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SUM4ARY
REGIONAL FLOOD CONTROL

TONAWANDA CREEK WATERSHED
NEW YORK

( ) Draft Environmental Impact Statement (X) Final Environmental Impact Statement

Responsible Office: U. S. Army Engineer District, 1776 Niagara Street,
Buffalo, NY 14207. Telephone: 716-876-5454

1. Name of Action: ( ) Administrative (X) Legislative

2. Description of Recommended Action: The recommended Federal project, has
an estimated first cost of $25,800,000, and consists of two shallow detention
reservoirs (normally dry) arranged in series. The reservoirs would be
located on Tonawanda Creek between the village of Alexander and city of
Batavia, NY. The recommended plan, known as the Batavia Reservoir Compound
(modified) would involve the constructior. of two earthen dams, each with its
own principal and emergency spillways and two reservoirs, the lower reservoir
with four training dikes. Snags and debris jams in the main channel of
Tonawanda Creek between the two dams would be removed to provide a channel
capacity of about 2,000 cubic feet per second (cfs). The two reservoirs
embankments and associated lands for flood easements would cover an area of
about 5,343 acres between the village of Alexander and city of Batavia. Of
this total about 100 acres would be purchased by the Federal Government for
construction of the dams and control structures. In addition, about 711
acres of land would be purchased by fee title for fish and wildlife compen-
sation purposes.

3. a. Environmental Impacts: The selected plan would protect human health
and life, property, industry, and the environment, by significantly reducing
flood damages throughout the Tonawanda Creek Watershed. The upper reservoir
would provide about a 10-year flood protection to land located within the
lower reservoir. Floods up to the 500-year frequency of recurrence would be
detained in the reservoirs from 2 to 8 days longer than ,nder existing
conditions. Floods greater than 500-year recurrence frequency would flow
over the emergency spillway. Land in the Compound could still be farmed
whenever the project site is not flooded. Removal of snags and debris from
the channel between the upper and lower reservoirs would insure natural chan-
nel capacity of roughly 2,000 cubic feet per second. The Batavia Reservoir
Compound would reduce existing tangible average annual flood damages
throughout the Tonawanda Creek Watershed, by approximately 74 percent. The
economic efficiency of the selected plan, based on an economic life of 100
years and an interest rate of 7-5/8 percent is 1.32. Its average annual
benefits are $3,290,500. The evaluation of the discharge of dredged or fill
materials into waters of the United States, including consideration of the
Section 404(b)(1) Guidelines, has not been completed, and therefore, this
Environmental Impact Statement does not include the information required by
Section 404(r), Public Law 92-500, as amended.

3. b. Adverse Environmental Effects - About 46 residences, six farmsteads,
and one business would be relocated. If these persons relocated outside the

R. 11/81



region, regional losses could include minor reductions in the tax base,
employment and income. Construction of embankments and dikes for the project
would require clearing and stripping of about 126 acres. Also, construction
of embankments dikes would require filling in about 44 acres of wetland in
the flood plain. Removal of trees, shrubs and herbaceous vegetation during
dike and spillway construction would eliminate some existing food and cover
habitat used by wildlife. Removal of snags and debris from Tonawanda Creek
to eliminate obstacles to streamflow between the upper and lower reservoirs
would cause temporary stream siltation and destroy or disturb some aquatic
habitat.

4. Alternatives:

No Action
Nonstructural Base Plan
Sierks Reservoir - Linden Reservoir
Sierks Reservoir and Alabama Reservoir Compound
Alexander Reservoir
Batavia Reservoir
Batavia Reservoir and Alabama Reservoir Compound
Batavia Project Modification

5. Comments Received:

Great Lakes Basin Commission 13 May 1976
USDOT, Federal Highway Administration 27 May 1976
USDI, Bureau of Indian Affairs 4 Jun 1976
USDI, Bureau of Mines 4 Jun 1976
Sierra Club, Niagara Group 7 Jun 1976
U. S. Dept. of Health, Education and Welfare 8 Jun 1976
Town of Pendleton 17 Jun 1976
USDI, F sh and Wildlife Service 17 jun 1976
USDA, ?orest Service 18 Jun 1976
USDI, National Park Service 22 Jun 1976
USDA, Soil Conservation Service 22 Jun 1976
U. S. Department of Commerce 22 Jun 1976
NYS Department of Environmental Conservation 24 Jun 1976
USDI, Bureau of Outdoor Recreation 25 Jun 1976
U. S. Environmental Protection Agency 25 Jun 1976

6. a. Draft EIS to CEQ 30 April 1976.

b. Final EIS to EPA
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1. PROJECT DESCRIPTION

INTRODUCTION

1.01 Study Authority - Autborization to study the feasibility of flood
management in the Tonawanda Creek Watershed, NY, derives from a resolution of
the Committee on Public Works, Senate, United States Congress, sponsored by
Senator Irving M. Ives, and adopted 15 June 1950, which reads:

"Resolved by the Committee on Public Works of the United States
Senate, that the Board of Engineers for Rivers and Harbors,
created under Section 3 of the Rivers and Harbors Act, approved

June 13, 1902, be, and is hereby, requested to review the
report on Tonawanda Creek, NY, published as Senate Document
Numbered 46, Eightieth Congress, First Session, with a view

to determining the feasibility of providing flood protection
along Mud Creek in Niagara and Orleans Counties, NY."

This authorization was expanded by resolutions of the Committee on Pub]
Works, House of Representatives, United States Congress, adopted 16 August
1950 and 23 July 1956. Finally, on 5 March 1973, the Chief of Engineers,
Corps of Engineers, authorized study of water resources management in th1e
Buffalo Metropolitan Area, NY, and directed that the Study Area include th
Buffalo Urban Area (SMSA) and its tributary watershed, including the
Tonawanda Creek Watershed. The Chief designated this study area the Buffa
Metropolitan Area, NY 44012. Since the Tonawanda Creek Watershed is part ui
the Buffalo Metropolitan Area, the study of flood management needs in the
Tonawanda Creek Watershed has been made as an interim report to the Buffalo
Metropolitan Area Study.

1.02 The Problem 1/ _ Major flooding has occurred in the Tonawanda Creek
Watershed in March 1902, March 1916, March 1942, March 1956, January 1957,
March 1960, September 1977, March 1978, and March 1979. The largest flood of
record occurring in 1960, caused an estimated $1,500,000 in flood damages.
This flood caused damage to 450 residences, 48 commercial units, 250 agri-
cultural units and an undetermined number of roads and public facilities. In
general, major flooding occurs in the spring and has been caused by snowmelt
augmented by rainfall.

If A detailed description of past floods and flooded areas is contained in
Appendix D of this FEIS.



1.03 The Selected Plan I/ - The selected plan to provide regional flood
protection on the Tonawanda Creek Watershed is the Batavia Reservoir
Compound (Modified). The plan illustrated on Plate 1.1 would consist of two
thallow detention reservoirs (normally dry) arranged in series. The plan
ivould involve the construction of two earthen dams, each with its own prin-
cipal and emergency spillways and two reservoirs, the lower reservoir with
four training dikes. Snags and debris jams in the main channel of Tonawanda
Creek within the limits of the compound would be removed to provide a channel
capacity of about 2,000 cubic feet per second (cfs). The two reservoirs and
associated lands for flood easements would cover an area of about 5,343 acres
between the village of Alexander and the city of Batavia, New York.

1.04 Project Location - The Batavia Reservoir Compound (Modified) would
be located about 67 miles upstream of the mouth of Tonawanda Creek. The com-
pound would be situated on Tonawanda Creek and adjacent lands between the
city of Batavia, at its downstream limits, and the village of Alexander at
its upstream limits. The entire project is located within the Genesee
County, New York. The Tonawanda Creek Watershed and associated floodlands
are illustrated on Plate 1.2.

THE UPPER RESERVOIR

1.05 Embankment and Emergency Spillway - The upper reservoir embankment
would be located about 200 feet downstream of the Conrail Railroad embankment
and would stretch across the Tonawanda Creek Valley for about 5,450 feet.
The embankment is designed to function as an emergency spillway with a top
elevation of 922.5. _1 About 2 feet of water will flow over the embankme-t
during the Standard Project Flood. The embankment is designed with a 10-foot
top width. Along part of the upper embankment the top width will be 20 feet
with a 16-foot-wide paved access roadway.

1.06 Principal Outlet Works - The principal outlet works for the uppel
ressevoir consist of a control structure, stilling basin, and an outlet
channel. The control structure consists of five-conduit reinforced cor-rete
box culverts with an adjacent inlet flume. Under natiral flows, the culverts
can pass about 2,000 cfs and up to 10,700 cfs under the 100-year flood con-
ditions when the upper pool reaches 922.5 elevation. Each culvert would be
1i feet high by II feet wide and equipped with electrically operable gates.
An upstream inlet flume would be constructed to funnel water into the gated
conduits.

1.07 Stilling Basin - A reinforced concrete stilling hasin, 61 feet wide
by 62 feet long would be constructed just downstream of the gated culverts.
The purpose of the basin is to reduce the energy of the water discharged from
the control structure to tolerable limits.

1/ The following paragraphs present a summarized description of the Batavia
Reservoir Compound, as modified. The reader who desires a more detailed proj-
ect description should refer to Appendix D of the Final Feasibility Report.

2/ Feet above sea level.

2 R. 11/81
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1.08 Outlet Channel - Immediately downstream of the proposed control
structure, the Tonawanda Creek Channel is meandering and unsuitable to pass
the high flows associated with use of the upper reservoir. A new outlet
channel will be excavated from the stilling basin about 1,200 feet downstream
connecting with the natural Tonawanda Creek Channel. For the first 100 feet,
the new channel will be riprapped and vary from 71 to 91-foot bottom width.
For the next 1,100 feet, the channel would be narrowed to 50 feet to form a
pilot channel for low flows. The abandoned creek channel would be used as a
disposal area for materials collected during various clearing and stripping
operations associated with construction of the upper reservoir embankment and
from clearing and snagging operations along the existing creek channel in the
lower reservoir.

1.09 Access Roadway - A 16-foot-wide paved access roadway will be
constructed across the top of the upper embankment. The roadway will run
from State Route 98 to Tonawanda Creek, a distance of approximately 1,800
feet. Guardrails will be installed along both sides of the roadway along the
emergency spillway, a distance of about 1,550 feet.

1.10 Other Facilities - A small equipment building would be located
along the west abutment of the upper embankment. A standby electrical
generator capable of operating the upper control structure will be located in
this building.

THE LOWER RESERVOIR

1.11 Embankment and Emergency Spillway - The lower embankment would be
located upstream from the abandoned Conrail Railroad embankment near the city
of Batavia. The west end of the dam would be about 500 feet south of the
railroad embankment and the east end about 3,100 feet south. The dam would
extend 5,600 feet across the Tonawanda Creek Valley and the west end of the
dam would be about 1,000 feet east of State Route 98. The lower dam would be
designed to function as an emergency spillway. The spillway section, with
crest elevation of 900 feet, would be riprapped and extend westward from
Townline Road, a distance of approximately 4,000 feet, and would have capac-
ity to discharge the SPF flood flow. Whatever water passed over the
spillway would flow along the course of Tonawanda Creek. The embankment will
be of 10-foot top width except where a 16-foot-wide access road is
constructed on the embankment. Its width will be increased to 20 feet.

1.12 Principal Outlet Works - The principal outlet works for the lower
reservoir consist of a control structure, stilling basin, outlet channel,
and inlet channel, all located about 900 feet to the east of the intersection
of the lower embankment and Tonawanda Creek. The control structure consists
of a four-conduit reinforced concrete box culvert with an adjacent inlet
flume. The culvert has the capacity to pass about 6,000 cfs under the 500-
year flood occurrence when the elevation of the lower pool reaches 900.0
feet. This equals the maximum possible channel discharge through the city of

AA Batavia. Each culvert would be II feet high by 11 feet wide and equipped
with electrically-powered gates. An upstream inlet flume would be
constructed to funnel water into the gated conduits.
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1.13 Stilling Basin - A reinforced concrete stilling basin 48.5 feet
wide by 62 feet long would be constructed just downstream of the gated con-
,luits. The purpose of the stilling basin is to reduce the energy of the
water discharged from the control structure to tolerable limits.

1.14 Inlet Channel - The natural Tonawanda Creek Channel upstream of the
lower embankment will be abandoned and be replaced by a straight inlet chan-
nel starting at the upper end of the inlet flume and running upstream for 500

feet where it connects with the natural channel. The abandoned creek channel
will be used as a disposal area for waste collected during clearing and
stripping operations and from clearing and snagging operations in the lower
reservoir.

1.15 Outlet Channel - A new outlet channel, starting at the stilling
basin would be excavated for about 100 feet downstream to the junction with
the natural Tonawanda Creek channel. The outlet channel will vary in bottom
width from 48.5 to 70 feet and will be riprapped along its entire length.

1.16 Training Dikes - Several training dikes would be located along both
the east and west sides of the Tonawanda Creek Valley at locations ilustrated
on Plate 1.1. The purpose of the dikes is to prevent floodwaters held in the
Batavia Reservoir Compound from passing through natural drainageways inundating
areas adjacent to the reservoir. A gated culvert will be constructed through
each dike to provide the necessary interior drainage. Along the east side of
the lower reservoir, a dike would run for 950 feet across a natural saddle in
the Tonawanda Creek Valley. Along the west side of the lower reservoir,
three dikes would be located about 500 feet east of Route 98 in the area
between Cookson Road and the former Lehigh Valley Railroad embankment. These
dikes would run for about 3,300 feet, 600 feet, and 150 feet across low areas H
to prevent possible overtopping of Route 98. Each dike would be designed as

a nonoverflow section with a top elevation of 905.5 feet and grassed slopes.
The maximum height of the dikes would range from 5.5 feet to 9.0 feet, and
have a 10-foot top width. The culvert through each dike would consist of a
24-inch to 36-inch reinforced concrete pipe, reinforcing concrete headwalls
and wingwalls, and automatic flap gates mounted on the reservoir side of each H
dike.

1.17 Access Roadway - A 16-foot-wide access road would be provided
across the top of the lower reservoir embankment. The roadway will run from
Creek Road to Tonawanda Creek, a distance of about 820 feet. The roadway
will be paved for light duty traffic and have guardrails along the roadway at
the emergency spillway. This access road would provide an easy route for
persons operating and maintaining the outlet works of the lower reservoir.

1.18 Other Facilities - The miscellaneous facilities provided with the
lower reservoir and dam are similar to those provided with the upper reser-
voir (paragraph 1.10).

1.19 Clearing and Snagging - The existing Tonawanda Creek Channel within
the limits of reservoir compound would be cleared of snags and debris jams.
Dead trees along the channel banks and overhanging, partially uprooted trees
would also be removed. This work is expected to restore the creek to a
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natural channel capacity of approximately 2,000 cubic feeE per second near
the upper dam, thereby reducing the frequency of minor flooding. The debris
removed from the creek channel would be buried in the abandoned sections of
the creek channel.

1.20 Operation of the Reservoirs - Under normal flow conditions, both
reservoir floodpools would be essentially dry. The normal flows of both
Tonawanda Creek and Little Tonawanda Creek would pass through the reservoir
areas within their channels. The operation plan requires the removal of
snags and o.her debris jams within the limits of the reservoir compound to
prevent lesser flows from overtopping banks and causing floods. The ultimate
effect of removal of snags and debris jams is that lands within the compound
area would be flooded less frequently than under existing conditions. When
the floodpool reaches the crest of the emergency spillway of the upper dam,
elevation 922.5, flow through the open gates would be 10,700 cfs. Excess
flow would pass over the top of the emergency spillway. The upper dam is
designed to contain a floodpool for the 100-year frequency flood and the
floodpool would reach elevation 922.5 with the gates open. During a Standard
Project Flood, outflow over the emergency spillway would reach a maximum
depth of 2 feet. For floods of less than 100-year occurrence and greater
than 10-year occurrence, the gates would be operated to control discharges
from the upper reservoir at 2,000 cfs, until the reservoir is filled. After
this, the gates would be operated to maintain inflow equal to outflow from
the reservoir. For floods of less than 10-year frequency, the gates would be
operated to minimize downstream flooding.

1.21 The lower reservoir will be operated in a similar manner to the
upper reservoir. When the floodpool reaches the crest of the emergency
spillway, at 900.0 feet, flow through the gates when fully open will be 6,000
cfs. Excess flow will pass over the emergency spillway. Floods with a 500-
year recurrence interval would fill the floodpool to 900 feet with the gates
fully open. Above this level the emergency spillway would be overtopped.
During a Standard Project Flood, outflow over the emergency spillway would
reach a maximum depth of 2.6 feet. During normal summer rainfall events, the
gates would remain fully open. During snowmelt and floods less than a
10-year recurrence interval, the gates will be operated to minimize damage in
the lower watershed.

RELOCATIONS AND LAND PURCHASES

1.22 Introduction - Due to the large size of the project, a considerable
number of relocations, flowage easements, and purchases of property will be
needed for construction and operation of the Batavia Reservoir Compound.

1.23 Upper Reservoir - The land to be used for the upper reservoir
totals about 1,208 acres of farmland, wetland, and ooodlands. Of this total,
50 acres would be purchased for construction of the embankment and outlet
works. Flowage easements would be obtained for the remaining 1,158 acres.
Flowage easements would allow continued farming within this area but construc-
tion of any new structures would not be allowed. No buildings are currently
located within this area, but 12 buildings are situated in the headwater
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fringe area of the maximum floodpool. These 12 buildings include three town
equipment sheds and nine residences. The nine residences will be purchased
and removed. The town sheds will remain in place.

1.24 Lower Reservoir - The land to be used for the lower reservoir
totals about 4,135 acres of farmland, wetland, and woodland. This land would
be protected by the upper reservoir from flooding of up to 10-year frequency
near the upper dam, and about 2-year frequency near the lower dam. Flowage

easements would be obtained for about 4,090 acres, allowing continued farming
within the area but no new building construction. Purchase and removal would

be needed for 37 residences and five farms. Fourty-five acres of land would

be purchased for construction of the embankment and outlet works.

1.25 Fish and Wildlife Compensation Lands - About 711 acres of lowland
forested wetlands and shrub swamp will be obtained by fee title to offset
losses to fish and wildlife habitat caused by the construction and operation
of the project. The exact location of these compensation areas has not yet
been determined. They would probably be nearby the Reservoir Compound,
possibly in areas indicated by the NYSDEC on 29 September 1980 (see NYSDEC
letter attached to USF&WS Coordination Act Report, Appendix A, Section A-1).

1.26 Bridge Removal - The abandoned Conrail Railroad Bridge, formerly the
Lehigh Valley Bridge, over Tonawanda Creek would be removed in order to
improve hydraulic conditions downstream of the lower reservoir. The bridge
superstructure and abutments would be demolished. In addition, the creek
banks adjacent to the abutments would be excavated to stable I vertical on 2
horizontal sideslopes.

1.27 Roadway Relocation - A section of Creek Road in the vicinity of its
intersection with the lower embankment would require relocation due to
embankment construction. Approximately 500 feet of roadway would be
realigned vertically in order to cross over the lower embankment. A 24-foot-
wide road with 10-foot shoulders and guardrails on both sides would be pro-
vided. The roadway would have light-duty bituminous pavement.

OTHER CONSIDERATIONS

1.28 Local Cooperation - In accordance with current Corps of Engineers
policy on regional flood management projects, specific items of local
cooperation are not required since the project cost and maintenance is

completely a Federal responsibility.

1.29 Project Economics - The total estimated first cost of constructing
the Batavia Reservoir Compound is $25,800,000, based upon June 1981 price
levels. The average annual costs of constructing, operating, and maintaining
the project based upon a 7-5/8 percent interest rate is $2,490,000. The
average annual benefits are $3,290,500. The B/C ratio based upon an economic
life of 100 years is 1.32. Appendix C gives a more detailed description of
the project economics for the Batavia Reservoir Compound (Modified).

8 R. 11/81



1.30 Implementation Schedule - The proposed plan would be implemented
in accordance with established procedure over a period of years. The
established procedure requires that proposed project report be reviewed by
higher Corps authorities, State authorities, and Congress. Congress must
then authorize the selected plan. Next, the Chief of Engineers must request
funds from Congress for advanced engineering and design, and then Congress
must appropriate the necessary funds. If funds were appropriated for project
implementation, bids for constuction would be invited, and a contract for
construction would be awarded. Lands to be used for the project would have
to be made dvailable prior to advertisement. Once construction of the proj-
ect is completed, the Corps would begin operation and maintenance of the
project. If the plan were to be expeditiously authorized and furded,
construction of the project could be completed within roughly 4 to 5 years
after authorization.

1.31 Construction Materials - Construction materials for the embankments
would probably be of local origin. The random fill and impervious core
should be available at or near the construction site. The riprap, filter,
bedding, and transition materials as well as concrete aggregate, are
available from quarry operations in the vicinity of the project.

1.32 Operations, Maintenance and Major Repair - Measurements of precipi-
tation and snow cover, and determinations of soil moisture and its state,
would have to be made periodically at selected sites in the Cattaraugus
Hills, in order to establish the likelihood and probable degree of possible
flooding. This information would be used as the basis for operating the
Batavia Reservoir Compound. During flooding the principal spillway gates of
at least the upper reservoir would have to be regulated. During major
flooding, the spillway gates of both reservoirs would have tr ceen regulated.
All structural components of the Batavia Reservoir Compound would have to be
maintained as constructed. Work to do this would include: periodic mowing
of grassed portions of the embankments and training dikes; removal of unde-
sirable vegetation and debris from the various structures; removal of
obstructions from the Tonawanda Creek Channel within the project limits; and
periodic cleaning, lubrication, and painting of metal components. After
major flooding, certain structural repairs, such as the replacement of riprap
on the emergency spillway of both dams, might be necessary. Annual opera-
tions, maintenance and major repair costs are estimated at $400,000 annually.

1.33 NED and EQ Plans - In order to select the NED ind EQ plans, the
impacts of the Basic Alternative Plans were considered in conjunction with
such criteria as flood management capability, economic efficiency, operational
dependability and external flood damage effects, for serving the National
Water and Related Land Resources Management Planning Objectives. That Basic
Alternative Plan which would provide the greatest average annual net benefit,
or return, was considered to be the NED Plan. Accordingly, the selected plan
has been identified as the NED Plan. The EQ Plan is the alternative plan
that maximizes net contributions to the EQ attributes of a study area and the
EQ objectives that have been developed for a study. Beneficial effects on
environmental quality are favorable changes in the ecological, aesthetic, and
cultural attributes of the natural and cultural resources of the area. Of
the numerous alternative plans considered in detail in the Tonawanda Creek

9 R. 11/81
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study, none provided overall net contributions to the ecological, aesthetic,
and cultural attributes of the Tonawanda Creek watershed. Although all the
cegional flood control plans considered would provide considerable downstream
flood control in the Tonawanda Creek watershed, thereby favorably impacting
3n areas of ecological, aesthetic, and cultural significance, all have major
Lmpacts in the areas where they would be constructed. Therefore, a positive
net contribution to the EQ account cannot be confirmed for any of the plans.
Considering the relative ecological, aesthetic, and cultural resources
impacts of the various plans, the Alexander Reservoir Plan provides a degree
of regional flood control while minimizing impacts in the area where it will
be constructed. The plan involves construction of a relatively small dam and
flooding an area of about 1,000 acres, considerably less area than any of the
other regional flood control plans. Therefore, the Alexander Reservoir Plan
has the least impacts on fish wildlife and other ecological attributes of the
Tonawanda Creek watershed. It also floods about 1,000 acres of land, com-
pared to 4,000 plus acres for most of the other plans, thereby minimizing
aesthetic and cultural impacts. For these reasons, the Alexander Reservoir
Plan has been designated as the least environmentally damaging plan in lieu
of an EQ Plan.
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2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT

2.01 Introduction - The discussion presented in this chapter has been
condensed and updated from the lengthy dese riptlon of existing environmental
conditions contained in Chapter 2 of the 1- aft Environmental Impact Statement
for Tonawanda Creek released in 1976. The reader who desires more infor-
mation should refer to Appendix E of this Final EIS where Chapter 2 of the
original Draft EIS is reproduced in its entirety. The text of this 'ummary
will make frequent reference to Appendix E whenever necessary.

THE NATURAL ENVIRONMENT

2.02 General The Tonawanda Creek Watershed, an area of about 648 square
miles, is located in western New York and includes substantial portions of
Erie, Genesee, Niagara, and Wyoming Counties and a minute portion of Orleans
County. The watershed comprises many tributary watersheds, including those
of Ellicott Creek and Bull Creek which join the main stream, Tonawanda Creek,
near its mouth on the Niagara Rivur. Because flood management needs in the
Bull Creek and Ellicott Creek Watersheds are normally independent of those in
the remainder of Tonawanda Creek Watershed, studies of those needs have been
accomplished separately in other reports. The area encompasses about 511
square miles and includes the Tonawanda Creek Watershed less the sub-
watersheds of Bull and Ellicott Creeks.

2.03 Physiography - The Tonawanda Creek Watershed includes parts of two
physiographic provinces; the Cattaraugus Hills south of the Portage
Escarpment belong to the Appalachian Upland, while the larger portion of the
watershed north of the Portage Escarpment is part of the Erie-Ontario
Lowland. 2/

2.04 The flat-topped Cattaraugus Hills, approximately 1,800 feet abuve
sea level, are separated by deeply eroded valleys with relatively steep sides
aw1 slopes. This part of the watershed slopes northward toward the Portage
Escarpment, a series of east-west striking strata of erosion-resistant
bedrock. The escarpment crosses the watershed near the Wyoming-Genesee
County line.

2.05 The Erie-Ontario Lowland part of the watershed includes much of the
southern Ontario Plain lying between the Portage Escarpment and the Niagara
Escarpment to the north. This plain includes two subplains, the Erie and the
Huron Plains separated by the east-west striking Onondaga Escarpment.

2.06 The Erie Plain is rolling with moderate slopes. Within the
watershed, the plain slopes in two directions. The eastern and greater part
of the plain slopes northward from approximately 1,000 feet above sea level
near the Portage Escarpment to approximately 800 feet near the Onondaga
Escarpment. The western part of the plain slopes westerly from a height of

See Appendix E, Plate 2.1
P See Appendix E, Plate 2.2
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approximately 1,000 feet near the Portage Escarpment in the town of
Bennington to approximately 700 feet near the Onondaga Escarpment in the town

of Amherst.

2.07 The Huron Plain is only slightly undulating with flat slopes. This
plain slopes westerly from a height of approximately 650 feet near the
Onondaga Escarpment in the Tonawanda Indian Reservation to approximately 600
feet in the town of Tonawanda. The eastern boundary of the watershed in the
Huron Plain lies near the western limit of Oak Orchard Swamp.

2.08 There are numerous natural and man-made waterways within the
Tonawanda Creek Watershed. The principal natural waterways are the channels
of Tonawanda Creek and its tributaries. The major man-made waterways include
part of the New York State Barge Canal and the Feeder anal. Waterways known
to have inadequate capacities under high runoff conditions, particularly
those in the essentially flat Huron Plain, are described in subsequent
paragraphs.

2.09 Tonawanda Creek, the major stream of the watershed, rises in the
Cattaraugus Hills in the town of Wethersfield in Wyoming County. From its
source, approximately 1,930 feet above sea level, the Creek flows northward
approximately 22 miles through deep valleys with steep sides and slopes to
enter the Erie Plain near the village of Attica. In this reach, the creek
flows rapidly and usually well within its channel. From the village of
Attica, the creek continues to flow northward for nearly 20 miles through
essentially flat bottomland to the city of Batavia. The creek in this reach
flows slowly and often floods during periods of high flow. In the city of
Batavia, the creek's channel is turned by erosion-resistant rock formations
of the Onondaga Escarpment, and begins to flow westward through the Erie
Plain and parallel to the escarpment. The creek in this reach continues to
flow slowly and floods frequently during periods of high flow. In the town
of Pembroke, near its boundary with the Tonawanda Indian Reservation, the
creek breeches the escarpment approximately 2 miles to enter the Huron Piain
within the Reservation. From the Reservation, the creek winds approximately
27 miles westward along the axis of the plain to its confluence with the New
York State Barge Canal In the town of Pendleton. The channel of this reach
contains sluggish creek flows that often floods extensively during periods of
high flow. From this confluence, the creek continues to flow westward

approximately 12-1/2 miles to its mouth on the Niagara River. This lower
12-1/2 mile reach was improved to serve as part of the Barge Canal; con-
sequently, although the creek flows sluggishly here, it normally flows well
within the channel.

2.10 Little Tonawanda Creek, a major tributary of Tonawanda Creek, rises
in the Cattaraugus Hills in the town of Middlebury in Wyoming County. From
its source approximately 1,280 feet above sea level, the creek flows north-
ward approximately 8 miles through valleys with steep sides and slopes to
enter the Erie Plain near the hamlet of Linden. In this reach, the creek
flows rapiAly and stays within its channel. From the hamlet of Linden, the
creek continues to flow northward for about 10 miles along a winding course,through an undulating plain to its confluence with Tonawanda Creek in the

town of Batavia near the Bethany-Batavia town line. The channel of this
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reach is generally adequate. However, during periods of high flow in
Tonawanda Creek, Little Tonawanda Creek often floods near its mouth.

2.11 Ledge Creek, another major tributary of Tonawanda Creek, rises near
the crest of the Onondaga Escarpment in the town of Pembroke. From its
source, approximately 680 feet above sea level, the creek flows northwestward
approximately 4 miles to enter the Huron Plain at the base of the escarpment
in the town of Newstead. In this reach, the creek flows rapidly and usually
stays within its channel. From the base of the escarpment, the creek con-
tinues to flow northwestward approximately 3 miles through flatland to its
confluence with Tonawanda Creek in the town of Newstead. Throughout this
reach, the creek flows slowly and often out of channel during periods of high
flow. Near the base of the escarpment, Ledge Creek receives its major tribu-
tary, Murder Creek, which rises in the Cattaraugus Hills in the town of
Bennington. From its source, approximately 1,380 feet above sea level, the
creek flows northward approximately 5 miles to enter the Erie Plain at the
base of the Portage Escarpment in the town of Darien. From the base of the
escarpment, the creek winds northwestward for about 25 miles across the Erie
Plain to the crest of the Onondaga Escarpment in the village of Akron. From
the village of Akron, the creek descends to the Huron Plain to join Ledge
Creek.

2.12 Beeman Creek, a minor tributary of Tonawanda Creek, rises near the
crest of the Onondaga Escarpment in the town of Newstead. From its source,
approximately 740 feet above sea level, the creek flows northwestward
approximately 6 miles to enter the Huron Plain at the base of the escarpment
in the town of Clarence. In this reach, the creek flows rapidly and usually
within its channel. From the base of the escarpment, the creek flows north-
ward approximately 3 miles through flat land to its confluence with Tonawanda
Creek in the town of Clarence. Throughout this reach, the creek flows
sluggishly and usually out of channel during periods of high flow.

2.13 Mud Creek, a major tributary of Tonawanda Creek, rises near the
western periphery of the Oak Orchard Swamp in the town of Royalton. From its
source, approximately 600 feet above sea level, the creek winds westward
approximately 18 miles through flat land of the Huron Plain to its confluence
with Tonawanda Creek in the town of Pendleton. Throughout its length, the
creek flows sluggishly and usually out of channel during periods of high
flow.

2.14 Ransom Creek, a major tributary of Tonawanda Creek, rises near the
crest of the Onondaga Escarpment in the town of Newstead. From its source,
approximately 745 feet above sea level, the creek flows northwestward
approximately 13 miles to enter the Huron Plain at the base of the escarpment
in the town of Amherst. Throughout this reach the creek usually flows within
its channel during periods of high flow. From the base of the escarpment,
the creek continues to flow northwestward for 4 miles through flat land to
its confluence with Tonawanda Creek in the town of Amherst. The creek in
this reach generally flows sluggishly and usually out of channel during
periods of high flow. Near the base of the escarpment, the creek receives a
major tributary, Got Creek, which rises in the town of Clarence and flows
northwestward for about 10 miles to its confluence with Ransom Creek.

