People
have been evacuated from areas along both the Mamaroneck and Sheldrake
Rivers, and Byram River because of flooding, but there are no records of
the number of people evacuated or the length of time they were required to
stay away from their homes. However, Red Cross estimates indicated that
more than 200 people were evacuated in Mamaroneck during the September
1975 flood.
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IMPROVEMENTS DESIRED

A public hearing was held in White Plains, New York, on 24 January
1956,by the District Engineer to obtain the views of local interests as
to what could be done to alleviate the flood problems along the various
streams of Westchester County, New York, and the Byram River, New York
and Connecticut. Flooding resulting from the overflow of the Mamaroneck
and Sheldrake Rivers, and Byram River was discussed. At this hearing local
interests at the Village and Town of Mamaroneck, City of New Rochelle,
Village of Port Chester, New York and Town of Greenwich, Connecticut ex-
pressed desires for some type of flood control improvement. Subsequently,
many public hearings, meetings with local officials and small meetings with
local citizens were conducted in connection with flood control studies along
the Mamaroneck, Sheldrake and Byram Rivers previously discussed. 1In addi-
tion, plan formulation stage public meetings were held in Greenwich, Connec-
ticut on 30 October 1975, and in Mamaroneck, New York on 29 March 1976, to
obtain views and comments of local interests and other interested parties
regarding the flood control improvements along the Byram River, and Mama-
roneck and Sheldrake Rivers, respectively, which are under study in this
report. A late stage meeting was held for both study areas in Rye, New York
on 31 January 1977 to further acquire views and comments of local interests
and to obtain assurances of local cooperation. A digest of these meetings
is contained in Appendix H.

MOST PROBABLE FUTURE CONDITIONS

In order to develop plans which would be responsive to both the imme-
diate and future needs of the flood-prone communities of the Mamaroneck
and Sheldrake Rivers and Byram River basins and to the overall goals of the
region, future conditions were projected based on available planning data
and information obtained from various Federal, state and local agencies.
The most probable future for the flood-prone areas within the subject basins
assumes a basically stable level of development for the flood plains and a
continuation of the present patterns. This is so, because residential, com-
mercial and industrial uses generally require speclalized structures which
have remained in these particular areas for a significant period in the past
(due to the desirable features of the areas, such as low transportation
costs caused by easy access and close proximity to New York City). Since
floodplain regulations minimize new construction in areas which are subject
to damage by the 100 year flood, it is considered that future reallocations
of new residential, commercial and industrial uses are not likely. If the
areas are considered to remain a viable segment of their respective com-
munities in the future, the most probable future is expected to be one of
a stable, almost fully developed, floodplain with relatively few new
developments. The population, per capita income, output, etc. ascribed
to the areas under the most probable future are discussed in detail in

Appendix G.
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PLANNING OBJECTIVES

The lists in the following paragraphs comprise the final array of
planning objectives derived by analyzing the water and related land re-
sources problems and needs of the Mamaroneck and Sheldrake Rivers and Byram
River basins, respectively, in relation to the most probable future, and
reflects several iterations of the planning process. Thus, the planning
objectives listed below provide a basis for plan formulation. These ob-
jectives primarily address the serious flood control problems and other
associated needs, such as the preservation of open space, and fish and
wildlife at the flood problem areas, within each of the subject basins.

The objectives addressing the assoclated environmental needs were directed
at preserving and maintaining the existing stream resources. As previously
discussed, no highly productive habitat areas such as salt water marshes

or fresh water wetlands exist within the study areas. Rather, the problem
areas are urban in nature with the lower reaches of the streams burdened
with pollution load. Thus, when considering that the environmental quality
aspects of the respective streams are generally degraded and have a limited
potential for enhancement, and that there are no other environmental problems
and needs other than the preservation of the existing stream resources and
certain aesthetically pleasing reaches along the streams, the enhancement
and management of environmental resources was not considered as an appro-

. priate component of the planning objectives. Comprehensive recreational
enhancement was not considered in light of the extensive number and variety
of recreational facilities which exist in or near the Mamaroneck and Shel-
drake Rivers and Byram River basins, and indications by local interests
that there is no desire to incorporate recreational features into plans of
flood protection.

The development of water supply sources within the subject basins was
also not considered as a planning objective. Westchester communities within
the Mamaroneck and Sheldrake Rivers basin, for example, have abandoned
existing reservoirs and treatment facilities which were formerly used for
water supply purposes in lieu of the more economical purchase of water
supplies from New York City sources; hence, the further development of
water supply facilities 1s not considered appropriate for this study, but
should be addressed in a study of larger geographical scope which would
include the area tributary to the New York City water supply system. A
cultural resources reconnalssance study has indicated that no resources in
the Mamaroneck and Sheldrake Rivers and Byram River study areas are eligible
for nomination into the National Register of Historic Places, and that no
other significant archeological or cultural resources are known to exist.
Additionally, the needs of the watersheds with regard to wastewater treat-
ment and water quality problems are considered under programs of other
Federal, State and local govermmental agencies and are not treated in this
study, except for the prevention of further degradation of water quality
through stream bank erosion at the flood problem areas. The specific
objectives developed for the Mamaroneck and Sheldrake Rivers and Byram
River basins are presented in the following paragraphs.

31




MAMARONECK AND SHELDRAKE RIVERS

The final array of planning objectives for the Mamaroneck and Shel-
drake Rivers are listed below:

a. Reduction of the flood hazard and associated urban flood damages
in the Village and Town of Mamaroneck.

b. Preserve and maintain the resources of the existing stream environ-
ment.

c. Preserve exlsting open space areas and associated recreational
opportunities.

BYRAM RIVER

The final array of planning objectives for the Byram River are listed
below:

a. Reduction of the flood hazard and associated urban flood damages
in the Town of Greenwich, Connecticut and Village of Port Chester, New York.

b. Preserve and maintain the resources of the existing stream environ-
ment.

c. Maintain the existing water levels and associated recreational
opportunities at Pemberwick Lake.

FORMULATION AND EVALUATION CRITERIA

The development of alternate plans, including the screening of individual
measures and entire alternatives, must of necessity be within the context of
an appropriate set of formulation criteria. Such criteria, technical, econ-
omic, environmental, soclal and other intangible considerations, permit the
development of alternatives which would, as a minimum, make a partial con-
tribution to objective fulfillment while responding to the problems and needs
of the study area. The environmental criteria applied in the formulation of
plans of protection was directed towards achieving the National Economic
Development (NED) and Envirommental Quality (EQ) as equal objectives, as
required by the Water Resources Council's Principles and Standards. Such
formulation and evaluation criterlia are discussed in detail in Appendix F.
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Plan Formulation

MAMARONECK AND SHELDRAKE RIVERS

The formulation portions of this study involved the development and
analysis of alternative plans through repeated iterations of the functional
planning tasks (problem identification, formulation of alternatives, impact
assessment, and evaluation) to achieve the planning objectives outlined
above for each study area basin. The formulation and evaluation of all
possible alternatives were based on the Water Resources Council's Principles
and Standards and related Corps regulations and guidelines.

After establishing the planning objectives and the formulation and
evaluation criteria, the formulation procedure next required the identifi-
cation of applicable water resources management measures which address the
planning objectives. Every attempt was made to identify all appropriate
measures without bias and without regard to who might be capable of imple-
menting the measure. After all applicable water resources management
measures were identified, alternative water resources management plans were
developed from either one, or a combination, of the identified measures.
The formulation phase of the Mamaroneck and Sheldrake Rivers study is
presented in detail in Section 2, Appendix F. A summary of this process
follows below.

POSSIBLE SOLUTIONS

Flood problems in the Mamaroneck and Sheldrake Rivers basin are cen-
tered largely along the mainstreams in the Village and Town of Mamaroneck,
and also along the East Branch of the Mamaroneck River in the Town of
Harrison and the East Branch of the Sheldrake River in the Village of
Scarsdale and Town of Mamaroneck. Accordingly, since flood control is the
primary objective of this study, for the possible solutions to meet the
water resources problems and needs of Mamaroneck and Sheldrake Rivers basin,
they must consider the reduction of flood damages at the above-mentioned
problem areas. Several alternative measures to satisfy the problems and
needs of the flood areas are possible; however, some of these measures
are not practical or economical. The possible solutions may be divided
into the two broad categories of nonstructural and structural measures.
Nonstructural measures include floodplain zoning, floodproofing, building
code regulations, permanent and/or temporary evacuation of floodplain areas,
and no action (or maintaining the base condition). Structural measures
include reservoirs, diversions, channel modification, levee and floodwall
improvements, and several combinations of these. Also, combinations of
nonstructural and structural measures are possible. Table 9 presents a
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preliminary categorization of the possible management measures in relation
to the planning objectives of the Mamaroneck and Sheldrake Rivers study
area.

NONSTRUCTURAL MEASURES

The various nonstructural techniques are described in considerable
detail in Appendix F, Plan Formulation. During the initial iterations of
the planning process, the. nonstructural measures discussed above were examined
with repsect to their: (a) result in achieving the planning objectives;

(b) cost of implementation; and (c) intangible advantages and disadvantages.
This investigation indicated that nonstructural plans of protection warrant
further consideration only at the Village and Town of Mamaroneck along the
Mamaroneck and Sheldrake Rivers. Nonstructural techniques applied to the
damage areas along the East Branch of the Mamaroneck River in Harrison would
reduce residential content damage; however, total damges would not be re-
duced substantially because of the large proportion of public damages. At
the problem area in Scarsdale, along the East Branch of the Sheldrake River,
flooding occurs largely on grounds, driveways and streets, and the cost to
implement nonstructural measures for flood-prone structures would far exceed
the damages prevented. The nonstructural alternates considered at the Vil-
lage and Town of Mamaroneck are discussed further in subsequent sections.

STRUCTURAL MEASURES

Subsequent to investigating possible nonstructural solutions, struc-
tural flood control measures were considered. A variety of structural
measures exist for reducing flood damages, as well as minimizing or pre-
venting the occurrence of floods. These measures include flood detention
reservoirs, flood diversions, local protection measures such as levees,
floodwalls and channel modifications, and combinations of each of the fore-
going structures. A preliminary investigation was made to determine the
structural measures required to prevent damages experienced up to the floods
of record along the various reaches of the Mamaroneck and Sheldrake Rivers
at the Village and Town of Mamaroneck, Harrison and Scarsdale. The evalua-
tion revealed that only along the Mamaroneck River at the Village of Mama-
roneck, and the Sheldrake River at the Village and Town of Mamaroneck were
flood damages sufficient to warrant further investigation of structural
flood protection. The structural measures considered as possible solutions
for the flood problems at these areas are fully described in Appendix F, and
are discussed in the following paragraphs.

RESERVOIRS

There are several upstream sites within the Mamaroneck and Sheldrake
Rivers basin at which flood detention reservoirs are possible, as shown on
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Plate 2. These sites include two areas which are currently occupied,

in part, by existing reservoirs which were formerly used for water supply
purposes. These facilities, which were used until recently as standby
reserves to the supplies obtained from the New York City water supply
system, are Larchmont Reservoir No. 2 along the Sheldrake River, and the
Westchester Joint Water Works Reservoir on the Mamaroneck River. Additional
sites exist along the Mamaroneck River at Maplemoor Golf Course and at
Silver Lake. However, the development of a flood storage reservoir at each
of these sites was precluded because of excessive costs and/or limited
regulation and effectiveness at the downstream areas. The investigation of
flood detention at each of the possible sites is discussed in paragraphs
F23 through F28 of Appendix F.

DIVERSIONS

The upstream diversion of stream flow which is in excess of the natural
bankfull channel capacity at downstream damage areas 1s possible when there
are bodies of water into which the diverted flow can be safely discharged
without creating or worsening flood problems. The flood damage areas along
the Mamaroneck and Sheldrake Rivers in the Village of Mamaroneck are favor-
ably located for such diversion with respect to Mamaroneck Harbor of Long
Island Sound. Diversion systems investigated along the Mamaroneck River,
however, were precluded because of either highly excessive costs, limited
effectiveness, or technical unfeasibility, as discussed in paragraphs F29
through F31 of Appendix F. Along the Sheldrake River two schemes were
investigated which considered the diversion of flood flows upstream of
the damage reach in the Village of Mamaroneck, at Larchmont Gardens Lake.
However, as discussed in paragraph F33, it was found that the point of
diversion at Larchmont Gardens Lake lies sufficiently far upstream from
the damage center so as to allow the incremental flows that are generated
from local runoff in the drainage area below the diversion to result in
substantial flood losses in the Village. Therefore, in addition to either
of the tunnel diversions, local protection works would still be required
along the Sheldrake River, below the point of diversion, for protection
agalnst less frequent storms, resulting in excessive costs. For this reason,
and as discussed in paragraph F34, Appendix F, further consideration was
given to a tunmnel along the Sheldrake River with its point of diversion
further downstream at Fenimore Road, closer to the damage center, so as to
reduce the drainage area generating the incremental flows below the diversion
inlet. '

LOCAL PROTECTION MEASURES

After most of the reservoir and diversion considerations were precluded,
it became evident that because of the physical characteristics of the water-
shed and location of the damage areas, the flood control objective for the
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study area could best be achieved by local protection and channel modifi-
cation measures, possibly in combination with the above-mentioned diversion
scheme at Fenimore Road for the lower Sheldrake River in the Village of
Mamaroneck. Local protection measures such as levees, floodwalls, channel
modifications and various combinations of each were considered as possible
solutions to the flood problem along the Mamaroneck and Sheldrake Rivers

at the Village and Town of Mamaroneck. The Village of Mamaroneck and Town
of Mamaroneck study area locations are shown in Plate 4,

NONSTRUCTURAL AND STRUCTURAL COMBINATIONS

Providing a relatively low level of flood protection by structural
methods does not appear to be a practical solution along the Mamaroneck
and Sheldrake Rivers since this would only encourage development in areas
that would still be subject to flooding from larger storms. However, at
independent reaches of stream where nonstructural measures can be selec-
tively substituted for structural measures, at a compatible level of pro-
tection, overall combination plans of protection were considered as possible
solutions, Additionally, flood plain management techniques should be con-
sidered at flood problem areas where structural and other nonstructural
solutions are not feasible. The most appropriate measure for these areas
is often zoning regulations which would prevent any large increases in
future flood damages.

DEVELOPMENT OF INTERMEDIATE PLANS

As a result of reconnaissance and preliminary type estimates, pre-
liminary screening and analysis of applicable measures, an array of alter-
native plans that could fulfill the study objectives for the Mamaroneck and
Sheldrake Rivers were developed utilizing either one or a combination of
the applicable water resources management measures described in the preceding
paragraphs. Only alternative plans which were considered to approach economic,
environmental and social acceptability were evaluated in detail and presented
here. To provide a common base for evaluation, and to facilitate quantitative
and qualitative analyses and comparisons, protection against a flood with a
one percent exceedence frequency was used as the protection level in the
initial development of alternative plans. This degree of protection was
selected because, as explained in detail in Appendix F, complete protection
against the Standard Project Flood (SPF) 1is clearly not economically justi-
fied at the study areas along the Mamaroneck and Sheldrake Rivers. Addi-
tionally, based on factors such as projected residual damages and the
potential for a catastrophe at the study area, protection against a flood
with a one percent exceedence frequency is considered the minimum degree
of protection acceptable along the Mamaroneck and Sheldrake Rivers. 1In
applying this approach, it was recognized that the design storm for the
selected plans of protection could actually be greater than the one percent
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flood, depending on the tradeoffs between an acceptable flood risk and
socio-economic and environmental costs. Those plans which warranted
further consideration are described fully in Appendix F and are briefly
outlined below.

INTERMEDIATE PLANS - MAMARONECK AND SHELDRAKE RIVERS

The Mamaroneck and Sheldrake Rivers at the Village and Town of Mama-
roneck can be divided into three study reaches for clarity during further
formulation of alternatives. The lower Mamaroneck and Sheldrake Rivers,
in the Village of Mamaroneck, lies along the Mamaroneck River from its
mouth upstream to the New England Thruway, and along the Sheldrake River
from its confluence with the Mamaroneck River upstream to the Thruway.
The upper study reach along the Mamaroneck River in the Village of Mama-
roneck lies from the New England Thruway upstream to Winfield Avenue; and
the study area along the Sheldrake River in the Town of Mamaroneck lies
from the Thruway upstream to Bonnie Briar Lane. These study reaches are
shown in Figure F2 of Appendix F.

The alternative plans outlined below are described in considerable
detail in Section 2, Appendix F, and are presented in Figures F3 through
F11. Table 10 presents a summary description of the alternatives con-
sidered for each of the three study reaches, and an economic comparison of
the alternatives is presented in Table 11.