12



Approximately I mile downstream from its confluence with Got Creek, Ransom
Creek receives a second major tributary, Black Creek, which rises in the
Huron Plain in Clarence and flows westward 8 miles through flat land to its
mouth. Throughout its length, Black Creek flows sluggishly and often out of
its channel during periods of high flow.

2.15 Bedrock I/ - Bedrock of the watershed was formed during the
Silurian and Devonian periods of the Paleozoic era. It includes sedimentary
formations of the Lockport Group of the Middle Silurian System through the
Canadaway Group of the Upper Devonian System. The bedrock at the site of the
selected plan includes sedimentary formations of the Hamilton Group. The
major part of the project area is underlain by an outcrop of the upper
Skaneateles Formation - the Levanna Member: a dark grey shale, with a
thickness estimated at around 100-150 feet. The southern upstream section at
the site of the selected plan, extending down to 8 miles south of the city of
Batavia, is underlain by the Centerfield and Ledyard-Wanakah Members of the V
Ludlowville Formation. These two units are described as a thin massive
limestone bed I foot thick and a dark to light grey shale with interbedded
limestones - approximately 100 feet thick, respectively.

2.16 The original structure of the bedrock was scoured by Pleistocene
glaciation. The softer strata were easily eroded; places formerly occupied
by such strata became lowlands. The harder strata resisting erosion are
visible today as escarpments. Bedrock strata in the lowlands generally dip
1/20 (48 feet per mile) in a southeastward direction and strike subparallel
to the faces of the escarpments.

2.17 A large thrust fault, whose axis runs 1/2 mile west of the site of
the selected plan, extends from the hamlet of Linden (southeast of the city
of Batavia) to the hamlet of Clarendon (southeast of the village of Albion in
adjacent Oak Orchard Creek Watershed). The fault strikes north-south and has
a throw of more than 100 feet. Numerous small thrust faults and superficial
faults caused by mining of salt and gypsum from the substrata and surface
loading, have been found in this part of the watershed.

2.18 Seismicity - According to maps prepared in 1969 by the
Environmental Science Service Administration, the Tonawanda Creek Watershed
is located in zone where major destructive earthquakes may occur. The most
severe recorded earthquake in the watershed, which occurred near Attica in
August 1929, had an intensity of VIII on the 12-point Modified Mercali
Intensity Scale of 1956.

2.19 Ground Water - A thick outwash deposit of high permeability lies in
the Tonawanda Creek Valley south of Batavia. This deposit, containing open-
work gravel, has a saturated thickness of 70 feet. At Batavia, these
deposits yield 500 to 1,200 gallons per minute (gpm) to properly constructed
wells. Downstream of Batavia, most surficial deposits are low permeability

See Appendix E, Plate 2.3
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till and lake deposits. Substantial amounts of ground water (1,000 gpm from

individual wells) are located in the Camillus Shale near Akron, but poor
water quality limits its use to industrial cooling purposes only.

2.20 Natural Resources I/ - Bedrock resources in the watershed include

four nonmetallic types of rocks-salt, gypsum, limestone, and dolomite. Also,

there are five known fields of natural gas. Sand and gravel deposits
generally occur in scattered areas throughout the watershed.

2.21 Soils - Soil types in the Batavia Reservoir Compound aite belong to

the Palmyra Association as described in a report by the U. S. Soil
Conservation Service in Batavia, NY, entitled, "Soil Survey, Genesee County,
New York." This association is made up chiefly of deep, well-drained,

gravelly soils on glacial outwash terraces and of loamy soils on flood
plains. It occurs in the southern half of Genesee County, where outwash

terraces and the adjacent first bottoms along the major streams are most
extensive. In these places there is a considerable difference in elevation

between the valley floor and the nearby uplands. The largest area of glacial

terraces in the county extends along the east side of the Tonawanda Creek

Valley from Batavia to Attica.

2.22 Dominant on the terraces are the gravelly, well-drained Palmyra

soils. In addition, there are smaller areas of Phelps, Fredon, Halsey, and
Arkport soils. These soils on terraces together make up 65 percent of the

association. On the adjacent bottom land are the Genesee, Eel, Wayland, and
other alluvial soils. These occupy 20 percent of the association. In the
beds of old glacial lakes, the most common soils are the more clayey
Rhineback and Madalin soils, and these make up 15 percent of the association.

2.23 In areas having favorable slopes, the soils on terraces are

excellent for farming, and so are the Genesee and Eel soils on the flood
plains. They are fertile and highly productive. In contrast, the soils in
wet lakebeds and those on very steep terraces are poor for farming. Flooding
is a hazard on the bottom land. Nonfarm uses of the soils on the bottom

land are seriously limited by the risk of flooding. The adjacent terraces
offer many excellent sites for homes or industrial plants. Water is

available from underground sources, and the soils are sufficiently permeable
for disposing of septic tanks effluent. Gravelly material needed in
construction can be obtained in most places. 2/

2.24 Climatology ./ - The Tonawanda Creek Watershed has a humid, con-
tinental type climate. The average annual temperature is 46.6 degrees
Fahrenheit. July is the warmest month and January the coldest, with average

monthly temperatures of 69.2 and 23.3 degrees Fahrenheit, respectively. The

I/ See Appendix E, page E5
2/ See Appenndix E, Table 2.A

See Appendix E, Pages E31-36
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average annual precipitation is 35.36 inches, varying from a minimum of 2.50
inches in February to a maximum of 3.26 inches in August. The average annual

snowfall is 80.6 inches. The nearness of the Great Lakes has a moderating

affect on temperatures and influences the amount of precipitation received.

The prevailing wind is west-southwesterly in winter and spring, but it is

southwesterly to southerly in summer and fall.

2.25 Air Quality - The Air Pollution Control Division of the Erie County
Department of Health maintains four continuous air monitoring stations in
Erie County. "AM's measure particulates, sulfur dioxide, nitrogen

oxides, ozone, carbon monoxide, and weather. CAM's are run continuously and
are connected to a centralized data processor. Manual sampling is done
periodically for suspended particulates, settleable particles, and sulfation
rates. 1!

2.26 Some idea of total suspended particulates (expressed as a geometric
mean) in Niagara, Genesee, and Wyoming Counties was obtained from air
sampling station data given in the NYS Department of Environmental
Conservation "Twelve Month Statistical Summary" for the sampling period
January 1974 - December 1974. V

2.27 Vegetation - Cursory on-site field observations of vegetation were

made in the vicinity of the Batavia Reservoir Compound site by a Corps ecolo-
gist during the late fall period 28-29 October 1975. The following general
locales were spot-checked: The area north of the steel road bridge over
Tonawanda Creek at Route 20; the area north and south of the Erie-Lackawanna
Railroad tracks near Tonawanda Creek; the area south of the Lehigh Valley
Railroad tracks from its intersection with the Erie-Lackawanna Railroad

tracks east to the general vicinity of Tonawanda Creek.

2.28 In general, vegetation within the Batavia Reservoir Compound site
consists of cultivated plants used in dairy farming and hardwoods, shrubs,
and herbaceous plants that have naturally established in the area.
Interspersed over the area are haylands and pastures established with grasses
and legumes; fields used for row crops such as corn; bottomland of tree-
shrub-weed mixtures bordering many of the aforementioned fields. The tree

association most often observed along the peripheral banks of the Tonawanda
Creek in this part of the watershed were Eastern Cottonwood, Box Elder, and
Black Willow. Scattered wetlands within the Batavia Reservoir Compound site
contains either standing water year-round or are intermittently wet; sedges,
rushes, cattails, iris, and woody vegetation are generally associated with
these wetlands. On some wetland rockets, iris is a dominant successional
species along with cattail. 3/ 4

Y See Appendix E, Table 2.F
3! See Appendix E, Table 2.G
2! See Appendix E, Table 2.H
A/ See Appendix G for wetland location maps within the Batavia Reservour

Compound
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FISH, WILDLIFE, AND BENTHIC %MCkOINVERTEBRATES

2.29 Introduction - The following descriptions have been summarized from
various studies on Tonawanda Creek done by the NYS Jepartment of
Environmental Conservation, Biologists from the Corps of Engineers, and the
U. S. Fish and Wildlife Service.

9 2.30 Fisheries - A considerable amount of fisheries data Ior the en|tire
length of Tonawanda Creek was presented in the original Draft LiS. This data
obtained from Fisheries Biologists of Regions 8 and 9 of the NYS Department
of Environmental Conservation (NYSDEC) in general indicate that the lower
portion of tae main stem of Tonawanda Creek is composed primarily of warm
water species. Brown trout were found in some areas along the upstream por-
tions of Little Tonawanda Creek. Brown trout are stocked by the NYSDEC at
various locations along Tonawanda Creek and Little Tonawanda Creek. Some
additional limited fisheries data was gathered by Corps Biologists in
December 1975. !/

2.31 In response to the lack of available fisheries data on Tonawanda
Creek in the Batavia Reservoir Compound area the Buffalo District and the
U. S. Fish and Wildlife Service contracted for an intensive fisheries study
of the area during 1979. The fish survey was conducted in Tonawanda Creek
and its nearby tributary streams between 25 June and 20 July 1979. In total,
27 species were collected at sampling stations using various methods.
Four game species, Brown Trout (Salmo trutta), Northern pike (Esox lucius),
smallmouth bass (Micropterus dolomieui), and largemouth bass (M. salmoides)
were collected. In the main stem of Tonawanda Creek 20 species were
collected. A total of 17 species were collected in Little Tonawanda Creek.
Species assemblages varied dependent upon the stream characteristics present
at a particular sampling station. In general upstream reaches, swifter water
species such as brown trout, fantail darter (Etheostoma flabellare),
blacknose dace (Rhinichthys atratulus), and central stonerolle (Campostoma
anomalum) were found. In middle stretches smallmouth bass were the most
abundant game species, and in downstream, low gradient areas, Northern pike
were the dominant predators. 2/

2.32 Wildlife - A number of wildlife species were observed in the
Batavia Reservoir Compound site during late October 1975. !/ In addition,
Region 8 of the NYSDEC provided information on additional wildlife species
that could probably be found in the project area. 1/ Terrestrial habitats
such as cropland, hayfield, pasture, emergent marsh, shrub swamp, and
forested wetland support a diverse assemblage of wildlife species in the pro-
ject area. The U.S. Fish and Wildlife Service surveyed the project area
during 1979. The various wildlife species identified for the project area
are discussed in the Fish and Wildlife Coordination Act Report (see Appendix
A-I).

1/ Refer to Appendix E pages E42-E50 for data on the fishes collected during
these various studies

2/ Refer to Appendix A for a complete copy of the Tonawanda Creek fish survey

report

3/ Refer to Appendix E, page ESI
4/ Refer to Appendix E, pages E52-E54
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2.33 Endangered Species - An updated analysis of possible endangered

species occurrences in the Batavia Reservoir Compound has been conducted and

is included in Appendix A of this Final EIS.

WATER QUALITY AND BENTHIC ORGANISMS

2.34 New York State Department of Environmental Conservation Water
Quality Classifications and Standards - "Classifications and Standards

Governing the Quality and Purity of Waters in New York State," (11) dated
27 March 1974, describes the various stream classifications and indicates

criteria for water quality in each stream category as to their best use.

Beginning with the highest uses the State's fresh surface waters are

classified as follows:

Class Use

N Enjoyment of waters in their natural condition
AA/A Drinking, culinary or food processing purposes
AT Class A waters that are inhabited by trout
B Primary contact recreation (bathing)
C Fishing and fish propogation

2.35 Upon coordination with the NYS Department of Environmental

Conservation, it was noted that the following classifications have been
presently assigned to Tonawanda Creek and Little Tonawanda Creek:

Tonawanda Creek

Class C - Mouth to Barge Canal at Pendleton
Class B - Pendleton to Dam at East Pembroke

Class C - Dam at East Pembroke to Water Supply Dam at Batavia
Class A - Water Supply Dam at Batavia to Source

Little Tonawanda Creek

Class A - Mouth to Pond 16D.
Class AT - Pond 16D at Hamlet of Linden to Hamlet of Dale.
Class A - Hamlet of Dale to Source.

Most of the tributaries to Tonawanda Creek and Little Tonwanda Creek are

designated as Class A waters.

2.36 1970 Stream Survey Erie Count:, Department of Health 1/ - This sur-
vey inveitoried the surface waters of 27 streams in Erie County, one of which
was Tonawanda Creek. From the samples taken during June, July, and August
1970, on the spot determinations of dissolved oxygen (DO) in the water, the
water temperature and percentage of dissolved oxygen were made. Specimen

samples were also taken to the laboratory and biochemical oxygen demand
(BOD), the phosphate, nitrate, chloride, and fecal coliform content of each

sample were determined.

Yj Refer to Appendix E, page E63
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2.37 1973 Erie County Department of Health Survey - During the summer of
1973, an environmental health survey of Erie County was conducted by the Erie
County Laboratory, Public Health Division of the Erie County Department of
Health. This survey was a followup of the original stream survey done in
1970. Three stations on Tonawanda Creek were sampled, using one of the 19709 sample sites and two new sites. Samples were taken during normal daytime
working hours. Where the stream was wadeable, water samples were collected
using a one-half gallon jug; where the stream was too deep, either a Kemmerer
or Van Dorn sampler was used. Samples were collected approximately three
times per week during 1970 summer months and on a weekly basis during 1973
summer months.

2.38 As indicated in the 1973 Erie County Stream Survey - "Mud samples
from the bottoms above, at, and below the sewage treatment plant effluent
contained the following taxa: Pediastrum, Gyrosigma, Stoneflies, Mayflies,
Psephenus, Melosira, Closterium, Cosmarium, Cambarus, Scenedesmus, Navicula,
Dictyosphaerium, Eu&lena, Cyclops, Campeloma, Helisoma, Pentaneura, Tendipes,
Gammarus, and tubificids. The latter, tubificids, were tremendously abundant
with the Bloodworms (Tendipes) almost as numerous.

2.39 "Total coliform counts averaged 661 with a high pulse at tht! treat-
ment plant effluent with the fecal coliforms averaging 338 and pulsating at
the effluent." This count is really not excessively high but the dilution
factor present in the stream is probably responsible.

2.40 "During the 1973 season, 36 percent of tihe bacteriological samples
taken had fecal coliform counts in excess of 300 per 100 ml (not checked in
1972)." One hundred percent of all bottom collectioas in the Tonawanda
Creek contained relatively large numbers of tubificids. Tendipes was the
abundant insect larvae at all stations but was overly abundant at the sewage
plant outfall. Combining all these data and using the combination as a
pollution index, the Tonawanda was the 18th most polluted out of 20 streams
studied.

2.41 Station TC-IA (Below sewage treatment plant) - "The water here was
over 4 feet deep, had a mud-gravel bottom with a distinct odor of sewage.
Tubificids and Tendlpes dominated the soft mud with other evidences of a
zoogloeal mass present. Vorticella and Carchesium were common stalked proto-
zoa attached to mud and plant particles. Crenothrix and Spaerotilus were
entwined about the entire mass."

2.42 Station TC-2 (At the sewage effluent) - "Tubificids were extremely
abundant along with Tendipes and a pulse of both fecal and total coliforms
indicated the presence of large amounts of organic wastes. Chaoborus, the
ghost larvae of a common midge, were abundant as a plankton very close to the
mud bottom. This is a deep-water larvae usually found in large numbers where

4- organic enrichment is great."

2.43 Station TC-2A (Above the sewage treatment plant) - "This station
was as polluted as that below the effluent indicating that the entire stream
contained an excess of protein matter which had not been adequately oxidized.
The effluent from the treatment plant had little additional effect on the
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stream fauna. Gammarus was an important crustacean on the mud bottoms. It
was interesting to note here in the samples the presence of large numbers of
t:he ephipial eggs of Daphnia. Evidently the 'flea' migrates somewhat up the
stream from Lake Erie and the Niagara River. There is also the possibility
that heavy production of Daphnia takes place in the lower stretches of the
Tonawanda Creek."

2.44 A check of available computerized stored data was made to determine
what existing water quality data was available on Tonawanda Creek. 4/ One
sample station was done at Batavia, NY, in 1971 by the U. S. Geological
Survey with data collected on nitrates and nitrites. Additional USGS data
exists for Tonawanda Creek at Millersport, NY; sampling at this station was
done from April 1974 to May 1975 and includes data on Total Lead, Mercury,
Nitrogen, Percent Dissolved Oxygen, Dissolved Oxygen, Total Phosphorus and
Total Zinc.

2.45 Marcus and Little (1974) did some investigation of macroinver-
tebrates during July and August 1971 along Tonawanda Creek in Wyoming County,
in the general vicinity between Attica, NY, upstream to just south of
Johnsonburg, NY. Scientific names of benthic organisms identified to order,
genus and when possible, species that were observed in the survey included:
Decapoda (Cambarus bartoni); Coleoptera (Psephenus herricki); Megloptera
(Corydalus cornutes); Trichoptera (Cheumatopsyche sp.); Diptera (Chironomus
sp., Hexatoma sp., Tabanus sp.), Plecoptera (Neoperca sp., Paragnatina sp.,
Acroneuria ruralis, Neophosgenophora sp.); Ephemeroptera (Isonychia sp.,
Stenonema sp., and Tricorythodes sp.).

2.46 A benthic sampling survey on Tonawanda Creek in the vicinity of the
Batavia Reservoir Compound site was conducted in March 1976. A report of
this survey is presented in Appendix A of this Final EIS.

2.46a Additional water quality data for Tonawanda Creek at Batavia is
contained in the 1978 and 1979 water year issues of Water Resources Data for
New York Volume I. New York Excluding Long Island prepared by the U.S.
Geological Survey in cooperation with the State of New York and other
agencies. Data are provided in both issues concerning water pH, turbidity,
hardness, alkalinity, temperature, specific conductance, phytoplankton
concentrations, fecal coliform bacteria, fecal streptococci, suspended
sediments, dissolved oxygen and solids, calcium, magnesium, sodium,
potassium, bicarbonate, sulfate, chloride, fluoride, silica, nitrogen,
phosphorus, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, mercury, 6elenium, silver, and zinc. Bicarbonate and carbonate
concentrations are also included in the 1978 water year issue. The 1978 and
1979 Batavia water quality, data for pH, total dissolved solids, and
dissolved oxygen fall within the State of New York's quality standards for
Class A waters. Due to a lack of data, comparison of additional parameters
with the State's Class A water specifications was not possible.

l/ Refer to Appendix E, page E73
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THE HUMAN ENVIRONMENT

2.47 Land Use 2/ - Economic growth in the Buffalo urban area, originally
stimulated by Buffalo's locational advantage as a breakbulk point for Great
Lakes cargo, has induced considerable development in the western portion of
the watershed. Towns and villages that were once outside Buffalo have lost
their separate identity as suburbanization spread outward from the city.
Future estimates of the outer limits of the Buffalo urban area have been
liberally estimated by regional and local planning agencies to reach the
eastern boundary of the town of Clarence, about 13 miles from the center of
Buffalo. This 13-mile radius includes undeveloped acreage in other first-
and second-ring suburban towns less distant from the CBD which are also
expected to experience their own population growth. Analysis of past and
present trends indicate that the process of conversion of agricultural and
vacant land to more intensive uses is spreading to the north and east of
Niagara Falls in Niagara County and to tl'e north-east and east of Buffalo in

2/ See Appendix E, Plate 2.17
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Erie County. A significant factor in establishing these trends was the major
highway construction of the 1960's which made these areas accessible to a
large commuter population influx.

2.48 Much of the western portion of the watershed is directly in the
path of this growth corridor. Vacant land in the Tonawanda Creek flood plain
will become increasingly attractive to develop into residential subdivisions.
Developments such as the new State University Campus and two planned com-
munities in therst, may act as nodal points for future development. Land in
the northern portion of Amherst and Clarence adjacent to the creek consist of
idle vacant land, or lands actively farmed, either on a full or part-time
basis. Large amounts of land have already been taken out of production in
this area as a result of land speculation.

2.49 Remaining upstream areas of the watershed are primarily agri-
cultural, however, the Tonawanda Indian Reservation and three extensive
wildlife refuges also occupy significant areas in the center of the
watershed. A secondary manufacturing, commercial, and institutional growth
center is Batavia, which is located in Genesee County.

2.50 Agriculture is the predominant land use in Genesee and Wyoming
Counties, although the manufacturing sector accounts for the largest levels
of employment. Almost 286,000 acres, slightly less than 450 square miles,
within the watershed are farmlands. Of this amount, 108,000 acres are
designated by State planning agencies as high viability farmlands. Several
agricultural districts, formed in the upper reaches, should help to maintain
the future of active agriculture and discourage the conversion of productive
land into nonfarm uses.

2.51 Economic and social activity upstream of the Indian Reservation is
centered in the city of Batavia. Batavia's geographic location midway
between Rochester and Buffalo has been a major factor in its cultural and
economic dominance of the surrounding area. The city is located in a rich
farm and industrial region and serves as a major center of motor freight ser-
vice and as a growing wholesale distribution point. The Batavia area is
expected to continue its moderate growth rate into the future.

2.52 Transportation - There are approximately 689 miles of improved
highways in the watershed, including 50 miles of Federal highway, 239 miles
of State highway, 400 miles of county highways. In addition, the watershed
contains numerous secondary city and town roads. 1/ Of the major four coun-
ties within the watershed, Erie and Niagara Counties are the most densely
populated and have the highest concentration of roads. Genesee and Wyoming
Counties consist primarily of a farmland, therefore, their road systems are
not as extensive as in the downstream counties. However, the road network is
adequate to serve the needs of a farm-oriented region.

! See Appendix E, Plate 2.18
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2.53 In most of the watershed minor civil divisions, over 80 percent of

the daily work trips occurred in private automobiles. !/ Due to the close

proximity of agricultural sources of employment, a relatively high percentage

of the working population in Genesee and Wyoming Counties does not commute by

automobile. Many workers either walk to their place of employment or work at

9 home. In addition to work trip activities, the watershed's highway system

also serves business vehicles used for industrial and commercial, private

vehicles used for private purposes other than transit to work (such as

shopping and recreational trips), and public service vehicles such as school

buses, police and fire vehicles, and others. Public transportation in Erie

and Niagara Counties, and to a lesser degree Genesee County, is of particular

importance to densely populated areas where many people have no other means

of transportation. Erie and Niagara Counties have a metropolitan bus service

(NFTA Metro), while the city of Batavia has a city-wide service. All three

areas also have a "Dial-A-Bus" system for the elderly. A public rapid tran-

sit and a more sophisticated bus system will be introduced to Buffalo in the

near future. The system will be primarily designed to link the Buffalo

central business district with Amherst.

2.54 The existing rail network in the flood plain is comprised of Penn

Central, Lehigh Valley, and Erie-Lackawanna trackage. Rail service is

predominantely east-west oriented with major north-south linkages located in

the Buffalo (Baltimore and Ohio Railroad, Norfolk and Western Railroad, and

Penn Central Railroad) and Batavia (Erie-Lackawanna Railroad and Baltimore

and Ohio Railroad) areas.

2.55 Rail service in western New York, as well as the entire northeast,

is being reorganized under the Regional Rail Reorganization Act of 1973

(RRRA). Under this Act, the United States Railway Association has recom-

mended a rail network built around three major integral systems: Con Rail,

with Penn Central as its core and including elements of smaller railroads in

reorganization; an expanded Chessie System that would extend eastward into

western New York; and the Norfolk and Western combined with smaller solvent

carriers operating in their existing configurations with some new trackage

rights and services. Most of the existing rail network in or immediately

adjacent to the flood plain was recommended to be retained by the Con Rail or

Chessie networks. 2/

2.56 In general, the Tonawanda Creek flood plain possesses adequate rail

service, and the overall, long-term impact of regional rail reorganizations

on western New York is not expected to be significant. There will be some

dislocations and some firms may be forced out of business due to some aban-

donments. However, in the long run, the proposed organizational structure

cannot only help the region's rail carriers fuaction more efficiently and

economically than they have in the past, but also serve industry by providing

a more competitive mode of transportation.
4,

l/ See Appendix E, Table 2.T
- See Appenndix E, Plate 2.19
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2.57 In addition to highway and rail networks, the Tonawanda Creek
Watershed is served by water transit on the New York State Barge Canal, which
was constructed partially on the site of the former Erie Canal. The existing
canal system utilizes the Tonawanda Creek channel about its lower 12.5 miles.
It has a navigable depth of 12 feet, a navigable width of 75 feet, and a
total width of approximately 200 feet. During the canal navigation season
(April to December), approximately 1,100 cubic feet per second are diverted
from the Niagara River easterly, via Tonawanda Creek, to the Barge Canal, to
supplement the normal east-west flow from Tonawanda Creek. This water is
necessary for the operation of locks and maintenance of pool levels east of
Lockport. During the closed season, a Barge Canal gate at Pendleton is
closed to allow all flows to flow downstream toward the Niagara River.
Commercial navigation has declined considerably on the canal. Today, the
prime users of this facility are recreational boaters.

2.58 There are several private airports in the watershed which are used
for recreational purposes. None of the facilities provide service to
scheduled air carriers. Watershed airports include facilities in the towns
of Amherst, Royalton, Newstead, and Batavia.

2.59 'ive counties, 24 towns, four cities, two villages, and the
Tonawanda Indian Reservation, are completely or partially located within the
limits of the Tonawanda Creek Watershed. These minor civil divisions (MCD's)
together with the State and Federal Governments, supply services to, maintain
facilities for, and receive revenues from private and other public entities
in the watershed.

2.60 Monies generated from various national and State income and cor-
porate taxes on individuals and companies in the watershed are used to supply
the region with numerous services and facilities. The Federal and State
Departments of Transportation provide for the planning and construction of
the watershed's primary highways. The U. S. Department of Agriculture and
the New York State Department of Environmental Conservation offer agri-
cultural improvrement, land conservation, and other natural resource manage-
ment programs and assistance to local municipalities and local landowners.
Several wildlife and game management areas in the upstream area of the
watershed are operated by State and Federal agencies. 1/ The Corps of
Engineers completed a local flood control project at Batavia in 1956. Local
Government- in the watershed's minor civil divisions provide many of the
day-to-day public services and facilities. The scope of available services,
which varies between each political entity, generally includes educational
facilities and teaching services, local law enforcement and fire protection
services, waste disposal facilities, libraries, hospitals and health care
services and other public systems.

2.61 The value of real property taxes in 1970 for Erie, Niagara,
Cenesee, and Wyoming Counties was about $306.1 million. About 80 percent of
the total value was generated from properties in Erie County. It is esti-
mated that between $50 million and $100 million of the four county total was

/ See Appendix E, Table 2.CC
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derived from properties in the Tonawanda Creek Watershed. Income taxes in
1970 on residents in the watershed's MCD's probably ranged between $50
million and $100 million for State income tax and between $200 and $300
million for Federal income tax.

2.b2 Industry and Business - Industrial and business activities in the
Tonawanda Creek Watershed are generally concentrated in the region's urban
centers, particularly in the downstream cities of Tonawanda, North Tonawanda,
and Lockport, and in Batavia in the upstream section of the watershed. The
lower portion of the watershed, including the cities of Tonawanda and North
Tonawanda, is located in an industrial-commercial corridor that parallels the
Niagara River shoreline and stretches from the heavy industrial steel and
automobile plants in Lackawanna (south of Buffalo) to the chemical and
electric..i power generating facilities at Niagara Falls. Industrial facili-
ties of the Allied Chemical Corporation, the Dunlop Company, General Motors
Corporation, the Occidental Petroleum Corporation, and other companies are
situated within this corridor in the Tonawandas. Upstream from the Niagara
River, manufacturing plants are more concentrated in the urban centers, such
as Lockport and Batavia. The city of Batavia is the center of industrial
activity in the upstream portion of the watershed. Over one-half of the
total number of establishments, total employment, and total payroll of manu-

facturers in Genesee County was recorded in the city of Batavia in 1967.
Business activity, including retail trade and service establishments, is more
evenly distributed throughout the towns in the lower watershed. Numerous
shopping malls and plazas, local business districts, and commercial strip
developments are located in the lower region, particularly in the Tonawandas,

Lockport, and the town of Amherst. In the upstream region, retail and ser-
vice establishments are more centralized in the city of Batavia and, to a
lesser degree, in the village of Attica.

2.63 Agricultural output of each county in the watershed is sub-
stantial. 1. The most recent year for which agricultural data is available
(1969) ranks Erie County as the number one producer within the watershed, in
terms of value of agricultural output. Erie County's agricultural output
exceeded $28.8 million in 1969; Wyoming County followed closely behind with
$26.9 million. Principal crops within the watershed include dairy products,
field crops, vegetables, fruits and nuts, and livestock other than poultry
products. In the lower portion of the watershed, there is a stronger
emphasis upon those agricultural commodities usually associated with truck-
farm operations which serve urban centers. Genesee and Wyoming Counties are
strongly oriented towards dairy farming and the production of those field
crops required to support these animals.

2.64 Those farms in close proximity to the Buffalo SMSA are more than
likely to be operated on a part-time or seasonal basis, whereas those farm

units located further upstream are relied upon as the principal source of
income by their owner-operator. A greater percentage of total farms in the
upper reaches are commercial farms which produce at least $2,500 or more per

Y See Appendix E, Table 2X 23



year of agricultural commodities, whereas Niagara County has the highest pro-
portion of farms that produce less than $2,500 of output per year. The
highest proportion of farms earning at least $2,500 per year are within
Wyoming County.

2.65 Mining operations occur on a limited basis throughout the Tonawanda
Creek Watershed. The National Gypsum Corporation, which is the only gypsum
firm remaining in the area, has recently placed its mining operation in a
reserve status due to poor regional market conditions for gypsum-related
products. Hooker Chemical Corporation has several salt brine wells along
Little Tonawanda Creek near Dale, NY. The salt obtained from this area is
most likely used in the company's chemical plants in Niagara Falls. There
are several stone quarries in the downstream portion of the watershed. The
largest quarry operation in the watershed is Frontier Stone Products, which
is located just south of Lockport. Quarry operators within the watershed
produce stone blacktop and concrete aggregates, while a few quarries produce
lime which is used in the steelmaking process. The largest production of
natural gas in New York State now comes from Erie, Chautauqua, and
Cattaraugus Counties. Small amounts of natural gas have been discovered in
Wyoming County near Attica. All counties in the watershed, with the excep-
tion of Wyoming County, have sand and gravel operations. The majority of the
sand and gravel is washed and screened for use in structural and paving
concrete. Fill, industrial sand, and railroad ballast account for most of
the remainder.

2.66 Employment and Income - Manufacturing industries provide the most
jobs to watershed residents in all but two of the MCD's and account for at
least 20 percent of employment in every MCD. Retail trade and professional
fields of employment are generally the second and third most common types of
employment in the downstream section of the watershed and in Genesee County.
Agricultural employment ranks in the top three types of employment in Wyoming
County in every town except Attica. The leading occupations of watershed
residents are operatives and craftsmen-foremen who would be employed in semi-
skilled or skilled jobs in industrial or commercial facilities. Clerical or
service workers generally rank second in occupational employment in the
watershed's urban and suburban areas, and third in the agricultural sections.
Other major occupations include professional and technical workers, which are
the leading occupations in the towns of Amherst and Clarence and the village
of Attica, and managers and administrators. Farmers or farm managers are
leading occupations in only three towns, all of which are located in Wyoming
County. 1/

2.67 In 1970, both the household and family median annual incomes tended
to be higher in the downstream, urbanized MCD's than in the upstream, agri-
cultural areas. Household incomes ranged from a high of $12,709 in the town
of Clarence to a low of $7,350 in the town of Java. Family incomes ranged
from a high of $13,919 in the town of Amherst to a low of $8,563 in the town
of Wethersfield. The percentage of families with annual incomes below $5,000

V See Appendix E, Table 2.Z
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ranged from 6.6 percent in the town of Clarence to 25.4 in the town of Java.
The upstream MCD's in Genesee and Wyoming Counties tended to have a higher
percentage of low-income families than the downstream areas. Significant
economic changes have occurred in western New York since 1970 levels. At the
end of 1975, over 12 percent of the Buffalo SMSA's labor force was
unemployed.

2.68 Recreation - Detailed information describing recreation facilities
within the watershed was based upon a facility survey conducted by the New
York State Office of Parks and Recreation Comprehensive Outdoor Recreation
Plan. A subsequent report utilizing the survey results was published in 1972
and listed detailed information concerning the size of activities available
at each recreation site. i/ Over 60 public and privately owned sites con-
sisting of more than 21,500 acres were determined to lie within the limits of
the Tonawanda Creek Watershed.