VILLAGE OF MAMARONECK - LOWER MAMARONECK AND SHELDRAKE RIVEPS

A total of gix alternatives were generated for consideration for the
lower Mamaroneck and Sheldrake Rivers at the Village of Mamaroneck. Of
these six alternatives, one 1s a nonstructural plan, three plans consist
of combinations of levees, floodwalls and thannel modification, one plan
involves levees, floodwalls and channel modification along the Mamaroneck
River in combination with diversion works along the Sheldrake River, and
one plan consists of a combination of levees and floodwalls. 1In addition
to these alternates, schemes which consist of only channel modification
measures along the Mamaroneck and Sheldrake Rivers were also considered
during the intermediate planning stage, but these alternatives did not
approach engineering, economic or social acceptability. These intermediate
plans are discussed in considerable detail in Appendix F, while summary
descriptions and economic data are contained in Tables 10 and 11.

VILLAGE OF MAMARONECK - UPPER MAMARONECK RIVER

Three alternative plans were considered along this reach of the Mama-
roneck River in the Village of Mamaroneck. These plans include a non-
structural alternate, a floodwall and levee plan, and a channel modifica-
tion plan, each of which is summarized in Table 10.

38




!I9ATY OSuolewely sy3z buote

00L'T) so°9A9T pue ‘(4T 000°

*I9ATY O¥eIPTOYS 9yl buoTe

06g'z) so9a9T pue ‘(4T 008

{I9ATY Moouoxrwey 9yl buoTe

00L’T) seS8aST pue ‘(4T 000

*I9ATY oyeiIpIays ay3z buote

00y ‘z) s99a9T pue ‘(4T 008

{I9ATY OSuoirvwel 9Yy3 buole

00v‘Z) s®e°aeT pue ‘(4T 009

*ISATY 9YeIpPTays ay3 buote

0sv‘z) seoa9T pue ‘ (JdT 008°

!IoATY OSuUOaIRWER B9Yy3 buoTe

000°g) so9A9T pue ‘(JdT 009°

S9IN30NI3S TeTIUSPTISDI (€T
oTTqnd pue TRTIISNPUT

*I9ATY 9)RIPIOYS buoTe s3yaom
UOTSISATP ToUUN3 pue (4T 0G9) TPUUBRYD °3I GZ paTiTpouw

(4T 00L'€E)
g) Touueyd

(IT 0ST1‘€E)
G) Teuuryd

(4T o0L‘€)
g) Tauueyo

(4T 0S¥ ‘€E)
G) Tsuuryod
(4T gzL'E)
G) Tsuueyo

(4T 006°€)
G) T2uueyod
(dT SzL‘€E)
g) Tsuueyo

STTemMpooT3 pue (41
"3F SV-0L PSTITPOR

STTeMpOOT3 pue (J1
‘33 0£-9Z2 peTFTpou
STTempoCT3 pue (41
‘3F G¥~0L PSTITPORW

STTeMpoOT3I pue (47
*3F 0€-CC pPST3yTpPOU
STTeMpoOoT3 pue (J1
"3F LE-09 PSTITPONW

STTeMpOOT3F pue (41
‘33 0E€-0C pPST3yTpou
STTeMpoOT3I pue (41
‘3F 0€-0S PSTJITPOW

paxtnboe

!p93001dpOOTJ S2INIONIJS

‘TeTOISUMIOD ‘TeT3USPTISaI (Z¢

NOILJIYDSHd

¥ ueld

€ uBld

¢ ueld

T ueld

ueTd [BIN3IONIJISUON

SI9ATY 9}eIPTOUS

PUR HO[UOIRUWR JISMOT

Yagv

MIO0A MAN ‘SYHAIY AAVEATIHS ANV MDINOYYWVYNW

SNV'Id ALVIQIWIAILNI J0 NOILAI¥OSHA AYVWWAS - 0T TTI9VYL

39



*I9ATYH
9)eIpTays buoTe (4T 0GL) 99A3T pue (J4T 058°C) TIBMPOOTL

*S99A9T
yoeq-oT3 ! (41 008‘T) Touueyod -dex3 uay3laes 33 ZT POTITPOW

‘urseq BUTTTTIIS {S99A9T YORG-3TI
(41 008°T) TouueYd IBTnbBUR3D3I I3I3IDU0D *3F 9T POTITPOW

LTS

*urseq DBUTTTTIIS {S99A9T YOBQ-IT3
{(JT 008‘T) Touueyod IeInbueldal 932a0U0D °3F ZT POTITPOW

*I9ATY MOouoiewel 9Yy3z buoTe
(AT 00F‘T) s°o8AST pue (J4T 000‘E€) TOuURYD °3I Gf POTITPOW

. Hw>.ﬂm MD@COH
-ewel a3yl buote (4T 00Z) S9A3T pue (JT 009‘T) TIBMPOOTd

*paxInb
-0® S92aINn30NnI3Ss [BTJU9PISa®I 9T pur pajooxdpoolF sawoy G

*I9ATY 9YrAPIAYS 9yl buore (JT 06L°¢G)
STTIEeMpPoOOTI PUR (JT (0G9) S39A3T pur (IBATY IHOdUOaRUWRY
ay3 buote (J47T 008°‘F) STTEMPOOTF pPue (J4T1 0ST'T) S°@349T1

NOILdIdDSId

(ponuT3uod) QT dIdVYL

AL ueld

III ueld

1T ueld

I ueld

IDATY 9¥eaIpTa2ys a=2ddn

ueld UOTIBOTITPOW ToUURYD

uUeTd 99A9T pue TTRMPOOTJ

uUeTd TeIN3IONIISUON

I2ATY Moouoxewep xaddpn

g ueld

YHyY

40



*paJarnbor saanjond}s TRTIUSPISSI Of PuB PaJooadpooTI sswoy Gf
"psaInboe $8IN3ONIYS TRIJUSPISOL (T Pue PoJooadpooTi Ssmoy g
*I9ATY SYRIPIIUS

oy3 buote (4T 00Z‘T) 9948T pue (AT 006°S) TIeMpPOOTd

*uTseq DBUTTTTIIS {S99AST YOB(-STIY ! TauurUD (4T
00G'T) usyazaes pue (47T 00Z‘Z) S3=IDUOD °"3F ZT PSTITPONW

‘Utseq DBUTTTTAsS {sesAd] Hoed-oT3 ¢ (JI1
00L'€) TPuUuURYD IRINHUBLIOSI 932IDU0D 3T pP1-ZT POTITPOW

‘uUTseq DUTTTTAS {S99A9T oeqg
-9T3 ! (4T 00L‘€) Touueyd -dexl usyixes -3F gzl PSTITPOW

*S@vAST Iorg-oTdy ! (47
009/1) TouUuuRyd IpINnbHuURlOSI 933ID0U0D *3F G LT POTIITPONW

*SOOADT HOBRO-STY TIBMPOOTIF UY3ITM (4T
009‘T) T2UURUD IRTNDUR]DDI 938I0U0D °3F G LT POSTITPOU

NOILdTIYDSHdd

(ponuTauod) (0T dIdYdL

XI

IT ueTd TBINLONILSUON

I UBRT T[BJINGONJIISUON

X ueld

‘eITIA ‘IIIA ueld

IIA ueld

BIA ‘IA ueld

eA ueld

A U®BTd

YIaY

41



sjusloTdwa Q3N pue saEpraq Io juwewadeidsa padueape

‘uoTjonpax 28ewWep POOTI WOIF SITFUSQ SIPNIUL (q)

00056 A 000°0€T 000 ‘%L 0008 000°0€G°T 000°029 000°0TY Ny1d NOTLVOIJIQOW TANNVHD
500°¢e 71 000°ITT 000°8L 000°¢ 000°0LT°1 000°0€0° 1 000°0%T NVId ZZATT ANV TIVMIOOTd
000N 10°1 000°021 000°6TT 0062 000°06.°1 NVId TVIALOOYLS=NON

MOINCIVRVA 40 FOVITIIA
TEIATY ADANOUVIVIK ¥ ddn
005°0L- £°0 000042 1 000°0TE‘1 000°67 000°001°0T 000°007°21 "000°006°L A
000004 €51 000°01€°T 000°019°1 00002 000°008 4T 000°00%°02 000°00% % % NV1d
000°C19 ¥ 1 000°C96°T 000°0S€°T 000z 00000502 000°00L ‘1 000°008°S € NV1d
000026 [S:0 ¢ 000°06L°1 000°0LT°T 000°¢¢ 000°00€ 61 000°009°€T 000°00L°¢ 7 NV1id
000106 €% 1 000°0%9°1 000°0ST 1 000°9¢ 000°00%° LT 000°009°21 000°008° Y 1 NV1d
000041 2~ %0 000°092°1 000°00%°¢ 000°¢6Z 000°000°1¢ NVId TVEALONELS~NON
JOANOUVRVHR 40 EDVIIIA ' S8dAIY
TAVEATAHS ANV ADENOUVHVA ¥AMOT

1S03 ¥IA0 0LIVY SLIJINZY 1S0D NOIIVIZI0 % 150D 1S9Id 1S0D 1S¥Id I1S0D Is¥ld IATIVIEAL IV

STI3INT LS00 (1) TV TVONNY O NVNIINT VR TYIOL TVNAQEd TV9Iad 5~ NON
SSEOH =LIS3NZd TVL0L TYANNY

(3399 3s59193U1 %g8/¢-9 Pue 931717 300f0xg x@ax 00T)
SYVTION NI TIATT IDI¥d 9/6T JITWADAA

*ATN “NOINOWVAVW J0 NMOL ANV 4OVTITLIA

SHIATLVNIHLTY JO NOILVATVAT DIKONODH =~

11 IT4VL

42



"9'0 ST 3USWRIDUT DIPPE JO 071BI J/Y ‘WeaI3ISUMOp uOTIOL1oad pappe yitm Al ueld [EI2TUI

Tooa : Jo s3sTsuo) (g)

#°T ST 3USWLIDUT Ppappe JO oOT3ex )/F ‘Weailsumop uoridazoiad PIPPE® YITM I ueld T®I3ITUT Jo siasisuod (7)

*Z°1 ST JuswaiIdUl pIppe JO OTIIBx J/9 ‘wesxjlsumop uoridosjozad pappe yitm I ueld TBIITUT JO S3ISISUO) Mow

.. .8°0 ST 1USWSIOUT PIPPE® JO OTIBI )/F ‘WedIlsumop UoT3ld93oid pappe yitm I ueld IBIITUT JO wuwmwdoo 9

1'1 ST JUSWAIDUT PIpPPE® 70 OT3BI H/d ‘WedI1SUMOP UO0TI29301d POPPE Y3TA TIT upld TBI1Tul 3O Sysisucy (%)

*Q°0 ST 3ULWLIdDUT pappe JO OTIIBI O/ ‘WeaIISUMOP UOTID330xd psppe yaTs I ue[d [RINIONIISUON Hmwuwzw 30 s3sIsuo) «©)

*sueTd paleInNWIOI8I 33Ul I0J MOT3q Paiou ST 2ATI(] SA0IH £10>2TH 03 weaxjsusop wor3dd3joxd Jo JuswaiduTt pPappe 2431 30

wotledrzTisnf dTwouods Yy, ‘peoy jIIToaeTag 2sed 3snl o3 wesalsumop 9oBd OPISNCOIg WOIT I9ATY 9YeapTays ayl jo sxueq yioq 3o230ad sueid Teratul (g)

*juswfoTdwe QIN pue s98pTiaq yo juswaoe[dea padueape ‘uoIloNpar sfewep pPoOTI WOIy SITIOdUS S9pnoul (1)
000 L2~ 60 000°00¢ 000°Lz¢ 000°S1 000°068° v 000°0%h Y 000°0S% (g)¥ NWId
000°6£1 81 000°02¢ 000181 005 ‘€ 000°082°2 0000112 000°0£9 (H¥L ®V1d
000 221 9°1 000‘zze 000007 006°¢ 000°0%0°¢€ 000°06T°C 000°068 (g) BT11A XV1d
000921 9°1 000 #z¢ 000°861 00s ‘e 000°050°¢ 000°002°2 000058 (g)I1IA RVId
000°62 €1 000 £%¢ 000°892 000°¢ 000°0%T Y 000°0T% € 000°0€L (c)IT1A NV1d
000°08 €1 000°61¢ 000°6¢€7 000°9 000°086°¢ 000°088°T 000°00L°1 () F1A WVId
000°¢8 71 000°91¢ 000°€€T 000 Y 000°065°¢ 000°068°1 000°00L°T (5yTa NW1d
000°21 S0°1 000°85¢T 000°9%2 00§ ‘% 000°08L°¢ (£)IT NVId TVEALOMYLS-NON

. SNVId ALVIQDMALNI QaLvioweodad
000 08 9°1 000°112 000°1¢€1 0002 0000702 000°006°1T 000°01¢S BA NV1d
000°0L S 1 000°5T¢ 000°6HT 000°2 0000122 000°049°T 000°0%¢ A Nv1d
000°1% 1 000202 0009991 0062 000°08%°2 000°0€T1°2 000°05¢ Al NVId
00091 ¢ 1 000 %2z 000° 841 000°¢ £Co‘0LTe 000°000°T 000°0LT7°T - 2 111 NVid
00082 S 1 000°122 000°€H1 000°C 0000072 £00°00L°T C00° 00¢ 11 ¥V1d
000901 0°2 000°11¢ 000°50T 0002 000°029°1 000°0Z€°1 000°00¢ I NVId
000° L€ €1 000°0241 000°¢€T 005°¢ 000°096°1 1 NVId TVIALOMILS~NON
(z)SNV1d GLVIQEILND TVIIINT
MOANOYTRV d0 20101
TYIATY DAVAATIAHS ¥2ddn
1S0D ¥AAO 0IIVY SIIJINIg LS0D NOILVY3IdO ® 1S00 IS¥Id 150D LSYIJd 1S0D LS¥Id AALLVNYALTY
SIIAINAL LS02 TYNNNY TVINNY TONVNALNI ¥ TVLOL Tveaaaa TVIqAI-NON
) ~1133N3d (m Y101 TVANNY

(@3ey 1sex21u] %8/¢~9 pue 3377 3dafoxd IwdX OOT)
SYVTTON NI TIATT A0I¥d 9L6T WAAWADIA

[

*ATN “MOINOUVHVH J0 NMOL ANV IOVIIIA
STAILYNYALTY A0 NOILVITIVAX DIWONOOF - (*Q,LNOD) 1T Z14VL

42a







TOWN OF MAMARONECK - SHELDRAKE RIVER

At the Town of Mamaroneck, five plans were initially generated for
consideration along the upper Sheldrake River for the reach lying from
approximately 300 feet downstream of Briarcliff Road, upstream for approx-
imately 1,800 feet to just past Brookside Place (see Plate 4). Of these
plans, one was a nonstructural plan, three were channel modification plans,
and one was a floodwall and levee plan. Tn addition to these initial
plans, two other channel modification alternatives were later considered
for this reach in response to requests by local interests. These seven
plans are designated as Nonstructural Plan I, and Plans I - Va on Tables 10
and 11.

During the formulation of the above-described plans, however, flooding
occurred in September 1975 also at the reach immediately downstream from
the area under consideration. This lower reach of the Sheldrake River
extends from below Briarcliff Road downstream to Hickory Grove Drive (see
Plate 4). Accordingly, subsequent to the plan formulation public meeting,
local interests requested that the above-described plans be reformulated
to also consider protection at this downstream reach of the Sheldrake
River at the Town of Mamaroneck. The intermediate plans thus developed
for the expanded study area from Hickory Grove Drive upstream for 3,700
feet to just past Brookside Place, formed the basis of subsequent formulation
in the planning process. These plans, which were designated as Nonstructural
Plan IT, and Plans VI through X, include a nonstructural plan, six channel
modification plans, and a levee and floodwall plan, as shown in Table 10.

ASSESSMENT AND EVALUATION OF INTERMEDIATE PLANS

In compliance with the Principles and Standards for Water Resources
Development, the economic, environmental and social effects of the various
intermediate plans for the Mamaroneck and Sheldrake Rivers were evaluated.
The alternatives were analyzed individually for their beneficial and ad-
verse effects and collectively so that the differences among the alternatives

- could be identified, and the tradeoffs required to achieve the various plan-

ning objectives could be determined. The results of the impact assessment
and evaluation studies are discussed in detail in sections IIT and IV, re-
spectively, of Section 2, Appendix F. In addition, summary evaluations of
the intermediate plans contributions are contained in Table 12 for the
Mamaroneck and Sheldrake Rivers.

ALTERNATIVES CONSIDERED FOR DETAILED ANALYSIS

Based on the assessment and evaluation studies described above, and
presented in Appendix F, alternative plans were identified for the Mama-
roneck and Sheldrake Rivers to be carried into the final planning stage.
Further analysis of the identified alternates towards developing detailed
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plans that more fully address the planning objectives, and ultimately the
selection of the most desirable plans, is contained in subsequent sections.
0Of the intermediate plans investigated along the Mamaroneck and Sheldrake
Rivers, the following alternatives were identified for further consideration.

Village of Mamaroneck, lower section:

Plan 3 (levees, floodwalls, channel modification)
Plan 4 (levees, floodwalls, channel modification, tunnel diversion)
Plan 4/Plan 1 Combination

Village of Mamaroneck, upper section:

Nonstructural Plan
Channel Modification Plan

Town of Mamaroneck:

Nonstructural Plan II
Plan IX (channel modification)

CONTRIBUTIONS TO NATIONAL OBJECTIVES

During this iteration of the planning process, alternatives were desig-
nated as NED, and EQ Oriented NED plans. For the Mamaroneck and Sheldrake
Rivers, the NED Plan was designated as consisting of Plan 4 (Figure F5)
for the lower portion of the Village of Mamaroneck, the Channel Modification
alternate for the upper section of the Mamaroneck River (Figure F6), and
Plan IX along the Sheldrake River in the Town of Mamaroneck (Figure 11).

As discussed in Appendix F, in the designation of a final EQ Plan, the

one overriding requirement is that it make a net positive contribution to
the EQ account (natural environment) when compared to the without condition.
A review of the intermediate plans and the assessment of their associated
impacts, as presented in paragraphs F65 through F74, Section 2, Appendix F,
reveals that none of the alternatives result in a net positive contribution
to the EQ account. Furthermore, it appears that because of the setting of
the study area (i.e., suburban and urban development along the streams),
the nature of the flood problem, and other factors, such as the marginal
existing aquatic resources, poor water quality, and the generally limited
and stressed vegetative and wildlife habitats, there is no apparent means
of providing a net positive EQ contribution at the study area in conjunc-
tion with flood control measures, and it is not possible to designate an
EQ Plan. Therefore, an EQ Oriented NED Plan was identified as that al-
ternate which most nearly meets the minimum requirement for an EQ Plan.

The EQ Oriented NED Plan was identified as consisting of the levee,
floodwall and channel modification features of Plan 1 for the lower Mamar-
oneck River in combination with the Fenimore Road tunnel diversion

features of Plan 4 for the Sheldrake River in the Village of Mamaroneck,
and the nonstructural alternatives for the upper portion of the Mamaroneck
River in the Village and the Sheldrake River in the Town. The development

'
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of the EQ Oriented NED Plan 1s discussed in detail in Appendix F, and the
resulting significant beneficial and adverse contributions are summarized
in Table 13.

NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

The NED Plan was selected on the basis that it maximizes net economic
benefits, considering both scale optimization and plan efficiency, while
addressing the range of planning objectives. As shown on Table 11, of the
plans considered for the lower Mamaroneck and Sheldrake Rivers, the upper
Mamaroneck River in the Village of Mamaroneck, and the Sheldrake River in
the Town of Mamaroneck, Plan 4, the Channel Modification Plan, and Plan IX,
respectively, produce the greatest net economic return. These intermediate
plans considered protection against a flood with a one percent exceedence
frequency; when the scale of development and level of protection are con-
sidered, the economic return of the NED Plan can be further maximized. Ad-
ditionally, the NED Plan was further modified and refined in the detailed
planning stage as discussed below. The development of the NED Plan is
discussed in detail in Appendix F, and the resulting significant beneficial
and adverse contributions are summarized in Table 13.

FINAL ITERATION OF THE NED PLAN

During this final iteration the NED Plan was further refined by modi-
fying or deleting measures to develop a plan which is fully implementable
and represents the best plan formulated on the basis of economic criteria.
These refinements not only included adjustments to increase net NED benefits,
but also involved increasing net EQ contributions, and more fully addressing
the planning objectives. As shown on Figure F18, in the Village of Mama-
roneck the refined NED plan consists of a combination of tunnel diversion, chan-
nel modification, levees and retaining walls. The existing channel of the Mama-
roneck River would be widened and deepened from a point downstream of Tompkins
Avenue, upstream for approximately 10,000 feet to just past Winfield Avenue.
The modified channel bottom along the Mamaroneck River would average 60 feet
in width from the lower 1limit of the plan upstream to a point about 300 feet
past Jefferson Avenue, and 45 feet in width from this point to the upstream
limit of the channel works. The channel modification would include the re-~
location of the confluence of the two rivers to eliminate the two sharp
bends in the existing alignment, and a number of discontinuous retaining
walls. The plan additionally involves the replacement of the Ward Avenue,
Halstead Avenue, Station Plaza, and Hillside Avenue Bridges, and the replace-
ment of Valley Place sewer bridge with an inverted syphon. The Sheldrake
River would be diverted into a tunnel at Fenimore Road leading to the West
Basin of Mamaronmeck Harbor. This tunnel diversion would consist of three
segments. For 1,600 feet from the Sheldrake River to Stanley Avenue, the
tunnel consists of a 15 foot x 15 foot boxaculvert; from Stanley Avenue
for 1,450 feet to just north of Boston Post Road, the diversion consists of
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a 15.5 foot diameter tunnel and thence the tunnel consists of a 15 foot x

15 foot box culvert to just south of Boston Post Road where the tunnel

leads to an open channel and stilling basin at the West Basin of Mamaroneck
Harbor. From the diversion inlet at Fenimore Road upstream to Rockland

Road the existing channel of the Sheldrake River would be modified into a
semi~trapezoidal channel, with retaining wall along the right bank, and
thence to the New England Thruway the channel would be trapezoidal with a
levee along the right bank. Interior drainage for the works in the Village
is provided by a system of ditches and drains through the line of protection,
and several areas along the streams would be filled and graded. No resi-
dential, commercial or industrial structures would be acquired as part of
this plan. The portion of the refined NED plan along the Sheldrake River

in the Town of Mamaroneck consists of only the upper section of Plan IX; the
resulting plan, which was originally designated as Plan I during the inter-
mediate planning stage, consists of a 12 foot wide rectangular concrete
channel from upstream of Brookside Place downstream for 1,800 feet to a
point approximately 300 feet below Briarcliff Road. The portions of the
final NED plan discussed above for the lower Mamaroneck and Sheldrake Rivers
differs from its corresponding components considered in the intermediate
planning stage in the following respects:

1. The final NED Plan includes a larger capacity tunnel diversion
at Fenimore Road, and consequently provides a higher level of protection
than the one percent frequency flood considered along the Sheldrake River
in the intermediate planning stage. For the final NED Plan, the tunnel
diversion and modified channel upstream of the inlet are designed to con-
tain the Standard Project Flood along the Sheldrake River. Additionally,
unlike the diversion proposed in Plan 4, which diverted only a portion of the
flood flow, the system considered in the NED plan would divert the total
flow of the Sheldrake River upstream of Fenimore Road into the tunnel, with
the stream flow in the Sheldrake channel downstream of Fenimore Road to the
confluence with the Mamaroneck River comprised of the incremental runoff
which enters this reach of stream. The lower portion of the Sheldrake
River downstream of Fenimore Road would be maintained at its existing
capacity by the Village of Mamaroneck to prevent flooding from local runoff,
and to contain design flood stages resulting from backwater of the Mamaroneck
River. This total diversion system at a high level of protection was re-
quested by and is strongly supported by local interests. Furthermore, for
diversion works of Standard Project Flood capacity, this total diversion
system at Fenimore Road is considered to provide greater reliability in
design and a higher degree of safety for the affected public at reaches
which have extremely high damages under existing conditions.

2. The channel modification works proposed in Plan 4 for the lower
Mamaroneck River were further refined during the detailed planning stage
to more fully address the planning objectives, and to respond to requests
by local interests. The diversion of flows from the Sheldrake River enabled
the works along the Mamaroneck River to be refined with a reduction in cost
of approximately 1.5 million dollars and resulting in minimized real estate
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requirements along the Mamaroneck River with corresponding reductions of
the adverse impacts to open space and social well-being. The modified
channel along the Mamaroneck River described above for the NED plan is
generally two feet deeper in cut than the channel proposed in Plan 4, and
has a base width 10 feet narrower at the reach downstream of the confluence.
When this deeper modified channel along the Mamaroneck River is combined
with the above-mentioned total flow diversion of the Sheldrake River, a
level of protection against greater than the one percent flood considered
in the intermediate planning stage can be achieved without levees and
floodwalls along the Mamaroneck River. The resulting works are designed
to protect against a flood with a .5 percent exceedence frequency along
the lower Mamaroneck River, and at areas along the Sheldrake River which
are within backwater influence of the mainstream. By continuing the re-
fined design of the channel modification of the lower Mamaroneck River
into the reach of stream upstream of the Thruway, protection against a
flood with a one percent exceedence frequency is achieved at this upper
area without a levee along the right bank, as was proposed by the Channel
Modification Plan for the upper Mamaroneck River in the intermediate plan-
ning stage, and would thus avoid the environmental, and social and
aesthetic impacts associated with the levee, as discussed in paragraph
F71, Appendix F.

3. The rectangular concrete channel along the Sheldrake River in
the Town of Mamaroneck described above for the NED Plan includes works
for only the upper section cf Town of Mamaroneck study area from just
upstream of Brookside Place downstream to a point 300 feet below Briar-
cliff Road. As discussed in Appendix F, the downstream works proposed
in intermediate Plan IX were eliminated from the NED Plan subsequent to
the late stage public hearing when local interests requested that they be
deleted. The Town of Mamaroneck, in response to the desires as expressed
by local residents, requested that no further consideration of flood con-
trol measures be given to the reach of the Sheldrake River from below
Briarcliff Road to Hickory Grove Drive because they considered the existing
flood risk more acceptable than the socio—economic and environmental impacts
of local importance associated with the construction activities and pro-
tective works of any flocod control improvement at this reach. Thus, the
resulting component of the NED Plan for the Town of Mamaroneck reach of
the Sheldrake River is identical to initial intermediate Plan I, as de-
scribed in paragraph F51, Appendix F. Flood protective works for the
reach of the Sheldrake River from below Briarcliff Road to Hickory Grove
Drive were also deleted from the other alternates considered in the

detailed planning stage.

4, In order to minimize the adverse EQ contributions of the struc~
tural works proposed for the Mamaroneck and Sheldrake Rivers, measures
are incorporated to mitigate these impacts. These measures are considered
appropriate for the NED Plan since coordination with Federal and state
agencies has indicated that provisions of this type are necessary for the
recovery of losses resulting from implementation, and are required for
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acceptability, These measures, which were developed in coordination with
the U. S. Department of the Interior, Fish and Wildlife Service, include,
in addition to the erosion and sediment control measures outlined for the
EQ Oriented NED Plan in subsequent paragraphs, the following:

a. In the upper Mamaroneck River area, the existing channel gen-
erally will be widened by limiting the proposed channel excavations to
one bankside, so as to decrease the removal of trees and other vegeta-
tion., Investigations during preconstruction planning would determine
if other areas exist within the project area for which this technique
is also suitable.

b. A pool and riffle low flow channel would be incorporated
into the entire channel areas to be modified, except at the portion
of the upper Sheldrake River where a flume 1s proposed. For the
upper Sheldrake River a shallow V-shaped pilot channel would be
incorporated into the plan.

c. Small log and rock dams would also be employed in the longer
riffle areas in order to create lowhead pools as an aquatic shelter
and habitat area. ‘

d. Trees and shrubs eliminated by the structural elements would
be partially replaced through beautification measures and a tree plant-
ing program,

EQ ORIENTED NED PLAN

The EQ Oriented NED Plan was selected on the basis that it addresses
the planning objectives for the Mamaroneck and Sheldrake Rivers while em-
phasizing contributions to preserving and maintaining portions of the existing
stream environment, aesthetically pleasing sections of stream, and open space
within the study area. The plan which provides the minimum net negative
contributions to the above-mentioned components of the National objective
of Environmental Quality, and most nearly meets the minimum requirement for
designation as an EQ Plan, consists of the levee, floodwall and channel
modification features of Plan 1 for the lower section of the Mamaroneck
River, in combination with the Fenimore Road tunnel diversion for the Shel-~
drake River in the Village of Mamaroneck, and the nonstructural alternates
for the upper portion of the Mamaroneck River in the Village and the
Sheldrake River in the Town. A summary description of the EQ plan is in-
cluded below:

‘At the lower Mamaroneck and Sheldrake Rivers the EQ plan differs from
the NED plan in that the channel modification and tunnel diversion works
for this plan are generally less extensive. The existing channel of the
Mamaroneck River would be widened and deepened from a point about halfway
between Tompkins and Ward Avenues, upstream to the New England Thruway, a
distance of about 5,600 feet. The modified channel would average approx-
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imately 50 feet in width from the lower limit of the plan, upstream to

a point about 300 feet past Jefferson Avenue; from this point upstream

to the Thruway, the modifidd channel would average about 30 feet in

width. This plan would also include a number of discontinuous levees and
floodwalls along the banks of the Mamaroneck River. All other features

of this plan along the lower Mamaroneck River are similar to the NED plan,
including the bridge work; however, the levees and floodwalls would neces-
sitate the acquisition of two homes and would require extensive interior
drainage works. The tunnel diversion along the Sheldrake River would be
similar in alignment to the one proposed in the NED plan; however, for this
plan the diversion would lead to a 11.5 foot diameter tunnel, and the
diversion works would divert only a portion of the flow along the Sheldrake
River while allowing a base flow to pass to the reach of stream downstream
of Fenimore Road. MNo other structural work along the Sheldrake River up-
stream of the tunnel inlet, except for the filling of low=lying areas,
would be called for. As shown on Table 13, the nonstructural portions of
this plan include the floodproofing of 39 residential structures and the
acquisition of 31 homes.

The level of protection of the EQ Oriented NED Plan is considered
optimum at the one percent frequency flood, as formulated. A higher
level of protection would result in more extensive structural works along
the lower Mamaroneck and Sheldrake Rivers, thus increasing adverse EQ con~-
tributions; similarly, a lower level of protection is not consistent with
the flood damage reduction objective. The significant positive contribu~
tions made by the elements of the EQ Oriented NED Plan are outlined below:

1. The flood proofing and relocation measures along the Sheldrake
River in the Town of Mamaroneck would preserve and maintain the scenic
section of aesthetically pleasing features and human enjoyment at the lower
portion of this reach, as described in paragraph F72. Additionally, these
nonstructural measures would not result in any adverse or disruptive impacts
to the fishery resources downstream at Larchmont Gardens Lake.

2. The nonstructural measures proposed at the Village of Mamaroneck
area upstream of the New England Thruway would preserve the less stressged
fish and wildlife resources and moderately undeveloped woodlands at this
reach of the Mamaroneck River.

3. The diversion of floodwaters in excess of the bankfull capacity
of the Sheldrake channel would provide protection along the Sheldrake
River in the Village while preserving the existing stream environment.
Additionally, the base flow maintained downstream of Fenimore Road would
approximate the natural flows at this reach of stream. Although limited
wildlife habitat remain within this reach, the present resources would be
preserved, and a future potential for enhancement is maintained.

4, As outlined in Appendix G, Environmental, Social and Economic
Effects Assessment, the aquatic resources along the lower Mamaroneck River
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are stressed and limited by community development and pollution load.

Due to the marginal importance of this area as a fish and wildlife habi-
tat, the structural elements proposed by the EQ Oriented NED Plan for this
reach cannot be considered to cause significant impacts. Additionally,
the narrower modified channel along the lower Mamaroneck River proposed
in this plan would minimize impacts to the bankside environment and would
be less disruptive than the other identified plans. Furthermore, the EQ
Oriented NED Plan includes mitigation measures to offset negative EQ con-
tributions resulting from the proposed channel modification of the lower
Mamaroneck River. These measures, which were developed in coordination
with the U. S. Department of the Interior, Fish and Wildlife Service, in-
clude:

a., The existing channel would be widened by excavating only one
bank, so as to eliminate the minimum number of trees and stream cover.
The side which 1is excavated would alternate between banks, depending
on existing development, topography.

b. The modified stream would follow the existing contours of
the channel, where possible.

c. A low flow channel with a ﬁool and riffle configuration
would be incorporated into the modified channel.

d. Small log and rock dams would be employed at the longer
riffle areas to create lowhead pools as an aquatic shelter and habi-
tat area.

e. Trees and shrubs eliminated by the structural elements
would be replaced through beautification measures and a tree planting
program.

f. During construction, control measures would be utilized to
minimize adverse effects to the water 'quality of the rivers within
the study area and at downstream reaches., Measures to minimize in-
creases in turbidity levels and to limit the erosion of denuded
channel slopes would include: (1) exposing the minimum area of
land to erosion that is practical at any one time during construction;
(2) applying temporary mulch, with or without seeding temporary vege-
tation, immediately after rough grading is completed; (3) construction
of temporary sediment basins or the placement of silt screens or
barriers to precipitate silt before it leaves the site.

The significant economic, environmental and social effects of the EQ

Oriented NED Plan for the Mamaroneck and Sheldrake Rivers are summarized
in Table 13.
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IDENTIFIED PLANS

As discussed in the previous paragraphs, the NED and EQ Oriented NED
Plans were identified for the Mamaroneck and Sheldrake Rivers during the
detailed planning stage. To facilitate further analysis and comparisons,
the identified plans are re-designated, for clarity, as shown below.

PLAN A (NED Plan) -~ consists of refined versions of Plan 4 for the lower
portion of the Mamaroneck and Sheldrake Rivers, the Channel Modification
alternate for the upper section of the Mamaroneck River in the Village
of Mamaroneck, and Plan I for the Sheldrake River in the Town of Mama-
roneck.