2.69 The largest concentration of recreational acreage is located in the
central portion of the watershed near the Tonawanda Indian Reservation. This
concentration is primarily attributed to the vast acreages associated with
the Tonawanda Game Management Area (New York State) and the Iroquois Wildlife
Refuge Federal). Together, these two wildlife areas account for 13,000 acres
or 60 percent of the total recreational acreage available in the watershed.

2.70 A wide variety of activities are available at most of the watershed
facilities. Most of the recreation areas upstream of the town of Clarence
are privately owned and provide extensive facilities for camping and other
activities most commonly engaged in by overnight and weekend campers (field
sports, hiking and playgrounds).

2.71 Recreation facilities which are closer to high density population
centers offer a slightly different mix of activities. Golf courses are com-
mon in the Buffalo Metropolitan Area, located approximately 30 miles west of
Batavia. Ellicott Creek Park, a county-operated facility, is located about
3.2 miles upstream of the confluence of the creek and the Niagara River and
about 32 miles west of Batavia. Several marinas are located along Tonawanda
Creek near its confluence with the Niagara River. Recreational use of the
lower section of the watershed tends heavily towards day use by residents in
the adjacent suburbs and cities.

2.7 1a No parks, marinas, golf courses, or other developed recreational
areas are located at the Batavia Reservoir Compound (Modified) site, although
portions of the Batavia Cooperative Hunting area do lie within the site
boundaries. Hunting, fishing, trapping, birdwatching, snowmobiling, and
canoeing are believed to presently occur in areas of the Batavia Reservoir
Compound (Modified) site. Portions of the Batavia Cooperative Hunting Area
lie within the Erie Plain Floodland (100 year flood) of Tonawanda Creek.
Floodlands associated with the entire watershed are identified on Plate 1.2
of this EIS.

17 See Appendix E, Table 2.CC
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2.72 Demography - Urban populations are heavily concentrated in the
downstream portion of the watershed, particularly in northern Erie County.
The city of Batavia and the village and town of Attica contain the only
significant urban populations in the upstream portion of the watershed.
Rural populations account for 100 percent of the total population in thirteen
of the seventeen watershed MCD's in Genesee and Wyoming Counties. The
distinction between downstream-urban and upstream-rural populations is
further illustrated by the population densities in these areas. The popula-
tion per square mile in four of the six watershed MCD's In Erie County
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exceeds the average population density in the respective counties (1,052.5 in
Erie County and 443.1 in Niagara County). With the exception of the city of
Batavia and the village and town of Attica, population densities are
generally less than 100 persons per square mile in the Genesee County MCD's

and less than 50 persons per square mile in the Wyoming County MCD's. Median "1
age tends to be somewhat higher in the Erie and Niagara ';ounties MCD's than
in the upstream areas, while average household population tends to be
slightly lower in the urbanized, downstream counties.

2.73 Data concerning the ethnic composition of the population indicates
that the population is generally homogeneous throughout the watershed. A
majority of the MCD's have less than a one percent nonwhite population. The

only watershed MCD with significant nonwhite populations is the Tonawanda
Indian Reservation, which is administered by the Seneca Indian Tribe and the
town of Attica. Foreign stock populations (persons foreign born or of
foreign or mixed parentage) account for less than 20 percent of the total
populations in a majority of the MCD's, and tend to be concentrated in
urbanized areas.

2.74 The level of community mobility (percent of households moving into
residence 1969-1970) is generally less than the State level (15.4 percent)
and the respective watershed county levels in each of the watershed MCD's.
Relatively high mobility levels occurred in the town of Amherst (18.8

percent; suburb of Buffalo), the city of Lockport (17.6 percent), and the
town of Cambria (20.0 percent; suburb of Lockport). Mobility was also high
in the towns of Middlebury (21.7 percent), Orangeville (20.7 percent), and
Wethersfield (17.5 percent). These towns border the town and village of
Warsaw and have small, rural populations.

2.75 Cultural Resources - In order to assess the impact of the proposed
project on significant or potentially significant cultural resources sites,
the National Register of Historic Places dated 18 March 1980, and all sub-
sequent revisions were consulted. Several sites were listed for the towns of

3atavia and Alexander, however, they were outside the project boundaries.

2.76 The Public Archaeology Facility at SUNY-Binghamton conducted an
archaeological reconnaissance, Phase I survey of that area of the Tonawanda
Creek watershed that will be impacted by the construction of the Batavia
Reservoir Compou-1 (modified) under contract with the Army Corps of
Engineers, Buffaio District. The area to be affected can be described, in
general terms, as the flood plain of the Tonawanda Creek between Batavia and
Alexander, Genesee County, NY. Methodology employed during the field
investigation consisted of subsurface testing by means of shovel test pits,
systematic surface survey of plowed fields, and walkover survey of grass-

covered areas. During the survey, 23 new archaeological sites were recorded.
Of these, one, SUBi 948, had a reported Paleo Inaian component; 10 had a
Middle to Late Archaic component (LUBi 947, SbBi 948, SUBI 949, SUBi 950,
SUB 951, SUBi 954, SUBi 958, SUBI 959, SUBi 960, and SUBi 999); one, SUBi
954, had a Transitional component, and two, SUBL 151 and SUBi 960, had a
possible Early Woodland component. Seven prehistoric sites were unclassified
(SUBi 952, SUBi 953, SUBi 955, SUBI 956, SUBI 957, SUBi 964 and SUBi 1000).
SUBi 962 and SUBI 967 were historic foundations.
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2.77 Nine prehistoric sites were recommended for intensive Phase II
investigation. They are SUBi 947, SUBi 948, SUBi 949, SUBi 950, SUBi 951,
SUBi 954, SUBi 959, SUBi 999, and SUBi 1000). Six prehistoric sites were
recommended for less intensive Phase I investigation. They are SUBi 952,
SUBi 953, SUBi 957, SUBi 958, SUBi 960, and SUM 961. Two prehistoric sites,
SUBi 955 and SUBi 9596, will require no further work. All six historic sites
will require deed searches, precise measuring and mapping, and subsurface
testing of the builders trench, if possible. Of the total project area, 39
percent was intensively surveyed by means of systematic surface survey or
shovel testing, 31 percent was walked over, and 30 percent was not surveyed,
as it was either open water or swampland.

2.78 The report entitled "The Batavia Reservoir Compound Phase I
Archaeological Summary" which details the results of the Phase I survey has
been coordinated with the New York State Historic Preservation Officer, the
New York State Archaeologist, and the Interagency Archaeological Ser-i

1 ces -

Atlanta, all of whom have concurred with the findings and recommendations of
the report.

2.79 Aesthetics - The aesthetic characteristics of the creek are
generally dominated by surrounding land uses and their particular aesthetic
qualities. The creek itself is devoid of significant waterfalls and gorge
areas. Land around the creek's headwaters in Wyoming County consists pri-
marily of farm fields and various types of natural open-space (grass fields,
brushland, wooded areas). The major man-made features visible in the
upstream section are farm buildings, residences, roads, and rail lines. This
type of visual setting is also evident in Genesee County outside of the
developmevts at Attica, Alexander, and Batavia. At Attica and Alexander,
only a few hundred feet of the creek pass through the community's small busi-
ness districts. However, the creek meanders for about a mile through resi-
dential, commercial, and industrial areas of Batavia. Below Batavia, the
general mix of agricultural and natural environments is again dominant, and
views along the creek encompass adjacent fields, bankside trees and brush,
and the creek's water surface. The level of man-made developments near the
creek gradually increases downstream as the creek approaches the Niagara
River. Recreational areas, such as Ellicott Creek Park in the town of
Tonawanda, have preserved some of the creek's natural features in the
downstream area.

2.80 Future Environments - In general, future land use patterns in the
Tonawanda Creek Watershed are not expected to undergo significant changes
through the early decades of the 21st century. The greatest potential future
users of the Tonawanda Creek flood plain are farmers who plant a variety of
grains and forage crops for consumption by the watershed's dairy operations.
However, no net demand for agricultural land is expected since the general
trend of decreasing farming units of larger size is anticipated to continue
in the foreseeable future. Residential development is expected to move into
the flood plain areas over time, particularly in the downstream areas in the
vicinity of the Ransom Oaks development in the northern part of Amherst.

27



Commercial growth will probably be limited to small, concentrated plazas and
local business districts developed in conjunction with downstream residential
areas. Provision has been made for a planned industrial park in Amherst
along Tonawanda Creek. Actual construction of this park would be primarily
contingent upon the proposed Lockport Expressway, the development of which is
uncertain at this time. No encroachment within the 100-year flood outline is
expected to occur in either the city or town of Batavia due to large amounts
of undeveloped land available in the northeastern portion of the city and
large areas contiguous to the city limits in the town of Batavia.
Residential development expected to occur outside the city will be tied into
city water and waste treatment facilities. Local planning officials have
indicated a desire to direct future industrial growth into the new industrial
park located south of Pearl Street. Completion of an urban renewal project
in the Batavia central business district should provide ample space for
increased levels of commercial activity expected in the future. The poten-
tial recreation value of open-space corridors along Tonawanda Creek and its
major tributa, les has been recognized by the Erie-Niagara Counties Regional
Planning Board, which has urged the incorporation of these riverine areas
into the region's recreation plan. However, inland streams offer limited
water recreational possibilities because of their small size and low
sustained flows during the summer. The few inland lakes (Divers Lake and
Phelps Pond in the town of Alabama) and scattered, small reservoirs offer
limited water-oriented recreational possibilities because of their small size
and inaccessibility for public use.

2.81 The northern part of Erie County in the Tonawanda Creek Watershed
is expected to grow at a greater rate than the county as a whole, and about
30 percent of the county's total population is expected to be located in the
watershed's MCD's by 2000. About half of Niagara County's residents will
reside in watershed MCD's by 2000. Most of this growth will probably occur
in Lockport and its suburban communities and in the development corridor
between the town of Amherst in Erie County and Lockport. Both Genesee and
Wyoming Counties are expected to experience about a 50 percent increase in
population by the year 2000. In most cases, the rate of population increases
in each county's MCD's in the watershed will be less than the individual
county growth rates. The proportion of each county's population in watershed
MCD's is expected to remain at about 65 percent in Genesee County and about
40 percent in Wyoming County. The total population of all MCD's in the
Tonawanda Creek Watershed is expected to grow to about 576,000 by 2000, for a
total increase of about 40 percent over the area's 1970 population.

2.82 Per capita income is expected to increase at about the same rate in
both the upstream and downstream regions, with per capita income remaining
slightly higher in the downstream area than in the upstream area. Total per-
sonal income is also expected to grow at about the same rate in both regions.
Total employment is expected to incr-ase in both regions throughout the next
50 years. However, in view of the recent decline in the local economy and
the growing importance of the trade and commercial sectors, future levels of
manufacturing employment in the downstream region (Erie and Niagara Counties)
will probably remain constant. Manufacturing employment in the upstream
region will probably continue to increase and account for about 30 percent of
the area's jobs.

28



3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS

3.01 General - The Buffalo District Corps of Engineers requested twenty-
five public planning agencies that may have an interest in the Tonawanda
Creek Watershed to evaluate the relationship of the considered flood control
improvement alternatives to their respective land use plans for the project
area. The planning agencies were requested to analyze potential areas of
compatibilit) or conflict between the potential flood control alternatives
and the objectives and specific terms of existing or proposed land use plans,
policies, and controls, if any, that may have been formulated for the project
area. Types of plans considered included master plans, zoning regulations,
plans developed in response to Clean Air Act and Federal Water Pollution Act
Amendments of 1972, and other related land use proposals. Letters of reply
that were received in response to the above mentioned Corps request are
included in Appendix B, "Letters of Coordination."

3.02 Agency Land Use Comments - The Attica Town Planning Board responded
by letter dated 7 December 1975, indicating that the Sierks dam alternative
does not comply with the master land use plan of the town of Attica on
several points. It was also mentioned that the towns of Bennington and
Sheldon are also involved and are interested in the Corps plans. The Board's
chairman was contacted by a Corps planning representative on 12 December
1975 and was advised that the Sierks flood control alternative was not a
viable project. It was decided that in view of this fact, a meeting between
the township leaders of Attica, Sheldon and Bennington would then not be
necessary.

3.03 The B December 1975 letter received from the New York State
Department of Transportation indicated that the Corps letter of Coordination
had been received and forwarded to the Director of the Department's
Development Division. As requested in the letter, future correspondence will
be directed to Mr. K. W. Shiatte, Director of the Development Division,
Albany, New York, with a carbon copy of any notification letters to Mr. J. K.
Mladinov, Assi~stant Commissioner for Planning and Development.

3.04 In a letter dated 16 December 1975 from the Genesee County
Department of Planning, the Department responded as follows:

3.05 The Sierks and Linden Reservoir alternatives do not directly affect
land in Genesee County. However, the Linden Reservoir alternative is impor-
tant to the County because of its potential use as a source of water, which
could be used in developing a county-wide water supply system. The Genesee
County Department of Planning also indicated that, the Linden Reservoir
alternative would provide necessary control of the level of Tonawanda Creek
that would help reduce spring flooding on lands in the towns of Bethany and
Alexander. The Board also indicated that the Alabama Pools flood control
alternative on the Tonawanda Game Management Area, does not conflict in any
way with land use planning as seen by the county planning department. With
regard to the Batavia Reservoir Compound, the planning department felt that
it would affect a rather substantial amount of land In the town of Bethany,
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and that present land use plans call for continuation of these lands as agri-
cultural. They indicated that implementation of the Batavia Reservoir
Compound measure would reduce the annual flooding of the more extensive lands
in the towns of Bethany and Alexander, and that the county planning board
would be supportive of such an approach. From a cost benefit analysis the
Board felt that the Batavia Reservoir Compound should be given priority by
the Corps. They also advised that the Modification to Existing Corps Project
at Batavia would seem to fit nicely with the Batavia Reservoir Compound, for
an overall program of flood control and recreational development, for the
area along the Tonawanda in the city and town of Batavia. As further infor-
mation on flood management in the Tonawanda Creek Watershed becomes
available, the Corps will continue to coordinate its efforts with the Genesee
County Department of Planning as requested.

3.06 The County of Erie Division of Planning reviewed the various flood
control alternatives and indicated in their letter that, "the project should
have no significant control on Erie County," and that "none of the alternates
appear to have any detrimental effects upon land use development in this
area, and the reduction of possible flood damage and the improvement of water
quality will be beneficial."

3.07 The Erie and Niagara Counties Regional Planning Board responded in
a letter dated 18 December 1975, and inclosed a copy of the statement sub-
mitted by the Utilities Committee of the Regional Planning Board and given at
the 20 November 1975 public meeting in Batavia, New York. A copy of the
Utilities Committee statement inclosed with the 18 December letter is
included in Appendix B of this environmental statement.

3.08 The Orleans County Planning Board's letter received by the Corps on
19 December 1975 mentioned that, the proposed flood management program has a
relatively minor impact on Orleans County - the only area being in the south-
west corner of the county where Niagara and Genesee Counties abut Orleans.
As stated in the letter, "most of the land in question is part of the Oak
Orchard Swamp and is under Federal management. The County Planning Board's
Preliminary Land Use Plan calls for continued protection of these lands as a
natural wildlife refuge. Other areas, adjacent to Oak Orchard Swamp are
designated as resource management areas." The Board's letter also mentioned
the Shelby Township ordinance which "designates other adjacent areas as agri-
cultural use districts." The residential use district is also defined in the
ordinance, and is given in the Board's letter which is included in Appendix
B. As stated, "in effect this ordinance allows for and encourages the strip
development of all roadways in the town of Shelby. The County Planning Board
opposes strip development of any nature. However, it is a fact of which you
should be cognizant as it appears there are local roadways which are located
in that area of Orleans County which was defined in Plate I of your interim
report." The Corps re-reviewed the location of the Alabama Pools alternative
ouand found that this considered measure would lte totally within Erle-Niagara
Counties, south of Route 77. No roads within the town of Shelby in Orleans
County would be affected by the project. Therefore, t' , alternative plan
would not interfere with possible strip development along any road within the
town.
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3.09 New York State Department of Environmental Conservation, in letters
dated 20 February 1980 and 29 September 1980, had the following comments:

3.10 The Division of Fish and Wildlife concurred with the findings and
recommendations of the report prepared under the authority of the Fish and
Wildlife Coordination Act (16 USC 661) for the proposed flood control project
along Tonawanda Creek in the towns of Batavia and Alexander, Genesee County,
NY. They also made several specific recommendations for sites to be con-
sidered as mftigation.

3.11 The Division of Fish and Wildlife felt that instead of using the
term "selective snagging," the report should indicate that stumps embedded in
the bank should be cut rather than pulled, and where they would not
materially affect the roughness of the bottom, deeply embedded logs were to
remain In the bottom. They also believed that instead of building a stairway
or path traversing the dams, the Batavia-Alexander Recreational Trail should
be rerouted around the structures.

3.12 The Town of Batavia Planning Board responded to the Corps request
in their letter dated 10 January 1975, by providing the Corps with copies of
their master plan and existing zoning ordinances, together with amendments
for review.

3.13 The following land use planning agencies were contacted but did not
reply to the Corps request: U. S. Department of Housing and Urban
Development; Bureau of Outdoor Recreation; NYS Office of Parks and
Recreation; NYS Department of Commerce; NYS Urban Development Corporation;
Wyoming County Planning Board; Middibury Town Planning Board; Attica Village
Planning Board; Attica Town Zoning Board; Batavia City Planning Board;
Batavia Town Zoning Board; Darien Town Planning Board; Darien Town Zoning
Board; Pembroke Town Planning Board; Pembroke Town Zoning Board; Stafford
Town Planning Board; and Stafford Town Zoning Board.
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4. PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT

4.01 The Batavia Reservoir Compound provides flood protection in two
major floodlands of the Watershed. It provides roughly 10-year protection
between its upper and lower dams, and provides roughly Standard Project Flood

9protection in that part of the Erie Plain floodland downstream from the lower
dam. The Compound provides about 50-year protection in the Huron Plain
floodland.

4.02 Persons residing within the limits of the maximum probable flood
pools of the Batavia Reservoir Compound would be relocated outside these
designated limits. About nine residences in the upper reservoir and 37 resi-
dences, five farmsteads, and one business in the lower reservoir would need
to be relocated. Relocation is acceptable to those persons whose properties
are frequently flooded under existing conditions, but less acceptable to
those whose properties are not frequently flooded. Flowage easements would
be purchased on a total of 4,765 acres of land in the upstream and downstream
reservoir areas and immediately downstream of the lower embankment. Lands
would be purchased outright for construction of both embankments and outlet
works. The amount of land to be purchased and become property of the Federal
Government is 95 acres. Farms could be worked in the flowage easement areas
during nonflood periods. With this project, the flood area between the two
dams would be susceptible to flooding less frequently than under existing
conditions. Social impacts associated with relocation would include some
inconvenience to floodplain residents that have to move their personal
possessions to new homes. Movement could either be to nearby areas just out-
side the Batavia Compound project zone, or to more distant areas that would
necessitate readjustment to new neighborhood conditions and to new transpor-
tation routes to work. Regional losses could include minor reductions in the
tax base, employment and income, if persons were to relocate outside the
region. Movement to locations outside the floodplain would mean that such
residents would no longer have to experience a flood threat to life, property
and personal possessions.

4.03 Disturbance of the environment by construction activity in the
project locale would cause temporary unsightliness in the existing rural
setting. Some unavoidable soil compaction from use of construction equipment
could be expected; such compaction could inhibit or delay establishment of
vegetation to some degree that would be used as wildlife habitat and soil
cover. Some temporary erosion, stream turbidity and sedimentation is una-
voidable during construction and maintenance periods. Suspended materials
such as mud, silt, microscopic animals and plants would temporarily contri-
bute to water turbidity. Turbidity would temporarily reduce sunlight
penetration, thereby affecting aquatic plant photosynthesis, food chains, and
disturb ard temporarily drive some fish out of turbid water areas. Silt
deposition would unavoidably smother some benthic organisms along the

4. streambed. Use of heavy equipment for clearing debris jams and snags, exca-
4' vation, filling, grading and hauling of materials would cause temporary

noise, mud and dust in the general vicinity of the project site; this would
include work activities on access roads and rights-of-way. Lands cleared
during construction by grubbing and clearing would eliminate existing woody
and herbaceous vegetation, disturb surface soils, alter the existing rural
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setting and destroy some wildlife habitat. The spillway, dams, and dikes

constructed on grubbed and cleared lands would be reseeded with an

appropriate seed mixture adaptable to the soils and climate in the project
locale, to help mitigate impact on the rural aesthetic appearance, provide
herbaceous vegetation for wildlife and to help provide plant cover on exposed
disturbed soils due to construction as soon as possible for soil conservation

purposes. Materials obtained from grubbing and clearing would be buried at
the disposal areas described in paragraphs 1.08 and 1.14. Hauling the
material to the disposal areas would require use of public roads by hauling

trucks traveling to and from the project locale. Such hauling trucks would
unavoidably cause some dust and noise during the travel periods, as well as
track mud from the project area onto public roadways. Army Corps of

Engineers specification CW 01430, dated June 1978 "Civil Works Construction
Guide Specifications for Environmental Protection" requires that all emitted
water, atmospheric and noise pollutants are to be in compliance with Federal,
State, and local standards. The Contractor would be required to abide by the
general requirements outlined in the aforementioned specification.

4.04 Construction activities could temporarily disrupt vehicular traffic
flows and patterns in the proposed compound vicinity. Such disruptions would
be localized and of low-magnitude due to the distance of the construction
areas from major urban zones. Short-term detours might be required to avoid
potential interference and safety hazards that would result from the presence
of automotive traffic in close proximity to construction equipment.

4.05 Possible interruption of local travel routes during construction

might temporarily affect some business activity at commercial facilities in
Batavia and Alexander. However, some local businesses may benefit by the
presence of construction personnel and equipment through purchases of routine
goods and services, such as meals at local restaurants, petroleum products
from service stations, and others. Minor amounts of public revenues would be
derived from such purchases.

4.06 Temporary adverse aesthetic impacts would result during the pre-

sence and operation of construction equipment in the project area.
Construction equipment and work areas will be visible by a limited number of
residents and commuters using roads near the project area. Project activi-
ties would not be expected to increase noise levels significantly, except in
immediate work areas. This effect will be temporary and will affect only
those people present in the immediate area, such as residents of dwelling
units peripheral to the project area. The New York State Department of
Environmental Conservation, Bureau of Noise would be consulted for assistance
in developing noise control measures applicable to the proposed project. If
during the course of construction activities, it were determined that
construction related odors from equipment were affecting residents in the
vicinity of the project, appropriate measures would be implemented to modify
or eliminate such effects.

4.07 During construction, there would be a need for temporary use of
local utilities such as water and electricity, due to the need for such
resources by construction equipment and personnel.
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4.08 Construction activities and use of heavy equipment would create a
temporary potential safety hazard to those who may be present at the work
site. However, general safety requirements as outlined in various Corps of
Engineer safety manuals would be used as guidelines to implement necessary
safety procedures. These manuals include safety requirements with regard to

accident reporting, sanitation, medical facilities, personal protective
apparel, clothing and safety equipment, w-Iding and cutting, electrical
wiring and apparatus, hand tools and power tools, machinery, mechanized
equipment e-cavations, stipulations on accident prevention on contract work,
and control of occupational health hazards.

4.09 Assuming that construction materials and equipment would be
purchased from suppliers in the Tonawanda Creek region, local and regional
economic factors would benefit from the introduction of construction monies
into the economy. Employment would also benefit due to the need for
construction personnel during project implementation. The exact nature of
any long-term affects of such short-term economic stimulation are difficult
to predict. However, in view of the current adverse national economic con-
ditions, particularly in the construction trades, construction-related
spending could enhance long-term business activity and employment, and
increase tax revenues derived from these sources.

4.10 The proposed project and resultant reductions in flooding would
generally result in long-term, beneficial effects on existing conditions of
the human environment of the Tonawanda Creek Watershed. The frequency and
magnitude of disruptions to local transportation systems would decrease,
thereby reducing losses of time and money caused by flood-related detours.
The value of existing residential and business developments in protected
areas would be enhanced. Public revenues derived from such developments
could increase in relation to property values, production and sales values,
and other sources of public monies. The population's sense of safety and

security would also be enhanced by the knowledge that flood prote.tion is
available.

4.11 Flood protection could result in increased development in presently
unoccupied areas, and the expansion of existing developments in the protected
floodplain areas between Batavia and the Niagara River. The nature of future
residential, commercial, industrial, transportation, or other developments
and expansions will be regulated by local land use plans and zoning laws,
investment opportunities, population changes, and othLe factors. Should such
developments occur within the limitations of these constraints, the following
impacts on the human environment could be expected.

a. Land use changes would occur if existing undeveloped areas (natural
open space, inactive agricultural lands, etc.) were converted to residential
or other types of developed areas. Such changes would probably occur in
close proximity to existing intensive developments, such as those in Batavia
and Amherst.

b. Additional transportation facilities would be needed in order to
accommodate the movement of people and goods to and from new developments.
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c. Utility systems, including gas, electric, telephone, and water
supplies and facilities, would require expansion into new developments.

d. Public services and facilities, including law enforcement, fire pro-
tection, education, and health services, would also require expansion.

e. Public revenues would increase due to increases in property taxes,
sales taxes, aud other sources. Demands upon public revenues would also
increase due co the need for additional public services and facilities to
meet the requirements of growing residential and business populations-

f. Total employment and income levels would increase if commercial and
industrial development were to occur. Residential growth would probably be
accompanied by retail stores and service establishments to meet the needs of
daily living.

g. The demand for public and private recreational facilities would
increase in relation to growth in the residential population. Immediate
needs would probably favor the development of parks, playgrounds, and other
recreational facilities that would be used on a frequent basis.

h. While the area's total resident population would probably increase,
its demographic characteristics (ethnicity, age, sex, etc.) would probably
reflect those of surrounding established communities. Community mobility
would increase as new residential and employment opportunities were created.
With such growth, community cohesion in rural towns and villages of the flood
plain could gradually be changed to various degrees, as new residents moved
into their communities, as new business opportunities developed, and as more
services were provided on lands given flood protection by the Batavia
Reservoir Project.

i. Some cultural resourcec could be lost, although the opportunity to
preserve and enhance significant archaeological and historic sites would
undoubtedly be considered in the development of public recreational areas.

4.12 The Tonawanda Creek Canoe trail shown in the Genesee County
Department of Planning "Open Space Recreation Plan" (28), includes part of
the creek within the Batavia Reservoir Compound. Removal of fallen trees in
the creek as part of the flood management plan, would also help to keep the
canoe trail open for such recration use. At present, frequent flooding in
the compound site creates hazardous conditions for canoeing. If the reser-
voirs in the compound were constructed, pools created by storage of water
would temporarily make canoeing hazardous, or probably prevent canoeing
recreation during significant floods, until stream conditions returned to
normal. Under normal stream conditions, gates would be open. Refer to
paragraph 4.22 for project impacts on recreation hunting, fishing and general
recreation.

4.13 The plan would reduce existing average annual flood damages in the
Tonawanda Creek watershed by approximately 74 percent. Residual average
annual damages would be moderately low.
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4.14 The economic efficiency of the plan, based on an economic life of
100 years and an interest rate of 7-5/8 percent, is 1.32. The average annual
net benefits of the plan are $800,500.

4.15 The project would intercept runoff from the Tonawanda Creek
Watershed upstream from the city of Batavia - a tract about 172 square miles

in area. This tract represents approximately 33.7 percent of the whole
Watershed.

4.16 If the Batavia Reservoir Compound were constructed, farmland use
within this site would remain essentially the same except in the upper reser-
voir where farmland use would be significantly reduced. Under existing con-
ditions, the compound site floods naturally. The upper reservoir would
provide about 10-year flood protection to land near the upper dam located
within the lower reservoir. Flooding up to about 500-year magnitude would be

temporarily detained at the site of the compound 2 to 8 days longer than
under natural conditions. Floods greater than about 500-year recurrence fre-
quency would pass significant amounts of water over the emergency spillway.
Land in the compound could still be farmed whenever the project site is not

subject to flooding. Removal of snag and debris accumulations from the creek
between the upper and lower reservoirs would reduce flooding on some farmland
in the compound.

4.17 When flooding occurs under existing conditions, parts of roadways

are frequently inundated, eroded, and clogged with debris and gravel deposits
that render them temporarily unusable. Downstream of the proposed Batavia

Reservoir Compound site, significant flooding causes similar problems on

other roadways in the Erie Flood Plain. The proposed project would provide
about a 10-year degree protection for roadways and the railroad in the lower
reservoir site of the compound, roughly Standard Project Flood protection to

transportation routes in the Erie Plain floodland downstream from the lower
dam, and roughly 50-year degree protection to transportation routes in the
Huron Plain floodlands. After project construction, the upper compound area
would tend to collect some debris, silt, and gravel during flooding periods;
when the temporary flood pool subsides, such material accumulations could be
unsightly. Also, after construction, the existing flood plain would contain
man-made features such as dams, water control structures, and an emergency
spillway. A beneficial aesthetic impact that could be expected after
construction, is the anticipated reduction in deposition of debris, silt, and
gravel downstream of the upper dam. During construction, the dams, dikes,
and emergency spillway would present an adverse aesthetic appearance on the
landscape, until these areas were seeded and well estabished to herbaceous
vegetation cover.

4.18 Flood protection provided by the proposed project would eliminate
or reduce frequency of flood related damage to roadways. In turn, this would
help to reduce maintenance costs. Since roadways normally subject to fre-
quent flooding would be less susceptaible to flooding, access onto roadways
by public service traffic and private vehicular traffic would be somewhat
improved.
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4.19 The proposed flood protection project would help to reduce signifi-
cantly the frequency of clean-up and damage repair work in the flood plain by
property owners and public service employees. Expenditure of labor, time and
money to repair damages to personal property, public property and utilities
would be reduced. The project would protect life, health, and property of
flood plain residents.

4.20 Approximately 1,000 acres of wetland now subject to flooding under
existing conditions, are interspersed within the maximum probable floodpool
limits of the Batavia Reservoir Compound. These wetlands would still be sub-
ject to some natural flooding, however, wetlands in the lower reservoir would
be subject to less frequent natural flooding, because some degree of flood
protection to all flood lands within the lower reservoir would be provided by
the upper reservoir. In general, soils on existing wetland areas within the
compound have poor drainage. These wetlands are found on such soil types as
poorly drained Madalin silty clay loam, very poorly drained Fonda Muckey silt
loam, very poorly drained Lamson Muckey very fine sandy loam, and somewhat
poorly drained Rhinebeck silt loam. Wetland herbaceous vegetation such as
sedges, rushes, cattails, and iris and some woody shrub species, have
established within or around the periphery of these areas that help to pro-
vide winter cover and nesting habitat for wildlife. It is anticipated that
such vegetation would still be present on wetlands within the compound after
the project was constructed. Some of these wetlands hold shallow water year-
round and many are intermittently wet. As indicated on the Batavia South,
NY, USGS Quadrangle (1950), many of the wetlands shown are fed by small
tributary brooks that flow into the flood plain from outside the project
locale. 1/ Soils in these wetlands are generally poorly drained. Some of the
wetlands observed were completely covered over with herbaceous aquatic
plants; in some cases, these wet areas were dominated by very dense growths
of iris. It is anticipated that water entering these wet pockets would be
held longer by poor soil drainage and decreased rapidity of evaporation from
soil at the base of plants due to the density of vegetation.

4.21 Construction of the dams and dikes for the Batavia Reservoir
Compound would require filling in approximately 44 acres of wetland (out of
approximately 1,000 acres) in the existing Batavia Reservoir Compound Area.
Filling in of wetland acreage in dike and dam construction locations would
mean unavoidable loss of existing winter cover and nesting habitat for
wildlife on such areas. These lands are predominantly intermittently wet on
a seasonal basis, and generally contain dense vegetation growths of

V/ Refer to Appendix G
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cattails, sedges, rushes, iris, and scattered shrubs and trees. During the

late October 1975 field trip, many of the wetland soils in the compound were
moist at the surface with little or no standing water. The wetland area

southeast of the Delaware-Lackawanna Railroad and Erie Railroad tracks is wet9 year-round, with relatively deep standing water over most of its area.

4.22 Lands along the alignment of embankments and dikes would be
purchased by the Government. Other lands of the Batavia Reservoir Compound
would be under easement as required by the function of the project, but would

be retained in private ownership. Properties located within the Batavia
Cooperative Hunting Area of the compound site would still be used for

recreation hunting as desired. Such hunting lands within the Erie Plain are
frequently flooded under existing conditions. However, within the Batavia

Reservoir Compound, inundation of the cooperative hunting area would still

occur, but these lands would flood less frequently. Factors contributing to
flooding in the compound site are shoals and debris accumulations which

impede flow within some parts of the channel. From a flood management stand-
point, removal of such obstacles to flow, would allow water to pass through

the existing channel better, thereby reducing the potential for some frequent
overbank flooding onto adjacent terrestrial hunting lands. Also, flood pro-
tection provided to hunting lands in the lower reservoir by the upper reser-
voir, would make these lands more available to access. Although some flood
protection would be afforded to cooperative hunting lands in the upper reser-

voir, if significant flooding were to occur during the hunting season, water
would be temporarily stored over a larger area here, and in general, to
greater average depths. During such periods, land within the upper reservoir
would be temporarily inaccessible to sportsmen hunting terrestrial wildlife.

With regard to recreation fishing and general recreation (i.e. - bird
watching, hiking) it is anticipated that these types of outdoor recreation

activity could be pursued by the public in much the same manner after the
proposed project as under existing conditions. However, in the event of
significant flooding, impounded water would temporarily render the compound

area inaccessible for such recreation until water subsides and adjacent lands

drain water off into the creek.

4.23 Wildlife habitat would be given some degree of protection from fre-

quent flooding in the compound, as well as on lands downstream. The degree
of protection from flooding downstream would vary depending on distance from

the Batavia Reservoir Compound and other factors. Damaging floodwater velo-

cities that scour and erode soil, destroy and dislodge vegetation, and
deposit silt, sediment, and debris over the land, would be reduced in the
flood plain. Although floodwater velocities would be reduced, detention of
water in the compound during floods of roughly Standard Project Flood magni-
tude, would result in a slightly broader area of wildlife habitat being tem-

porarily inundated, than under existing conditions. If flooding at this
degree were to occur during the winter, existing vegetation that provides
winter cover habitat to wildlife in the compound would be temporarily
unusable to terrestrial wildlife, or could be destroyed to some degree. If

it were to occur during the spring or summer months, nests of terrestrial
wildlife and waterfowl would be inundated and destroyed over the temporary
floodpool area. Under present conditions, vegetation in the proposed project

area frequently experiences temporary seasonal flooding. During summer field
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inspection, it was observed that silt and gravel deposition associated with
overbank flooding, has covered over some agricultural lands in the flood

plain and peripheral natural vegetation, which has inhibited or destroyed
3rowth and establishment of some grain crops, grasses, legumes, and wild

plants.

4.24 Construction of embankments and dikes of the proposed project would
require clearing and stripping about 126 acres. Removal of trees, shrubs,
and herbaceous vegetation in this area would eliminate some existing food and
cover habitat used by wildlife. After construction of the embankments,

dikes, and spillways, topsoil would be replaced on disturbed areas, access
roads would be constructed, a seedbed would be prepared, and the disturbed
area would be seeded and mulched.

4.25 Removal of debris jams and snags from Tonawanda Creek within the
Batavia Reservoir Compound, would cause some temporary stream siltation
and destroy some habitat for aquatic organisms. In areas of debris and snag
removal, stream sediments would be unavoidably disturbed, and redeposition of
silt would occur downstream, which would cover over some benthic macroinver-
tebrates. Since it is probable that existing debris and snags may provide

spawning and cover areas for fish, removal of such snags and debris to help
achieve flood management, would destroy such fish habitat. The extent of
debris and snag removal has not yet determined during this phase of the engi-
neering study; however, if detailed design work is authorized by Congress,
the extent of debris and snag removal would be more specifically determined.

4.26 In addition to the initial expenditure of time, labor, fuel, and

funds needed to construct the proposed project, some annual expenditure of
these resources would be necessary to maintain this proposed flood management
plan.

4.27 If the project were implemented, flood damage protection would be

provided to known and unknown cultural resources in downstream floodlands of
the Tonawanda Creek Watershed. However, it is also possible that the flood
protection provided to downstream floodlands could be followed by some
increased development, which in turn may have an impact on any unknown
cultural resources.

4.28 A short section of Peaviner Road (a County road), including a
bridge on the road, would be relocated (realigned) at Federal cost. Also, a
short section of Creek Road will be realigned.

4.29 Four known prehistoric sites are located within the Batavia

Reservoir Compound, plus approximate locations of four additional sites. If
the Selected Plan is authorized and funded for further study, an intensive
survey of direct impact areas, as well as an assessment and probable survey
of selected indirect impact areas would be accomplished, as recommended in
the cultural resources report (Appendix F).

4.30 After flood pools recede within the Batavia Reservoir Compound, it
is possible that some fish could be trapped in low terrain pockets within
either pool area of the proposed project. Since the upper flood pool of the
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proposed project would provide some degree of flood protection to lands
downstream of the upper dam, flooding below the upper dam would be less fre-
quent and potential for fish entrapment below it associated with overbank
flooding would then be less frequent. Also, because the Batavia Reservoir
Compound would significantly decrease the frequency of flooding below the
lower dam, overbank flooding on downstream terrain would be less frequent and
potential for fish entrapment would likewise decrease.

4.31 It is anticipated that the proposed project will not have a signif-
icant impact on any threatened or endangered species of fish and wildlife.
Habitat such as cavernous limestone areas for the Indiana Bat are lacking in
the project area, and the Eastern Timber Wolf has been extirpated from this
locale. Based on river and lake habitat requirements for the Shortnose
Sturgeon and Blue Pike, these species would not be expected to occur in the
Tonawanda Creek project area. Because the range of the bog turtle is more to
the east of the project area, presence of this reptile in the Batavia
Compound would be unlikely. Communication with the Region 8 NYS Department
of Environmental Conservation Biologist in December, 1975 revealed that
Osprey, bald eagles and golden eagles have been seen on a regular basis in
areas around the Iroquois National Wildlife Refuge and the Tonawanda Wildlife
Management Area. The NYS biologist also noted that an American Peregrine
Falcon was also seen on the Tonawanda Wildlife Management Area; it was
further indicated that although no known nesting sites of any of the above
mentioned species can be identified as being within the Tonawanda Creek
Basin, suitable habitat does exist in the basin to support a small breeding
population of one or more of these species.

4.32 Mitigation - to help mitigate environmentNl impact on soil and

vegetation in the proposed project area, disturbed lands would be planted
with a herbaceous seed mixture, and/or trees and shrubs adaptable to growing

conditions in the area, as needed, to help minimize soil loss on disturbed
lands. Terrain from which terrestrial vegetation is removed during construc-
tion, would be promptly fertilized, planted, and mulched where needed, to
help mitigate the aesthetic impact and to protect exposed soil from erosion.
During construction, the Contractor will be required to minimize temporary
environmental impacts such as noise, dust, and water turbidity, in accordance
with the procedures and regulations outlined in the Civil Works Construction
Guide Specification for Environmental Protection (CW-01430, 1978). In order
to insure that these procedures and regulations are properly implemented

during and after construction has been completed, annual inspections will be
conducted by the Corps to check on the operation and maintenance of the
project. The Contractor would be required to have water-tight equipment,
including coamings, which must be maintained in order to prevent spillage of
oils and excavated materials. In addition, the Contractor would be required
to prevent or control siltation, air pollution, erosion, spillage (including
accidental), disposal, turbidity and maintenance of any pollution control
facilities deemed necessary for the duration of the project. Consideration
would also be given to installation of temporary sediment basins and shallow
interceptor ditches to contain runoff from soils disturbed by construction,
where needed.
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5. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

5.01 Regardless of the degree of caution and restraint used by the I
ontractor, construction of the project would cause some unavoidable adverse
Lmpacts that include:

(a) Temporary erosion, where soils are disturbed by heavy equipment ai,d
temporary mud, dust, and noise during initial construction and during fu-uIre
maintenance periods.

(b) Some unavoidable soil compaction from use of heavy equipment.

(c) Some temporary aesthetic impact in the project site caused by
construction activity that includes stripping, clearing, and grubbing, as
well as hauling of materials to and from the site.

(d) Possible short-term detours on some roadways within the project
locale.

(e) Permanent removal of existing vegetation in the vicinity of

construction. This would include clearing and stripping about 126 acres.
These areas would be used for construction of dikes and spillway associated
with the Selected Plan.

(f) During construction, temporary stream turbidity would be expected
from use of heavy equipment, grubbing, clearing, and snagging, and dam and
dike work. Construction activity would cause some suspended materials such
as mud, silt, microscopic animals, and plants to contribute to water tur-
bidity. This would temporarily reduce sunlight penetration into creek water
that could have some affect on aquatic plant photosynthesis and food chains.
Silt and sediment deposition would smother some benthic organisms along the
streambed.

5.02 Removal of debris jams and brush snags from the Tonawanda Creek
channel to improve channel capacity to conduct stream flow, could unavoidably
destroy cover areas provided by such jams and snags that possibly are used by
fish as spawning and nursery areas. Also, creek sediments would be disturbed
to some degree, that would cause some unavoidable stream jiltation and
disturbance of benthic habitat.

5.03 Construction of the embankments would unavoidably fill-in about 44
acres of wetland out of an existing approximate 1,000 acres in the compound
area.

5.04 If the project were constructed, during floods of roughly Standard
Project Flood magnitude, the terrestrial land area that would be temporarily
flooded in the lower reservoir would be the same as under existing con-
ditions. However, in the smaller upper reservoir, the terrestrial land area
that would be temporarily flooded during a Standard Project Flood would be a
slightly greater area, at a somewhat greater average depth, than under
existing conditions.
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5.05 If the proposed project is implemented, relocation of 46 families,
six farms, and one business would be a significant unavoidable adverse impact
associated with the project.

5.0 Expenditure of time, labor, fuel, materials and funds
to construct and maintain the project would be necessary and unavoidable.
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.. ALTERNATIVES TO THE rAOPOSED ACTION

6.01 In addition to the selected plan of action described in Chapter 1
of this Final Environmental Impact Statement, other plans were considered in

developing basic alternatives for flood damage management in the Tonawanda

Creek Watershed. These basic alternative plans are identified and discussed

below, and their general locations are shown on Plate 6.1.

AL7! .NATIVE PLAN: NO ACTION

6.02 Description - No Action means the Corps of Engineers would do

nothing to alleviate flooding in the Tonawanda Creek Watershed.

6.03 Socio-Economic and Environmental Impacts - If nothing was done to

reduce the flooding problems in the watershed, there would be no expenditure

of Federal money for flood management in this area. Inundation of the flood
plain would continue to occur, and residents would still experience property
damage and personal hardship. Continued flooding would jeopardize the health
and safety of flood plain residents. Floodwaters would deposit debris on
properties and temporarily cut off transportation routes for movement of
emergency vehicles. Lack of adequate flood protection would continue to

create a feeling of community insecurity among flood plain residents. Since
the threat of significant flooding would continue to be a possibility, sale

of homes in the flood plain may be more difficult. In addition, maintenance
to correct flood damages would require expenditures of time and money by lan-

downers and public service agencies, to help restore any damaged property,
roadways, drainage ditches, culverts, ard utilities. Temporary impacts such
as relocation of affected families, disruption of transportation routes,

utilities, employment, commercial and farming activities would continue.

6.04 Any archaeological sites located along the banks of Tonawanda Creek

could be disrupted by floodwater scouring action caused by creek flows of
increased velocity, thereby precluding salvage or protection of any such
cultural resources in the future.

6.05 Since no measures would be implemented for flood control, the

existing terrestrial and aquatic environment would not be disrupted by

construction. However, environmental changes would continue to occur due to
natural erosive forces and present land use by man. Homes and properties as
well as fish and wildlife habitat would continue to be susceptible to flood

damage.

6.06 This alternative plan was not selected because it does not provide

for flood management in the Tonawanda Creek Watershed, and because residents
within the flood plain would continue to experience proper.ty damage, personal

hardship and threat to human health and life.
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ALTERNATIVE PLAN: NON-STRUCTURAL BASE PLAN

6.07 Description - The nonstructural base plan provides for a coni-

bination of measures that includes flood warning and emergency action,
floodproofing, flood insurance, flood plain regulations, and permanent

evacuation. The total number of units affected in some way by a flood of
100-year magnitude, in the Tonawanda Creek Watershed would be about 4,921.
Of these units, approximately 140 would be relocated and 4,508 units would be

floodproofed. Remaining units would not require structural alteration due to
the structural characteristics of these units (i.e. houses on knolls). Flood
warning procedures would be developed to provide floodplain residents with
hydrologic information regarding expected timing and severity of flooding.
Flood insurance and flood plain regulations would be established in accor-
dance with the National Flood Insurance Program. Under the Flood Insurance
Program, administered by the Federal Insurance Administration of the U. S.
Department of Housing and Urban Development (HUD), owners of all types of
structures may purchase insurance to compensate for losses caused by
flooding. In return for the Federal subsidiary, local Governments in New
York State are required to adopt certain minimum land-use measures to reduce
or avoid future flood damage within floodprone areas. Flood plain regula-
tions (such as designated floodways and encroachment lines, zoning, sub-
division regulations and building codes) are legal tools to control extent
and type of future development permitted in flood prone areas. In New York
State, the development and implementation of flood plain regulations are the
responsibilities of local Governments. The general theme of such regulations
is to keep highly flood damageable property and real estate out of the flood
hazard areas. This alternative plan would be implemented by local com-
munities. Each community would need to establish plans for: (a) flood
warning and emergency action to alert local people, (b) coordination and
assurance that all homes in flood prone areas are adequately floodproofed to
at least the 100-year flood level or 3 feet above the first floor,
(c) development of flood plain regulations to limit the amount and type of
development in the flood prone areas, in order to qualify under the National
Flood Insurance Program, (d) and establishment of a plan to permanently eva-
cuate residents from the flood hazard areas.

6.08 Socio-Economic and Environmental Impacts - An adequate flood
warning system would provide timely information to flood plain residents in A
the lower watershed. Movement of floodwater from the upper watershed is slow
enough to allow for time to warn residents in downstream areas.
Implementation of a flood warning and emergency action system would not
preclude flood-related property damage with resultant hardships to residents.

A flood warning system requires installation of early warning equipment to F

monitor stream flow. Local funds would be used to install, maintain and
operate such equipment. This plan is not very reliable, because there is the
possibility that the warning system could break down, thereby precluding
prompt dissemination of flood warning information to area residents. Also,
funding to operate the system may not always be available to local interests.
People have to be available to carry out emergency actions. Property loss
would still occur when people are away from their homes, or do not have the
means to carry out the emergency actions within the limited time provided by
warnings. This plan provides varying degrees of protection to floodlands of
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the watershed. There would be about 24 to 36 hours to implement early
warning and emergency action to protect life and property effectively in the

city of Batavia. Adequate facilities for feeding, housing, and health care

of flood victims would have to be made available. An emergency plan would

have to be developed, practiced and implemented when required.

6.09 The benefit of floodproofing depends upon the abilities and incli-

nations of people to place floodproofing closures in time. Such closures

could be tempocary or permanent. Flood damage could be reduced by this

measure, however, appearances of properties and structures would be affected

to some degree by floodproofing. Effectiveness of floodproofing depends

largely on such factors as depths and durations of flooding around

floodproofed structures and on velocities and debris loads of flood flows.
Flooding of significant depth and duration could affect the social well-being

of residents on floodproofed properties by stranding persons in flooded

areas, thereby possibly creating significant problems with regard to food,
heat, and personal health. It is possible for a greater flood to occur than

the degree of floodproofing protection, thereby creating risk of serious

danger to persons stranded in their homes. Flooded roads make access dif-

ficult for fire and emergency equipment and public utility services. It is

possible for floodwaters of significant depth and duration to cause the walls

of floodproofed structures to fail. High velocity currents could erode or

overload floodproofed structures; accordingly, in some substructures, this

measure might induce flood-related losses greater than those without
floodproofing protection. In addition, floodproofing measures are not

dependable protection against fast-flowing, debris-laden floodwater.
Although floodproofing in more economically applied to new construction, it

is also applicable to existing structures. Implementation of floodproofing

measures is the responsibility of individual property owners. Expenditures
on protective measures by property owners is subsidized by partial Federal
reimbursement of costs (Section 73, Public Law 93-251 entitled, "Water
Resources Developmenc Act of 1974). Even though floodproofing provides pro-

tection to buildings and properties, it affects their aesthetic appearance.
Property exchange would still occur, however, such measures may have some

effect on resale value. Floodproofing is difficult to implement in flood

plain areas where there are many residences and commercial activities. Many
of the older farm houses and buildings within the watershed are located on
knolls or rises. Normally, this keeps the structures dry, although isolated

for periods of time. Newer residential structures, however, even in rural

areas, have not always been placed on higher ground and are more susceptible
to damage. Therefore, floodproofing is more applicable to newer residential

areas in the watershed. The time available for pla~ing temporary flood-
proofing structures is dependent upon the flood warrtdng time. In the

upstream areas of the watershed, such as in Alexander and Attica, the warning
time is normally too short to implement a flood warning system. In the areas
downstream of Batavia, particularly in the Wolcbttsville and Rapids area,

there is adequate time to install temporary protective measures. Also,

people would have to be available at the time to take temporary floodproofing
actions. If floodproofing were implemented, flooding outside the protected
area would still occur. Residual costs would be incurred by cleanup activi-
ties, damage to yards, gardens, agricultural fields, roads, utilities, and
loss of time from those activities dependent on automobile transportation
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(i.e. employment, shopping, education). Existing vegetation and wildlife
habitat would still be inundated during Tonawanda Creek floods. Because

floodproofing could he employed ro serve some needs for flood manapement in

the watershed, it is 'onsidered to he a potentially viable measure to comple-
ment a structural alternative. However, it is not considered a primary9 measure because of its lack of social acceptance. This is evidenced by the
fact that nationally, floodproofing has not been accepted as the primary

flood management objective.

6.10 The basic premise of the Federal Flood Insurance Program is that it

would significantly reduce future flood damage potential within a community
while compensating for existing damage, by requiring future construction and

significant reconstruction to be at or above the 100-year flood elevation or
be floodproofed. In addition, no construction which would retard flood flows
is permitted within the floodway - described as the "channel proper and the
accompanying floodplain area required to convey the 100-year discharge." By

having flood insurance property owners would feel some degree of financial

security. However, flood damages to existing structures and properties would
still occur. Residual costs would be incurred by cleanup activities, damage
to yards, gardens, farmlands, roads, utilities, and loss of time in those

activities dependent on automobile transportation (i.e. employment, shopping,
education). Flooding could cause some interruption of public services such

as power, ambulance, police, and fire protection. With continued flooding,
backflow of sanitary sewers into residential areas during flood periods could
be a safety hazard to public health. Only those individuals that purchased

flood insurance would be benefited after the flood event. However, this
would not eliminate the clean-up required after the flood, nor the time and
effort to replace damaged property. Existing vegetation and wildlife habitat
would be inundated during floods. Since flood insurance requires no
construction, existing environmental conditions would not be disturbed due to

implementation of flood insurance. In the Flood Disaster Protection Act of
1973, Congress stipulated that a community having jurisdiction over lands
susceptible to special flood hazards could receive Federal assistance, only

provided it participate in the flood insurance program established by the
1968 National Flood Insurance Act. Because the Flood Disaster Act of 1973
may induce many persons owning flood-susceptible properties to purchase flood
insurance, this measure may be used to supplement other possible combinations
of flood management measures.

6.11 Development and implementation of flood plain regulations would

control extent and types of future development in the flood plain. Without
flood plain regulations, indiscriminate construction of new developments may
increase future flood depths that could affect more properties and residents
in the flood plain, as well as outside the periphery of the floodplain.
Proper development of regulations in the Tonawanda Creek Watershed would:

(a) permit flood compatible uses of the flood plain, (b) reduce the threat to
public health and safety in time of flooding, (c) help reduce community and
individual costs associated with evacuation, flood fighting, relief, rehabil-
itation, or construction of protective works, (d) offer protection from per-

sonal loss or injury that may result from flooding, (e) change the direction
and amount of uncontrolled urban growth by limiting such growth in flood
plain areas of low and high hazard, and redirecting development to safer
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peripheral areas above or along the fringe of the flood plain. Flood plain

regulation is essentially a nonstructural measure for community flood protec-
tion. Since construction equipment is not required to implement this
measure, the existing environment would not be disturbed, other than by

rtatural conditions that would continue to occur in the flood plain.
Implementation of this nonstructural measure does not require expenditure of
fuel energy. Flood plain regulations control or prevent further displacement
and encroachment by structural development and incompatible land use on
wildlife habitat and natural aesthetic sites. Even though some flood protec-
tion could be attained by implementation of flood plain regulations, flooding
of existing structures and lands would still occur. Continued flooding on
local unprotected transportation networks, public facilities and private pro-
perties would temporarily disrupt traffic flow, commercial activities, ser-
vices, and employment of flooded areas. Erosion, silt, and debris deposition
along unprotected areas would incur damage to existing natural vegetation,
farmlands and residential areas. Use of heavy equipment would create noise,
dust and mud during cleanup and hauling periods following flooding.
Continued flooding could create problems to public health in the community.
By implementation of regulations flood plain management within the watershed
would be highly effective in those areas of the flood plain subject to fre-
quent flood damage. Land use management would be under the control of local
Governments.

6.12 Significant social, institutional, and physical problems make the

practicability of permanent evacuation in the highly developed residential
areas such as Amherst questionable. Community cohesion could be disrupted.
This measure is unacceptable to many residents having strong historical ties
to their homes and community; also, there would be personal inconvenience
experienced by permanent evacuation, however, evacuated residents would no
longer be living in the Tonawanda Creek flood plain. Although the aforemen-
tioned impacts are significant, this measure is considered to be feasible in
the more rural, sparsely developed areas of the lower Tonawanda Creek
Watershed. Most of the developed areas in Tonawanda Creek Watershed do not
experience deep flooding, although flooding is frequent. Since evacuation is
most effective in areas where flooding is frequent and of considerable depth,
this measure alone does not adequately serve the need for flood damage
management. The cost of permanent evacuation of people and structures is
high, and adverse impact on existing community cohesion would be significant.

6.13 The Nonstructural Base Plan Alternative reduces existing average
annual flood damage by about 40 percent. Residual average annual damages
would be very high, and would require a great involvement by the community.

The economic efficiency of this alternative plan, based on an economic life
of 100 years and an interest rate of 6-1/8 percent, is 0.80. The average
annual benefit of the Nonstructural Base Plan Alternative is $1,132,100, and
the average annual cost is $1,415,500.

6.14 The Nonstructural Base Plan was not selected as the proposed plan
of action for the following reasons: (a) existing fish and wildlife habitat
in the floodlands of the Tonawanda Creek Watershed would continue to be sub-
ject to damage by floodwater; (b) operational dependability of the plan is
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indeterminate; (c) permanent evacuation of 140 units would cause significant
social, institutioi,al, and physical problems; and (d) the plan is not eco-
nomically justifiable, since the benefit-cost ratio is only 0.80.

ALTERNATIVE PLAN: SIERKS RESERVOIR - LINDER RESERVOIR

6.15 Description - This plan provides for construction of the Sierks
Reservoir on Tonawanda Creek and the Linden Reservoir on Little Tonawanda

Creek.

6.16 The Sierks Reservoir would be a storage reservoir on Tonawanda
Creek in the Cattaraugus Hills, near the hamlet of Sierks. The reservoir

would involve construction of an earth fill dam, a spillway constructed of

reinforced concrete, and a pool normally having a maximum depth of approxi-
mately 87 feet and surface area of 1,050 acres. The dam would be located
approximately 3 miles upstream from the village of Attica. The spillway
would be located near the left (west) abutment of the dam. The spillway
would be an ogee-shaped weir equipped with four manually operable tainter
gates, having a capacity to discharge a maximum probable flow. Approximately
12,000 acre-feet of water would be stored at the level of the spillway crest.
The Sierks Reservoir is depicted on Plate 6.2.

6.17 The Linden Reservoir would be a storage reservoir on Little

Tonawanda Creek in the Cattaraugus Hills, near the hamlet of Linden. The
Linden Reservoir would involve construction of an earth fill dam, an outlet
works constructed of reinforced concrete, an emergency spillway excavated in

natural soils formations, and a pool normally having a maximum depth of 63
feet and surface area of 1,015 acres. The dam would be located approximately
0.2 miles upstream from the hamlet of Linden. The outlet works would be

located near the left abutment of the dam equipped with manually operable
gates; and have a capacity to discharge a probable 100-year peak flow. The
emergency spillway would be located in the right abutment of the dam and have

capacity to discharge a maximum probable flow of 52,000 cubic feet per
second. Approximately 22,900 acre-feet of water would be stored at the level
of the spillway crest. The Linden Reservoir is depicted on Plate 6.3.

6.18 Socio-Economic and Environmental Impacts - This plan reduces
flooding and associated damage in both floodlands outlined on Plate 1.2. It
provides roughly 100-year protection in the Erie Plain Floodland, and a

varying degree of protection in the Huron Plain. Installation of both reser-
voirs would provide greater protection than either the Sierks or Linden
Reservoirs alone. The plan reduces existing average annual flood damage by

about 48 percent. Residual average annual flood damages would be moderate.
The economic efficiency of the plan, based on previously developed designs,
an economic life of 100 years, and an interest rate of 6-1/8 percent, is
0.56. The plan would intercept runoff from tracts of the Cattaraugus Hills

totalling about 82.7 square miles in area, and comprising much of the major
source of runoff presently contributing to the flooding of the Erie Plain
floodland. This tract represents approximately 48 percent of the Watershed
above the city of Batavia, and 12.8 percent of the whole watershed. In addi-
tion to serving flood management, the plan would serve fishery enhancement,
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recreation, provide low-flow augmentation and a source of water for irriga-

t ion.

6.19 The proposed sites of the Sierks and Linden Reservoirs have

experienced earth quaking of intensity great enough to cause wet slopes to
fail. Preliminary designs of the dams for these reservoirs do not account

for the risk of earth quaking. Adequately designed dams would be far more

costly. It is noted, however, that the economic efficiency of the plan,

based on the lass costly dams and flood management benefit only, is about

0.56.

6.20 As indicated in a letter dated 7 December 1975 from the Attica Town

Planning Board, Sierks Reservoir does not comply with the town of Attica land

use plan. The Sierks Reservoir would inundate State Route 98 south of

Lindsley Road to a point just north of Varysburg; therefore, approximately
4.5 miles of this State Route would have to be relocated. Portions of several

other town side roads would be permanently inundated by the project. Persons

residing within the limits of the maximum probable flood pool on the Sierks
Reservoir would have to relocate. About 26 families would be relocated and

structures within this flood pool would be removed. Relocation from the
potential flood pool of the Sierks Reservoir is unacceptable to those resi-

dents feeling strong historical ties to their homes and community. Movement

to new areas would cause some hardship and inconvenience to persons affected

by relocation. Construction of the Sierks Reservoir would alter the existing

indigenous rural environment, by decreasing aesthetic landscape diversity and

converting the rural natural and man-made physiographic valley features in

the impoundment area, to a more open, broad, lake-type environment.
Installation of the reservoir could cause growth of water-related recreation

development about its periphery. The Sierks Reservoir would contain a
substantial amount of deep water for a distance upstream of the dam. For the

economic life of the project, existing farmland and wetlands within the
1,050-acre normal pool, would be inundated to considerable depth and lost
from present use. This action would change existing land use and natural

conditions in the immediate project locale by removing farmland from produc-

tion, destroying natural vegetation, converting present terrestrial wildlife
habitat to an aquatic habitat, and it would convert the existing meandering
stream's rifflepool environment in the project site to an extensive area of

open deep water. Existing fish and wildlife habitat would be unavoidably

disrupted by heavy equipment work and installation of materials needed to
construct the reservoir. Such work and materials would involve clearing and
grubbing; excavation and filling related to construction of the dam and
stilling basin; borrow material; line drilling; rock excavation; rock fill
(toe drain and riprap); concrete for the spillway; installation of concrete
piers (training walls and stilling basin); installation of steel reinfor-
cement, tainter gates, slide gates, service bridge, and other miscellaneous
items to get the job accomplished. It is probable that Sierks Reservoir, if
constructed, would significantly affect a major deer wintering area in the
Tonawanda Creek Valley, identified by wildlife biologists of the New York

State Departmant of Environmental Conservation. Consequently, by disrupting

the deer wintering area in the reservoir site, the Sierks measure could
possibly affect the deer herd in a much larger area of the valley.
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6.21 As indicated in a letter dated 16 December 1975 from the Genesee

County Department of Planning, the Linden Reservoir would be important to the

county because of its poteiitial use as it source of water for developing a
county-wide water supply system, and it would help control flooding in the

towns of Bethany and Alexander. Construction of the Linden Reservoir would

inundate a portion of two County roads (No. I and No. 4) and a town road

(Thompson Road) in Wyoming County. Approximately a mile of county roadways
would need to be relocated. Persons residing within the limits of the maxi-

mum probable flood pool of the Linden Reservoir would have to relocate to
places outside these limits. About 23 families would have to be relocated

and structures within these flood pools would be removed. Relocation out of

the potential flood pool of the reservoir is unacceptable to many families,

because of their strong ties to home and possibly to their community.

Movement to new areas would cause some hardship and inconvenience to persons

affected by relocation. A significant impact of the Linden Reservoir is that

a cemetery now located on the south side of West Middlebury Road (just south-
west of the intersection of Belknap Road and West Middlebury Road) would have

to be relocated. Also, a small historical settlement in Middlebury would be
inundated. Construction of the Linden Reservoir would alter the existing

indigenous rural environment by decreasing aesthetic landscape diversity and

converting the rural natural and man-made physiographic features in the

impoundment area, to a more open, broad, lake-type environment. Installation

of the reservoir measure could cause growth of water-related recreation devel-

opment about its periphery. In general, local people feel that existing
nearby recreation areas are not being utilized enough, and oppose further

recreation development that would be provided by the reservoir. The Linden

Reservoir would contain a substantial amount of deep water for a distance

upstream of the dam. For the economic life of the project, existing farmland
and wetlan d within the lO015-acre normal pool, would be inundated to

considerable depth and lost from present use. This action alters the project

locale by removing farmland from production, destroying natural vegetation,

converting present terrestrial wildlife habitat to an aquatic habitat, and

converting the existing meandering stream's riffle-pool environment in the
project site to an extensive area of open deep water. Existing fish and

wildlife habitat would be unavoidably disrupted by heavy equipment work and

installation of materials needed to construct the reservoir. Such work and

materials would involve clearing and grubbing; excavation and filling related

to construction of the dam and principal spillway, relocation of power lines,
and other miscellaneous items to accomplish the task. Since existing stream

conditions would be inundated to greater depths by construction of the Linden
Reservoir, the present New York State Department of Environmental

Conservation brown trout-stocking program in Little Tonawanda Creek area
between West Middlebury and the hamlet of Dale would be affected. However,

the reservoir would probably have value for naturally introduced and stocked

fish species. If constructed, the reservoir's value as a fishery would have

to be evaluated to determine the type of fish species best suited for the

A 0impoundment area.

6.22 The Sierks and Linden Reservoirs would have some value to waterfowl

as a resting area during spring and fall migratory seasons. Aquatic emergent

vegetation for use by waterfowl as food and cover would probably be sparse,

because shoreline depths in general, would exceed water depths conducive to
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riuch establishment of such aquatic i1 lants. In addition to the initial expen-

citure of time, labor, fuel, and funds needed to construct the reservoirs,
some annual expenditure of these resources would be required to manage and
maintain this alternative plan. Some temporary unsightliness would occur in
the project area during construction operations, and also during annual main-
tenance of the project. Some soil compaction by heavy equipment could be
expected. Temporary erosion, stream turbidity, and sedimentation would be

unavoidable during construction and maintenance periods. Use of heavy
equipment for clearing, excavation, filling, and hauling of materials would

cause temporary noise, mud, and dust in the general vicinity of the project

site; this would include work activities on access roads and rights-of-way.