PLAN B (EQ Oriented NED Plan) - consists of the Plan 4/Plan 1 Combination
for the lower Mamaroneck and Sheldrake Rivers; and the Nonstructural
Plans for the upper Mamaroneck River in the Village, and the Sheldrake
River in the Town, as previously described.

PLAN C - consists of Plan 3 for the lower Mamaroneck and Sheldrake Rivers;
the Channel Modification Plan for the upper portion of the Mamaroneck
River in the Village, and Plan I for the Sheldrake River in the Town,
as described below:

This plan consists of a combination of channel modification, levees
and floodwalls along the Mamaroneck and Sheldrake Rivers. The im-
proved channel bottom along the Mamaroneck River would average approx-
imately 70 feet in width, from Tompkins Avenue, upstream to a point
about 300 feet past Jefferson Avenue. From this point upstream to
Winfield Avenue, the modified channel bottom would average approxi-
mately 45 feet in width. Along the Sheldrake River in the Village of
Mamaroneck, the improved channel bottom width would average about 25
feet for the reach of stream from the confluence upstream to Fenimore
Road. .From Fenimore Road to the Thruway, the improved channel width
averages about 30 feet. This plan would also include a number of dis-
continuous levees and floodwalls along the banks of the Mamaroneck

and Sheldrake Rivers, including along the upper Mamaroneck River at the
Chestnut Avenue area. The levees and floodwalls along the Mamaroneck
River would average approximately 4% and 4 feet in height, respective-
ly, while along the Sheldrake River the levees and walls would average
about 4 and 6 feet in height, respectively. Ponding areas, pumping
stations, and associated interior drainage facilities would be pro-
vided on the protected side of the levees and walls. Additionally,
one industrial, two commercial and four residential structures must

be acquired. This plan would require the replacement of the Mama-
roneck, Waverly and Center Avenue bridges and the Fayette footbridge,
in addition to those called for in Plan A. The portion of this plan
along the Sheldrake River in the Town of Mamaroneck is identical to
the works considered in Plan A. This plan would protect areas along
the Mamaroneck and Sheldrake Rivers in the Village and Town of Mama-
roneck against a flood with a 1 percent exceedence frequency (100

year flood).
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COMPARISON OF IDENTIFIED PLANS

A comparison analysis is used to provide a basis for plan selection.
The process used to compare the identified plans consists of a trade-off
analysis of the contributions to the planning objectives, the beneficial
and adverse effects of each alternate, and the responses to specific eval-
uation criteria such as tests of acceptability, effectiveness, efficiency
and completeness. This type of comparison categorizes the various impacts
and displays each plan in terms of the components of the system of accounts.
A summary comparison of Plans A (NED Plan), B (EQ Oriented NED Plan) and C
along the Mamaroneck and Sheldrake Rivers is contained in Table 13, and the
system of accounts for each plan are displayed in Tables F11l, F12 and F13 in
Appendix F,

Examination of the data in the above-mentioned tables for the Mamaroneck
and Sheldrake Rivers indicates the significant tradeoffs made between the.
identified plans. As summarized in Table 13, the major monetary beneficial
effect that would result from the alternate plans is the reduction of exist-
ing and future flood damages at the Village and Town of Mamaroneck, New York.
The NED Plan produces the greatest amount of gross ecohomic flood control
and total benefits. With respect to adverse economic effects, the differ-
ences between the plans is the higher cost for the NED Plan as compared to
the EQ Oriented NED Plan and Plan C. However, the greater costs of the NED
are partly attributed to the higher levels of protection it provides. For
this plan, the levels of protection along reaches in the lower Village of Mama-
roneck range from protection against a flood with a .5 percent exceedance fre-
quency to the Standard Project Flood; in the upper Village and Town of Mamaron-
eck the design storm is the 1 percent flood. Both the EQ Oriented NED Plan and
Plan C protect the Village and Town against a flood with a 1 percent ex-
ceedence frequency. But more significantly, the NED plan achieves the
flood damage reduction objective while maximizing net positive NED bene-—
fits. However, the EQ Oriented NED Plan achieves the flood control objec-
tive while best preserving the existing stream environment of the Mama-
roneck and Sheldrake Rivers, and the natural setting of the upper Sheldrake
River in the Town of Mamaroneck; Plan C and the NED Plan would each result
in greater negative EQ contributions, although measures are included to
mitigate the adverse effects of the channel modification features of the
NED Plan. The impacts associated with the diversion of the entire flow
of the Sheldrake River as proposed in the NED Plan differ from those asso-
ciated with the partial diversion of the EQ Oriented NED Plan. The major
difference in the impacts associated with the two diversions is that the
total diversion of Plan A (NED Plan) would effectively eliminate the
aquatic habitat along the Sheldrake River downstream of Fenimore Road,
while the partial diversion scheme of the EQ Oriented NED Plan (Plan B)
would preserve this reach of stream. However, since the aquatic resources
along the lower Sheldrake River are stressed and limited, and of marginal
importance, the impacts associated with the total diversion of Plan A are
not expected to be significant. Impacts to water quality, as discussed in
paragraph F68, Appendix F, would be similar for both Plans A and B,
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As outlined in Table 13, Plan C requires the greatest total amount
of real estate, approximately 46 and 32 acres of permanent and temporary
easements, respectively, including the acquisition of one industrial, two
commercial and four residential structures. This plan would result in
negative contributions to the preservation of open space planning objec-
tive and would greatly disrupt the community during construction. The NED
Plan would require 32 and 15 acres of permanent and temporary easements,
respectively, and the EQ Oriented NED Plan's real estate requirements for
its structural works consist of 25 acres of permanent easements and 10
acres of temporary easements, including the acquisition of two homes.
The social impacts associated with the real estate requirements of each of
the plans should be noted since they are judged to be of high local impor-
tance. The EQ Oriented NED Plan, in addition to the two homes to be acquired
mentioned above, would impact on the residential community since 31 addi-
tional homes would be acquired and the residents relocated as part of the
nonstructural portions of the plan at the upper Village and Town. The NED
Plan would not require the acquisition of any residential, commercial or
industrial structures. Additionally, the NED Plan, which does not include
extensive protective levees and floodwalls in the Village of Mamaroneck, would
best preserve the existing open space and associated recreational opportuni-
ties at the Columbus park area. Plan C, and to a lesser extent the EQ Plan,
require a number of discontinuous levees and floodwalls in the Village.
Both these plans would reduce the available open space at Columbus Park.
This impact is considered to be an adverse effect of high magnitude of
local importance when considering the limited open space available in the
Village study area.

An additional consideration in comparing the identified plans involves
the residual damages and disaster potential associated with each plan. 1In
the Village of Mamaroneck the tunnel diversion and channel modification
features of the NED Plan enable it to reduce the elevation of floodwaters
for all storms up to the SPF. The design level for the works pro-
posed by the NED Plan at reaches along the Mamaroneck and Sheldrake Rivers
in the Village would contain flows ranging from the one percent storm to the
SPF. No levees or floodwalls are called for in the NED Plan; however, for
Plan C along the lower Mamaroneck and Sheldrake Rivers and the EQ Oriented
NED Plan along the lower Mamaroneck River, less frequent floods which would
result in stages greater than 3 feet above the one percent design level
would top the levees and floodwalls in the Village. The residual damages
in the Village of Mamaroneck corresponding to the SPF stages for the NED
Plan, EQ Oriented NED Plan and Plan C are approximately .7 million, 30
million and 60 million dollars, respectively. At the upper Mamaroneck
River in the Village and the Sheldrake River in the Town of Mamaroneck, the
channel modification features proposed in the NED Plan and Plan C would
reduce the stages of floods above the one percent design level, while the non-
structural features of the EQ Oriented NED Plan at the upper Mamaroneck
and Sheldrake Rivers would not reduce flood stages, or residual damages for
the SPF, at those areas.
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Various other evaluation criteria were considered in the selection
of a plan and are shown summarized in tabular form in Table F7 of Appendix
F. Furthermore, although all of the identified plans are generally accept-
able, the local communities of the Village and Town of Mamaroneck have ex-
pressed strong support for the NED Plan.

THE SELECTED PLAN

The development of the most desirable plan of protection for the Mama-
roneck and Sheldrake Rivers study area involved the comparison and trade-
offs among the identified plans, as described above and presented in Table
13. At the completion of this final iteration and based primarily on the
comparative analysis, and input from local government agencies and the
public, the selected plan was identified as the NED Plan, as shown in
Plates 5 and 6 of the main body of this report. Details of the technical
aspects of the selected plan is discussed in Appendices A, B and C. A com-
prehensive technical description of the selected (NED) plan is contained
in Appendix B, Hydraulics., A summary description of the selected plan is
included below. No residential, commercial or industrial structures would
be acquired as part of this plan. For clarity, the plan is described below
in segments.

COMPONENTS OF THE SELECTED PLAN

VILLAGE OF MAMARONECK - Mamaroneck River. The plan of protection involves
a combination of channel modification, retaining walls and bridge replace-
ment. As shown on Plate 5, the existing channel of the Mamaroneck River
would be widened and deepened from a point downstream of Tompkins Avenue,
upstream for approximately 10,000 feet to just past Winfield Avenue. The
modified channel bottom aléhg ‘the Mamaroneck River would average 60 feet

in width from the lower limit of the plan upstream to a point about 300 feet
past Jefferson Avenue, and 45 feet in width from this point to the upstream
limit of the channel works. The channel modification would include the re-
locaticn of the confluence of the two rivers to eliminate the two sharp
bends in the existing alignment, and a number of discontinuous retaining
walls. These walls lie along both banks from just below Valley Place up-
stream for 600 feet to Station Plaza, along the right bank for 1,150 feet
from Nostrand Avenue to First Street, along the left bank from First Street
upstream for 1,700 feet to Lewis Street, and for 300 feet on the right bank
at Willow Street. The plan additionally involves the replacement of the
Ward Avenue, Halstead Avenue, Station Plaza and Hillside Avenue Bridges,
and the replacement of the Valley Place sewer bridge with an inverted
syphon. Interior drainage is provided by a system of ditches and outlet
drains through the line of protection, and several areas along the streams
would be filled and graded. This plan is designed to protect against a
flood with a .5 percent exceedence frequency (200 year flood) along the




Mamaroneck River downstream of the New England Thruway, and against a

flood with a 1 percent exceedence frequency (100 year flood) along the
Mamaroneck River upstream of the Thruway to Winfield Avenue. The rationale
for selecting this level of protection is contained in paragraphs F96 and
97, Appendix F. ’

VILTAGE OF MAMARONECK - Sheldrake River. The Sheldrake River would be diverted
into a tunnel at Fenimore Road leading to the West Basin of Mamaroneck Harbor.
This tunnel diversion would consist of three segments. For 1,600 feet from

the Sheldrake River to Stanley Avenue, the tunnel consists of a 15 foot x 15
- foot box culvert; from Stanley Avenue for 1,450 feet to just north of Boston
Post Road, the diversion consists of a 15.5 foot diameter tunnel and thence

the tunnel consists of a 15 foot x 15 foot box culvert to Jjust south of Boston
Post Road where the tunnel leads to an open channel and stilling basin at the
West Basin of Mamaroneck Harbor. The coincidental tailwater to the tunnel is
——taken to be the one year tide level in the harbor. The use of a one year
tailwater elevation for capacity design was chosen as a reasonable and practical
criteria since tidal levels are no higher than usual when fluvial flooding
occurs. In addition, the stilling basin at the outlet of the tunnel, which is
needed to prevent damages to boats moored in the harbor, is designed using a
tailwater of mean low water to ensure that the hydraulic jump would not occur
in the harbor. From the diversion inlet at Fenimore Road upstream to Rockland
Road, the existing channel of the Sheldrake River would be modified into a
- semi-trapezoidal channel, with retaining wall along the right bank, and thence
to the New England Thruway the channel would be trapezoidal with a levee along
the right bank. The tunnel diversion and modified channel upstream of the
inlet are designed to contain the Standard Project Flood along the Sheldrake
River. This diversion system would divert the total flow of the Sheldrake
River upstream of Fenimore Road into the tunnel. The stream flow in the
Sheldrake River channel downsitream of Fenimore Road to the confluence with

the Mamaroneck River would be comprised of the incremental runoff which enters e~
this reach of stream and the existing capacity of the lower Sheldrake River
would be maintained for this purpose.

TOWN OF MAMARONECK - Sheldrake River. This portion of the plan of protection
~consists of a twelve foot wide concrete rectangular channel from a point
approximately 250 feet upstream of Rockland Avenue, at Brookside Place, down-
stream for approximately 1,800 feet to a point about 300 feet downstream of
Briarcliff Road. The plan also includes a transition/stilling basin
approximately 300 feet downstream of Briarcliff Road, and a 32 foot long drop
structure and tie back levees at the upstream limit. The Forest Avenue and
three driveway bridges would be replaced, and low-lying areas along the stream
would be filled and graded. This section of the plan is designed to protect
against a flood with a one percent exceedence frequency (100 year flood), as
discussed in paragraph FO8, Appendix F,

In order to minimize the adverse effects the channel modification work
would have on the stream environment, measures are included to mitigate these
impacts. These measures include the following:

a. In the upper Mamaroneck River area, the existing channel generally
will be widened by limiting the proposed channel excavations to one bank-
side, so as to decrease the removal of trees and other vegetation. Investi-
gations during preconstruction planning would determine if other areas exist
within the project area for which this technique is also suitable.
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b. A pool and riffle low flow channel would be incorporated into the
entire channel areas to be modified, except at the portion of the upper
Sheldrake River where a flume or rock-cut channel is proposed. For the
upper Sheldrake River a shallow V-shaped pilot channel would be incorpor-
ated into the plan,

c. Small log and rock dams would also be employed in the longer
riffle areas in order to create lowhead pools as an aquatic shelter and
habitat area.

d. Trees and shrubs eliminated by the structural elements would be
partially replaced through beautification measures and a tree planting
program,

e, During construction, control measures would be utilized to mini-
mize adverse effects to the water quality of the rivers within the study
area and at downstream reaches. Measures to minimize increases in turbi-
dity levels and to limit the erosion of denuded channel slopes would
include: (1) exposing the minimum area of land to erosion that is prac-
tical at any one time during construction; (2) applying temporary mulch,
with or without seeding temporary vegetation, immediately after rough
grading is completed; (3) construction of temporary sediment basins or
the placement of silt screens or barriers to precipitate silt before it
leaves the site.

Nonstructural Requirement -~ In addition to the structural portions of the
plan described above, nonstructural measures are recommended for adoption
by local interests for floodplain areas elsewhere in the Village and Town
of Mamaroneck. In particular, floodplain regulation techniques are recom-
mended as part of the total plan of protection at the Village and Town of
Mamaroneck for the floodplain area lying along the Sheldrake River between
the structural portions of the selected plan.

Environmental Effects

The envirommental effects of the selected plan for the Mamaroneck
and Sheldrake Rivers are fully discussed in Appendix G and the signifi-
cant impacts are summarized in Table 13. Some of these impacts are asso-
ciated with construction and would be only short~term, but others of a
more enduring nature are involved. Construction activities would, of
course, create noise and dust which would be annoying and possibly harmful
to residents along the waterways. The traffic delays and detours asso-
ciated with construction and movement of supplies and material would

-adversely affect local travel and trucks carrying supplies would add to

the traffic load. Reconstruction of the bridges at Ward, Halstead and
Hillside Avenues, Station Plaza and Forest Avenue, and the temporary
partial loss of parking facilities at Columbus Park, will aggravate the
problem and require careful planning with adequate signing for control of
traffic.
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One of the most obvious impacts associated with any project which
includes channelization is the aesthetic effect of the changes in the
streams. In the case of the Mamaroneck and Sheldrake Rivers, the project
would involve channels which would have a man-made appearance even after
vegetation has been replaced. For residents in portions of the Town of
Mamaroneck sector, these features would detract from the natural setting to
which they are accustomed.

Associated with these changes in the nature and appearance of the
stream are the losses in biological resources. The natural plant life in
and near the streams would be destroyed during construction, and even
though a replanting program would be required after the construction ends,
there is no method of replacing mature communities of vegetative types.
Consequently, there would be a period of near barrenness followed by a
period of regrowth. All of this would influence the limited fish and
wildlife resources in the project areas. Some of the fish and wildlife
would not find suitable habitats in which to reestablish following con-
struction, and construction activities would destroy some forms of life
and displace others.

The Fenimore Road diversion system would result in the Sheldrake
River being diverted into the West Basin of Mamaroneck Harbor. This
diversion would not result in significant effects to the West Basin;
however, it would result in the abandonment of the Sheldrake River down-
stream of Fenimore Road, except for incremental runoff flows. Stagnation
pools could develop in this lower reach if local flows are not sufficient
enough to cause periodic flushing.

Impacts beneficial to residents and public services would result
from the project. The alleviation of the flood problem would reduce the
frequency of inundation of streets, commercial establishments and homes,
thereby reducing the degree of danger to life and health associated with
floods as well as the many inconveniences and disruptions which occur
during flood situations, Traffic and especially emergency vehicles
would he free to travel without restrictions during floods,

Plan Formulation
BYRAM RIVER

After establishing the planning objectives for the Byram River
study area,the formulation procedure next required the identification
of applicable water resources management measures which address the
planning objectives. After all applicable water resources management
measures were identified, alternative water resources management plans
were developed from either one, or a combination, of the identified
measures. The formulation phase of the Byram River study is presented
in detail in Section 3, Appendix F. A summary of this process follows

below.
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POSSIBLE SOLUTIONS

Flood problems along the Byram River occur principally in the Town
of Greenwich, Connecticut and Village of Port Chester, New York, Several
alternative measures to satisfy the problems and needs of the flood areas
are possible; however, some of these measures are not practical or econo-
mical., The possible solutions may be divided into the two broad cate-
gories of nonstructural and structural measures, Nonstructural measures
include floodplain zoning, floodproofing, building code regulations,
permanent and/or temporary evacuation of floodplain areas, and no action
(or maintaining the base condition). Structural measures include reser-—
voirs, diversions, channel modification, levee and floodwall improve-
ments, and several combinations of these. Also, combinations of non-
structural and structural measures are possible. Table 14 presents a
preliminary categorization of the possible management measures in relation
to the planning objectives of the Byram River study area.

NONSTRUCTURAL MEASURES

The various nonstructural techniques are described in considerable
detail in Appendix F, Plan Formulation. During the initial iterations
of the planning process, the nonstructural measures discussed above were
examined with respect to their: (a) result in achieving the planning ob-
jectives; (b) cost of implementation; and (c¢) intangible advantages and
disadvantages. The nonstructural alternates considered further at Green-
wich and Port Chester are discussed in subsequent sections,

STRUCTURAL MEASURES

Subsequent to investigating possible nonstructural solutions, struc-—
tural flood control alternatives were considered. The structural measures
which were investigated are fully described in Appendix F, and are dis-
cussed in the following paragraphs.,

DIVERSTONS AND RESERVOIRS

The problem area along the Byram River at Greenwich and Port Chester,
which lies about 9,000 feet upstream of the mouth as shown on Plate 10,
is not suitably located for the development of diversion type protection.
To divert flood flows from a point upstream of the Byram River damage
area to the closest large body of water, Byram Harbor, a tunnel of more
than 6,000 feet in length would be required. Although such an improvement
would reduce fluvial flooding, damages resulting from tidal inundation
would not be prevented and the scheme would be highly uneconomical,
Furthermore, a solution involving upstream flood detention is also not
a practical solution to the flood problem at Greenwich and Port Chester.
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Any possible upstream detention area would lie more than two miles up-
stream from the problem area. The incremental flows generated by local
runoff downstream of any potential site would be in excess of bankfull
capacity at the downstream damage area., Additionally, like a diversion
scheme, upstream retention would not alleviate tidal flooding, and its
excessive costs cannot be supported by the potential benefits at Greenwich
and Port Chester.

LOCAL PROTECTION MEASURES

After reservoir and diversion considerations were precluded, it be-
came evident that local protection measures could best achieve the flood
control objective. Local protection measures such as levees, floodwalls,
channel modification and various combinations of each were considered as
possible solutions to the flood problem at Greenwich, Connecticut and Port
Chester, New York.

NONSTRUCTURAL AND STRUCTURAL COMBINATIONS

Providing a relatively low level of flood protection by structural
methods does not appear to be a practical solution along the Byram River,
since this would only encourage development in areas that would still be
subject to flooding from larger storms. However, at independent reaches
of stream where nonstructural measures can be selectively substituted for
structural measures, at a compatible level of protection, overall combina-
tion plans of protection were considered as possible solutions.

DEVELOPMENT OF INTERMEDIATE PLANS

As a result of reconnaissance and prelimirnary type estimates, pre-
liminary screening and analysis of applicable measures, an array of al-
ternative plans that could fulfill the study objectives for the Byram
River were developed utilizing either one or a combination of the appli-
cable water resources management measures described in the preceding
paragraphs. Only alternative plans which were considered to approach
economic, environmental and social acceptability were evaluated in
detail and presented here. To provide a common base for comparison and
evaluation, and to facilitate quantitative and qualitative analyses, pro-
tection against a flood with a one percent exceedence frequency was used
as the protectiocn level in the initial development of alternative plans,
This degree of protection was selected because, as explained in detail
in Appendix F, complete protection against the Standard Project Flood
(SPF) is clearly not economically justified at the study area along the
Byram River., Additionally, based on factors such as projected residual
damages and the pctential for a catastrophe at the study area, protection
against a flood with a one percent exceedence frequency is considered the
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minimum degree of protection acceptable along the Byram River. In apply-
ing this approach, it was recognized that the design storm for the selected
plans of protection could actually be greater than the one percent flood,
depending on the tradeoffs between an acceptable flood risk and socio-
economic and environmental costs. Those plans which warranted further
consideration are described fully in Appendix F, and are briefly outlined
below.

INTERMEDIATE PLANS - BYRAM RIVER

Flood damages along the Byram River are centered in the reach lying
from West Putnam Avenue upstream to Rex Street in the Town of Greenwich,
Connecticut. and Village of Port Chester, New York. An existing Corps of
Engineers project lies immediately upstream of this study area at Pember-
wick, Connecticut. This project is shown on Figure F17. The alternates
discussed below for the Greenwich-~Port Chester area along the Byram River
are discussed in considerable detail in Section 3, Appendix F and are
presented in Figures F13 through F16. Table 15 presents a summary de-
scription of the alternatives considered at Greenwich and Port Chester,
and economic data are presented in Table 16.

A total of seven plans of protection were generated for consideration
along the Byram River. Included among these alternates is a nonstructural
plan, three plans consisting of combinations of levees, floodwalls and
channel modification, one plan involving a combination of levees and
floodwalls, a bridge replacement plan, and an alternate combining bridge
replacement with other structural measures. These intermediate plans
are discussed in considerable detail in Appendix F.

ASSESSMENT AND EVALUATION OF INTERMEDIATE PLANS

In compliance with the Principles and Standards for Water Resources
Development the economic, environmental and social effects of the various
intermediate plans for the Byram River were evaluated. The alternatives
were analyzed individually for their beneficial and adverse effects and
collectively so that the differences among the alternatives could be
identified, and the tradecffs required to achieve the various planning
objectives could be determined. The results of the impact assessment
and evaluation studies are discussed in detail in sections III and IV,
respectively, of Section 3, Appendix F. In addition, summary evaluations
of the intermediate plans contributions are contained in Table 17 for
the Byram River.
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TABLE17. = RESPONSE TO PLANNING OBJECTIVES, AND FORMULATION CRITERIA
TOWN OF GREENWICH, CONN, AND VILLAGE OF PORT CHESTER, N.,Y,

INTERMEDIATE PLANS
BYRAM RIVER

PLANNING OBJECTIVES . ;
Flood Damage Reduction + +H| + -H-' =+ o |
Stream Environment Preservation H | - - | «10 £ 0 |-
Maintain Pemberwick Lake H |+ +F |+ |+

EVALUATION CRITERTA

Acceptability - + | + | ]| - - ¥
Certainty . + + |+ |+ |+ |- P+
Completeness . + + [+ |+ |+ - +
Effectiveness + + |+ |+ |+ |- [+
Efficiency - -+ =+ |- |-
Geographic Scope + ++ |+ |+ {+ |+
NED Benefit-Cost Ratio - + |+ | H[+ = |-
Reversibility +~+ | 0|0 [0 |+ [+ |O
‘Stability + |+ |+ |+ |+ [+ |+

OTHER FORMULATION CRITERTA

Implementability + + 0+ |+ |+ |+ [+

Adequacy of Level of Protection + + |+ |+ |+ |0 |+

Public Health and Safety + H | H | H [+ +

Cultural Resources 0 0oto)Jo |o [0 }|O
LEGEND

++ MOST POSITIVE

+ POSITIVE CONTRIBUTIQ‘J
0 NEUTRAL - OR MINIMAL

.~ NEGATIVE CONTRIBUTION

== MOST NEGATIVE
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ALTERNATIVES CONSIDERED FOR DETAILED ANALYSIS

Based on the assessment and evaluation studies described above, and
presented in Appendix F, alternative plans were identified for the Byram
River to be carried into the final planning stage. The rationale utilized
in the screening of the alternatives is fully discussed in part IV of
Section 3, Appendix F., Further analysis of the identified alternates
towards developing detailed plans that more fully address the planning
objectives, and ultimately the selection of the most desirable plans, is
contained in subsequent sections. Of the intermediate plans investigated,
the plans which have been identified for further consideration along the
Byram River are:

Plan 3 (levee, floodwall, channel modification and floodproofing)
Plan 4 (setback levee, and floodwall)

CONTRIBUTIONS TO NATIONAL OBJECTIVES

During this iteration of the planning process,alternatives were de-

signated as NED and EQ plans. For the Byram River, Plan 3 was designated
as the NED Plan. The NED Plan was selected on the basis that it maximizes
net economic benefits in meeting the range of planning objectives. As
discussed in Appendix F, in the designation of an EQ Plan one overriding
criterion was utilized; that criterion being that the final EQ Plan must
make a positive net contribution to the EQ account (natural environment)
when compared to the without condition. A review of the intermediate
plans and the assessment of their associated impacts, as presented in
paragraphs F121 through F126, Section 3, Appendix F, reveals that none of
the alternatives result in a net positive contribution to the EQ account.
Furthermore, like the Mamaroneck and Sheldrake Rivers area, it appears that
because of the setting of the study area, the nature of the flood problem,
and other factors, such as the existing marginal aquatic resources at the
lower reaches of stream, there is no apparent means of satisfying the
flood control objective for the Byram River without resulting in a net
negative effect to the environment. Therefore, an EQ Oriented NED Plan
was identified as that alternative which most nearly meets the minimum re-
quirement for an EQ Plan. Plan 4 was designated as the EQ Oriented NED
Plan since it minimizes net negative contributions to the EG account.
This plan addresses the planning objectives while emphasizing contributions
to preserving the existing stream environment and open space through mini-
mizing adverse and disruptive impacts. The development of the NED, and EQ
Oriented NED plans is discussed in detail in Appendix F.
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NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

The NED Plan was selected on the basis that it maximizes net positive
economic benefits while addressing the array of planning objectives for
the Byram River study area. As shown in Tables 16 and 18, Plan 3 produces
the greatest net excess benefits over costs., Thus Plan 3 is designated
as the NED Plan,

FINAL ITERATION OF THE NED PLAN

The final NED plan for the Byram River differs from Plan 3, as con-
sidered in the intermediate planning stage, in that it includes measures
to mitigate negative EQ contributions to the stream environment caused by
the structural works. These measures are considered appropriate for the
NED plan since coordination with Federal and state agencies, including
U. S. Department of the Interior, Fish and Wildlife Services, has indica-
ted that provisions of this type are necessary for the recovery of losses
resulting from implementation, and are required for acceptability. These
measures would include, in addition to the erosion and sediment control
measures to be included for the EQ Oriented NED Plan, the following:

a. The existing channel would be widened by excavating only one
bank, where possible, so as to eliminate the minimum number of trees.
At those reaches within the study area where the natural chanel approaches
40 feet in width the stream would not be further widened.

b. A pool and riffle low flow channel would be incorporated for the
entire length of the modified channel. Also, gabion wire baskets or some
other similar materials would be used for the creation of a diversified
aquatic bottom habitat,

¢c. A beautification and a tree planting program would be imple-
mented after construction so as to replace some of the trees and shrubs
removed as a result of levee and floodwall construction or channel exca~-
vations.

EQ ORIENTED NED PLAN

The EQ Oriented NED Plan was designated on the basis that it addresses
the planning objectives for the Byram River while emphasizing ecological
and aesthetic contributions including the preservation of the existing
stream environment and Pemberwick Lake., The identified plan which pro-
vides the minimum net negative contributions to the above-mentioned com-
ponents of the National objective of Environmental Quality is the setback
levee alternate, Plan 4. This plan would result in minimal adverse effects
to the aquatic habitat since channel modifications are not included.
Although the existing fishery resources are limited at the lower portion
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of the study area, Plan 3's reduced effects to the channel environment

would preserve the resources at the upper end of the study area, and offer

a future potential for enhancement downstream of Pemberwick Lake. Addi-
tionally, the use of setback levees would preserve the bankside vegetation
along the stream. Erosion and sediment control measures are proposed during
the construction activities to prevent negative siltation impacts to water
quality at the study area and at downstream reaches. Finally, trees and
shrubs which would be eliminated by the levee construction would be re-
placed through beautification measures and a tree planting program.

COMPARISON OF IDENTIFIED PLANS

A comparison analysis is used to provide a basis for plan selection.
The process used to compare the identified plans consists of a trade-off
analysis of contributions to the planning objectives and the beneficial
and adverse effects of each alternate, and the responses to specific
evaluation criteria such as tests of acceptability, effectiveness, effi-
ciency, and completeness. This type of comparison categorizes the various
impacts and displays each plan in terms of the components of the system
of accounts. A summary comparison of Plans 3 (NED) and 4 along the Byram
River is contained in Table 18, and the system of accounts for each plan
are displayed in Tables F22 and F23 of Appendix F.

Examination of the data in the above-mentioned tables for the Byram
River reveals the significant tradeoffs made between the identified plans.
As summarized in Table 18, the major monetary beneficial effect that would
result from the alternate plans is the reduction of existing and future
flood damages at Greenwich, Connecticut and Port Chester, New York. With
respect to adverse economic effects, the difference between the plans is
the higher cost for the setback levee plan (Plan 4) as compared to the
combination channel levee plan (Plan 3). But more significantly, Plan 3
achieves the flood damage reduction objective while maximizing net posi-
tive NED benefits; Plan 4 does not maximize¢ the economic return, although
it does produce positive net benefits. However, Plan 4 achieves the flood
control objective while preserving the existing stream environment; Plan 3
would result in greater negative EQ contributions, although impacts to the
existing stream environment are not judged to be significant at the reach
for which channel works are proposed (downstream of Pemberwick Lake) when
considering the measures included to mitigate the adverse effects of the
channel modification. Additionally, it is noted that the 40 foot base
width modified channel considered in Plan 3 is the narrowest and least
disruptive of the channel improvements considered in the intermediate
planning stage.

As outlined in Table 18, the total amount of real estate required as
easements is approximately equal for both plans, although Plan 4 would re-
guire about 1 more acre of permanent easements. However, the social im—
pacts associated with the real estate requirements of the plans should be
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noted since they are considered to be of high local importance. The land
required for the setback levee (Plan 4) would impact on the residential
community since ten homes would be acquired and the residents relocated.
Furthermore, the floodwalls to be constructed atop the existing levee at
the upstream Pemberwick project as part of Plan 4 would have a negative
aesthetic impact on that area, and would also carry the temporary effects
associated with the construction activities into this reach of the Byram
River. The real estate requirements for Plan 3 are, in general, closer
to the stream and would not result in widespread disruption to the com-
munity since one home would be acquired, and minor work would be necessary
at the Pemberwick area.

An additional consideration in evaluating the identified plans con-
cerns the possibility of floodwaters overtopping the levees and floodwalls
of either plan of protection. The channel modification features of Plan 3
enable it to also reduce the elevation of floodwaters for storms greater
than 3 feet above the design level.

Various other evaluation criteria were considered in the selection
of a plan and are shown summarized in tabular form in Table F18 in
Appendix F, Additionally, the local communities of Greenwich, Connecticut
and Port Chester, New York have expressed their support for the NED plan.

e

THE SELECTED PLAN

The development of the most desirable plan of protection for the
Byram River study area involved the comparison and tradeoffs among the
identified plans, as described above and presented in Table 18. At the
completion of thig final iteration and based primarily on the comparative
analysis, and input from local government agencies and the public, the
selected plan was '‘identified as the NED plan, as shown in Figure 11 of
the main body of this report. Details of the technical aspects of the
selected plan are discussed in Appendices A, B and C. A comprehensive
technical description of the selected (NED) plan is contained in Appendix
B, Hydraulics. A summary description of the selected plan is included
below:
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COMPONENTS OF THE SELECTED PLAN

The selected plan along the Byram River involves channel excavation,
floodwalls and levees. The channel of the Byram River would be dredged
for approximately 700 feet downstream of the southern U.3. 1 Bridge.