6.23 The Sierks Reservoir-Linden Reservoir Alternative Plan was not

selected because its cost would far exceed the benefit it would provide; and
it would result in overriding adverse environmental impacts.

ALTERNATIVE PLAN: SIERKS RESERVOIR AND ALABAMA RESERVOIR COMPOUND

6.24 Description - This plan provides for construction of the Sierks
Reservoir on Tonawanda Creek and construction of the Alabama Reservoir
Compound in the Huron Plain floodland. A description of the Sierks Reservoir
was provided in paragraph 6.16.

6.25 The Alabama Reservoir Compound would be a complex of reservoirs
including both storage and detention reservoirs, near the hamlet of Alabama

In the adjacent Oak Orchard Creek Watershed (See Plates 6.1 and 6.4). It

would include eight reservoirs (two storage reservoirs and six detention
reservoirs) each provided by dikes; a diversion channel to convey floodwater

from Tonawanda Creek to the storage reservoirs; internal principal outlet
works to discharge water from the reservoir compound; one emergency spillway
to discharge water from the compound; and periodically, two pools (one in
each reservoir), each having a maximum depth of approximately 17 feet, and
together having a maximum surface area of about 3,000 acres. Pool "A"
(Storage Reservoir) and Pool "B" (Detention Reservoir) would occupy the
northern part of the 5,500-acre Tonawanda Game Management Area. The dikes
providing the reservoirs would include the existing embankments of Feeder
Road, Meadville Road, and Wagoner Road (each would be modified as necessary)
and several new earth fill embankments; would stand about 17 feet above the
adjacent flood plain and together would extend approximately 72,600 feet.
Modified existing embankments would extend about 27,000 feet; new embankments
would extend about 45,600 feet. A trapez Ldal-shaped diversion channel exca-
vated in natural soils (to divert most of the flows of Tonawanda Creek in
excess of about 1,250 cubic feet per second) would be located almost totally
within the Tonawanda Indian Reservation, with its origin at Tonawanda Creek

at a site about 0.4 miles northwest of the intersection of Judge and Poodray
Roads. The diversion channel would extend from this site northward, to the
storage reservoirs. The Alabama Reservoir Compound would include a constric-
tion in the natural channel of Tonawanda Creek (a drop-spillway constructed
of reinforced concrete, to provide the inlet for a diversion channel) to
divert flood water to the storage reservoirs; and two training dikes to pre-
vent floodwaters from by-passing the Compound. The two training dikes
(constructed of earth fill; roughly 7 feet high) would be located on each
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side of the Tonawanda Creek channel. One dike would extend about 2,000 feet
southwestward from the channel constriction; the other about 1,5W) Viu.t
northeastward from the constriction. Two internal outlet works corstruct.ed

of reinforced concrete, would be located in the dike to be provided by the
Meadville Road embankment. These outlet works would function to discharge
water from the storage pools into the detention reservoirs during post-
flooding periods. An internal emergency spillway would be provided in the
dike including the Meadville Road embankment, and would function only during
flooding to discharge excess water from the storage reservoirs to the deten-
tion reservoirs. There would be two external principal outlet works
constructed of reinforced concrete. One outlet work would be located in the
dike provided by the Meadville Road embankment (about 0.1 mile north of the
intersection of Meadville and Klosen Roads), which would function to
discharge water from the storage reservoirs to the Tonawanda Creek channel.
The otner outlet works would be located in the westernmost dike of the com-
poun. at its intersection with an existing ditch-tributary to the Mud Creek
channel (about 0.4 mile southeast of the intersection of Lewiston and Ditch
Roads), and would function to discharge water from the detention reservoirs,
both during and after flooding, to the Mud Creek valley. An asphalt-lined
external emergency spillway (bottom width of 3,000 ft.) would be constructed
in the dike to be provided by the Meadville Road embankment. It would be
located between the intersections of Klosen and Bartel Roads with Meadville
Road, and would function only during flooding, discharging excess floodwater
from the reservoir compound to the Tonawanda Creek valley.

6.26 Socio-Economic and Environmental Impacts - This alternative plan
provides protection against flooding and flood damage in both floodlands
shown in Plate 1.2. It would provide roughly 100-year degree protection in
the Erie Plain floodland, and 200-year degree protection in the Huron Plain.
This alternative plan would reduce existing average annual flood damage by
roughly 84 percent. Residual average annual damages would be low. The eco-
nomic efficiency of the Sierks Reservoir and Alabama Reservoir Compound
alternative plan, developed design for the Sierks Reservoir, an economic life
of 100-years, and an interest rate of 6-1/8 percent, is 0.96.

6.27 External flood damage effects of this alternative plan would be
significant at the proposed site of the Alabama Reservoir Compound. The
State of New York Department of Environmental Conservation and U. S. Fish and
Wildlife Service have indicated their concern with regard to potential
adverse impacts that the Alabama Reservoir Compound could have on fish and
wildlife habitat, and on existing wetland management plans in the Tonawanda
Game Management Area.

6.28 The diversion channel and training dikes associated with the
Alabama Reservoir Compound, would alter about 45 acres presently in woodland
and open shrub-herbaceous plant fields on the Tonawanda Indian Reservation.
This alternative would take away land from the Indian Reservation and may
affect the lifeways of Reservation inhabitants. Excavation of the diversion
channel would change the existing appearance of the terrestrial landscape,
and create an open ditch-like corridor through these fields that would have
to be seeded and maintained in low growing vegetation. Existing wildlife
habitat in the vicinity of the diversion channel and training dikes would be
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unavoidably diruiptted during construction. Construction work would include:
excavation of a diversion channel about 1.3 miles in length, placement of
suitable excavated material in the training dikes and impoundment dikes,
spreading and grading ot whatever material may be suitable for use in the
dikes; installation of about 3,500 feet of training dikes to a height of
about 7 feet; some constriction of the natural channel of Tonawanda Creek

from about 60 feet to 44 feet, to divert excess creek flows into the diver-
sion channel; placement of about 5,820 square yards of stone riprap in the
vicinity of thL diversion channel inlet, and construction of a concrete drop
inlet spillway and appurtenant wall.

6.29 If the Alabama Reservoir Compound were constructed, approximately

nine families residing within the limits of the perimeter dikes, or adjacent

to the emergency spillways along Meadville Road, would be relocated. All
structures within the area affected by the project would be removed.
Relocation of families would disrupt community cohesion and is unacceptable

to those residents feeling strong historical ties to their homes and com-
munity. Loss of land ownership in the flood plain and movement to new areas
could cause some hardship and inconvenience to families affected by reloca-
tion. During floods great enough to fill the storage reservoir, those

segments of Meadville Road providing the emergency spillways would be tem-
porarily inundated. During vertical raising of Meadville Road and Judge
Road, traffic would be temporarily rerouted until construction work was

completed. Since the diversion channel would cut across Judge Road, a bridge
would be built at this crossing point. Flooding across Meadville Road would
bc expected to occur in the vicinity of the external emergency spillways

approximately once every 2 to 3 years.

6.30 The New York State Department of Environmental Conservation indi-

cated, by letter dated 7 January 1976, that the Alabama Reservoir Compound
has the greatest potential for creating adverse impacts on wetlands of the
measures considered - especially with regard to wetlands and completed
developments on the State-owned Tonawanda Wildlife Management Area. Pool A

(the storage reservoir) and Pool B (the detention reservoir), would together
temporarily provide a maximum flood pool surface area about 3,000 acres in
size, in the northern portion of the management area. It is probable that
water would be impounded in both the storage and detention reservoirs to

depths of 17 feet during flooding. Such maximum water depths considerably
exceeds desired water depths used in management of aquatic habitat on this
area - particularly in management of aquatic plants used by waterfowl as
food, cover and nesting habitat. If flooding occurs during nesting periods,
the rise in water levels within the reservoirs would adversely affect nesting
success of waterfowl, as well as any nests of other birds such as ring-necked
pheasant, woodcock, and shore birds. In addition, since some of the water

areas on these State-owned lands contain fish, flooding during the fish
spawning season, would disrupt spawning success to some degree. The length
of time deep water would stay in these reservoir depends upon the degree of
flooding. After flooding, the excess water above desired levels would be

drained in a few days. Present marshlands on the area support a variety of
aquatic submergent, emergent, and floating vegetation, with interspersed
pockets of open water that, together, provide good juxtaposition and
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interspersion of habitat conditions desirable for use by waterfowl, shore-
birds, furbearers, and warm-water fish species. Storage of spring flood-
waters at depths that would occur in the proposed storage and detention
reservoirs, even for short periods of time, would destroy or retard growth of
aquatic plants that do not do well in deep water. Therefore, considering the
aforementioned potential impacts, the Alabama Reservoir Compound would

disrupt present and future NYSDEC developmental and management efforts on

their wildlife managements lands, as well as affect recreation opportunities,
such as hunttng and observation of wildlife afield. It is also noted that,
recently, the NYSDEC has extended time, labor, and funding to prevent
damaging floodwaters from entering this management area. If water levels
were raised above those desired for development and maintenance of marshland
conditions, it would affect their land use plan. Should flooding of Pools A
and B occur during the waterfowl food planting season of buckwheat, during
the season of food crop emergence, or during the fall season of waterfowl
migration, such management efforts could possibly be significantly affected.
It is probable that, if the storage and detention pools were flooded during
the hunting season, there would be a loss of recreation hunting opportunity
for harvest of waterfowl and small game species. NYSDEC indicated that about
2,500 man-days are spent in hunter recreation on the Tonawanda Wildlife
Management Area. Final- , it is possible that this flood management measure
could affect habitat of several rare and endangered bird species that are
sighted on occasions around the Iroquois National Wildlife Refuge and the
State-owned wildlife lands. In addition to the initial expenditure of time,
labor, fuel, and funds needed to construct the compound, outlet channel, and
diversion channel, some annual expenditure of these resources would be
required to manage and maintain this flood management measure. Some tem-
porary unsightliness would occur in the project area during construction
operations, and also during annual maintenance of the project. Some soil
compaction by heavy equipment could be expected. Temporary erosion, stream
turbidity, and sedimentation would be unavoidable during construction and
maintenance periods. Use of heavy equipment for clearing, excavation,
filling, and hauling of materials would cause temporary noise, mud, and duist
iar the general vicinity of the project site; this would include work activi-
ties on access roads and rights-of-way.

6.31 The environmental impacts of the Sierks Reservoir are discussed in

paragraph 6.20.

6.32 The Sierks Reservoir and Alabama Reservoir Compvund Alternative was

not selected because its cost would far exceed the benefit it would provide,
and because of the overriding adverse environmental impacts that might
result.

ALTERNATIVE PLAN: ALEXANDER RESERVOIR

6.33 Description - This alternative plan would be a detention reservoir
" (normally dry on Tonawanda Creek near the upstream limit of the Erie Plain,

near the village of Alexander. The Alexander Reservoir is depicted in Plate
6.5. The Reservoir would have a dam provided adjacent to and downstream from
an abandoned embankment of the Erie-Lackawanna Railroad extending across the
flood plain between the limits of North Alexander and East Alexander. The
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dam would have dimensions similar to those of the existing railroad embank-
ment. A line of the Erie Railroad would pass through an opening in the dam.
The opening would be temporarily closed during floods. The principal outlet
works and emergency spillway of the reservoir would be located in the dam,
near its intersection with the Tonawanda Creek channel. The spillway would
be comprised of a weir with its crest near the elevation of the adjacent
flood platn, and would be equipped with five manually operable tainter gates
having a capacity to pass the Standard Project Flood. Approximately 6,750
acre-feet of water would be stored at the level of the spillway crest.

6.34 Socio-Economic and Environmental Impacts - The Alexander Reservoir
alterntive plan would provide protection against flooding and flood damage in
both major floodlands of the watershed, provide roughly 20-year degree pro-
tection in that part of the Erie Plain floodland downstream from it, and
would provide incidental protection in the Huron Plain. This reservoir
alternative would intercept runoff from a tract of the Cattaraugus Hills 102
square miles in area and comprising most of the major source of runoff pre-
sently contributing to flooding in the watershed. This tract represents
approximately 59.3 percent of the watershed above the city of Batavia, and
approximately 20.0 percent of the whole watershed. This alternative plan
would reduce existing average annual flood damage by roughly 29 percent.
Residual average annual damages would remain high throughout the watershed.
Persons residing within the limits of the maximum probable flood pool in the
Alexander Reservoir alternative would need to relocate to places outside
these limits. About eight families would have to be relocated. Structures
within these flood pools would also have to be removed. At the maximum
probable flood pool elevation, this reservoir alternative would have a tem-
porary surface area of about 945 acres. Terrestrial wildlife land would tem-
porarily be inundated during such flooding periods. The flood pool created
by this measure would occur over an area that naturally floods under existing
conditions; however, the area flooded by the Alexander Reservoir would tem-
porarily flood a somewhat larger acreage. In addition to the initial expen-
diture of time, labor, fuel, and funds needed to construct this reservoir
alLernative, some annual expenditure of these resources would be required to
manage and maintain this flood management measure. Some temporary unsightli-
ness would occur in the project area during construction operations, and
during annual maintenance of the project. Some soil compaction by heavy
equipment would be expected. Temporary erosion, stream turbidity, and sedi-
mentation would be unavoidable during construction and maintenance periods.
Use of heavy equipment for clearing, excavation, filling, and hauling of

materials would cause temporary noise, mud, and dust in the general vicinity
of the project site; this would include work activities on access roads and
rights-of-way. In order to construct the dike associated with the Alexander
Reservoir alternative, approximately 22 acres of land would be stripped. Of
this total, 10 acres of land would be cleared and grubbed, and about six
wetland acres would be filled in. During flood periods, portions of roadways

and the Erie Railroad within the reservoir would be temporarily inundated,
thereby precluding use of these transportation routes until floodwater sub-
sided.

6.35 The economic efficiency of the plan, based on an economic life of
100 years and an interest rate of 6-1/8 percent, is 1.15. The average annual

55



net benefit of the plan is $113,200. Although the Alexander Reservoir alter-
native is economically justifiable, protection it would provide in the
watershed is too low. Therefore, it was not selected as the proposed plan of
action.

ALTERNATIVE PLAN: BATAVIA RESERVOIR

6.36 Description - This alternative plan would be a detention reservoir
(normally dry) on Tonawanda Creek adjacent to the upstream limit of the city
of Batavia. The Batavia Reservoir alternative is depicted in Plate 6.6.
This reservoir alternative would have a dam provided adjacent to and upstream
from an embankment of the Lehigh Valley Railroad extending across the flood
plain there. The dam would stand roughly 7 feet higher than the railroad
embankment. A line of the Erie Railroad would pass through an opening in the
dam. The opening would be equipped with a gate and would be closed tempo-
rarily during flooding. The outlet works of the reservoir would be located
in the dam near its intersection with the Tonawanda Creek channel, and they
would be comprised of three sluiceways located side-by-side, which would be
operated to pass no more than 3,000 cubic feet per second during flooding.
The emergency spillway of the reservoir would be located in a saddle in the
divide between the Tonawanda Creek valley and adjacent Bowen Creek Watershed,
near the intersection of State Route 98 and Dodgeson Road. Bowen Creek is a
small tributary of Tonawanda Creek, joining it downstream from the city of
Batavia and near the village of East Pembroke. The spillway would be a
grassed channel. It would be 5,000 feet wide and would have capacity to pass
the probable maximum flow. Approximately 70,000 acre-feet of water would be
stored at the crest of the emergency spillway.

b.37 Socio-Economic and Environmental Impacts - The Batavia Reservoir
alternative plan would provide protection against flooding and flood damage
in both floodlands of the watershed. It would provide roughly Standard
Project Flood protection for that part of the Erie Plain floodland downstream
fijm it, and a varying degree of protection in the Huron Plain. The plan
would reduce existing average annual flood damage by about 53 percent, with
moderate residual average annual damage. The economic efficiency of the
alternative plan, based on an economic life of 100 years and an interest rate
of 6-1/8 percent, is 0.93.

6.38 The Batavia Reservoir alternative plan is not acceptable to those
who would have to accommodate it. Generally, parties who would be affectd i
contend that the plan would require excessive detrimental change in land use
and local environment. Land to be used for the reservoir would be bought and
possibly leased. Persons residing within the limits of the maximum probable
flood pool in the Batavia Reservoir alternative would relocate to places out-
side theoe limits. Land used by the reservoir would include about 6,460
acres of principally farmland, wetland, and woodland. A total of 82 residen-
ces, seven farms and four construction industries would have to be purchasedand removed. Relocation out of the potential flood pool would be unac-
ceptable to many residents because of their strong ties to home and possibly
to their community. Movement to new areas may also cause some hardship and
inconvenience to persons affected by relocation. At the maximum probable
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flood pool elevation, this reservoir alternative would have a temporary sur-
face area of 6,460 acres. Wildlife land would temporarily be inundated
during such flooding periods. In addition to the initial expenditure of
time, labor, fuel, and funds needed to construct the reservoir, some annual
expenditure of these resources would be required to manage and maintain this
flood management measure. Some temporary unsightliness would occur in the
project area during construction operations, and during annual maintenance of
the project. Some soil compaction by heavy equipment would be expected.
Temporary eros4 on, stream turbidity, and sedimentation would be unavoidable
during construction and maintenance periods. Use of heavy equipment for
clearing, excavation, filling, and hauling of materials would cause temporary
noise, mud, and dust in the general vicinity of the project site; this would
include work activities on access roads and rights-of-way. In order to
construct the dike associated with the Batavia Reservoir alternative,
approximately 80 acres of land would have to be stripped. Of this total, 34
acres would be cleared and grubbed, and about six wetland acres would be
filled in. During flood periods, portions of roadways and the Erie Railroad
within the reservoir would be temporarily inundated, thereby precluding use
of these transportation routes until floodwater subsided.

6.39 The Batavia Reservoir alternative was not selected as the proposed
plan of action, because it does not provide a net benefit, and it is socially
unacceptable to those residents who would accommodate it.

ALTERNATIVE PLAN: BATAVIA RESERVOIR AND ALABAMA RESERVOIR COMPOUND

6.40 Description - This alternative plan provides for the construction
of both the Batavia Reservoir and Alabama Reservoir Compound. The Alabama
Reservoir Compound was previously described in paragraphs 6.25 and the
Batavia Reservoir was described in paragraphs 6.36. See Plates 6.4 and 6.6.

6.41 Socio-Economic and Environmental Impacts - Paragraphs 6.27 through
6.30 described probable impacts of the Alabama Reservoir Compound, and
paragraphs 6.37 through 6.39 described probable impacts of the Batavia
Reservoir. This alternative plan would provide protection against floodin5
and flood damage throughout both floodlands of the Watershed. It would pro-
vide roughly Standard Project Flood protection in that part of the Erie Plain
floodland and in the Huron Plain floodland. This alternative plan would
reduce existing average annual flood damage by about 91 percent. Residual
average annual damages would be minimal. The economic fficiency of this
alternative plan, based on an economic life of 100 years and an interest rate
of 6-1/8 percent, is 1.11. It would provide a net benefit of $320,500.
Effects of this alternative plan would be significant at the proposed site of
the Alabama Reservoir Compound. The State of New York Department of
Environmental Conservation and U. S. Fish and Wildlife Service indicated
their opposition to this plan, due to the serious adverse impacts that the
Alabama Reservoir Compound would have on fish and wildlife habitat, and on
existing wetland management plans in the Tonawanda Game Management Area.

6.42 This alternative plan was not selected as the proposed plan of
action because of the adverse impact on lands and inhabitants within the
Tonawanda Indian Reservation and adverse effects on State-owned fish and
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wildlife lands that would be significant. Further, it is socially unaccep-
table to residents that would have to accommodate this plan.

ALTERNATIVE PLAN: BATAVIA PROJECT MODIFICATION

6.43 Description - This plan provides for construction of the Batavia
Project Modification of Tonawanda Creek in the city of Batavia and vicinity

downstream. See Plate 6.7. On 3 February 1958, a report on a study to
determine the feasibility of improving flood management along Tonawanda Creek

in the vicinity of Kibbe Park, within the city of Batavia, was submitted to
the Chief of Engineers. Of work considered, reconstruction of a levee in the
vicinity of the park, and extension of that levee approximately 1,940 feet,
northward along the creek to Chestnut Street was found to be economically

feasible. Although the District and Division Engineers recommended this
work, the Chief of Engineers directed that the study be expanded to address
fully the authorized resolution adopted by the Public Works Committee of the
House of Representatives 23 July 1956. Further consideration of the recom-

mended work was, therefore, deferred temporarily. On 16 February 1962, a
report on a study to determine the feasibility of providing improved flood
management in Tonawanda Creek Watershed was submitted to the Chief of
Engineers. Of work considered, that found to be feasible included:
construction, similar to that described above, to provide a levee to extend
from an embankment of the former New York Central Railroad near the southern

limit of the city of Batavia, northward approximately 3,200 feet along the

creek, to Chestnut Street; protection of the left bank of the creek channel
over a distance of approximately 1,300 feet from a small municipal dam on the

creek, upstream, within the city of Batavia; and enlargement and protection
of the creek channel over a distance of approximately 2-1/2 miles from the

downstream end of the reach of channel improved by the Corps in 1956 (as
described subsequently), to the village of Bushville. See Plate 6.7. Based
on this report, higher authority recommended that alternative plans including
regional measures be considered.

Socio-Economic and Environmental Impacts

6.44 This alternative plan would provide protection against flood damage

in the vicinity of the city of Batavia only. It would provide roughly a 25-
year protection in the western part of the city of Batavia, and downstream

through the village of Bushville. However, the 25-year protection would give
a false sense of security to area residents, since flooding would still
occur. Alteration of this plan to provide Standard Project Flood protection,
would require extensive reconstruction in the city of Batavia and in the

vicinity downstream. Homes, businesses, public facilities, and a historic
landmark (The Holland Landmark Company Office) would probably have to be

relocated; also, cost to provide Standard Project Flood protection would be
prohibitive. The economic efficiency of this alternative plan, based on an

economic life of 100 years and an interest rate of 6-1/8 percent, is 2.67.
Its average annual net benefit is $217,100. Channelization would disrupt
about 60 acres in the immediate project area, and levee construction would

disrupt about 18 more acres; also, about 1,300 linear feet of stone riprap
would be installed along the west bank downstream of the former New York
Central Railroad tracks. This construction would alter the existing aquatic
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sEtream habitat and adjacent terrestrial wildlife habitat. Elimination of
tiparian vegetation would reduce wildlife cover, runways and nesting sites
for birds and mammals, and would remove some sources of leaf litter and
falling insects that are part of the food chain for aquatic life. Shallower
water depths due to channel bottom widening, combined with removal of shade
cover along the creek banks, would permit water temperatures to become higher
- particularly during the summer when lower flows are normally expected.
Many large overhanging shade trees that now contribute to the aesthetic
appearance of Tonawanda Creek would be eliminated by channelization, levee;
and riprap construction. Some temporary unsightliness would occur in the
project area due to construction disturbance of terrain during grubbing and
clearing operations; during seedbed preparation of denuded soils; during the
pre-emergent growth period of seeded areas, and also during annual main-
tenance of the project. Some soil compaction by heavy equipment would be
expected. Temporary erosion, stream turbidity, and sedimentation is una-
voidable during construction and maintenance periods. Use of heavy equipment
for clearing, excavation, filling, placement of riprap and hauling of
materials causes temporary noise, mud, and dust in the general vicinity of

the project site, on access roads and rights-of-way.

6.45 The Batavia Project Modification alternative was not selected as
the proposed plan of action because it would only provide local protection in
the city of Batavia. The degree of protection would be low, and it would
have a significant adverse impact upon the aquatic environment and adjacent
streambank riparian vegetation.

ALTERNATIVE PLAN: BATAVIA RESERVOIR COMPOUND

6.46 Description - This plan is quite similar to the selected plan
described in Chapter I of this FEIS. In fact, the selected plan is actually
a modification of the Batavia Reservoir Compound (BRC) Plan. The Batavia
Reservoir Compound, shown on Plate 6.8, would consist of two shallow deten-
tion reservoirs (normally dry) arranged in series. The plan would require
construction of two earth dams, each with its own principal and emergency
spillways and several low dikes. Snags and debris jams in the channel of
Tonawanda Creek within the compound area would be removed to insure natural
channel capacity of approximately 2,000 cubic feet per second. The two
reservoirs would include a tract of roughly 4,840 acres within the floodland
between the village of Alexander and the city of Batavia. The upper dam
would be adjacent to, and downstream from, an embankment of the
Erie-Lackawanna Railroad, and would stand approximately as high as the
embankment. A line of the Erie Railroad would pass through an opening in

this dam. The opening would be equipped with an electrically operable
floodgate which would be closed temporarily during flooding. The principal
outlet works of the upper reservoir would be located in its dam, at or near
its intersection with the Tonawanda Creek channel. These outlet works would
include five closed conduits, side-by-side, each equipped with an electri-
cally operable gate. The lower dam would be adjacent to and upstream from
the Lehigh Valley Railroad embankment. It would extend along the railroad
embankment from near State Route 98 to near Ellicott Street. A line of the
Erie Railroad would also pass through an opening in this dam. This opening
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would be equipped with an electrically operable floodgate which would be
closed temporarily during flooding. Low dikes would be constructed adjacent
to Ellicott Street between the Lehigh Valley Railroad embankment and Shepard
Road, and in two draws adjacent to State Route 90 near its intersection with
the railroad embankment. The principal outlet works of the lower reservoir
would be located in the dam adjacent to the existing railroad bridge over the
creek. They would include four closed conduits, side-by-side, each equipped
with an electrically operable gate.

6.47 Socio-Economic and Environmental Impacts - The Batavia Reservoir
Compound Plan would control runoff from the upper 172 square miles (33.7 per-
cent of the whole watershed). This tract includes all the major sources of
runoff - the Cattaraugus Hills - contributing to flooding in both floodlands
of the watershed. This plan would provide flood protection to roughly the
10-year level in the tract of the Erie plain floodland between the upper and
lower dam. Total flood protection would be provided for the city of Batavia
and village of Bushville. The Compound would provide roughly 50-year protec-
tion in the Huron Plain floodland.

6.48 Land to be used for the upper reservoir would include about 940
acres of farmland, wetland, and woodland. This land would be purchased. No
buildings are located within this tract; however, 10 buildings situated along
Railroad Avenue in the village of Alexander might be included within the
headwater fringe of floodpools caused by maximum probable flooding. These 10
buildings include two town equipment sheds and eight residences. The town
sheds would remain. The eight residences would be purchased and removed.
These eight buildings comprise all buildings in the village of Alexander
susceptible to frequent flood damage.

6.49 The emergency spillway of the lower reservoir would be located in a
saddle in the divide between the Tonawanda Creek valley and adjacent Bowen
Creek Watershed, near the intersection of State Route 98 and Dodgeson Road.
Bowen Creek is a small tributary of Tonawanda Creek, joining it downstream
from the city of Batavia near the village of East Pembroke. The spillway
would have capacity to discharge the probable maximum flow. Land to be used
for the emergency spillway would include roughly 1,730 acres of farmland,
wetland, and woodland. Part of this land would likely be flooded approxi-
mately once in 500 years. All of this land would be flooded only by the pro-
bable maximum flood. Whatever water passed would flow generally along the
course of Bowen Creek to rejoin Tonawanda Creek just east of the town of East
Pembroke. Because of the rare need to use the emergency spillway, land used
for it would be left with private owners who would grant easements permitting
possible flowage on it. No buildings would have to be relocated.

6.50 Land to be used for the lower reservoir would include roughly 3,900
acres of principally farmland, wetland, and woodland. This land would be
protected by the upper reservoir from flooding of up to 10-year frequency.
The land would remain with private owners who would grant easements per-
mitting possible flooding of it. A total of approximately 32 residence and 3
farmsteads would have to be purchased.
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6.51 The BRC Plan has a benefit-to-cost ratio of 1.46 based upon an
interest rate of 6-1/8 percent and a 100-year economic lifetime. The average
annual net benefit of the plan is $616,000. Advanced geotechnical and hydro-
logical investigations determined that it was infeasible to construct the BRC
Plan in the areas considered (due to poor foundation and possible earthquake
problems), therefore, the plan was reformulated into the Batavia Reservoir
Compound Plan.

6.52 A Ciarence-Amherst Diversion Measure that would provide local pro-
tection was also considered. This measure would include a diversion channel,
an associated dike, and two associated levees. The channel would be located
in the towns of Clarence and Amherst; would extend from the Tonawanda Creek
channel, near its junction with Beeman Creek, approximately 7 miles along an
east-west course south of Tonawanda Creek to near its junction with Ransom
Creek; and would conduct flood flows of Tonawanda and Black Creeks to the New
York State Barge Canal. See Plate 6.1. The dike would be located in the
town of Clarence and would divert flood flows of Black Creek to the diversion
channel, and then to Tonawanda Creek. The two levees would prevent overland
flow from the Tonawanda Creek valley and the Beeman Creek Watershed, into the
Black Creek Watershed. This local protection measure would be of 25-year
frequency and would benefit parts of the towns of Clarence and Amherst only.
Operation of the Clarence-Amherst Diversion Measure would likely worsen
flooding upstream from its flow-training entrance dikes, and it would tend to
increase flows in the Tonawanda Creek channel downstream from it and increase
the risk of flooding in adjacent highly developed areas. Because this
measure would provide only limited protection in the Huron Plain and would
cause significant external flood damage and tend to increase flows downstream
from it, it is not considered a viable local protection measure. Further,
increased water levels behind the levees would tend to hold water higher and
somewhat longer than under existing conditions. Accordingly, this measure
was not considered further.
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7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT

AND THE MAINTENANCE AND ENHANCEMENT OF LON(;-TERM PRODUCTIVITY

7.01 In order to evaluate the environmental relationships that can he

expected to occur as a result of implementing flood management within theqTonawanda Creek Watershed, the following definitions have been applied:

(a) "Local Short-term Uses" are defined as construction operation and
maintenance activities within the Tonawanda Creek Watershed, and the impacts
of these activities.

(b) "Man's Environment" includes the physical, biological, economic, and
social components influencing the human community.

(c) "Maintenance and enhancement of long-term productivity" is defined
as the promotion of future activities or conditions beneficial to the natural
and human environments expected to occur within the effective lifetime of the
Tonawanda Creek Watershed flood protection plan, estimated to be 100 years.

7.02 Flood management, the chief objective of the proposed project,
would be attained. Control of natural floods would significantly reduce
flood damages to human and natural areas within the watershed. Threats to
loss of life and property would be considerably reduced. The human popula-
tion of the Tonawanda Creek Watershed would be assured of flood control; that
is, residential commercial and industrial developments within the watershed
would be assured a moderate amount of flood control. This positive effect
could and probably would lead to greater development of these human resources
within the Watershed. Damage and cleanup costs from natural flooding would
be considerably reduced if the proposed project is constructed.
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8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH
WOULD BE INVOLVED IN THE PROPOSED ACTION SHOULD IT BE IMPLEMENTED.

8.01 Implementation of the proposed project would result in the expen-
diture or elimination of various natural and human resources. In order to
evaluate resource commitments that can be expected to occur as a result of
proposed project activities with the Tonawanda Creek Watershed, the following
definitions are made:

(a) "Irreversible or irretrievable commitments" are defined as those
commitments of resources for periods no less than 50 to 100 years.

(b) "Natural Resources" are defined as the physical and biological com-
ponents identified in Chapter 2, including climate, physiography and
topography, geology, soils, terrestrial vegetation, terrestrial wildlife,
aquatic vegetation, aquatic, invertebrates and fisheries. "Human Resources"
are defined as those environmental components directly associated with man's
activities, including land and water use, transportation, structures and uti-
lities, public services and facilities, industry and business, employment and
income, recreation, demography and cultural resources.

8.02 Included as irretrievable commitments of resources should the
project be implemented are the following:

(a) Materials used in embankment, dike, and outlet structure construc-
tion.

(b) Labor, fuel, and time used in embankment, dike, and outlet construc-

tion.