. The new channel would be 70 feet wide and the riverbed beneath the two
U.S. 1 Bridges would also be lowered. Rip-rap would be placed in the
bridge openings to protect against erosion. Upstream of the two U.S. 1
Bridges a 50 foot wide rectangular channel running for 550 feet is pro-

-posed. From this point upstream for 260 feet a semi-trapezoidal channel
‘50 feet wide with a wall on the right bank would be constructed. From
~this point, approximately 40O feet below Den Lane to the proposed sill
at Monica Street,the channel would be a 40 foot wide trapezoid. A flood-
-wall 810 feet long would be built on the right bank between the two
factories. A wall 550 feet long is proposed Tor the left bank upstream
of the Southbound U.S. 1 Bridge. A levee would be built on the left bank
from the upstream end of the left bank wall and would continue to the
upstream limit of the proposed project at Rex Street, where it would tie
into the existing levee. Some modification is necessary to the L4OO feet
of existing left bank levee upstream from where the river enters the lake,
An average raising of 2 feet along the length of existing levee is re-

- quired to guarantee closure against the 6920 cfs design flow. Approximately
700 yd3 of £ill will be required to make this minor adjustment to the
existing levee. A concrete sill with a top elevation of 6.0 feet Mean Sea
Level 1s proposed for the mouth of Pemberwick Lake to maintain its eleva-
tion during times of low flow. Ponding areas, pumping stations, storm

~drainage interceptors and other associated interior drainage facilities
would be provided behind the levees and walls to carry surface runoff
from the area protected. This plan is designed to protect against a flood
with a 1 percent exceedence frequency (100 year flood). The rationale
~for selecting this level of protection is contained in paragraph Flh2,

~Appendix F. In order to minimize the adverse effects the channel modif-
ication work would have on the stream environment, measures are included
to mitigate these impacts. These measures would include, in addition to
the erosion and sedimentation control measures previously described for
the considered plan for the Mamaroneck and Sheldrake Rivers, the following:

a. The existing channel would be widened by excavating only one
bank, where possible, so as to eliminate the minimum number of trees.
At those reaches within the study area where the natural channel approaches
40 feet in width the stream would not be further widened.

» b. A pool and riffle low flow channel would be incorporated for the
entire length of the modified channel. Also, gabion wire baskets or some
other similar materials would be used for the creation of a diversified
aquatic bottom habitat.

c. A beautification and a tree planting program would be imple-
mented after construction so as to replace some of the trees and shrubs
removed as a result of levee and floodwall construction or channel ex-

cavations.
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Environmental Effects

The environmental effects of the selected plan for the Byram River
are fully discussed in Appendix G, and the significant impacts are sum-
marized in Table 18. Some of the impacts are associated with construction
and would be only short-term, but others of a more enduring nature are
involved. Construction activities would, of course, create noise and
dust which would be annoying and possibly harmful to residents along the
waterways. The traffic delays and detours associated with construction
and movement of supplies and material would adversely affect local travel
and trucks carrying supplies would add to the traffic load.

One of the most obvious impacts associated with any channelization
project is the aesthetic effect of the changes in the streams., In the
case of the Byram River, the project would involve trapezoidal channels
which would have a man-made appearance even after vegetation has been re-
placed. The areas which would be lined with levees and floodwalls would
be especially noticeable and obtrusive. For residents in the sector,
these features would detract from the natural setting to which they are
accustomed and the view of the stream would be blocked.

Associated with these changes in the nature and appearance of the
stream are the losses in biological resources. The natural plant life
in and near the streams would be destroyed during construction, and
even though a replanting program would be required after the construction
ends, there is no method of replacing mature communities of vegetative
types. Consequently, there would be a period of near barrenness followed
by a period of regrowth. All of this would influence the fish and wild-
life resources in the project area. Some of the fish and wildlife would
not find suitable habitats in which to reestablish following construction
and construction activities would destroy some forms of life and displace
others.

Impacts beneficial to residents and public services would result
from the project. The alleviation of the flood problem would reduce
the frequency of inundation of streets and homes, thereby reducing the
degree of danger to life and health associated with floods as well as
the many inconveniences and disruptions which occur during flood situa-
tions.

ECONOMICS OF THE SELECTED PLANS

METHODOLOGY

The tangible economic justification of the proposed improvements
was determined by comparing the equivalent average annual charges (i.e.,
interest, amortization and maintenance costs) with the estimated equivalent

77




average annual benefits anticipated to accrue over the economic life of
the project. A discount rate of 6-3/87% was used to obtain comparable
equivalent average annual costs and benefits. In accordance with the
economic criteria for the project, a 100 year project life was used in
the economic analysis,

ESTIMATE OF FIRST COSTS

The estimated first cost of selected plans for the Mamaroneck and
Sheldrake Rivers at the Village and Town of Mamaroneck, and the Byram
River at Greenwich, Connecticut and Port Chester, New York are $34,400,000
and $4,475,000, respectively, as shown in Table 19, These estimates in-
clude allowances for contingencies, engineering and design, supervision,
planning, surveys, appraisals and administration. All estimates are based
on December 1976 price levels, Detailed cost estimates of the various
components of the plan are contained in Appendix E, Cost Estimates,

ESTIMATE OF ANNUAL CHARGES

The estimated annual charges for the selected plans are based on
an interest rate of 6-3/8 percent for Federal and non-Federal interests.
Charges for amortization of the costs of the various improvements and
real estate are based on a 100 year useful life expectancy. The total
estimated annual costs for the plans for Mamaroneck and Sheldrake Rivers
and Byram River are $2,230,000 and $309,000, respectively, including
operation, maintenance and replacement charges, as shown in Table 20,
A detailed breakdown of these charges is presented in Appendix E.

ESTIMATE OF ANNUAL BENEFITS

The benefits derived from the recommended plan of protection along
the Mamaroneck and Sheldrake Rivers consist of the average annual flood
damages the improvement prevents, benefits from advanced replacement of
bridges and less frequent pavement maintenance, and NED employment bene-
fits. Along the Byram River, the benefits derived from the recommended
plan consist of the average annual flood damages prevented, benefits from
less frequent pavement maintenance and NED employment benefits. These
benefits are discussed in the following paragraphs. See Appendix D, Flood
Damages and Benefits, for additional detail.

Annual Flood Control Benefits
The average annual benefits that accrue as a result of the proposed

flood control plans under existing conditions of development are esti-
mated at $2,240,000 along the Mamaroneck and Sheldrake Rivers at the
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TABLE 19 - COST ESTIMATE SUMMARY
SELECTED PLANS OF IMPROVEMENT

VILLAGE AND TOWN OF MAMARONECK AND
GREENWICH, CONNECTICUT AND PORT CHESTER,

(December 1976 Price Level)

Description

MAMARONECK AND SHELDRAKE RIVERS BASIN

I.

IT.

ESTIMATED FEDERAL COST
Relocations
Channels and Canals
Floodways and Diversions
Contingencies

SUBTOTAL

Engineering and Design
Supervision and Administration

TOTAL FEDERAL COST (ROUNDED)

ESTIMATED NON-~-FEDERAL COST
Lands and damages
Contingencies

SUBTOTAL

Planning, Surveys, Appraisals and
Administration

SUBTOTAL LAND ACQUISITION COST

Relocations
Contingencies
SUBTOTAL

Engineering and Design
Supervision and Administration

SUBTOTAL CONSTRUCTION COST

TOTAL NON-FEDERAL COST (ROUNDED)
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NEW YORK

Cost

S 153,000
5,885,630
12,545,200
5,044,080

$23,627,910

3,544,180
2,362,800

$29,530,000

$ 1,689,400
168,940

$ 1,858,340

92,920

$ 1,951,260

1,868,500
467,130

$ 2,335,630

350,350
233,570

$ 2,919,550

$ 4,870,000




IIT.

BYRAM

IT.

TABLE 19

{continued)

Description

TOTAL ESTIMATED COST

Federal Cost
Non-Federal Cost

TOTAL ESTIMATED FIRST COST
RIVER BASIN
ESTIMATED FEDERAL COST
Relocations
Channels and Canals
Levees and Floodwalls

Pump Plants
Contingencies

SUBTOTAL

Engineering and Design
Supervision and Administration

TOTAL FEDERAL COST (ROUNDED)

ESTIMATED NON-FEDERAL FIRST COST

~Lands and Damages

Contingencies
SUBTOTAL

Planning, Surveys, Appraisals and
Administration

SUBTOTAL LAND ACQUISITION COST
(ROUNDED)

Relocations
Contingencies

SUBTOTAL

Engineering and Design
Supervision and Administration

SUBTOTAL CONSTRUCTION COSTS (ROUNDED)
TOTAL NON-FEDERAL COST
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Cost

$29,530,000

4,870,000

$34,400,000

55,000
448,400

1,497,260

264,900
566,400

2,831,960

424,800
283,200

3,540,000

778,100
77,810

U

855,910

42,800

v W

899,000

23,000
5,750

$

28,750

4,310
2,880

$

36,000

$

935,000




5”a§ TABLE 19 (continued)

Description

III. TOTAL ESTIMATED COST

FFederal Cost
Non-Federal Cost

TOTAL ESTIMATED FIRST COST
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Cost

$ 3,540,000
935,000

S 4,475,000
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Village and Town of Mamaroneck, New York and $289,800 along the Byram

River at Greenwich, Connecticut and Port Chester, New York. Future urban
inundation reduction benefits were evaluated utilizing affluence factors
based on the most probable future conditions of the study areas, as de-
scribed in Appendix G, and the values of residential structure and con-~
tents presented in Appendix D. The average annual benefits that would
accrue under future conditions are estimated at $2,465,000 along the Mama-
roneck and Sheldrake Rivers, and 3431,400 along the Byram River. The future
growth rate that is reflected in these amounts i1s a specific figure applied
only to residential contents, and is based on the economic information and
projections as presented in Appendix G, Environmental, Social and Economic
Effects.

Replacement of Bridges

The plans of protection along the Mamaroneck and Sheldrake Rivers
will require the replacement of several existing bridges. The bridges to
be replaced are the Ward Street, Halstead Avenue, Station Plaza and Hill-
side Avenue Bridges on the Mamaroneck River in the Village of Mamaroneck,
and the Forest Avenue Bridge on the Sheldrake River in the Town of Mama-
roneck. The replacement of an existing bridge as a project cost actually
extends the life of the structure with a reduction of maintenance costs.
These net reductions were considered as benefits accruing to the plans of
protection. For the Village of Mamaroneck the average annual benefits
from the advanced replacement of bridges are estimated at $52,000 based
on extending the lives of the existing bridges from 30 to 45 years; for
the Town of Mamaroneck the average annual benefits are estimtated at
$3,000 based on extending the life of the existing bridge 40 years. A
sample calculation for estimating these benefits for the Ward Street
Bridge is shown in Table D8, Appendix D.

Resurfacing of Pavement

The streets in the Village of Mamaroneck that would be inundated
under existing conditions as a result of a recurrence of the June 1972
flood require resurfacing on the average of once every 15 years during
a 100 year period and costs $30,300 annually. Under improved conditions,
if the plan were to be constructed, it is estimated that the streets
located in the Village would require resurfacing every 30 years during the
100 year life of the project, at a cost of $8,300 annually. Therefore,
the benefits that would be realized from less frequent pavement mainte-
nance attributed to the plan of protection would amount to $22,000 annually,
as shown on Table D9 of Appendix D. Similar benefits in the Town of Green-
wich attributed to the Byram River plan of protection amount to $3,500,
These benefits were derived from data gathered from local officials based
on their past experience at the flood-prone and flood-free areas within
their communities.
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Employment Benefits

The Mamaroneck and Sheldrake Rivers and Byram River study areas and
the surrounding vicinity within a 30-mile radius, including Westchester
County and New York City, are designated as having substantial unemploy-
ment by the U. S. Department of Labor as of March 1977. NED employment
benefits would be realized from the use of unemployed resources in project
construction, as described in Appendix D. The average annual NED employ-
ment benefits are estimated at $520,000 for the Mamaroneck and Sheldrake
Rivers plan of protection, and $53,400 for the Byram River improvement,

Annual Benefit Summary

The total average annual benefits from the entire recommended plans
of improvement, under existing conditions of development, are estimated
at $2,260,000 for the Mamaroneck and Sheldrake Rivers and $293,300 for the
Byram River. Based on future conditions of development, as described in
Appendix G, the total average annual benefits are estimated at $3,060,000
for the Mamaroneck and Sheldrake Rivers at the Village and Town of Mama-
roneck and $488,300 for the Byram River at Greenwich, Connecticut and
Port Chester, New York. These totals are detailed in Table D14 of Appendix
D, Flood Damages and Benefits.

ECONOMIC JUSTIFICATION

The comparison of average annual benefits and the average annual
costs result in benefit-cost ratios of 1.4 and 1.6 for the Mamaroneck
and Sheldrake River plan of protection, and the Byram River improvement,
respectively. Without employment benefits, the benefit-cost ratios for
the recommended plans are 1.1 and 1.4, respectively.

DIVISION OF RESPONSIBILITIES

Legislative and administrative policies have established the basis
for Federal and non-Federal sharing of responsibilities in the construction,
operation and maintenance of Federal water resources projects, Signifi-
cant in this regard is the sharing of first costs for construction and
the responsibilities as well as costs for maintaining the completed project.
These responsibilities are discussed in the following paragraphs and the
Federal and non-Federal shares of the projects are presented in Table 21.
The legislation providing for Federal and non-Federal participation, and
a summary of the institutional analysis is contained in Section 4, Appen-
dix F. A summary of the Federal and non-Federal responsibilities is in-
cluded below.
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FEDERAL RESPONSIBILITIES

The Federal Government would design and prepare detailed plans, con-
struct the projects, and share in the cost of the projects. Construction
of the projects would be contingent on Congressional authorization and
appropriation of funds and on the receipt of the non-Federal share of the
project cost. The Federal Government would assume all costs for the pre-
authorization studies. It would also share in the total cost of the
projects as shown below.

NON-FEDERAL RESPONSIBILITIES

Non-Federal interests' share of the project first cost consists of
the cost for lands, easements, rights-of-way, utility relocations and
bridge replacements. In addition, non-Federal interests are responsible
for operating, maintaining and providing replacements for the completed
projects.

TABLE 21 - COST APPORTIONMENT

Annual maintenance,

Estimated operation and
Plan first costs replacement costs
MAMARONECK AND
SHELDRAKE RIVERS
Federal $29,530,000 0
Non-Federal 4,870,000 $33,000
TOTAL $34,400,000 $33,000
BYRAM RIVER
Federal $ 3,540,000 0
Non-Federal 935,000 $23,000
TOTAL $ 4,475,000 $23,000
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Plan Implementation

Submission of this report by the District Engineer constitutes the
first step in a chain of events which must take place before a project
can become a reality. It may be modified at any stage of review and
only if it successfully passes each stage will it ultimately be con-
structed. These events are:

a. Review of the report and the environmental impact statements by
higher Corps of Engineers authorities, including the North Atlantic
Division, the Board of Engineers for Rivers and Harbors and the Office of
the Chief of Engineers.

b. At the request of the Chief of Engineers, formal review by the
Governor of the State of New York and the State of Connecticut for the
proposed Byram River project.

c. Comment by other interested Federal agencies at the request of
the Chief of Engineers.

d. Submission of the final report to the Chief of Engineers and
the final environmental impact statement to the Secretary of the Army.

e. Review and comment by the Office of Management and Budget re-—
garding the relationship of the project to the program of the President.

f. Submission of the environmental impact statement by the Secre-
tary of the Army to the Council on Environmental Quality.

g. Endorsement by the Secretary of the Army and submission of the
report to the Congress.

h. Review and hearing by the Public Works Committees of both houses
of Congress culminating in project authorization by Congress.

i. Inclusion in his budget requests, when appropriate, of funds for
design and construction of the authorized project by the Chief of Engineers.

j. Appropriation of the necessary funds by the Congress.

k. Fulfillment of the required measures of local cooperation.

1. Completion of the necessary surveys and investigations, prepa-
ration of plans, specifications and an estimate of the construction cost

by the District Engineer, followed by an invitation for bids and awarding
of the construction contract.
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m, Assumption of responsibility for maintenance by local interests.

It is not possible to accurately estimate a schedule for the above
steps, because of the uncertainty in the reviewing and funding processes.
Once the project is authorized and is initially funded, it should be pos-
sible to complete design and construction within a four year period if
appropriation of funds is adequate,

VIEWS OF NON-FEDERAL INTERESTS

Included among the non-Federal interests with which the considered
plans for the Mamaroneck and Sheldrake Rivers were coordinated were New
York State Department of Environmental Conservation; New York State
Planning and Development Clearinghouse, Division of the Budget; County
of Westchester Department of Public Works, and Department of Planning;
the Village of Mamaroneck; Town of Mamaroneck; and Town of Harrison.
The Byram River plans were coordinated with, in addition to the above-~
mentioned New York State and Westchester County agencies, the State of
Connecticut Department of Environmental Protection; the Village of Port
Chester, New York; and the Town of Greenwich, Connecticut.