(c) Energy expended in operation of the outlet works.

(d) Labor, fuel, and time expended in clearing and snagging operations
along the Tonawanda Creek, as well as commitments of labor, fuel, and time in
annual project maintenance.

(e) Time, materials, and labor used in the various nonstructural
measures of the proposed project.

(f) Approximately 44 acres of wetland, within the Tonawanda Creek
Watershed would be filled in by dike and embankment construction.

(g) There would be minor losses of aesthetic quality within the project
locale, due to construction of additional man-made construction features of
existing topography.

(h) Clearing and stripping of approximately 126 acres of land during
construction.
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9. COORDINATION

9.01 Public Participation - A public meeting was held on 20 November

1975, at the Batavia High School Auditorium in Batavia, NY, to present pre-
liminary alternative plans for flood management in the Tonawanda Creek

Watershed. About 100 persons attended the meeting. Of those attending, 15

speakers formally presented views on the preliminary plans. Transcripts of

this public meeting are available at the Buffalo District office. Public
workshops were also held on 24 February 1976 (Alexander Fire Hall) and on

25 February 1976 (Town Hall in the city of Batavia), to obtain local views on
the Batavia Reservoir Compound alternative. During the workshop meetings,

the Corps explained how the Batavia Reservoir Compound would operate, and how
property and easement acquisition would be handled. A similar workshop was

also held for local governmental officials on 12 March 1976, at the County

Legislative Chamber, County Building, at Main and Court Street in Batavia,
NY. A fourth workshop meeting was held in Pendleton to discuss alternative
flood management plans with officials in the lower Tonawanda Creek area.

9.02 Late Stage Public Meetings - Two late stage public meetings were

held during November 1979 to present the modified plan for the Batavia

Reservoir Compound to concerned individuals and groups. The meeting of
8 November 1979 was held in the city of Batavia, NY, and jointly coordinated

by the Corps and the city of Batavia and Genesee County. The meeting of
16 November 1979 was held in Clarence, NY, and jointly coordinated by the
Corps and the Erie-Niagara Counties Regional Planning Board. The meetings

were informal and no transcripts of the meeting were made.

9.03 Land Use Coordination - Twenty-five Federal, State, and local land
use planning agencies were contacted by the Buffalo District to determine the
relationship of the proposed project to any land use plans and proposals they

might have under consideration. Comments from these agencies are discussed

in Chapter 3 of this Final Environmental Impact Statement.

9.04 Fish and Wildlife Coordination - In response to the lack of bio-

logical data about the areas that would be impacted by construction of the
Batavia Reservoir Compound, the Buffalo District and the Cortland Field
Office of the U. S. Fish and Wildlife Service jointly conducted fish and

wildlife field studies of the area. The majority of the field work was con-

ducted during the spring and summer of 1979. The Fist, and Wildlife Service
uses the data gathered for preparation of an official Fish and Wildlife

Coordination Act Report. The Buffalo District uses the data to prepare this
FEIS under the National Environmental Policy Act (NEPA). The Final U. S.

Fish and Wildlife Service Report, dated 23 October 1980, contained a number
of recommendations for the Batavia Reservoir Compound (modified). This
report and final recommendations result from a previous report by U. S. Fish

i nd Wildlife Service dated 16 April 1980, and a meeting between Fish and

4 Wildlife Service, Buffalo District, and New York State Department of

Environmental Conservation personnel on 2 June 1980.
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9.05 The U. S. Fish and Wildlife Service Coordination Act Report con-
t:ains 13 separate recommendations. -/ These recommendations will be repeated
in brief here and the Corps of Engineers responses to the recommendations
will be discussed.

a. Recommendation i - The Fish and Wildlife Service has requested that a
system of managed/natural flood control be given full consideration as a
project alternative. The Corps does not feel it is prudent to delay further
review and processing of the Final Feasibility Report and FEIS for Tonawanda
Creek in order to study such an alternative. This is primarily based upon

the Corps judgment, and current knowledge of the basin, that such a plan
would be neither economically justified nor acceptable to property owners.
Such a plan could not provide regional flood control such as provided by the
Batavia Reservoir Compound (modified). Provision of regional flood control
in the Tonawanda Creek Basin is the primary objective of this study. The
Corps will consider developing and evaluating such a plan during post-
authorization planning.

b. Recommendation 2 - The Fish and Wildlife Service recommends post-
construction studies of the project's impacts on fish and wildlife and
resources. The Corps will consider conducting such studies, through the
Corps Research and Development Program, if the project is constructed.

c. Recommendation 3 - The Fish and Wildlife Service recommends that a
plan be developed to minimize project-induced erosion siltation, and water
pollution in Tonawanda Creek by the joint efforts of several agencies. The
Corps normally develops such plans during Advanced Engineering and Design of
a project. Such plans are developed to minimize siltation, erosion, and
water pollution. The appropriate Federal and State agencies will be kept
fully advised of the Corps plans on the matters discussed in this
recommendation.

d. Recommendation 4 - The Fish and Wildlife Service has recommended that
the dam's outlet works to be modified to permit upstream-downstream fish

passage during nonflood periods. The Corps will modify the outlet works
where appropriate and necessary to permit fish passage. The actual details
of such modification will be determined during the design of the project
and will be coordinated with the Fish and Wildlife Service and other con-
cerned agencies.

e. Recommendation 5 - The Fish and Wildlife Service has recommended that
instream construction activities be limited to certain low flow periods. The
Corps will comply with this recommendation.

f. Recommendation 6 - The Fish and Wildlife Service recommends that a

joint plan be developed for removal of snags from Tonawanda Creek. The
actual determination of how snags will be removed from Tonawanda Creek will

See U. S. Fish and Wildlife Service Coordination Act Report dated

23 October 1980, pages 23-26 (Appendix A, Section A-l)
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not be determined until Plans and Specifications are prepared for the
project. The Corps will minimize the adverse effects of snag removal to the
maximum extent possible. The Corps will also coordinate efforts on the
preparation of plans for snag removal and clearing operations for the project
with the Fish and Wildlife Service and other appropriate agencies during the
advanced engineering and design of the project.

g. Recommendation 7 - The Fish and Wildlife Service has recommended that
the proposed disposal sites be maintained as conservation pools. The Corps
cannot currently accept this recommendation as no alternative feasible dis-
posal sites are known. However, the Corps will investigate alternative
disposal sites during post-authorization studies when more data are available
on the type and total volume of spoil that will be generated by project
construction.

h. Recommendation 8 - The Fish and Wildlife Service recommends that
disturbed areas be replanted and monitoring of revegetated areas be jointly
conducted and funded at project cost. The Corps accepts this recommendation
in principal, however, the Corps cannot fund other agencies' participation
in the development of revegation plans or in any monitoring activities.

i. Recommendation 9 - The Fish and Wildlife Service recommends that
flood waters be retained in the reservoirs for the shortest possible periods
of time and that plans for operation of the reservoirs be jointly developed
by the Corps, Fish and Wildlife Service, and NYSDEC, and that any other
agency that might take over operation of the reservoirs adhere to such plans.
The gates of the two dams of the compound will be operated to retain water
for the shortest period of time consistent with the primary purpose of pro-
viding regional flood control and downstream flood management. The project
is completely a Federal project and as such, will be operated by the Corps
and not turned over to another agency. The Corps will consider any
suggestions by the Fish and Wildlife Service and NYSDEC regarding operation
of the dams as long as they don't seriously compromise the primery flood
control purposes of the project.

J. Recommendation 10 - The Fish and Wildlife Service has recommended
that certain wetland complexes within the lower floodpool be protected with
lateral dikes and flapgates. The Corps has determined that such protective
structures could not be built economically nor would they provide the type
of protection required.

k. Recommendation 11 - The U. S. Fish and Wildlife Service has recom-
mended that about 665 acres of wildlife habitat areas (wetlands) be obtained
to compensate for projected project-induced habitat losses and that such pur-
poses be authorized as part of the project. The projected losses are based
upon the Habitat Evaluation Procedures (HEP) analysis discussed in Fish and
Wildlife Coordination Act Report. Due to problems with the HEP analysis and
the fact that Corps policy requires that an alternative (traditional) mitiga-
tion analysis must be presented with a REP analysis, the Buffalo District
prepared a separate mitigation analysis. This analysis is based upon pro-
jected losses of fish and wildlife habitat from both construction and opera-
tion of the project. The entire analysis is contained in Appendix A, Section
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A-6 of this FEIS. The alternative analysis has concluded that about 711

acres of compensation wetlands should be obtained to offset projected losses
of habitat from construction and operation of the project. The Buffalo
District has recommended that the project be authorized to include provisions
for ubtaining 711 acres of compensation wetlands in close proximity to the
project area. The Corps will turn these lands over to the NYSDEC if
requested, however, the Corps currently has no authority to fund State
wildlife agencies for the administration (operations and maintenance) of such
areas.

1. Recommendation 12 - The Fish and Wildlife Service has recommended

that certain improvements for public access to the reservoir areas be incor-
porated as part of the project. Puring post-authorization studies, the Corps
will further develop plans for providing public access to the reservoir
areas. The contingency cost in the project estimates is sufficient to pro-
vide such access improvements as the Fish and Wildlife Service has recom-
mended.

m. Recommendation 13 - The Fish and Wildlife Service has recommended
that all mitigation activities be jointly performed by the Corps, Fish and
Wildlife Service, and the NYSDEC. At the present time, the Corps does not
have the authority to fund other agencies for such activities.

9.06 Cultural Resources Coordination - In response to the lack of data
about cultural resources in the Batavia Reservoir Compound project area the
Buffalo District contracted with the anthropology department of the State
University of New York at Binghamton. The purpose of this contract was to
perform a reconnaissance level cultural resources investigation of the proj-
ect area. The field and literature search efforts were conducted during the
summer and early fall of 1979. A preliminary report has been submitted to
the Buffalo District and as of August 1980 has been reviewed by the District,
the State Historic Preservation Officer (SHPO), the State Archaelogist, and
the Heritage, Conservation, and Recreation Service. Appendix F of this FEIS
gives more details on the cultural resources investigations and coordination.

9.07 Relationship of the Proposed Plan to Executive Order 11988 -

Flood Plain Management - It is the Corps of Engineers policy, in relationship
to Executive Order 11988 - Flood Plain Management, dated 25 May 1977, as
described in ER 1165-2-26, to avoid development in a base (100-year) flood
plain wherever possible. The general objective is to avoid, to the maximum
extent possible, long- and short-term adverse impacts associated with the
occupation and modification of a base flood plain whenever there is a prac-ticable alternative to such an action. The Corps policy is to:

a. Avoid development in the base flood plain unless it is the only prac-
ticable alternative.

b. Reduce the hazards and risks associated with floods.

c. Minimize the impacts of floods on human safety.

d. Restore and preserve the beneficial values of the base flood plain.

72 R. 11/81



9.08 In relationship to EO 11988 and general guidance contained in the
ER 1105-2-200 series of Corps Regulations, several alternatives were devel-
oped for the primary planning objective of providing flood protection to
affected persons, residences, and manufacturers in the Tonawanda Creek
Watershed. Chapters 1 and 6 of this FEIS describe these alternatives in
detail. The nonstructural base plan, described in Chapter 6, recommends aqnumber of measures including flood warning, floodproofing, flood insurance,
flood plain regulation, and permanent evacuation and is the plan that avoids
development on the base flooding. As described in Chapter 6, this plan's
operational dependability is suspect-and is not economically justified. All
of the structural plans involve construction in the base flood plain,
although these structures are designed to provide flood control and should
not be seriously damaged by flooding. The Batavia Reservoir Compound has
been determined to be the best structural plans from engineering and environ-
mental standpoints. Secondary development, induced by the project in the
base flood plain, can be minimized by effective flood plain management by
communities in downstream areas.

9.09 Therefore, the Corps has concluded that there is no practicable
alternative to the proposed action which will occur in the base flood plain
of Tonawanda Creek and that the recommended action (construction of the
Batavia Reservoir Compound) is in conformance with Executive Order 11988 -
Flood Plain Management.

9.10 Relationship of the Proposed Plan to Executive Order 11990 -

Protection of Wetlands - It is the Corps of Engineers Policy, in relationship
to Executive Order 11990 - Protection of Wetlands, dated 24 May 1977, and
various Corps of Engineers Regulations, to avoid development that will
directly or indirectly effect wetlands, unless no practicable alternative to
such development exists, and the development is necessary. Construction of
dikes and embankments will result in the loss of about 44 acres of wetland.
This is a small percentage of the approximately 1,000 acres of wetland that
occur within the limits of the Batavia Reservoir Compound. The results of
the Feasibility Study for the Tonawanda Creek Study has concluded that
construction of the Batavia Reservoir Compound is the best plan, generally
speaking is the only practicable plan, and overall has more environmental
quality enhancement measures than any of the plans considered. Therefore,
the Corps has concluded that no practicable alternative to the Batavia
Reservoir Compound exists and that construction of the project is needed for
flood control purposes. Therefore, construction of the Batavia Reservoir
Compound, even though it will directly affect about 44 acres of wetland, is
in conformance with Executive Order 11990 - Protection of Wetlands.

9.11 Section 404 - Section 404(r) of the Clean Water Act of 1977
requires that, if possible, the evaluation of the discharge of dredged or
fill materials into waters of the United States be included in an
Environmental Impact Statement submitted to Congress pursuant to the National
Policy Act of 1969 prior to the authorization of that project for construc-
tion or an appropriation of funds for construction of the project. Corps of
Engineers Circular EC 1105-2-104, Implementation of Section 404(r) of the
Clean Water Act, provides instructions on options for the Section 404(r)
process. For the Batavia Reservoir Compound (Modified), the Buffalo District
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has selected Option A as defined in the circular. Option A does not seek an
exemption from implementing the Section 404 guidelines, specifically pro-
viding a Section 404(b)(1) evaluation, as part of the authorization process.
The Buffalo District realizes that with such a major project as the Batavia
Reservoir Compound (Modified) changes made during the Phase I General Design
Memorandum studies, conducted after Congressional authorization, would render
a Section 404(b)(1) done at this time invalid. Therefore, the Buffalo
District has selected Option A as defined in EC 1105-2-104 and will conduct a
Section 404(b)(1) evaluation during Phase I AE&D studies when this FEIS will
be updated or redone.

9.12 Draft Environmental Impact Statement Coordination - The Draft
Environmental Impact Statement presenting the Batavia Reservoir Compound as
the selected plan was distributed to the agencies, individuals, and groups
listed below for review and comment on 4 May 1976. At the same time, the
DEIS was filed with the Council on Environmental Quality and notice of
availability was recorded in the Federal Register dated 14 May 1976 com-
mencing the official 45-day review period.

Federal Energy Administration
U. S. Department of Health, Education and Welfare, Region II
U. S. Environmental Protection Agency
Region II Office
Rochester Field Office

U. S. Department of Interior
Office of Environmental Project Review
Bureau of Indian Affairs

U. S. Department of Commerce
U. S. Department of Transportation
U. S. Soil Conservation Service
U. S. Forest Service
U. S. Department of Housing and Urban Development
U. S. Bureau of Outdoor Recreation
Great Lakes Basin Commission
Federal Highway Administration, Region I
Honorable J. L. Buckley, U. S. Senator
Honorable B. B. Conable, Jr., U. S. Representative
Honorable Jack Kemp, U. S. Representative
Honorable Henry J. Nowak, U. S. Representative
Advisory Council on Historic Preservation
National Park Service
New York State Department of Transportation
New York State Parks and Recreation Department
Director of Environment Management
Bureau of Recreation Planning

New York State Office of Planning Services
New York State Historic Preservation Officer
New York State Department of Commerce
Program Planning Analyst
Division of Industrial Services and Technologies
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New York State Department of Transportation
Office of Planning and Development
Program Analysis Bureau

New York State Urban Development Corporation
Program Development Division
Project and Environmental Impact Statement Review

New York State Department of Environmental Conservation
Office of Environmental Analysis
Director of Water Resources Planning

New York State Department of Health
Sierra Club - Niagara Group
Trout Unlimited (Western NY Chapter)
Izaak Walton League of America
League of Women Voters (Erie Co.)
League of Women Voters (Genesee Co.)
League of Women Voters (Niagara Co.)
Buffalo Audubon Society
The National Wildlife Federation
Northwestern University (Center for Urban Affairs)
National Audubon Society (Central Midwest Regional Office)
Center for Environmental Management (Cornell University)
Erie-Niagara Counties Regional Planning Board
Erie County Department of Planning
Genesee County Department of Planning
Attica Town Planning Board
Batavia City Planning Board
Batavia Town Planning Board
Pembroke Town Planning Board
Stafford Town Planning Board
Genesee County Health Department
Department of Environmental Quality of Erie County
Erie County Laboratory (Public Health Division)
Tonawanda Indian Reservation
Mr. Koichiro J. Yagi, (SUNY)
Dr. James R. Spotila, (SUC)
Ms. Kathleen Hassan
Dr. Wayne Hadley, (SUNY)

9.13 Comment - Response - The commenting letters on the Draft
Environmental Impact Statement for the Tonawanda Creek study and corres-
ponding Corps response appear on the following pages. Each commenting
letter has been separated into specific comments and numbered along the left
hand margin of the letter. Corps responses to each comment can be found by
referring to the corresponding number to the right of each letter of comment.
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APPENDIX A
NIOLOGICAL STUDIES AND FISH AND WILDLIFE COORDINATION

SECTION A-1
FISH AND WILDLIFE SERVICE COORDINATION ACT REPORT



UNITED STATES
DEPARTMENT OF THE INTERIOR. -

FISH AND WILDLIFE SERVICE - -
100 Grange Place

Room 202
Cortland, New York 13045

9
October 23, 1980

Colonel George P. Johnson
District Engineer, Buffalo District
U.S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Johnson:

This constitutes our report on effects the flood control project for the
Tonawanda Creek Watershed, Towns of Batavia and Alexander, Genesee
County, New York, would have on fish and wildlife resources. It was
prepared under the authority of and in accordance with Section 2(b) of
the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16
U.S.C. 661 et seq.). This report supersedes our report of April 16,
1980.

Authorization to study the feasibility of flood management in the
Tonawanda Creek Watershed, New York, derives from a resolution of the
Senate Committee on Public Works, United States Congress, adopted June
15, 1950. This authorization was expanded by resolutions of the House
of Representatives Committee on Public Works, United States Congress,
adopted August 16, 1950 and July 23, 1956. Present authorization
provides only for a determination of project feasibility, whereas
additional feasibility studies (General Design Memorandum), as well as
the actual construction, have yet to be authorized and funded by Congress.

Engineering and geophysical data presented in this report are from the
Interim Report on Feasibility of Flood Management in Tonawanda Creek
Watershed and Technical Appendices (U.S. Army Corps of Engineers, 1979)
and from communications with your office prior to February 15, 1980.
Biological data are primarily from field reconnaissance conducted by
personnel from your office and from our office in Cortland, New York.
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Data were also taken from unpublished Hunter Use and Game Survey Reports
*for the Batavia Cooperative Hunting Area, New York State Department of

Environmental Conservation, Avon, New York and from unpublished fisheries
surveys conducted in the Tonawanda Creek basin by the State University
of New York at Buffalo and Bio Systems Research, Inc., Buffalo, New
York. Baseline habitat conditions were evaluated by an interagency team
comprised of personnel from your office, the U.S. Fish and Wildlife
Service, and the New York State Department of Environmental Conservation
using the Service's Habitat Evaluation Procedures. Our analysis is
based on a 100-year project life for the years 1980 through 2079.

This report has been reviewed and endorsed by the Division of Fish and
Wildlife of the New York State Department of Environmental Conservation
as signified by the attached letters from Director Kenneth F. Wich,
dated February 20 and September 29, 1980.

DESCRIPTION OF THE PROJECT

The selected plan for flood management in the Tonawanda Creek Watershed
is the Batavia Reservoir Compound (modified) (Fig. 1). The proposed
plan is to construct two floodwater detention reservoirs (dry dams) on
Tonawanda Creek for the primary purpose of reducing average annual flood
damages in the lower basin by approximately 74 percent. At maximum
floodpool, the reservoirs would inundate a tract of roughly 4,763 acres
(1,929 ha) (about 894 acres (362 ha) in the upper reservoir and 3,869
acres (1,567 ha) in the lower reservoir) of bottomland between the
Village of Alexander and the City of Batavia, Genesee County, New York.

The upper dam would be located approximately 200 feet (61 m) downstream
of the Delaware Lackawanna Railroad (Conrail) embankment and would
stretch 5,450 feet (1,661 m) across the Tonawanda Creek Valley (Fig. 1).
The width by height dimensions of the dam would be 98 x 19 feet (30 x
5.8 m). This embankment would be designed to function as an emergency
spillway with a top elevation of 922.5-feet (281.2 m). Approximately 2
feet (60 cm) of water would flow over the dam during a Standard Project
Flood assumina a maximum pool elevation of 924.5 feet (281.8 m).

The principal outlet works for the upper reservoir would consist of a
control structure, stilling basin, and outlet channel located at or near
the intersection of the upper dam and Tonawanda Creek. The control
structure would be a five-conduit reinforced concrete box culvert with
the capacity to pass flows of 2,000 cfs (56 cms) under natural flow
conditions and up to 10,700 cfs (300 cms) under the 100-year flood
condition. Each conduit would be 11 feet wide by 11 feet high (3.4 x
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3.4 m) and equipped with an electrically operable fixed wheel control
gate. An upstream inlet flume would funnel water into the gated conduits.
The inlet flume would consist of a reinforced concrete section located9adjacent to the control gates and steel sheetpile wingwalls. The channel
bottom between the wingwalls would be protected with 24-inch (60 cm)
riprap placed on a 12-inch (30 cm) bedding layer. The riprap would
extend from the concrete floor slab to a line 10 feet (3 m) upstream of
the wingwalls. The stilling basin would be a reinforced concrete structure
61 feet (18.6 m) wide and 62 feet (18.9 m) long with 4 raised end sill 4
feet (1.2 m) high. A new outlet channel, starting at the stilling basin
end sill, would be excavated normal to the dam and would extend downstream
for approximately 1200 feet (366 m) to a junction with the existing
creek channel. The outlet channel bottom, flaring from a width of 71
feet (21.6 m) at the stilling basin to 91 feet (27.7 m), would be protected
with 24-inch (60 cm) riprap placed on a 12-inch (30 cm) bedding layer
for a distance of approximately 100 feet (30.5 m). The meandering Tonawanda
Creek channel immediately downstream from the upper dam would be abandoned.

The lower dam would be located approximately one-half mile (0.8 km)
south of the City of Batavia and would stretch 5,600 feet (1,707 m)
across the Tonawanda Creek valley (Fig. 1). The width by height dimensions
of the dam would be 69 x 12 feet (21 x 3.1 m). This embankment is
designed to function as an emergency spillway with a top elevation of
900 feet (274.3 m) from Creek Road westward for approximately 4,000 feet
(1,219 m). Approximately 2.6 feet (80 cm) of water would flow over the
dam during a Standard Project Flood assuming a maximum pool elevation of
902.6 feet (275.1 m). From Creek Road to the east abutment, and for a
short distance at the west abutment, the embankment is designei as a
non-overflow section with a top elevation of 905.5 feet (275 m, and
grassed slopes.

The principal outlet works for the lower reservoir would consist of a
control structure, stilling basin, and outlet channel located 900 feet
(275 m) east of the intersection of the lower dam and Tonawanda Creek.
The control structure would be a four-conduit reinforced concrete box
culvert with the capacity to pass flows of up to 6,000 cfs (168 cms)
under the 500-year flood condition. Each conduit would be 11 feet wide
by 11 feet high (3.4 x 3.4 m) and equipped with an electrically operable
fixed wheel control gate. An upstream inlet flume would funnel water
into the gated conduits. The inlet flume would consist of a reinforced
concrete section located adjacent to the control gates and steel sheet-
pile wingwalls. The channel bottom between the wingwalls would be
protected with 24-inch (60 cm) riprap placed on 12-inch (30 cm) bedding
layer. The riprap would extend from the concrete floor slab to a line

*. 10 feet (3 m) upstream of the wingwalls. The stilling basin would be a
reinforced concrete structure 48.5 feet (14.8 m) wide and 62 feet (18.9
m) long with a raised end sill 4 feet (1.2 m) high. A new inlet channel,
starting at the inlet flume, would be excavated normal to the dam and
would extend upstream for approximately 500 feet (152 m) to a junction
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with the existing creek channel. A new outlet channel, starting at the
stilling basin, would be excavated normal to the lower dam and would
extend downstream for approximately 100 feet (30.5 m) to a junction with
the existing creek channel. The outlet channel bottom, flaring from a
width of 48.5 feet (14.8 m) at the stilling basin to 70 feet (21.3 n),

would be protected with 24-inch (60 cm) riprap placed on a 12-inch (30
cm) bedding layer for its entire length. The meandering Tonawanda Creek
channel immediately upstream from the lower dam and west of the principal
outlet works would be abandoned.

Several non-overflow training dikes would be located along the east and
west sides of the Tonawanda Creek valley (Fig. 1). Along the east side,
a dike would stretch 950 feet (290 m) across a natural saddle located
approximately 1,000 feet (305 m) south of East Road. Along the west
side, three dikes would be located approximately 500 feet (152 m) east
of Route 98 in the reach between Cookson Road and the Lehigh Valley
Railroad (Conrail) embankment. These dikes would stretch 3,330 feet
(1,015 n), 600 feet (183 m), and 150 feet (46 m) across low areas in
order to prevent possible overtopping of Route 98. The maximum height
of these dikes varies from 5.5 to 9 feet (1.7-2.7 mn). To provide the
required interior drainage, each dike would have a gated culvert consisting
of a 24- to 35-inch (60-90 cm) diameter reinforced concrete pipe, reinforced
concrete headwalls and wingwalls, and automatic flap gates mounted on
the reservoir side of each dike.

The two dams and four training dikes would be earthen fill structures
having 1 vertical on 3 horizontal side slopes; the dikes would be seeded
and the dams riprapped on both upstream and downstream faces. The
riprap would be chinked with 6 inches (15 cm) of topsoil and seeded with
crown vetch.

Construction of the dams and dikes would require stripping an area of
35.6 acres (14.4 ha). Of this total, 14.3 acres (5.8 ha) would be
cleared and grubbed. Also, construction of the dams and dikes would
require the filling-in of 8.9 acres (3.6 ha) of wetland associated with
the lower reservoir.

Downstream from the upper reservoir a section of Peaviner Road and the
existing bridge over Tonawanda Creek would require relocation due to the
realignment of the creek channel fn the vicinity of the principal outlet
works. A 60-foot (18 m) span highway bridge would be provided over the
new outlet channel from the principal outlet works. The abandoned Lehigh
Valley Railroad (Conrail) bridge over Tonawanda Creek would be permanently
removed to improve hydraulic conditions downstream of the lower reservoir.
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The existing Tonawanda Creek channel within the lower reservoir would be
cleared of snags and debris jams to ensure a channel capacity of roughly
2,000 cfs (56 cms). Dead trees along the channel banks and overhanging,9partially uprooted trees would also be removed. The sections of abandoned
creek channel would be utilized as spoil areas for waste materials from
clearing and stripping operations associated with the construction of
the upper and lower dams and from clearing and snagging operations along
the existing creek channel within the lower reservoir.

Under the present plan, all lands lying within the reservoir floodpool
boundaries would be placed under flowage easement with the private
landowners. These lands could still be farmed, but 37 residences and 3
farmsteads in the lower reservoir and 8 residences in the upper reservoir
would have to be purchased and removed.

DESCRIPTION OF AQUATIC AND TERRESTRIAL ECOSYSTEMS

General

The Tonawanda Creek Watershed, an area of about 648 square miles (1,678
square kilometers), is located in western New York and includes portions
of Erie, Genesee, Niagara, Orleans, and Wyoming counties. It occupies
parts of two physiographic provinces -- the Appalachian upland and the
Erie-Ontario lowland. Tonawanda Creek, the major stream of the watershed,
rises in the Cattaraugus Hills in the Town of Wethersfield in Wyoming
County. From its source, approximately 1,929 feet (588 m) above sea
level, the creek flows northward approximately 22 miles (35 km) through
deep valleys with steep sides and slopes to enter the Erie Plain near
the Village of Attica. From Attica, the creek continues to flow northward
for nearly 20 miles (32 km) through essentially flat bottomland to the
City of Batavia, where erosion resistant rock formations of the Onondaga
Escarpment turn the creek's channel to a westward flow through the Erie
Plain. Lands surrounding the creek and its tributaries consist primarily
of farm fields and various types of natural open space, including grass
fields, wetlands, brush, and forests. The creek also passes through
residential, commercial, and industrial areas in the villages of Attica
and Alexander, and in the City of Batavia.

Aquatic Resources

The portions of Tonawanda Creek and its tributaries lying within the
project area are designated Class "A" waters by the New York State
Department of Environmental Conservation (NYSDEC). Class "A" is the
highest water quality category in New York's classification system, but
the NYSOEC does not consider this area to be trout inhabited water
(Class "A(t)"). While trout are not normally stocked in these waters,
some brown trout have been found in the Little Tonawanda Creek tributary
(Table 1).
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A wide diversity of aquatic macro-invertebrates have been collected from
Tonawanda Creek and the Little Tonawanda Creek tributary (Great Lakes
Laboratory, 1976). In both creeks the aquatic macro-invertebrates
collected were primarily indicative of relatively unpolluted stream
conditions. The dominant macro-invertebrate groups sampled were amphipods,
anisopterans (dragonflies), dipterans (midges, true flies, horse flies,
and black flies), coleopterans (water beetles), hemipterans (water
boatman, water striders, and water scorpions), decapods (crayfish),
ephemeropterans (mayflies), gastropods (snails), isopods, lepidopterans
(water moths), megalopterans (alderflies), oligochaetes (aquatic earthworms),
sphaeriids (clams), trichopterans (caddisflies), and zygopterans (damselflies).

Torawanda Creek meanders through numerous farm fields, but is relatively
undisturbed by most farm-related activities. However, intensive agricul-
tural practices in the watershed tend to increase water runoff and
thereby result in an increased sediment load in the creek during wet
periods. The creek also passes through brushlands and forested areas,
and is well-shaded for most of its length by a thick growth of riparian
vegetation. This shading tends to create a cool, glen-like situation
along the creek, even during the warmest days of summer. The banks are
steeply sloping and usually consist of sand or clayey mud. Fallen trees
and branches stretch across the creek in many places, and these snags
tend to collect woody debris behind them. Turbid conditions seem to
prevail throughout the year, with the creek being clearest during low-
flow conditions (usually in summer) and most turbid during periods of
peak runoff. Current in the main creek channel is relatively slow and
water depth is variable, ranging from as little as 4 inches (10 cm) in
riffle areas to greater than 4.3 feet (1.3 m) in deep pools (Bio Systems
Research, 1979). The largest tributary of Tonawanda Creek, Little
Tonawanda Creek, varies greatly in character: the upstream stretches are
low, clear, rocky, and have moderate flow, whereas the downstream
stretches are more turbid, silt-laden, and have a slow current (ibid.).
Several other tributaries are present and their physical conditions vary
like those of Little Tonawanda Creek. A number of ponds and oxbows are
located in the project area. These lentic environs are warm, turbid,
have mud bottoms, and are sometimes connected to channels having intermittent
flow conditions.

Fishirig in Tonawanda Creek occurs-primarily in the vicinity of automobile
and railroad bridges, where access is best. Float-fishing is possible,
but difficult because of snags and debris jams in the creek. Small
tributaries, ponds, and oxbows are fished quite readily from shore.
Sport fishes sought include smallmouth bass, largemouth bass, and
northern pike. Brown trout are present in Little Tonawanda Creek and
they probably sustain some fishing pressure. Available panfish species
include the pumpkinseed, bluegill, green sunfish, rock bass, yellow
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perch, and brown bullhead. Numerous forage fish are also present. A
total of 29 species of fish have been found to occur in this portion ofqthe watershed (Table 1).
Terrestrial Resources

Terrestrial vegetation consists primarily of cropland, hayfield, pasture,
emergent marsh, shrub swamp, and forested wetland. These cover types
also encompass wet meadows, riparian hardwood stands, and vegetation
associated with railroad rights-of-way. Farmlands consisting of hay,
pasture, and crops of corn, sunflowers, and beans tend to dominate the
landscape.