As discussed in Section 4 of Appendix F, the State of New York,
through the Commissioner of the Department of Environmental Conservation,
acts as the primary non-Federal cooperating agency for Corps' projects
in New York. Letters of local cooperation for the proposed project for
the Mamaroneck and Sheldrake Rivers have been furnished by the State of
New York, and the Village and Town of Mamaroneck. Letters of intent
have also been obtained from the State of New York, Village of Port
Chester, New York, and the Town of Greenwich, Connecticut for the proposed
project along the Byram River. For the Connecticut portion of the Byram
River project, the Town of Greenwich acts as the local cooperating agency.
All of these letters are included as attachments in Appendix H, Authorizing
Documents, Coordination and Pertinent Correspondence, Additionally, Tables
Hl, HZ, H3 and H4, Appendix H, summarize the viewpoints expressed at the
public meetings held in connection with the respective studies,

COORDINATION WITH OTHER FEDERAL AGENCIES

The considered plans of improvement for the Mamaroneck and Sheldrake
Rivers at the Village and Town of Mamaromneck, and the Byram River at Green-
wich, Connecticut and Port Chester, New York were coordinated with inter-
ested agencies at Federal, state and local levels. These agencies include:
U. S. Fish and Wildlife Service of the U. S. Department of the Interior,
Soil Conservation Service of the U. S. Department of Agriculture, Federal
Power Commission, Environmental Protection Agency, Federal Highway Adminis-—
tration, U. S. Department of Housing and Urban Development, Bureau of Out-
door Recreation of the U. S, Department of the Interior, U. S. Department
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of Commerce, Economic Development Administration, Federal Railroad Ad-
ministration, United States Coast Guard and the National Park Service of

the U. S. Department of the Interior. The views and comments of those
agencies that were considered a great concern are discussed in the following
paragraphs. A complete summary of all the coordinating agencies is given

in Appendix H, Authorizing Documents,; Coordination and Pertinent Corres-
pondence.

DEPARTMENT OF THE INTERIOR, FISH AND WILDLIFE SERVICE

Subsequent to the joint field inspection of the study area held on
30 March 1976, between representatives of the Fish and Wildlife Service
and the Corps, the Service indicated, by letter dated 21 July 1976 (Attach-
ment H2), that the limited wildlife and fishery resources at the study area
in the Village and Town of Mamaroneck, New York are representative of the
urban setting found along the Mamaroneck and Sheldrake Rivers. Additionally,
it was pointed out that since the study area is essentially urban in nature,
and the lower reaches of streams burdened with pollution load, an estimate
of changes in aquatic and terrestrial wildlife rescurces attributable to
the considered plans of protection could not be made. However, the Fish
and Wildlife Service did recommend that the artificial creation of bottom
habitat be considered at those sections of the plans of protection for
which channel modification is proposed.

It was also recommended that channel modifications follow the existing
contours of the channels, and that at some areas of proposed channel work
only one side of the stream be excavated. As part of the Corps' reply
dated 11 November 1976 (Attachment H3), this office informed the Service
that, where possible, the measures they suggested will be incorporated
into the plan of protection, in order to minimize the adverse effects of
the channel modification. In addition, the Fish and Wildlife Service was
asked to provide assistance during preconstruction planning regarding the
design of the artificial bottom habitat and pools which were suggested in
their letter of 21 July 1976.

Subsequent to the jolnt field inspection of the study area on 28
February 1975, the Fish and Wildlife Service indicated, by letter dated
2 May 1975 (Attachment H11), that although located in a highly urban en-
vironment, the Byram River within the study area presents a pleasant
appearance, and supports various plant, fish and wildlife species. It
was explained that the Service prefers flood control measures which would
have minimal impact on fish and wildlife resources and their habitats, with
_less consideration given tc the costs to implement such measures. With
this in mind the Service believes that a non-structural plan of protection
would be the least damaging to fish and wildlife rescurces. It was addi-
tionally pointed out that the levee alternative, while somewhat less
desirable than the non-structural plan, is preferable to alternates which
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include channel modifications. However, the Service indicated that if

a plan including channel work is proposed, they would accept, with modi-
fication, the alternate which includes a modified channel with-a 40 foot
base width. The Service further suggested several measures which should
be taken to minimize adverse impacts on the environment if a structural
plan of protection which includes channel modification is selected, in-
cluding excavating only one bank of the existing channel, a V-shaped low flow
channel which follows the natural course of the stream, and pool and riffle
areas. As part of the Corps' reply dated 1 December 1976 (Attachment H12),
this office informed the Service that, where possible, the measures they
suggested will be incorporated into the plan of protection.

FEDERAL HIGHWAY ADMINISTRATION

By letter dated 25 August 1976 (Attachment H6), the United States
Department of Transportation, Federal Highway Administration, indicated
that filling of the existing channel by local interests could possibly
occur at the reach of stream along the Sheldrake River between the Feni-
more Road diversion tunnel and the confluence of the Mamaroneck and
Sheldrake Rivers, if the diversion plan is implemented. The Federal
Highway Administration also emphasized that Federal aid highway funds
would not be available to defray any part of the cost of constructing or
reconstructing highways that local interests agree to assume as a condition
of the undertaking of a flood control project. As part of the Corps' reply
dated 11 November 1976 (Attachment H7), this office informed the Federal
Highway Administration that the terms of local cooperation items to be
agreed upon by the Village of Mamaroneck would prohibit the filling of
the existing Sheldrake River channel downstream of the proposed tunnel,
if this plan is implemented.

Flood Plain Management

In those flood problem areas for which the provision of flood pro-
tection is economically unfeasible, limited relief from flooding can be
obtained by the floodproofing of existing improvements, and by control
of the future use and occupancy of these undeveloped flood prone areas
through proper flood plain management activities. Control of the future
use and occupancy of flood prone land can prevent the extension of exist-
ing development in flood problem areas. Flood Plain Information reports
have been completed and distributed to local interests in the Mamaroneck
and Sheldrake Rivers, and Byram River basins. In view of the extensive
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amount of flood plain data that has been developed and distributed to
local interests, this survey report has not included any additional flood

plain data.

Specifically, at localities in the Village and Town of Mamaroneck
where flooding has occurred, and where local protection works are not
recommended, the level of damage from recurring floods can be kept within
reasonable bounds by the application of the principles of flood prone area
use and occupancy contained in the Flood Plain Information Reports.

Summary

Flood problems exist along the Mamaroneck and Sheldrake Rivers at
the Village and Town of Mamaroneck, Town of Harrison and Village of
Scarsdale, and along the Byram River at the Town of Greenwich, Connecticut
and Village of Port Chester, New York. In the Mamaroneck and Sheldrake
Rivers basin,the wide distribution of the above-mentioned areas, the
physical configuration and flood characteristics of the basin, and the
lack of indicated need for multiple purpose project development all pre~-
cluded the practical possibility of furnishing comprehensive flood protec-
tion by means of a basin-wide plan. Preliminary investigations indicated
that there is no possibility of developing economically justified plans
of protection along the East Branch of the Mamaroneck River at Harrison,
New York or along the East Branch of the Sheldrake River at the Town of
Mamaroneck, and Village of Scarsdale and no detailed studies were con-
ducted in these areas. Hence, detailed flood control studies were con-
sidered to be warranted in this report at the Village and Town of Mama-
roneck along the Mamaroneck and Sheldrake Rivers, and at Greenwich, Con-
necticut and Port Chester, New York along the Byram River.

The flood problems along the Mamaroneck and Sheldrake Rivers at the
Village and Town of Mamaroneck, New York and Byram River at Greenwich,
Connecticut and Port Chester, New York have resulted in considerable
flood damage in the past. These problems are caused by insufficient
channel capacities and channel restrictions at the study areas. Both .
the nonstructural and structural flood control purpose alternatives were
investigated and evaluated according to engineering feasibility and for
environmental, social well-being and economic effects in accordance with
guidelines on the Principles and Standards for Water Resources Develop-
ment promulgated by the Water Resources Council.
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From these investigations it was determined that the most practi-
cal plans of improvement consist of a combination of channel modification, lev-
ees, retaining wall, and tunnel diversion along the Mamaroneck and Sheldrake
Rivers at the Village and Town of Mamaroneck, New York, and a combination
of channel modification, levee and floodwalls along the Byram River at
Greenwich, Connecticut and Port Chester, New York. The selected plan at
the Village and Town of Mamaroneck is designed against a flood with a
.5 percent exceedence frequency along the Mamaroneck River from Tompkinsg
Avenue upstream to the New England Thruway, and the Sheldrake River from
its mouth to Fenimore Road; the tunnel diversion at Fenimore Road and its
associated upstream channel works along the Sheldrake River would protect
against the Standard Project Flood; and the portions of the selected plan
along the Mamaroneck and Sheldrake Rivers upstream of the New England
Thruway would provide protection against a flood with a 1 percent exceed-
ence frequency. The total estimated first cost of the Mamaroneck and
Sheldrake Rivers plan is $34,400,000, of which $29,530,000 would be the
Federal share and $4,870,000 would be the non-Federal share; the annual
charges resulting from the plan would be $2,230,000 and compared to annual
benefits of $3,060,000, the benefit-cost ratio is 1.4. The total estimated
first cost of the Byram River plan is $4,475,000, of which $3,540,000 would
be the Federal share and $935,000 would be the non-Federal share; the annual’
charges resulting from the plan would be $309,000 and compared to annual
benefits of $488,300 the benefit-cost ratio is 1.6.

The overall findings of this study indicate that the construction
of the selected plans of improvement would produce monetary benefits by
reducing flood damages, business losses and enhancing land values. The
most significant adverse environmental effects would occur as a result
of the construction activities. The pavement will be broken, the soil
excavated and stored, and there will be increased noised and dust. Traf-
fic will be diverted during the reconstruction and raising of the bridges
and vehicles will be present to the areas transporting construction mat-
erial and machinery, contributing to greater congestion. These impacts
are of a temporary nature and with proper construction procedures many of
them can be held to a minimum. However, more permanent impacts resulting
from the proposed works would include damage to the existing fisheries
and wildlife. Measures to mitigate these adverse effects include pro-
visions for restoration and replanting of the project reach so wildlife
can return to the area, and, with respect to aquatic life, the creation
of bettom habitat and lowhead channels, allowing fish to habitate during
periods of low flow. In connection with the environmental and hydrologic
studies of this report,the possible adverse effects the respective plans
may have at downstream areas was investigated. These evaluations indicated
that the downstream increases of flood stages along the Byram River and
Sheldrake River, the Town of Mamaroneck, are not measurable and that the
plans would have no adverse downstream effects.

The Village and Town of Mamaroneck, New York, and Town of Greenwich,
Connecticut and Port Chester, New York have expressed strong support for
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the respective selected flood control plans, and the States of New York
and Connecticut have indicated their intentions to cooperate in the proposed
projects, as contained in Appendix H.

Statement of Findings

I have reviewed and evaluated, in light of the total public interest,
the data and information pertaining to the Mamaroneck and Sheldrake Rivers,
and Byram River plans of improvement. The principal elements considered
in this review are engineering feasibility, environmental impacts, economic
factors of regional and national resource development and social well-
being, all of which have been evaluated in the light of the purpose of the
proposed improvements. The data and information reviewed include investi-
gations and studies prepared by my staff, documents and information furnished
by local interests, and the stated views of these interests and agencies
relative to the various practical alternatives in accomplishing the plans
of protection for effective flood control at the Village and Town of Mama-
roneck, New York and Greenwich, Connecticut and Port Chester, New York.

BACKGROUND

This study is in compliance with resolutions of the United States
Senate Committee on Public Works adopted 14 September 1955 and 14 November
1955, and with resolutions of the United States House of Representatives
Committee on Public Works adopted 13 June 1956, and is in partial re-
sponse to these resolutions as they relate to Westchester County, New York,
and is in full response in relation to the Mamaroneck and Sheldrake Rivers
and Byram River basins.

Flooding occurs along the Mamaroneck and Sheldrake Rivers at the Vil-
lage and Town of Mamaroneck, New York, and Byram River at the Town of
Greenwich, Connecticut and Village of Port Chester, New York, as well as
several other locations in the watersheds. The existing flood hazard and
associated flood damages constitute by far the most serious water resources
problem in each of the subject basins. During the past five years, three
major floods have occurred in each of the watersheds.

Consideration was given to several altermative flood control measures,
including non-structural and structural solutions. The possible conse-
quences of the alternatives developed during the study were evaluated
according to engineering feasibility, and for environmental, social well-
being and economic effects in accordance with guidelines on the Water
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Resources Council's Principles and Standards. From review and evalua-

tion, I have found that the best plans of protection consist of channel mod-
ifications, retaining walls, levees and tunnel diversion works along the Mama-
roneck and Sheldrake Rivers at the Village and Town of Mamaroneck, New

York, and channel modification, levee and floodwalls along the Byram River

at Greenwich, Connecticut and Port Chester, New York,

COORDINATION AND PUBLIC MEETINGS

The considered plans of protection along the Mamaroneck and Sheldrake
Rivers, and Byram River have been coordinated with interested agencies at
the Federal, state and local levels. Coordination with U. S. Department
of the Interior, Fish and Wildlife Service resulted in the incorporation
of measures into the recommended plans to minimize adverse effects to the
stream environment from the structural works. Several public hearings and
many informal meetings held with local officials and citizenrvy provided
local requests and preferences used in the impact assessment and evalua-
tion of the alternatives and resulted in the development and selection of
plans that are generally more acceptable to the public than the previously
developed intermediate plans.

EVALUATION

From an environmental standpoint, I have accepted minor aesthetic de-
gradation, namely, some alterations to the natural environmental settings,
possible minor losses to the existing fisheries, temporary decreases of
water quality due to turbidity during construction, and expectation of
traffic delays, particularly in the Village of Mamaroneck. Overall, the
proposed projects will not significantly impair the environment.

From a viewpoint of the total public interest and social well-being,
the projects will reduce the risk to human life and safety and will alle-
viate the health hazards, damages, and inconveniences associated with
flooding. However, during construction, there will be some temporary
inconveniences due to the type of improvements involved. In addition, I
have investigated the impact of these improvements on areas downstream
and judge that there will be no increase in flood damages in these areas
as a result of the proposed improvements.

From an economic standpoint, the plans of improvement will create
a reduction in financial losses, including: costs of restoring damaged
public and private facilities to preflood conditions; the losses to
business and wage earners caused by the stoppage of normal activities
during floods; and costs of flood fighting and cleanup.
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CONCLUSION

I find that the plans of improvement for the Mamaroneck and Shel-
drake Rivers, and Byram River, as developed in this report, are based on
a thorough analysis and evaluation of the various practical alternative
courses of action for achieving the stated objectives; that wherever adverse
effects are found to be involved, they cannot be avoided by following
reasonable alternative courses of action which would achieve the Congres-
sionally authorized purposes; that where the proposed actions have adverse
effects, these effects are either ameliorated or substantially outweighed
by other considerations of national policy; and that, while the conclusion
presented herein is not the perfect solution to the problem, that on
balancing all elements in the public interest, that interest would best
be served by construction of these improvements.

Recommendations

The District Engineer recommends that the selected plans of protec-
tion on the Mamaroneck and Sheldrake Rivers at the Village and Town of
Mamaroneck, New York, and Byram River at the Town of Greenwich, Connecti-
cut and Village of Port Chester, New York, as described in this report, be
authorized for construction as Federal projects for flood control pur-
poses, subject to such modifications that may be prescribed by the Chief
of Engineers. The estimated Federal first costs of the plans of improve-
ment for the Mamaroneck and Sheldrake Rivers, and Byram River are $29,530,000
and $3,540,000, respectively. Prior to initiation of construction, the
local interests will give assurance satisfactory to the Secretary of the
Army that they will provide all assurances of local cooperation as follows:

a. Provide without cost to the United States all lands, easements,
and rights-of-way required for the project, incuding borrow, ponding and
waste disposal areas necessary for construction of the project, and effect
compliance with the requirements of Sections 210 and 305 of Public Law 91-
646, subject, however, to the provisions of Section 207,

b. Accomplish without cost to the United States all alterations and
relocations of buildings, transportation facilities, storm drains, utili-
ties and other structures and improvements made necessary by the construc-
tion (excluding railroad bridges and approaches and facilities necessary
for the normal interception and disposal of local interior drainage at
the line of protection);
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c. Hold and save the United States free from damages due to the
construction works, not to include damages due to the fault or negli-
gence of the United States or its contractors;

'd. Maintain and operate all the works after completion in accord-
ance with regulations prescribed by the Secretary of the Army;

e. Prescribe and enforce regulations to prevent encroachment on
flood plain storage areas, channels, and rights—-of-way, as necessary for
the proper functioning of the project, and agree to take appropriate
measures to control development of the fringe areas not protected by the
improvement, to prevent an undue increase in the flood damage potential,
and to provide additional gravity outlets, pumping capacity or ponding
areas due to the modification of, or encroachment upon, such area by
local interests;

f. Agree to adopt and enforce adequate regulations to maintain the
existing channel capacity along the Sheldrake River downstream of Feni-
more Road (Village of Mamaroneck only);

g. Publicize flood plain information in the areas concerned and
provide this information to zoning and other regulatory agencies for
their guidance and leadership in preventing unwise future development in
the flood plain and in adopting such regulations as may be necessary to
insure compatibility between future development and protection levels
provided by the project;

h. At least annually inform affected interests regarding the

limitations of the protection afforded by the project.
NS
)

ELARK H.X
Colonel, Corps of Engineers
District Engineer )
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NADDE (31 Oct 77) 1st Ind
SUBJECT: Feasibility Report for Flood Control, Mamaroneck and Sheldrake

Rivers Basin (Village and Town of Mamaroneck, N.Y.) and Byram
River Basin (Greenwich, Conn. and Port Chester, N.Y.)

DA, North Atlantic Division, Corps of Engineers, 90 Church Street
New York, New York 10007 28 March 1978

TO: HQDA (DAEN-BR/Resident Member) Kingman Bldg., Ft Belvoir, VA 22060

1. I concur in the District Engineer's conclusions and recommendation.

2. The economic data in the District Engineer's report are based on an

interest rate of 6-3/8 percent. Based on the current interest rate of

6-5/8 percent, the economic data for the recommended plans are as follows:
a. Mamaroneck and Sheldrake Rivers. Average annual benefits and

costs are $3,065,000 and $2,315,000, respectively, resulting in a benefit-
cost ratio of 1.3.

b. Byram River. Average annual benefits and costs are $480,200 and

$319,800, respectively, resulting in a benefit-cost ratio of 1.5.

Division Engineer
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STREAMS IN WESTCHESTER COUNTY, N.Y.
AND FATIRFIELD COUNTY, CONN,
FEASIBILITY REPORT FOR FLOOD CONTROL
MAMARONECK AND SHELDRAKE RIVERS BASIN, NEW YORK
AND
BYRAM RIVER BASIN, CONNECTICUT AND NEW YORK

INFORMATION CALLED FOR BY
SENATE RESOLUTION 148, 85th CONGRESS
ADOPTED 28 JANUARY 1958

SUPPLEMENT







SUPPLEMENT

. 1., INTRODUCTION, The information in this supplement is furnished in
' response to Senate Resolution 148, 85th Congress, lst Session, adopted
28 January 1958. This resolution calls for data in addition to that
now presented in support of plans recommended for authorization and on
possible alternatives thereto. Reasons are given why alternatives are
rejected in favor of the recommended plan,

2. RECOMMENDED PLAN, The plan of protection for the Mamaroneck River
in the Village of Mamaroneck involves a combination of channel modifica~
tion, retaining walls and bridge replacement. As shown on Plate 5, the
existing channel of the Mamaroneck River would be widened and deepened
from a point downstream of Tompkins Avenue, upstream for approximately
10,000 feet to just past Winfield Avenue, The modified channel bottom
along the Mamaroneck River would average 60 feet in width from the lower
limit of the plan upstream to a point about 300 feet past Jefferson
Avenue, and 45 feet in width from this point to the upstream limit of the
channel works. The channel modification would include the relocation

of the confluence of the two rivers to eliminate the two sharp bends in
the existing alignment, and a number of discontinuous retaining walls,
These walls lie along both banks from just below Valley Place upstream
for 600 feet to Station Plaza, along the right bank for 1,150 feet from
Nostrand Avenue to First Street, along the left bank from First Street
upstream: for 1,700 feet to Lewis Street, and for 300 feet on the right
bank at Willow Street. The plan additionally involves the replacement
of the Ward Avenue, Halstead Avenue, Station Plaza and Hillside Avenue
Bridges, and the replacement of the Valley Place sewer bridge with an
inverted syphon. Interior drainage is provided by a system of ditches
and outlet drains through the line of piotection, and several areas a-
long the streamwould be filled and graded.

The plan of protection for the Sheldrake River in the Village of Mamaroneck

is as follows: The Sheldrake River would be diverted into a tunnel at

Fenimore Road leading to the West Basin of Mamaroneck Harbor. This tunnel
diversion would consist of three segments. For 1,600 feet from the Sheldrake
River to Stanley Avenue, the btunuel consists of a 15 foot x 15 foot box culvert;
from Stanley Avenue for 1,450 feet to just north of Boston Post Road, the
diversion consists of a 15.5 foot diameter tunnel and thence the tunnel
consists of a 15 foot x 15 foot box culvert to just south of Boston Post Road
where the tunnel leads to an open channel and stilling basin at the West

Basin of Mamaroneck Harbor. The coincidental tailwater to the tunnel is taken
to be the one year tide level in the harbor. The use of a one year tail-

water elevation for capacity design was chosen as a reasonable and practical
criteria since tidal levels are no higher than usual when fluvial flooding
occurs. In addition, the stilling basin at the outlet of the tunnel, which
~is needed to prevent damages to boats moored in the harbor, is designed using

a tailwater of mean low water to ensure that the hydraulic Jjump would not occur
in the harbor. TFrom the diversion inlet at Fenimore Road upstream to Rockland
Road, the existing channel of the Sheldrake River would be modified into a semi-
trapezoidal channel, with retaining wall along the right bank, and thence to the
New England Thruway the channel would be trapezoidal with a levee along the
right bank. This diversion system would divert the total flow of the

Sheldrake River upstream of Fenimore Road into the tunnel.. The stream
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flow in the Sheldrake River channel downstream of Fenimore Road to oo
the confluence with the Mamaroneck River would be comprised of the in- b
cremental runoff which enters this reach of stream and the existing

capacity of the lower Sheldrake River would be maintained for this pur-

pose, The portion of the plan of protection for the Sheldrgke River in

the Town of Mamaroneck consists of a twelve foot wide concrete rectan-

gular channel from a point approximately 250 feet upstream of Rockland

Avenue, at Brookside Place, downstream for approximately 1,800 feet to

a point about 300 feet downstream of Briarcliff Road. The plan also

includes a transition/stilling basin approximately 300 feet downstream

of Briarcliff Road, and a 32 foot long drop structure and tie back levees

at the upstream limit., The Forest Avenue and three driveway bridges

would be replaced, and lowlying areas along the stream would be filled

and graded.

In order to minimize the adverse effects the channel modification work
would have on the stream environment, measures are included to mitigate
these impacts. These measures include the following:

a. In the upper Mamaroneck River area, the existing channel
generally will be widened by limiting the proposed channel excavations
to one bankside, so as to decrease the removal of trees and other veget-~
ation. Investigations during preconstruction planning would determine
if other areas exist within the project area for which this technique is
also suitable,

b. A pool and riffle low flow channel would be incorporated into
the entire channel areas to be modified, except at the portion of the
upper Sheldrake River where a flume or rock-cut channel is proposed.

For the upper Sheldrake River a shallow V-shaped pilot channel would be
incorporated into the plan.

c. Small log and rock dams would also be employed in the longer
riffle areas in order to create lowhead pools as an aquatic shelter and
habitat area.

d. Trees and shrubs elimingted by the structural elements would be
partially replaced through beautification measures and a tree planting
program,

e, During construction, control measures would be utilized to mini-
mize adverse effects to the water quality of the rivers within the study
area and at downstream reaches. Measures to minimize increases in turbi=-
dity levels and to limit the erosion of denuded channel slopes would in-
clude: (1) exposing the minimum area of land to erosion that is prac-
tical at any one time during construction; (2) applying temporary mulch,
with or without seeding temporary vegetation, immediately after rough
grading is completed; (3) construction of temporary sediment basins or
the placement of silt screens or barriers to precipitate silt before it

leaves the site,




Additionally, nonstructural measures are recommended for adoption by local
interests for flood plain areas elsewhere in the Village and Town of
Mamaroneck, In particular, floodplain regulation techniques are recommended
as part of the total plan of protection at the Village and Town of Mamaroneck
for the floodplain area lying along the Sheldrake River between the structural
portions of the recommended plan.

The recommended plan along the Byram River involves channel excavation,
floodwalls and levees. The channel of the Byram River would be dredged
for approximately 700 feet downstream of the southern U.S. 1 Bridge.

The new channel would be 70 feet wide and the riverbed beneath the two
U.S. 1 Bridges would also be lowered. Rip-rap would be placed in the
bridge openings to protect against erosion. Upstream of the two U.S. 1
Bridges a 50 foot wide rectangular channel running for 550 feet is pro-
posed. From this point upstream for 260 feet a semi-trapezoidal channel
50 feet wide with a wall on the right bank would be constructed. From
this point, approximately 400 feet below Den Lane to the proposed sill
at Monica Street, the channel would be a 40 foot wide trapezoid. A
floodwall 810 feet long would be built on the right bank between the

two factories. A wall 550 feet long is proposed for the left bank up-
stream of the Southbound U.S. 1 Bridge. A levee would be built on the
left bank from the upstream end of the left bank wall and would continue
to the upstream 1imit of the proposed project at Rex Street, where it
would tie into the existing levee. Some modification is necesgsary to
the L4OO feet of existing left bank levee upstream from where the river
enters the lake. An average raising of 2 feet along the length of
existing levee is required to guarantee closure against the 6920 cfs
design flow. Approximately 700 ydB of fill will be required to make
this minor adjustment to the existing levee. A concrete sill with a
top elevation of 6.0 feet Mean Sea ILevel is proposed for the mouth of
Pemberwick Take to maintain its elevation during times of low flow.
Ponding areas, pumping stations, storm drainage interceptors and other
associated interior drainage facilities would be provided behind the
levees and walls to carry surface runoff from the area protected. In
order to minimize the adverse effects the channel modification work
would have on the stream environment, measures are included to mitigate
these impacts. These measures would include, in addition to the erosion
and sedimentation control measures previously described for the considered
plan for the Mamarcneck and Sheldrake Rivers, the following:

.a. The existing channel would be widened by excavating only one bank,
where possible, so as to eliminate the minimum number of trees. At those
reaches within the study area where the natural channel approaches 40 feet
in width, the stream would not be further widened.

b. A pool and riffle low flow channel would be incorporated for the
entire length of the modified channel. Also, gabion wire baskets or some
other similar materials would be used for the creation of a diversified
aquatic bottom habitat,

c. A beautification and a tree planting program would be implemented
after construction so as to replace some of the trees and shrubs removed as
a result of levee and floodwall construction or channel excavations.




3., FIRST COSTS., The estimated first cost of the recommended plan for
the Mamaroneck and Sheldrake Rivers at the Village and Town of Mamaro-
neck, New York, based on December 1976 prices and conditions, is
$34,400,000 of which $29,530,000 is Federal cost and $4,870,000 is
non-Federal cost. The estimated first cost of the recommended plan for
the Byram River at Greenwich, Connecticut and Port Chester, New York,
based on December 1976 prices and conditions, is $4,475,000 of which
$3,540,000 is Federal cost and $935,000 is non-Federal cost. The Federal
cost does not include pre-authorization costs.

4., ANNUAL COSTS AND BENEFITS. The average annual costs for the re-
commended plans were computed for an economic life of 100 years based on
an interest rate of 6-3/8 percent for Federal and non-Federal construct-
ion costs. The benefits derived from the recommended plan of protection
along the Mamaroneck and Sheldrake Rivers consist of the average annual
flood damages the improvement prevents, benefits from advanced replace-
ment of bridges and less frequent pavement maintenance, and NED employ-
ment benefits. Along the Byram River, the benefits derived from the
recommended plan consist of the average annual flood damages prevented,
benefits from less frequent pavement maintenance and NED employment
benefits. A summary of first cost, annual benefits, annual cost, benefit -
cost ratio, and excess benefits for the recommended plans for the Mamaro-
and Sheldrake Rivers at the Village and Town of Mamaroneck, N.Y., and the
Byram River at Greenwich, Conn. and Port Chester, N,Y,, respectively, are
presented in Table 1.

5. APPORTIONMENT OF COSTS, The cost of the recommended plans has been
apportioned between the Federal Govermment and local interests in accord-
ance with the Flood Control Act of 1936, as amended. TFor the recommended
plan for the Mamaroneck and Sheldrgke Rivers, the Federal cost of $29,530,000
. includes the excavation of channels, the construction of levees, flood-
walls, a diversion tunnel, a concrete flume and interior drainage facilities,
and stream relocation. The non-Federal cost of $4,870,000 includes lands,
easements and rights-of-way, the replacement of bridges.and the relocation
of utilities that will be encountered during construction. For the re-
commended plan for the Byram River, the Federal cost of $3,540,000 in-
cludes the excavation of channels, the construction of levees and flood-
walls, and ponding areas, pumping stations and storm drainage facilities,
which would be provided behind the levees and walls to carry surface run-
off from the area protected. The non-Federal cost of $935,000 includes
lands, easements and rights-of-way, and the relocation of utilities that
will be encountered during construction.

6. DISCUSSION., The recommended plan along the Mamaroneck and Sheldrake
Rivers at the Village and Town of Mamaroneck, New York is designed to
protect against a flood with as5 percent (200 year)exceedence frequency
along the Mamaroneck River from Tompkins Avenue upstream to the New England
Thruway, and the Sheldrake River from its mouth to Fenimore Road; the
tunnel diversion at Fenimore Road and its associated upstream channel works
along the Sheldrake River would protect against the Standard Project Flood;
and the portions of the selected plan along the Mamaroneck and Sheldrake




Rivers upstream of the New England Thruway would provide protection against
a flood with a 1 percent (100 year) exceedence frequency. Other methods of
flood protection investigated were divided into the two broad categories

of nonstructural and structural measures, Nonstructural measures including
floodplain zoning, floodproofing, building code regulations and permanent

or temporary evacuation of flood plain areas were considered separately and
in various combinations as possible solutions to the flood problem at the
Village and Town of Mamaroneck. However, each of the nonstructural plans:
investigated Wwas economically unjustified and/or unacceptable to local in-
terests, Subsequent to investigating possible nonstructural solutions,
structural flood control alternatives were developed. There are several
upstream sites within the Mamaroneck and Sheldrake Rivers basin at which
flood detention reservoirs are possible, as shown on Plate 2; however, the
development of a flood storage reservoir at each of these sites was pre-
cluded because of excessive costs and/or limited regulation and effective-
ness at the downstream areas. Hence, flood diversions and local protection
measures such as levees, floodwalls, channel modification and various com-
binations of each were considered as alternatives. Certain features are
common to most of the plans, including the channel modification of the
Mamaroneck and Sheldrake Rivers. However, each of the alternatives provides
for different combinations of channel width and levee and floodwall height,
both with and without diversion measures, along the Mamaroneck and Sheldrake
Rivers and thus each offers a different extent of flood protection. The re-
commended plan was selected as the best alternate overall, based on engineer-
ing, economic, envirommental and social criteria, to meet the area's exist-
ing and prospective needs for flood control and has been endorsed by the
local communities of the Village and Town of Mamaroneck. The plan was co-
ordinated with interested agencies at Federal, State and local levels. The
Village and Town of Mamaroneck have agreed to meet the requirements of local
cooperation,

The recommended plan along the Byram River at Greenwich, Connecticut and

Port Chester, New York is designed to protect against a flood with a 1 per-
cent exceedence frequency (100 year flood). Other methods of flood protect-
ion investigated were divided into the two broad categories of nonstructural
and structural measures, Nonstructural measures including floodplain zoning,
floodproofing, building code regulations and permanent or temporary evacua-

tion of floodplain areas were considered separately and in various combinations

as possible solutions to the flood problem at the Town of Greenwich and

Village of Port Chester. However, each of the nenstructural plans investigated

was economically unjustified and/or unacceptable to local interests, Sub-
sequent to investigating possible nonstructural solutions, structural flood
control alternatives were then developed. Upstream flood detention is not a
practical solution to the flood problem at Greenwich and Port Chester, since
any possible upstream detention area would lie more than two miles upstream
from the problem area. The incremental flows generated by local runoff down-
stream of any potential site would be in excess of bankfull capacity at the
downstream damage area. Also, upstream retention would not alleviate tidal

flooding, and its excessive costs cannot be supported by the potential benefits

at Greenwich and Port Chester. Additionally, there are no upstream locations

within the Byram River Basin where , diversion into Byram Harbor is economically




feasible. Hence, local protection measures such as levees, floodwalls, g

channel modification and various combinations of each were considered as
alternatives. Certain features are common to most of the plans, includ-
ing channel modification of the Byram River. However, each of the alter-
natives provides for different combinations of channel width and levee

and floodwall height along the Byram River and thus each offers a different
extent of flood protection. The recommended plan was selected as the best
alternate overall, based on engineering, economic, environmental and
social criteria, to meet the area's existing and prospective needs for
flood control and has been endorsed by the local communities of Greenwich
and Port Chester., The plan was coordinated with interested agencies at
Federal, State and local levels. The Town of Greenwich and the Village

of Port Chester have agreed to meet the requirements of local cooperation.

TABLE 1 - SUMMARY OF FIRST COST, ANNUAL BENEFITS,
ANNUAL COST AND BENEFIT-COST RATIO FOR THE
RECOMMENDED PLANS FOR FLOOD CONTROL

Study Economic Total* Total Annual Benefit Excess

Area Life First Annual Benefits Cost Benefits
Cost " Cost Ratio

Mamaroneck &

Sheldrake

Rivers 100 Years $34,400,000 52,230,000 $3,060,000 1.4 $830,000

Byram River 100 Years $4,475,000 $309,000 $488,000 1.6 $179,000

*Excluding pre-authorization study costs
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