Wet meadows are the most homogeneous of existing cover types and are
dominated by introduced species of yellow and white iris. Other plants
found in association with the iris were skunk cabbage, purple loosestrife,
and various sedges and grasses. Few vertebrates were found in association
with this cover type and those that do occur are usually associated with
open water pools, or are only seasonally present. Gray treefrogs,
leopard frogs, bullfrogs, kingbirds, bobolinks, red-winged blackbirds,
barn swallows, spotted sandpipers, mallard ducks, and muskrats have been
found in association with this cover type in late spring and summer, and
migrating shorebirds and waterfowl have been observed to make extensive
use of these areas in spring and fall.

Emergent marshlands typically have a heterogenous mixture of open water
and several species of cattail. Other plants found in association with
cattail marshes were willow, purple loosestrife, yellow iris, white
iris, water parsnip, water hemlock, nightshade, sensitive fern, and
various horsetails, sedges, and grasses. These areas usually have some
standing water throughout the year and have much intrinsic value to
wildlife. Some species, including many frogs, toads, salamanders, and
birds, require these areas for their seasonal breeding activities and
for the development and the raising of young. Other species, such as
barn swallows, tree swallows, and kingfishers, use these areas solely
for feeding, whereas fish, green frogs, bullfrogs, water snakes, aquatic
turtles, and some birds are year-round residents. Migrating waterfowl,
herons, and shorebirds use these areas extensively in spring and fall.

Shrub swamps are comprised of woody species such as red-osier dogwood,
silky dogwood, arrow-wood, buckthorn, slippery elm, hawthorne, willow,
eastern cottonwood, and white and green ash. Herbaceous species present
include purple loosestrife, yellow iris, bindweed, Joe-Pye-weed, and
various grasses, sedges, and legumes. Wildlife use is extensive and
many resident and non-resident species nave been observed in these areas
(Table 2). Most shrub species provide an important winter food resource
for resident birds and mammals, and for migrant birds in spring and
fall.
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Forested wetlands vary from permanently flooded to seasonally dry and
the plant species composition tends to vary-with the moisture regime.
The wettest areas are dominated by green ash, silver maple, red maple,
and willow. Other species associated with wet areas include silky
dogwood, buttonbush, slippery elm, honeysuckle, water parsnip, water
plantain, cardinal flower, and fringed loosestrife. Drier sites are
dominated by American beech, shagbark hickory, bitternut hickory, red
oak, white oak, and sugar maple. Other species in dry sites include
silver maple, green ash, choke cherry, ironwood, witch-hazel, buckthorn,
hawthorne, wild grape, wild rose, woodbine, Christmas fern, blue cohosh,
enchanter's nightshade, beggarticks, and May-apple. Forested wetlands
have a diverse vertebrate fauna associated with them (Table 2) and are
an important component of the terrestrial ecosystem, providing, for
example, many nesting sites for birds, denning sites for snakes and
mammals, and cover for terrestrial amphibians.

Railroad rights-of-way possess a diverse floral association that includes
forests, shrublands, and old-field herbaceous situations. Species most
intimately associated with these rights-of-way include hawthorne, slippery
elm, staghorn sumac, willow, box-elder, common elderberry, arrow-wood,
buckthorn, red-osier dogwood, woodbine, and wild grape. Herbaceous
species found were numerous and include teasel, milkweed, Queen Anne's
lace, poison-ivy, cow parsnip, touch-me-not, sorrel, curled dock, and
various grass species. The faunal component was equally diverse (Table
2), while the diversity of both the flora and fauna seemed richest on
the unmanaged and abandoned rights-of-way.

In general, and as a group, amphibians are well represented in the
project area (Table 2) and they are quite abundant. The consistently
damp soil conditions seem to favor frogs and toads, but may be limiting
for salamanders. Seasonal ponds, emergent marshes, shrub swamps, and
forested wetlands are used by these species for their spring breeding
activities. Green frogs and bullfrogs spend both their larval and adult
life stages in these aquatic habitats, whereas wood frogs, gray tree
frogs, spring peepers, American toads, and the Jefferson's and blue-
spotted salamanders spend their adult life in shrubby and wooded areas.
Adult western chorus frogs and northern leopard frogs spend the summer
in grassy fields and wet meadows. The more aquatic amphibians, including
the green frog, bullfrog, and northern leopard frog, overwinter in the
mud at the bottom of aquatic habitats, whereas the more terrestrial
species unnel into the soil of upland habitats.

Reptiles are represented by at least six snakes and three turtle species
(Table 2), but this group is generally quite secretive and could be more
diverse than is indicated by the available information. Snakes are wide
ranging and utilize most of the various habitats available to them in
the project area, with the exception of water snakes which are restricted
to aquatic areas. The three turtle species are primarily aquatic; the
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painted turtles and snapping turtles being most common in ponds, marshes
and swamps, whereas the wood turtles are restricted to streams and
associated riparian habitats and forested wetlands.

The avian component constitutes a visible and integral part of the
Tonawanda Creek basin fauna. In numbers of species, birds were the most
abundant vertebrate group. A diversity of habitat types interspersed
with inte,,sive agriculture provided what seemed to be excellent conditions
for successful avian reproduction. Avian species observed during spring
and summer breeding bird surveys in 1979 are listed in Tables 2 and 3.
Birds observed in the basin during spring and summer, but not known to
breed there, were the great blue heron, great egret, American bittern,
and red-bellied woodpecker.

Aside from the use of the basin by breeding birds, there is considerable
use of the area during spring and fall by migrants, and in summer by
non-breeders. In the spring of 1979, two separate flocks of approximately
800-1,000 Canada geese each were 'observed on partially flooded farmlands
at two locations near the main creek channel and within the bounds of
the lower reservoir floodpool. The basin seems to serve as an alternative
feeding and resting area for the enormous numbers of migrating ducks and
geese that stop at nearby Iroquois National Wildlife Refuge each spring.
Great blue herons, usually single but sometimes in floc.ks of 10-12, were
observed throughout the basin during the spring and summer of 1979. One
such flock was observed regularly in the large wetland complex near the
junction of the Erie and Delaware Lackawanna (Conrail) railroads.

A diverse mammalian fauna is present in the Tonawanda Creek watershed
(Table 2) and a wide variety of habitats are utilized, including marshes,
swamps, forests, and agricultural lands. Mink, muskrats, raccoon and
white-tailed deer seemed most abundant and were found in very close
association with Tonawanda Creek and adjacent forested wetlands. Two
important fur-bearers, beaver and river otter, were not observed during
field reconnaissance, but both species have been previously reported
from the Batavia-Alexander area by'State biologists.

Public hunting is permitted on many private lands through cooperative
agreements between landowners and the New York State Department of
Environmental Conservation. The trapping of furbearers is also pursued,
but there is no provision for this activity on Coop lands. Game species
taken by hunters include raccoon, red fox, eastern gray squirrels,
eastern cottontail rabbits, white-tailed deer, woodcock, ring-necked
pheasant, and various ducks, geese, and rails. Furbearers taken by
trappers include mink, muskrat, and raccoon.
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The five major terrestrial habitat or land-use types in the project area
were evaluated by an interagency team on September 20-21, 1979 using the
Service's Habitat Evaluation Procedures (U.S. Fish and Wildlife Service,
1979a). Baseline habitat data were established by measuring and/or
estimating the physical and vegetative habitat characteristics important
to the wildlife species used in the evaluation. The evaluation elements
(wildlife species) utilized (Table 4) were selected as being representative
of the wildlife forms present in the project area and include species
that are: (1) economically important; (2) of high public interest; (3)
good indicators of habitat quality; and (4) of particular interest due
to restricted range, high vulnerability, and/or special habitat requirements.
The habitat inventory characteristics measured and/or estimated (Table
5) were derived from life history accounts developed for this particular
evaluation (U.S. Fish and Wildlife Service, 1979b). Cover maps were
prepared (Figures 2 and 3) and surface area was estimated based on
maximum floodpool elevations provided by your staff in August, 1979,
(922.5 feet (281.2 m), upper floodpool; 900 feet (274.3 m), lower
floodpool). Table 6 depicts the baseline Habitat Suitability Indices
(HSI), the surface area (hectares), and the Habitat Units (HSI x hectares)
determined for each habitat type. HSI is an estimate of the relative
value of a particular habitat type to the wildlife species used in the
evaluation. For comparison, forested wetland received the highest
rating for wildlife (HSI=0.803) and cropland the lowest (HSI=0.605).

PROJECT IMPACTS ON AQUATIC AND TERRESTRIAL ECOSYSTEMS

General

No comprehensive studies have been made to assess the effects of dry
dams and their operation on either aquatic or terrestrial ecosystems;
therefore the beneficial and adverse impacts of the Batavia Reservoir
Compound on fish and wildlife are treated primarily in terms of the
impacts that we are best able to evaluate. These are generally short-
term effects, but the long-term effects of dry dams are also considered
where there is sufficient information available to undertake a cogent
analysis of potential project impacts.

Aquatic Resources

The construction of dry dams, lateral dikes, and outlet works could
result in the potential for erosion of soil into the creek and the re-
suspension of bottom sediments, resulting in an increased level of
turbidity in the creek in the immediate vicinity of and downstream from
project construction and maintenance activities. The increased level of



turbidity could then stress fish and macro-invertebrate populations,
especially fish eggs and larvae, which are particularly sensitive to
changes in the concentration of suspended solids. Filter-feeding
invertebrates would be the most adversely affected invertebrate group.
However, fish are usually more sensitive to suspended solids than are
most invertebrates. Stern and Stickle (1978) reviewed the effects of
turbidity in aquatic environments and listed: (a) thickening of gill
lamellae, (b) excessive mucous secretion, (c) abrasion of branchial
epithelium, and (d) respiratory distress as the potential stressing
effects on fish from high concentrations of suspended solids. They also
cited the clogging of opercular cavities and gill filaments with clay
particles as factors leading to death. Suspended solids were reported
to cause a delay in the hatching of fish eggs, often for several hours.
Turbidity and 3uspended solids concentrations lower than those necessary
to cause death or physiological injury may also produce other responses,
including a disturbance in the normal population social structure and a
general reduction in activity that may reduce the fishes ability to
locate food and increase their susceptibility to predation (Heimstra et
al., 1969). Many of these effects would be expected to occur during and
imnediately following construction activities. They would be particularly
adverse if construction were to take place during late spring and early
summer when most fish breed (spawn) and when eggs, larvae, and young
fish are developing. High suspended solids concentrations would be
least harmful to fish if they were present during the winter months
rather than in summer.

The retention of flood waters and their regulated release would have
both beneficial and adverse effects on the aquatic ecosystem. Reservoir
regulated discharges, which are held at or below the bank-full stage
most of the time, would reduce bank erosion and bed scour and decrease
the amount of sediment picked up from the stream bed or brought in from
the flooding of bottomlands (Neel, 1963). These same conditions would
extend under some conditions the period of increased turbidity in Tonawanda
Creek beyond that found under flooding conditions without the project.
Whereas most flooding would pass suspended particulate matter through in
less than three days, the project would hold and release turbid floodwaters
for as long as 9.8 days. Despite the settling out of suspended particulates
in the reservoirs, some of the material would be resuspended by waters
leaving the reservoir compounds. The prolonged turbid conditions could
then severely stress fish and macro-invertebrate populations both downstream
from and within each of the reservoir compounds. The potentially adverse
effects of these conditions on aquatic resources would be essentially
the same as those discussed in the above paragraph and they warrant no
further discussion here. It should be noted, however, that while most

(fish will survive the normal increase in turbidity experienced under
annual flooding, the effects of prolonged turbidity could be adverse.
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The severity of any adverse effects would be increased if flooding were

to occur during late spring or summer when many fish species are breeding
(spawning) and when eggs, larvae, and young fish are developing.

The removal of snags and debris from the main creek channel would
result in both beneficial and adverse impacts. Snag removal would
permit the free passage of boats along the creek and therefore result in
greater opportunities for public use of fish and wildlife resources. On
the other hand, the snags, debris, and associated sediment deposits
create significant habitat for macro-invertebrates, fish, frogs, and
turtles. Their removal would reduce both the availability and the
diversity of aquatic habitats. Many aquatic insects, including collectors
(caddisflies), scrapers (mayflies), and predators (stoneflies and hellgrammites),
are all common inhabitants of log and debris jams (Hynes, 1970). Many
fish species congregate near obstructions (ibid.), and frogs and wood
turtles use them for shelter and basking sites. Sediment deposits
(which would be eroded if the snags were to be removed) serve as substrates
for burrowing invertebrates such as chironomids, ephemeropterans,
anisopterans, annelids, crustacea, and molluscs (Hynes, 1970; Anderson
et al., 1977). Detritivorous invertebrates utilize the organic matter
and7or the micro-flora of sediments as a food resource (Anderson et al.,
1977). Any shift or reduction in the macro-invertebrate population
would cause a reduction in the productivity of fish species dependent
upon that resource.

Riparian vegetation damaged or destroyed during snag removal could
result in increased stream temperatures through increased incipient
solar radiation received at the surface of the creek (Ringler and Hall,
1975). Increased water temperatures would significantly affect the
quality of the aquatic environment, potentially resulting in a change in
the structure of the aquatic community.

The construction of dry dam outlet works would inhibit to some extent
the normal movements of fish species present in Tonawanda Creek. Northern
pike, white suckers, and various other -fish species are known to migrate
to spawning areas; therefore if the outlet structures impede their
passage, either physically or through changes in fish behavior, then
reduced reproduction would likely occur for the affected species, along
with a change in the structure of the fish community.

The flooding of one or both of the reservoir floodpools would result in
some fish moving out of their normal habitat and into the temporary
reservoirs. With subsequent drawdown, some stream species could become
stranded in permanent pond habitats, whereas others could become stranded
in ponds or pools of water that eventually go dry. In either case, some
fish mortality could be expected. Should flooding occur during the
spawning season of a particular species then these activities would
likely be suspended and in some cases an entire season of reproduction

I
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could be delayed or possibly lost. If developing eggs should become
covered with sediments deposited by flood waters then significant mortality
could be expected at that life stage.

Terrestrial Resources

Construction of the Tonawanda Creek Flood Control Project would necessitate
the stripping of about 35.6 acres (14.4 ha) of wildlife habitat for dry
dam and lateral dike placement. These habitats provide shelter, food
resources and breeding sites for many amphibians, reptiles, birds, and
mammals found in and around the location of the proposed flood management
structures. We estimate that approximately 9.2 Habitat Units would be
lost due to the construction of these structures (Table 7).

Streamside activities necessary for snag removal would disturb riparian
vegetation that both stabilizes the creek banks and provides wildlife
cover. Riparian areas would be further affected by the placement of
dams across the creek and the abandonment and filling-in of portions of
the creek channel. These areas provide optimal habitat for some species
such as the mink and wood turtle, thus damage to riparian areas could
have significantly adverse effects on wildlife found in that habitat,
including a significant reduction in species diversity and carrying
capacity in remaining habitat.

Many amphibians, reptiles, birds, and mammals could be significantly
affected by complete inundation of terrestrial habitats. Whereas most
vertebrate communities can adapt to a permanent change in water level,
they cannot respond effectively to rapid and irregular short-term
inundation; therefore significant mortality could occur, especially
during the breeding/nesting season should inundation occur at that time.
For reptiles and birds, inundated eggs and/or young would result in a
significant loss of embryos and/or nestlings for a particular year.
Similar mortality could occur for mammalian young should their dens or
nests become flooded while the young are still in early stages of development.
Flood-water inundation would force many wildlife forms to higher, unflooded
areas resulting in unnaturally high concentrations of wildlife on floating
debris and on projecting trees and land areas. These concentrations
would then result in increased predation and competition, and also in
increased stress that would likely result in death for some individuals.
Thus, the short-term effects of flood-water inundation could be significantly
adverse.

The physical presence of the dry dams would act as a barrier to the
normal movement and dispersal of many vertebrate species. Smaller
vertebrates, such as salamanders that migrate to breeding ponds, would
be most affected, whereas large species, such as deer, would have
sufficient mobility to pass around the ends of the flood control structures
and therefore would be less affected.

L ...
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The inundation of terrestrial habitats by flood waters retained by the
proposed dry dams.would result in some significant adverse impacts on
wildlife resources and their habitats. The most severe changes in plant
species composition and abundance would likely occur in areas immediately
upstream of the dry dams. These areas often become "mudflats", as they
are flooded most frequently and for the longest duration, and because
suspended sediments and debris tend to be deposited there. Erosion and
sedimentation are continuous processes on reservoir mudflats an, successive
floodings tend to keep vegetation in an immature state (Wilson and
Landers, 1973). The current trend of keeping much of the upper reservoir
lands in hay and rowcrops (about 37 percent of the total area), as well
as the greater duration of flooding expected with project implementation,
will act to hasten the early development of mudflats in the upper floodpool.
Mudflat formation in the lower reservoir is expected to be less severe
due to the lesser frequency of flooding there, although the percentage
of land in hay and pasture is essentially the same (about 39 percent of
the total area).

Flooding imposes complex stresses on many vascular plants, most of which
arise from the depletion of oxygen in the flooded soil (Whitlow and
Harris, 1979). In addition to anaerobic soil conditions, plant age,
plant size, flood depth, flood duration, flood timing, substrate composition,
siltation, and wave and ice action are all factors that determine survivorship
when plants are flooded (McKim et al., 1975; Whitlow and Harris, 1979).
The time at which a flood occursdu-ring the growing season, along with
the duration or period that an area is flooded, can have a significant
impact on the survival of vegetation. Whereas dormant season flooding
usually has no effect on woody plants, seedlings flooded after leaf
flush are very susceptible to damage (Broadfoot and Williston, 1973).
In a study of six New England flood control reservoirs, McKim et al. (1975)
observed that smaller (less than 14-inch diameter) and younger-trees
were more affected by inundation than larger, mature trees, but that all
trees inundated for more than 90 hours were affected to some degree.
These authors further observed that ice conditions associated with
winter flooding caused extensive damage to trees on floodplains. Low-
growing, shrubby vegeition is very susceptible to flood damage, but may
recover quickly through resprouting.

To determine the effects of operating the proposed Batavia Reservoir
Compound (modified) on the terrestrial ecosystem, we estimated without-
and with-the-project Habitat Unit changes and net average annual gain
and loss of Habitat Units according to habitat type (Tables 8, 9, and
10, respectively). The data show a net gain of 10'.4 Habitat Units for
emergent marsh (EM) and pasture (P) habitat, and a net loss of 421.2
Habitat Units for shrub swamp (SS), forested wetland 1,0), and cropland
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(C) habitat. The indicated Habitat Unit changes reflect predicted
annual changes in plant species composition and community structure that
would likely result from flood-water inundation, mudflat formation
(sedimentation), and natural and project-influenced plant succession,
and presume that the following assumptions would hold true should the
project, as described herein, be implemented:

1. That currrent land-use patterns would remain unchanged over the
life of the project (100 years).

2. That 35% of the upper floodpool lands and 5% of the lower floodpool
lands would develop into unstable mudflats under with-the-project
conditions and that all mudflats would form within the first 25
years of project life.

3. That all habitat types would be equally affected by mudflat formation,
except that emergent marshlands in the lower floodpool would remain
unaffected (0% loss) and that cropland in the upper floodpool would
be severely affected (60% loss).

4. That the mudflats would have little or no wildlife value (HSI=0.000).

5. That the following changes in habitat composition would occur over
the period of analysis due to natural and project-induced plant
succession:

Without-the-Project Conditions With-the-Project Conditions

Present % of Habitat Resulting Present % of Habitat Resulting
Habitat Converted Habitat Habitat Converted Habitat

Upper Pool EM 0% EM EM 0% EM
SS 75% FO SS 50% FO
FO 0% FO SS 25% EM
P 25% SS FO 20% EM
C 0% C P 25% SS
....... P 25% EM
....... C 20% SS
..-.--. C 20% EM

Lower Pool EM 0% EM EM 0% EM
SS 80% FO SS 80% FO
FO 0% FO FO 10% EM
P 10% SS P 10% SS
C 0% C P 10% EM
....... C 20% SS

i."
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Construction of the project would result in the loss of some public
access to lands and waterways in the basin and in the freedom of movement
across lands and along watercourses. The loss of public access to
terrestrial and aquatic areas would occur primarily through construction
of the dry dams. These structures would deter, to some extent, the

public's ability to enjoy the benefits of the area's wildlife resources.
Of particular significance would be the severing of the Batavia-Alexander
Recreational Trail by the lower dam. The trail is currently owned by
Genesee County and is essentially that portion of the abandoned Erie
Railroad right-of-way that runs from Law Street to Peaviner Road. This
elevated pathway passes through a diverse assemblage of habitat types
(Fig. 3) and possesses a unique floral association that is attractive to
various forms of wildlife. The trail is currently used for hiking and
cross-country skiing, as well as for fish and wildlife related recreational
activities such as fishing and bird-watching. Genesee County plans to
resurface and in other ways improve this pathway for multiple recreational
uses. Estimates of public use show moderate (present) to heavy (projected)
use of the trail:

Present Use/Unimproved Projected Use/with Improvements
(persons-per-day) (persons-per-day)

Weekdays 15-25 60-80

Weekends 30-40 100-250

With the construction of the lower dam the right-of-way would become a
dead-ended structure and decrease in its realized and potential recreational
value.

PLAN OF DEVELOPMENT FOR AQUATIC AND TERRESTRIAL ECOSYSTEMS

In order to protect aquatic resources. a plan should be developed by the
Corps of Engineers in cooperation with and approved by the New York
State Department of Environmental Conservation, the U.S. Fish and Wildlife
Service, the U. S. Soil Conservation Service, and the U. S. Environmental
Protection Agency, to minimize the amount of project-caused erosion,
siltation, and water pollution in Tonawarda Creek and its tributaries
during and immediately after construction.
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To mitigate the potentially adverse effects of the dry dams on normal
fish movements in Tonawanda Creek, outlet works associated with the
upper and lower dams should be constructed in such a manner as to permit
upstream-downstream fish passage during normal flow (non-flood) conditions.
A plan detailing the provisions and/or facilities for fish passage
through the outlet works should be prepared by the Corps of Engineers in
cooperation with and approved by the New York State Department of Environmental
Conservation and the U. S. Fish and Wildlife Service. All necessary
structures should be incorporated into the overall design, construction,
operation, and maintenance plan for this project, and they should be
provided at project cost.

All construction activities associated with instream or streambank
areas, including snag removal, should be restricted to a period when
impacts on fish and wildlife resources would be minimal. We anticipate
that the least damage to those resources would be incurred if construction
were to take place during the period from July 15 through November 15,
when surface runoff and stream flow are generally lowest, and thus
avoiding both the critical overwintering period and the breeding season
of many fish and wildlife species.

Prior to the removal of snags from the creek and dead trees from along
its banks, a plan should be developed by the Corps of Engineers in
cooperation with and approved by the New York State Department of
Environmental Conservation and the U.S. Fish and Wildlife Service to
minimize the adverse effects of these activities on fish and wildlife
resources. The following provisions should be included in the plan: (a)
that stumps and logs embedded in the creek banks be cut rather than
pulled and that logs deeply embedded in the creek bottom be left undisturbed
in order to maintain complexity and hence diversity in the aquatic
ecosystem; (b) that large dead trees along the channel banks which are
in no imminent danger of toppling into the creek be left standing to
provide essential denning, nesting, resting, and feeding sites for
wildlife; and (c) that streamside activities be avoided where mature
riparian growth, particularly box-elder and willow, could be damaged.

Sections of Tonawanda Creek that are cut off or abandoned should be
plugged at their upstream and downstream ends with clean fill to provide
conservation pools for fish and wildlife and all riparian vegetation
associated with these areas should be left undisturbed.

The banks of Tonawanda Creek and upland areas surrounding the proposed
dry dams and lateral dikes that are disturbed during construction
activities, as well as riparian areas disturbed during snag and dead
tree removal, should be revegetated as soon as possible after construction
to mitigate the loss of wildlife habitat. A revegetation plan should be

qIi
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developed for the project in cooperation with and approved by the New
York State Department of Environmental Conservation and the U. S. Fish
and Wildlife Service. The plan should include the monitoring of growth
conditions to ensure that revegetation is successful and the replacement
of dead or dying plant species. All replanting, maintenance, and monitoring
activities should be funded as project costs.

To mitigate the potentially adverse effects of prolonged flooding on
fish and wildlife and their habitats, flood waters should be retained in
the reservoir for the shortest period of time necessary to reduce downstream
flood damages. Fish and wildlife and their habitats would then have a
greater potential for recovery if the duration of flooding was minimized;
however, the immediate and irreversible effects of complete inundation
would still be realized and could not be mitigated.

Valuable wetland complexes should be protected from complete inundation.
The more important of these areas are those wetlands located east of Old
Creek Road and within the upper reservoir floodpool (stippling in Fig.
2) and east of Creek Road and within the lower reservoir floodpool
(stippling in Fig. 3). Wetlands in the lower floodpool could be protected
by shallow dikes and flap gates; those in the upper floodpool would
require either a lengthy dike running parallel to the Erie-Delaware
Lackawanna Railroad (Conrail) embankment or the raising of the railroad
bed to an elevation above that of the maximum floodpool, the latter
method being most desirable. However, the estimated cost for the protection
of upper reservoir wetlands is $2,400,000. Because of this high cost
and the potential adverse environmental effects that could result during
the replacement of the railroad embankment, a more practicable solution
would be to compensate for predicted resource damage and losses through
in-kind compensation; that is, by purchasing another equally valuable
wetland complex outside of the maximum floodpool boundaries, and subsequently
managing it for fish and wildlife. The area of wetland that would need
replacement is approximately 111.6 acres (45.2 ha), including 37.3 acres
(15.1 ha) of emergent marsh and 74.6 acres (30.2 ha) of shrub swamp. We
estimate that the protection of wetlands in the lower reservoir floodpool
would cost $19,000 ($15,500 for initial construction and $3,500 for
annual operation and maintenance) and that the purchase and management
of wetland habitat to compensate in-kind for resource damage and losses
in upper reservoir floodpool wetlands would cost $69,600 ($67,800 for
initial land purchase and $1,800 for annual operation and maintenance).
All funds for wetlands protection, and replacement and management,
should be funded as project costs, and all needed protective structures
should be incorporated into the overall design, construction, and main-
tenance of the flood control project.
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Project-caused Habitat Unit losses should be compensated for through the
purchase and management of habitat that is equivalent in wildlife value
and located outside of the maximum floodpool boundary. Estimates of
areas needed for compensation were determined through the coordinated
efforts of biologists from the Corps of Engineers, the New York State
Department of Environmental Conservation, and the U. S. Fish and Wildlife
Service. Relative Importance Values (RIV's) were developed for each of
the habitat types in the project area (Tables 11-13). Using the RIV's,
adjustments were made from predominately cropland acreage to predominately
forested wetland acreage (Table 14). Forested wetland was selected as
the habitat type most desireable for acquisition (a) because it is the
wetland type that would be most affected by this project, and (b) because
of its high value (HSI=0.803, RIV=0.91). To ensure equitable compensation
of habitat losses, all lands considered for purchase should first be
rated for wildlife value by an interagency habitat evaluation team
comprised of biologists from the Corps of Engineers, the New York State
Department of Environmental Conservation, and the U. S. Fish and Wildlife
Service. We estimate that approximately $335,700 would be needed to
purchase lands for compensation of Habitat Unit losses and that $8,950
would be needed for management (annual operation and maintenance) of
lands during the life of the project. All costs indicated should be
funded as project costs and all lands acquired to compensate for Habitat
Unit losses should be administered by the New York State Department of
Environmental Conservation under a mutually agreeable plan developed by
the Corps of Engineers, the New York State Department of Environmental
Conservation, and the.U. S. Fish and Wildlife Service. The New York
State Department of Environmental Conservation has responded favorably
to the possibility of managing mitigation lands resulting from this
project and would most favor the purchase of lands adjacent to or near
the site of the flood control project. State biologists have identified
areas most desireable for acquisition (see attached Letter of Concurrence
dated September 29, 1980). These areas should be given first priority
for purchase when mitigation plans are finalized.

Loss of public access to lands and waterways and of free movement across
lands and along watercourses should be compensated for by providing some
means to walk and/or portage boats across the dams in the vicinity of
the main creek channel and to permit passage along the Batavia-Alexander
Recreational Trail. These problems could be remedied by (a) the construction
of paths or stairways across the dams in the vicinity of the main creek
channel, and (b) the construction of a sloping, earthern-fill ramp from
the surface of the recreational trail to the top of the lower dam where
it crosses the trail. With snag removal in the main creek channel, it
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could be expected that float-fishing and other boating recreation in the
creek would increase; therefore it would be essential to provide a means
to facilitate portaging, as well as to provide safe passage across the
dams for hunters, fishermen, etc. The construction of paths or stairways
would facilitate public use of fish and wildlife resources and compensate,
in part, for loss of public access to and across lands in the basin.
Use of the Batavia-Alexander Recreational Trail is also expected to
increase as Genesee County plans to resurface and in other ways improve
this pathway for multiple recreational uses. Bird-watching, fishing,
and other fish and wildlife related recreational activities are permitted
on and along the trail. The raising of the recreational trail (where it
would be crossed by the lower dam) would serve to maintain the trail's
integrity and would ensure full public use of the trail and access to
and across lands in the basin. We estimate that approximately $14,500
would be needed to provide for stone stairways on each of the dry dams
($11,500 for initial construction and $3,000 for annual operation and
maintenance) and that $10,000 would be needed to elevate the recreational
trail ($8,000 for initial construction and $2,000 for annual operation
and maintenance). These costs should be funded as project costs and the
recommended structures should be incorporated into the overall design,
construction, operation, and maintenance plan for this project. Further,
all Federal lands and waters in the project area should be open.to the
public for fish and wildlife related recreational uses.

The Batavia Reservoir Compound (modified) should be used as a mcdel for
future assessments of beneficial and adverse effects of irregularly
flooded dry dam structures and of measures necessary to mitigate any
adverse effects. Since no studies have ever been made of the effects of
dry dams and their operation on aquatic and terrestrial ecosystems, such
studies should be undertaken in association with this flood management
project. Studies should be planned to collect biological data on both
aquatic and terrestrial ecosystems prior to and during the construction
phase of the project and on ecosystem conditions during a period of at
least four years following project completion. In addition to its
potential use in relation to other dry dam projects, this study could
also provide information useful in mitigating the adverse effects of the
Batavia Reservoir Compound (when completed) through procedures such as
correcting the rate of outflow or lowering maximum floodpool elevations.
We estimate that approximately $96,000 would be needed to fund studies
necessary to determine:

1. The short-and long-term effects of irregular inundation on plant
and animal community structure.

2. The degree of silting and sedimentation that can be expected from
dry-dam operation and the effects of sedimentation on plant and
animal communities.
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3. The effects of dry-dams, dikes and outlet works on fish and wildlife
movements in the area of project influence.

4. The effects of snag removal on the structure and functioning of the
aquatic community and on public uses of the creek.

5. How reservoir outflow might be manipulated to achieve needed flood
protection and to concurrently minimize the adverse effects of the
project on fish and wildlife.

Prior to project construction, a plan of study should be developed by
the Corps of Engineers in cooperation with and approved by the U. S.
Fish and Wildlife Service and the New York State Department of Environmental
Conservation. The estimated $96,000 needed to fund the studies should
be applied for through the Corps of Engineers Research and Development
Program.

AN ALTERNATIVE PLAN FOR FLOOD MANAGEMENT

Of the alternatives presented by your agency for flood management in the
Tonawanda Creek watershed, the Batavia Reservoir Compound (unmodified
plan) was selected by the Service as having the least potential adverse
impact on fish and wildlife resources. We feel, however, that an additional
alternative exists that has not previously been considered by your
agency. This alternative would likely have fewer impacts on fish and
wildlife and could actually enhance existing aquatic and terrestrial
ecosystems. This alternative is a combination of both natural and
managed flood control.

Existing bottomland habitats in the watershed have the potential for use
as a system of natural flood control utilizing some management features.
Under present conditions, many wet meadow, emergent marsh, shrub swamp,
and forested wetland habitats are only seasonally flooded and during the
course of spring and summer months they lose much standing water. These
habitats would have greater intrinsic value to fish and wildlife if
water levels were more stable. A diverse group of vertebrates, including
many fish, amphibians, reptiles, waterfowl, herons, and furbearing
mammals, would benefit from the stabilization of water levels, and fish
and wildlife related recreational opportunities, including fishing,
trapping, hunting, and bird-watching would be greatly improved.
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Existing wetland habitats in the watershed could be modified with
structures such as shallow levees with overflow outlet works that would
retain floodwaters and maintain more seasondlly stable water levels as
well as increase flood storage capacity. Additional floodwater storage
could be created in suitable areas through the construction of overflow
diversion channels that would divert high flow water to some existing
retention areas as well as to newly-created off-channel impoundments.
These impoundments should be slow-draining with minimum-level conservation
pools that would permit the development of aquatic and semi-aquatic
plant associations. Off-channel impoundments, as opposed to the proposed
dry-dams, would preserve the integrity of the Tonawanda Creek channel,
as well as its ecology, and would provide needed floodwater storage, as
well as create good fish and wildlife habitat.

Our proposal to use wetlands for floodwater storage is not a new concept,
but even in the most ideal situation there is a need for man's assistance
to promote natural watershed storage. For example, along the Charles
River in Massachusetts, upper and middle watershed wetlands retain
floodwaters and release them slowly, thereby lessening potential flooding
problems in the lower reaches; but even so, many of the watershed's
roadways have undersized culverts and bridge openings which turn the
roadways into effective floodwater retention structures that increase
the capacity and effectiveness of existing wetlands (U. S. Corps of
Engineers, 1972). The Tonawanda Creek watershed has many wetlands whose
flood retention capability could be enhanced and many non-wetland areas
that could be developed into wetland/flood retention features of the
ecosystem; however, such a plan would require the combined efforts a.id
cooperation of engineers and biologists to formulate a managed/natural
flood control plan for the Tonawanda Creek Watershed that is both engineeringly
feasible and ecologically sound.

Since a managed/natural flood control plan would be an alternative to
the Batavia Reservoir Compound (modified), all land and flowage easement
purchases, and construction, and annual operation and maintenance costs
should be funded as project costs. The lands and management structures
could be administered by the New York State Department of Environmental
Conservation under a mutually agreeable plan developed by the Corps of
Engineers, the New York State Department of Environmental Conservation,
and the U. S. Fish and Wildlife Service.

I
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RECOMMENDATIONS

We recommend that:

1. A system of managed/natural flood control, as described herein,
be given full consideration by your agency as a project alter-
native -- one that can potentially protect fish and wildlife resources
and preserve ecosystem integrity, as well as provide the needed
flood control in Tonawanda Creek Watershed. We further recommend
that the managed/natural flood control alternative be developed
through the combined efforts of the Corps of Engineers, the U. S.
Fish and Wildlife Service, and the New York State Department of
Environmental Conservation, and that if found feasible be implemented
in lieu of the Batavia Reservoir Compound (modified).

2. The Batavia Reservoir Compound (modified), if constructed, be used
as a model for future assessments of beneficial and adverse effects
of irregularly flooded dry dam structures on aquatic and terrestrial
ecosystems, and that the studies described herein be undertaken to
provide the data base necessary for such assessments. We further
recommend that, prior to project construction, a plan of study be
developed by the Corps of Engineers in cooperation with and approved
by the U. S. Fish and Wildlife Service and the New York State
Department of Environmental Conservation, and that the estimated
$96,000 needed to fund the studies be applied for through the Corps
of Engineers Research and Development Program.

3. Prior to project construction, a plan be developed by the Corps of
Engineers in cooperation with and approved by the New York State
Department of Environmental Conservation, the U. S. Fish and Wildlife
Service, the U. S. Soil Conservation Service, and the U. S. Environ-
mental Protection Agency, to minimize the amount of project-caused
erosion, siltation, and water pollution in Tonawanda Creek and its
tributaries during and immediately after construction.

4. To mitigate the potentially adverse effects of the dry dams on
normal fish movements in Tonawanda Creek, outlet works associated
with the upper and lower dams be constructed in such a manner as to
permit upstream-downstream fish passage during normal flow (non-
flood) conditions. We further recommend that a plan detailing the
provisions and/or facilities for fish passage through the outlet
works be prepared by the Corps of Engineers in cooperation with and
approved by the New York State Department of Environmental Conservation
and the U. S. Fish and Wildlife Service, that all necessary structures
be incorporated into the overall design, construction, operation,
and maintenance plan for this project, and that they be provided at
project cost.
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5. All construction activities associated with instream or streambank
areas, including snag removal, be restricted to the period from
July 15 through November 15, when surface runoff and stream flow
are generally lowest, and thus avoiding both the critical over-
wintering period and the breeding season of many fish and wildlife
species.

6. Prior to removal of snags from the creek and dead trees from along
its banks, a plan be developed by the Corps of Engineers in cooperation
with and approved by the New York State Department of Environmental
Conservation and the U. S. Fish and Wildlife Service to minimize
the adverse effects of these activities on fish and wildlife resources.
We further recommend that the following provisions be included in
the plan: (a) that stumps and logs embedded in the creek banks be
cut rather than pulled, and that logs deeply embedded in the creek
bottom be left undisturbed in order to maintain complexity and
hence diversity in the aquatic ecosystem; (b) that large dead trees
along the channel banks which are in no imminent danger of toppling
into the creek be left standing to provide essential denning,
nesting, resting, and feeding sites for wildlife; and (c) that
streamside activities be avoided where mature riparian growth,
particularly box-elder and willow, could be damaged.

7. Sections of Tonawanda Creek that are cut off or abandoned be
plugged at their upstream and downstream ends with clean fill to
provide conservation pools for fish and wildlife and that all
riparian vegetation associated with these areas be left undisturbed.

8. Streambanks and upland areas surrounding the proposed dry dams and
lateral dikes disturbed during construction activities as well as
riparian areas disturbed during snag and dead tree removal, be
revegetated as soon as possible after construction to mitigate the
loss of wildlife habitat. We further recommend that prior to
project construction, a revegetation plan be developed for the
project in cooperation with and approved by the New York State
Department of Environmental Conservation and the U. S. Fish and
Wildlife Service, that the plan include the monitoring of growth
conditions to ensure that revegetation is successful and the re-
placement of dead or dying plant species, and that all replanting,
maintenance, and monitoring activities be funded as project costs.

9. To mitigate the potentially adverse effects of prolonged flooding
on fish and wildlife and their habitats, that flood waters be
retained in the reservoirs for the shortest period of time necessary
to reduce downstream flood damages. We further recommend that
prior to project constuction, operating criteria for flood water
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retention and regulated release be established in cooperation with
and approved by the New York State Department of Environmental
Conservation and the U. S. Fish and Wildlife Service for the conservation9and development of fish and wildlife resources, and that these
criteria be adhered to by the Corps of Engineers as long as it
exercises direct operational control of project features, and that
any agreements entered into for the delegation or release of operational
control to another agency include stipulations to prevent deviation
from these criteria.

10. Valuable wetland complexes, located east of Creek Road and within
the lower reservoir floodplool, be protected from complete inundation
through the construction of lateral dikes with flap gates. We
further recommend that the estimated $19,000 needed to provide
protective structures ($15,500 for initial construction and $3,500
for annual operation and maintenance) be provided as a project cost
and that all such structures be incorporated into the overall
design, construction, operation, and maintenance plan for this
project.

11. Project-caused Habitat Unit losses, including losses associated
with upper reservoir wetlands, be compensated for through the
purchase and management of habitat that is equivalent in wildlife
value and located outside of the maximum floodpool boundary. We
further recommend that the estimated $403,500 needed to purchase
lands for compensation and $10,760 needed for annual management
(operation and maintenance) of the lands be funded as project
costs, that the management area be administered by the New York
State Department of Environmental Conservation under a mutually
agreeable plan developed by the Corps of Engineers, the New York
State Department of Environmental Conservation, and the U. S. Fish
and Wildlife Service, and that the report of the District Engineer,
Corps of Engineers, include language (.alling specifically for
Congressional authorization for the necessary land acquisition and
management described herein.

12. Loss of public access to lands and waterways and of free movement
across lands and along watercourses should be compensated for by
providing (a) paths or stairways across the dams in the vicinity of
the main creek channel, and (b) a sloping, earthen-fill ramp from
the surface of the Batavia-Alexander Recreational Trail to the top
of the lower dam where it crosses the trail. We further recommend
that the estimated $40,000 needed to provide for stone stairways on
each of the dry dams ($11,500 for initial construction and $3,000

e for annual operation and maintenance) and for elevation of the
recreational trail ($8,000 for initial construction and $2,000 for
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annual operation and maintenance) be funded as a project cost and
that these structures be incorporated into the overall design,
construction, operation, and maintenance of the flood control
project. Further, all Federal lands and waters in the project area
should be open to the public for fish and wildlife related recreational
uses.

13. All mitigation activities, including land purchases and fish and
wildlife studies, be conducted under the auspices of an interagency
monitoring team comprised of biologists from the Corps of Engineers,
the U. S. Fish and Wildlife Service, and the New York State Department
of Environmental Conservation, and that all of the activities of
the monitoring team be funded as a project cost.

Please continue to coordinate this project with us as it develops, and
advise us of any changes or additions to the project so that consideration
may be given to revise or supplement this report.

Sincerely yours,

Paul P. Hamilton
Field Supervisor
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Table 1. -- Fish species determined to be present in Tonawanda Creek and
associated waters in the vicinity of theTowns of Alexander, Batavia,
and Bethany, New York. A plus sign (+) denotes the observed presence
of a species in a particular area or habitat type. Data are taken
from unpublished fisheries survey reports provided by the State
University of New York at Buffalo (left column) and Bio Systems
Research, Inc., Buffalo, New York (right column; enclosed byparentheses).
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) Q)

ea 0 Q0 C)

Brown Trout(---) -+--)(-
White Sucker ()+(+) +(+) +(+) -+
Northern Hog Sucker (+) +(+) +(+) +-)(-
Carp N- () -- () -+Stoneroller +(+) +(+)

Blacknose Dace +(+) +(+) -
Creek Chub +(+) +(+)

Hornyhead Chub (+ () +(+) +-) --Fallfish - +(+) +(+)
Golden Shiner -- (+) +(+)

Bluntnose Minnow (+ () +(+) +(+) -+Fathead Minnow (-) -(-) -+(+) -(
Common Shiner (+) +(+) +(+) +(+)
River Shiner (-) -(-) +(-) -(-)
Sand Shiner (+) -(-) +(-) -(-)
Brown Bullhead (+) +) -) -(-)
Central Mudminnow () -(-) +)
Northern b (+) -(+) (+) +(-) -(+)
Yellw Perch (+) -() () +(+)
Logperch (+) -) -(-) _(-)
Johnny Darter (+) -(+) +(+) +(+) _(+)
Iowa Darter (-) -(-)
Fantail Darter (+) -(-) +(+) +(+)
Smallmouth Bass () +(+) +(+) -(-) _(-)
Largemouth Bass(+) -(-) -(-) -(-) (-
Green Sunfish (-) - (-) -() _(+)
Pumpkinseed (+) ++) +(+) +(+) +(+)
Bluegill r(-) -- ) +(-) +() +(+)
Rock Bass (+) +(+) +(+) +() +(+)

llncludes sampling conducted in the main channel between N.Y. Route 20 andDorman Road. This area not sampled by SUNY-Buffalo.

21ncludes sampling conducted in the main channel from the vicinity of Dorman
Road to Main Street in the City of Batavia.



.Table 2. -- Amphibians, reptiles, birds, and mammals and their associated
habitats in the proposed Batavia Reservoir Compound and
vicinity, Towns of Alexander and Batavia, New York. Data
are sumarized from field reconnaissance conducted between
March 28 and July 13, 1979.

Habitat

MC 4- M
a - 0 0 +-%E U 4- 0 o

r_ 0 0 - . n

s. 4-) L4 - O
V)~ 4j tu 0L a) go *' 5

4) E E - , 0 "U
4-U X, V r_ -0 a

a L. r_ 3) W to to -or
Species E 4 0 W +_1 T 0 a E -,

EU0 S_ W. t u 4-- 0. a
W U, 1- .1. a~ - >-I 0 u

Amphibians

Wood Frog X X X X
Northern Leopard Frog X X X X
Bullfrog X X X X
Green Frog X X X X X X X X
Gray Tree Frog X X X
Spring Peeper X X X
Western Chorus Frog X
American Toad X X X X X X X X
Blue-spotted Salamander X X X
Jefferson's Salamander X

Reptiles

Eastern Milk Snake X
Northern Water Snake X X X
Eastern Garter Snake X X X X X X
Northern Ribbon Snake X X
Northern Brown Snake X X
Northern Red-bellied Snake X X
Common Snapping Turtle X X X X X X X
Midland Painted Turtle X X X X X
Wood Turtle X

Birds

Great Blue Heron* X X X X X
Great Egret* X
Green Heron X X X X X
American Bittern X
Canada Goose X X X X X X
Wood Duck X X X
Mallard X X X X X X X X X

i B . . . ,. . . .. .



Table 2 (Continued).

Habitat

a '4--~
E Li a 0 0 4-J

.0 C> 6 #
~~~f +j-~W

L>ke VuVur Xj C WS
Species CA X X

WW t
ox x

Red-tailed Hawk X X X
Marsh Hawk** x
American Kestrel X X X
Ring-necked Pheasant X X
Wild Turkey X
Coimmon Gallinule X
Killdeer x X X X X X X
American Woodcock X X
Commnon Snipe X X
Greater Yellowlegs** X X
Spotted Sandpiper** X X x X
Herring Gull** x
Black Tern** x
Rock Dove X X X X
Mourning Dove X K X X X K x
Black-billed Cuckoo K K K
Great Horned Owl X
Coion Nighthawk X
Chimney Swift x x
Belted Kingfisher X K X X X
Comon Flicker x x
Red-bellied Woodpecker X
Red-headed Woodpecker X X K
Hairy Woodpecker x K
Downy Woodpecker K
Eastern Kingbird h X K K
Great Crested Flycatcher X X
Eastern Phoebe x X K
Least Flycatcher X X
Eastern Wood Pewee K K K
Horned Lark K K
Tree Swallow x
Barn Swallow X K K K X X X



Table 2 (Continued).

Habitat

0L

:3
J a,

E U V 0 0 4)
M, 4J r_ . 0 0 4-'

L..) 4/) 4.) to 0. 0) 0aa, E o "0
Wu X 0

0 . 4.2 3: 4-4) ~ 0 a o

Species &_ .- .

Blue Jay X X X X X
American Crow X X X X X
Black-capped Chickadee X X X
White-breasted Nuthatch X X X
House Wren x x
Gray Catbird X X X X X
Brown Thrasher** X
American Robin X X X X X X X
Wood Thrush X X X
Veery X X
Cedar Waxwing X X X
Red-eyed Vireo X X
Warbling Vireo X X
Yellow Warbler X X X X X
Common Yellowthroat X X X X X
Yellow-rumped Warbler** X
Blue-winged Warbler** X
Bobolink X X
Eastern Meadowlark x
Red-winged Blackbird X X X X X X X X
Northern Oriole x x x
Common Grackle x x x x x x x
Brown-headed Cowbird X X X x x
Rusty Blackbird** x
Common Starling X
House Sparrow x x
Scarlet Tanager X X
Common Cardinal X X X X x
Rose-breasted Grosbeak x x x
Indigo Bunting x x
American Goldfinch X X X X X X
Rufous-sided Towhee** x
Savannah Sparrow x x
Henslow's Sparrow x
Vesper Sparrow x x
Chipping Sparrow X x



Table 2 (Continued).

Habitat

gm

2 U V 0 0 4-J

a): a) * ~ EU 3 4) E

FieldS Sprrw_

Ln 4j eas V0

>s2 4J ~0

o 0~ E 0
~ a - LU V) U) E

Slate-colored Junco**
White-throated Sparrow** X X X
Swamp Sparrow X x
Song Sparrow X X X X
House Finch X

Mammal s

Opossum X X X
Masked Shrew X
Short-tailed Shrew X X X X x
Eastern Cottontail Rabbit X X X !
Eastern Chipmunk X X X X X x
Woodchuck X X X X xI
Eastern Gray Squirrel X X X
Red Squirrel X X

Deer Mouse X
White-footed Mouse X
Muskrat X X X 4 0
Meadow Jumping Mouse X
Raccoon X X X X X
Mink - X
Striped Skunk X X X X X
White-tailed Deer X X X X X

Non-breeding spring resident.
HouSpring migrant.

Mama

OpsumXX

Short-tailed . .. . ... ... .. Shrew. . .. i .... .... . .... .. Xl lXlIII .. . .. .IX. . ... . .. ....



Yable 3. -- Results of 1979 breeding bird censuses taken along stands of

riparian growth on Tonawanda Creek, Towns of Alexander and
Batavia, New York. Numbers indicate counts of singing birds.

Dates/Transect #la Dates/Transect #2b

Species '.0

Yellow Warbler 17 10 9 11 12 4
Red-winged Blackbird 10 7 7 0 2 1
Song Sparrow 8 10 12 3 10 9
House Wren 6 5 7 6 7 6
American Robin 5 6 8 5 4 3
Brown-headed Cowbird 0 0 3 4 4 4
Gray Catbird 2 4 3 1 2 4
Common Cardinal 2 0 1 0 1 0
Rose-breasted Grosbeak 2 0 1 0 0 0
Eastern Wood Pewee 0 2 2 1 0 1
Least Flycatcher 1 0 2 2 0 1
Red-headed Woodpecker 0 0 0 2 0 0
White-breasted Nuthatch 1 0 1 0 0 2
American Goldfinch 1 1 3 0 1 3
Common Grackle 1 1 0 0 0 0
Spotted Sandpiper 0 1 0 1 1 0
Mourning Dove I 1 0 0 0 0
Great Crested Flycatcher 1 0 0 0 0 0
Wood Thrush 1 0 0 0 0 0
Mallard 1 0 0 0 0 0
Warbling Vireo 0 1 1 0 0 O
Northern Oriole 0 1 0 0 1 0
Downy Woodpecker 0 1 0 0 0 0
Belted Kingfisher 0 a 1 0 0 0
Red-eyed Vireo 0 0 1 0 0 0
Common Yellowthroat 0 0 1 0 0 0
Indigo Bunting 0 0 0 0 0 1

a Transect #1 ran 1,295 meters north along Tonawanda Creek from Peaviner Road.

b Transect #2 ran 1,029 meters northeast along Tonawanda Creek from where the
creek intersects the Erie Railroad embankment.



Table 4. -- Evaluation elements (species) used-to evaluate wildlife habitat
in the area of the proposed Tonawanda Creek Flood Control Project,
Towns of Alexander and Batavia, New York.

Habitat Types

Win ~4J L UI
Evaluation Element Cn~ -S_ .0 C

(Species) W X:S 0 -

Amphi bi ans

Wood Frog X
(Rana sylvatica)

Blue-spotted Salamander
(Ambystoma laterale)

Reptiles

Eastern Garter Snake X
(Thamnophis sirtalis)

B ird s

Indigo Bunting X
(Passerina cyanea)

Eastern Meadowlark X
(Sturnella magna)

Red-winged Blackbird X
(Agelaius phoeniceus)

Horned Lark X
(Eremophila alpestris)

Spotted Sandpiper X
(Actitis macularia)

Be IT ed Kigfi sh er X
(Megaceryle alcyon)

Kestrel x x
(Falco sparverius)

Mammal's

Meadow Vole X X

Eastern Cottontail Rabbit X
(Sylvilagus floridanus)

Red Fox X
(Vulpes vulpes)

Whirte-tailed Deer X X X X
(Odocoileus Virginianus)

Total Species 14 3 4 4 4 4



Table 5. -- Inventory characteristics used to evaluate wildlife habitat in
the area of the proposed Tonawanda Creek Flood Control Project,
Towns of Alexander and Batavia, New York.

Habitat Types

0

4-

Z E -

4J) 3: M "

Inventory Characteristics 4-

0i 4J )

E . 0 0 0

% Herbaceous Ground Cover X X X X
% Shrub Crown Cover X X
% Tree Canopy Closure X
Composition of Vegetation X X X
Type of Rowcrop X
No. of Browse Species Present/Acre X
Av. Height of Herbaceous Vegetation X X X X
Av. Height of Shrubs X
Av. Height of Trees X
% Treeland within lKm Radius X
Distance to Woodland or Brushy Cover X X X
Distance to Cutbanks for Nesting X
Distance to Feeding Area X
Distance to Water X X X X
Abundance of Water Bodies X
Water Depth X X
Abundance of Dead Logs, Stumps, Etc. X
Depth of Leaf Litter X
% Forest Floor Covered by Leaf Litter X
% Pool Bottom Covered by Plant Debris X
Soil Type X
Relative Soil Moisture X X X X
Consecutive Days of Snow Cover X X
Abundance of Perch Sites X X X X
Abundance of Nest Cavities or Boxes X X
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Table 8. -- Annualized Habitat Unit chanqes for without-the-project conditions
and within the flood pool boundaries of the proposed Tonawanda Creek
Flood Control Project, Towns of Alexander and Batavia, New York.

Upper Reservoir Pool Lower Reservoir Pool

Annualized Annualized Total
Habitat Habitat Annualized

Habitat Type Habitat Unit Habitat Unit Habitat Unit
(HSI) I Tarcet Year Hectares Units Change Hectares Units Change Change

Emergent Marsh
(0.664) 0 43.7 29.0 36.0 23.9 0.0 0.0

25 43.7 29.0 36.0 23.9
50 43.7 29.0 36.0 23.9
75 43.7 29.0 36.0 23.9

100 43.7 29.0 0.0 36.0 23.9 0.0 0.0

Shrub Swamp
(0.750) 0 50.6 38.0 129.2 96.9

25 43.4 32.5 106.6 79.9
50 36.3 27.2 84.1 63.1
75 29.1 21.8 61.5 46.1
100 22.0 16.5 -27.2 38.9 29.2 -63.0 -90.2

Forested Wetland
(0.803) 0 79.4 63.7 367.3 295.0

25 88.9 71.4 393.1 315.7
50 98.4 79.0 419.0 336.5
75 107.9 86.6 444.8 357.2
100 117.3 94.2 +79.0 470.7 378.0 +337.2 +416.2

Pasture
(0.754) 0 37.3 28.1 130.8 98.6

25 35.0 26.4 127.5 96.1
50 32.6 24.6 124.3 93.7
75 30.3 22.8 121.0 91.2
100 28.0 21.1 -24.6 117.7 88.7 -93.7 -118.3

Cropland
(0.605) 0 124.7 75.5 424.4 256.8

25 124.7 75.5 424.4 256.8
50 124.7 75.5 424.4 256.8
75 124.7 75.5 424.4 256.8
100 124.7 75.5 0.0 424.4 256.8 0.0 0.0

I, Total Annualized
Habitat Unit Change +27.2 +180.5 +207.7

1Habitat Suitability Index.



Table 9. -- Annualized Habitat Unit changes for with-the-project conditions
and within the flood pool boundaries of the proposed Tonawanda
Creek Flood Control Project, Towns of Alexander and Batavia, New York.

Upper Reservoir Pool Lower Reservoir Pool

Annualized Annualized Total
Habitat Habitat Annualized

Habitat Type Habitat Unit Habitat Unit Habitat Unit
(HSI)l Target Year Hectares Units Change Hectares Units Change Change

Emergent Marsh
(0.664) 0 43.7 29.0 36.0 23.9

25 44.1 29.3 48.5 32.2
50 59.8 39.7 60.9 40.4
75 75.5 50.1 73.4 48.7
100 91.2 60.6 +41.0 85.8 57.0 +40.5 +81.5

Shrub Swamp
(0.750) 0 50.6 38.0 129.2 96.9

25 32.0 24.0 121.3 91.0
50 31.0 23.2 120.0 90.0
75 30.1 22.6 118.6 88.9

100 29.2 21.8 -24.9 117.3 88.0 -90.6 -115.5

Forested Wetland
(0.803) 0 79.4 63.7 367.3 295.0

25 54.0 43.4 365.6 293.6
50 56.3 45.2 382.2 306.9
75 58.7 47.1 398.9 320.3
100 61.0 49.0 -48.0 415.5 333.7 +308.8 +260.8

Pasture
(0.754) 0 37.3 28.1 130.8 98.6

25 19.6 14.8 117.0 88.2
50 14.9 11.2 110.4 83.2
75 10.3 7.8 - 103.9 78.3
100 5.6 4.2 -12.5 97.3 73.4 -83.9 -96.4

Cropland
(0.605) 0 124.7 75.5 424.4 256.8

25 37.4 22.6 382.0 231.1
50 24.9 18.8 360.7 218.2
75 12.5 9.4 339.5 205.4
100 0.0 0.0 -20.7 318.3 192.6 -219.8 -240.5

Total Annualized
Habitat Unit Change -65.1 -45.0 -110.1

IHabitat Suitability Index.

Mm
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'.-or S:Z: Dpc-rtrnent of Environrnental Conservation
52 .,oif Road, Albany, New York 12233 _ __

Robert F. Flacke

Commissioner

February 20, 1980

Mr. Paul P. Hamilton
Field Supervisor
United States Department of

the Interior
Fish and Wildlife Service
100 Grange Place, Room 202
Cortland, New York 13045

Dear Mr. Hamilton:

The Division of Fish and Wildlife is in general accord with the findings
and reco-endations of the report on the proposed flood control project along
Tonaw, anda Creek in the towns of Batavia and Alexander, Genesee County, New York.
But we do feel that instead of using the term "selective snagging", you should
indicate that stumps embedded in the bank should be cut rather than pulled,
and where they would not materially affect the roughness of the bottom, deeply
e=beddcd logs are to remain in the bottom. We also believe that instead of
building a stairway or path traversing the dams, the Batavia-Alexander
Recreational Trail should be re-routed around the structures.

Sincerely,

Kennth F. Wich
Director
Division of Fish and Wildlife

cc: James Kelley

IE



N3w York State Department of Environmental Conservation

6274 E. Avon-Lima Rd.. Avon, New York 14414

Robert F. Flacke
* Commissioner

Eric A. Seiffer
Regional Director

September 29, 1980

Mr. Paul B. Hamilton
Field Supervisor
United States Department of the Interior
Fish and Wildlife Service
100 Grange Place, Room 202
Cortland, New York 13045

Dear Mr. Hamilton:

The Division of Fish and Wildlife concurs with the findings and '

recommendations of the report on the Corps of Engineers Tonawanda
Creek Flood Control Project, Towns of Batavia and Alexander,
Genesee County, New York prepared under the authority of the Fish
and Wildlife Coordination Act (16 USC 661).

We would also like to make some specific recommendations for sites
to be considered as mitigation (see attached).

Site #1 - Shallow fresh marsh, deep fresh marsh, wood wetland, gets
heavy use by waterfowl and heavy hunting pressure; great
potential for enhancement with water control structures.

Sites #2 and #3 - High vulnerability to filling for industrial
development, shallow fresh marsh, wooded swamp, has good
potential for enhancement.

Sites #4 atd 5 - Wooded swamp, low potential for enhancement.

Sites #7, 7 and 8 - Shallow fresh to deep fresh marsh, good
potential for enhancement.



Mr. Paul B. Hamilton -2- September 29, 1980

If you have any questions concerning these areas, please contact Jack
Cooper or Dan Carroll at our Regional Office. Our continued coordina-
tion on this project should help to ensure an environmentally acceptable
project.

Vetruly ours

Edwar'd ~ les
Regional Supervisor
Fish & Wildlife
Region #8

Kenneth Wich
Director
Division of Fish & Wildlife

JC:er
enc.

I _ _
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APPENDIX A
BIOLOGICAL STUDIES AND FISH AND WILDLIFE COORDINATION

SECTION A-2
FISH SURVEY REPORT
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U.S. Army Corps of Engineers
* _ Buffalo District
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FISH SURVEY
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Bio Systems Research, Inc.
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SUMMARY

A fish survey of Tonawanda Creek and its watershed between

Batavia and Alexander in Genesee County, New York was performed

between June 25 and July 20, 1979, in fulfillment of Contract

No. DACW49-79-C-0052, U.S. Army Corps of Engineers, Buffalo

District. Thirty four individual sites were sampled, including

11 locations on Tonawanda Creek, 10 on Little Tonawanda Creek,

one nameless tributary of Tonawanda Creek, and 12 ponds.

Collection methods consisted of backpack electrofishing, seining,

gill netting, dip netting, and angling. A total of 27 species

were collected, of which four were game fish; brown trout

(Salmo trutta), northern pike (Esox lucius), smallmouth bass

(Micropterus dolomieui), and largemouth bass (M. salmoides).

The remaining species were members of the following families:

Umbridae (I species), Cyprinidae (11), Catostomidae (2),

Ictaluridae (1), Centrarchidae (4), and Percidae (4).

*1
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INTRODUCTION

A fish survey was conducted in Tonawanda Creek and its

S watershed between Alexander and Batavia, New York between

June 25 and July 20, 1979. During this time period, water

levels were very low relative to springtime conditions.

Tonawanda Creek was typically low and turbid, with slow current.

The banks were usually mud and the shores wooded or brushy.

Fallen trees and branches often stretched across parts of the

stream. Water depths varied and were often greater than 1.3m,

making sampling difficult. Water temperatures varied from

15.5 to 250C. Eleven different locations were sampled in

Tonawanda Creek. Three of these 1i sites were sampled twice,

at one site to use different gear, and at the other two sites,

the second sampling was an attempt to estimate biomass using

block netting.

Little Tonawanda Creek varied greatly in character. The

upstream stretches near Linden were low, clear, rocky, and

had moderate flow. The downstream stretches were more turbid,

silt-laden, and had a slow current. Water temperatures ranged

from 14.5 to 31°C during the study period. Ten distinct sites

on Little Tonawanda Creek, including one tributary, were sampled.

One site was sampled twice.

A number of small ponds were located in the watershed,

IL and 12 of these were sampled. The ponds were typically warm,

(19-26°C) and turbid with mud bottoms. Most had low water

-1-
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levels, and several were the remains of ephemeral tributaries.

For a detailed description of all the collection sites and

their locations, refer to Table 1, Figure 1, and Appendix A.
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METHODS AND MATERIALS

Due to the varied characteristics of sampling sites in

the watershed, several collection methods were used. The various

gear types used at each location and date are summarized in

Table 1.

A backpack electrofishing unit, consisting of a gasoline

powered generator, was used. Shocking was attempted with

110 and 220 volts in both alternating (AC) and direct current

(DC) modes. However, due to the high turbidity of the water,

DC proved to be more effective since the fish were attracted

to the anode and could be seen and captured by the netters.

One person carried the backpack unit and operated the

electrodes, while two other people walked on either side and

netted the fish. The two pick-up nets resembled landing nets

with wooden poles (6', 1.8m, in length), hoop diameters of

13" (33.0cm ) and 15" (38.1cm) respectively, and a netting

mesh size of 1/8" (3.2mm).

Seining was done using a 25' x 4' x 1/8" mesh (7.6m x

1.2m x 3.2mm mesh) seine. When possible seine hauls were made

with the seine stretched across the stream and worked upstream.

Hauls were made both parallel and perpendicular to shore,

or by encircling an area. Usually several seine hauls were

made at each site until no or few different species were collected.

Seining was performed at two sites in Tonawanda Creek, five

sites in Little Tonawanda Creek, one nameless tributary, and

-3-
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eight ponds (Table 1).

Gill nets were used in Tonawanda Creek at the four sites

furthest downstream near Batavia. The stream's depth and steep

banks made seining and backpack shocking impractical. On

July 19 and 20, two gill nets were set each day using a canoe.

The nets were set between 1000 and 1100 hours and pulled between

1400 and 1500 hours on the same day to reduce the risk of

vandalism. The nets used were 225' x 4' (68.6m x 1.2m) ex-

perimental gill nr.ts consisting of nine 25' (7.6m) multifilament

panels with bar mesh sizes of 0.50" (1.3cm), 0.75" (1.9cm),

1.00" (2.5cm), 1.25" (3.2cm), 1.50" (3.8cm), 1.75" (4.4cm),

2.00" (5.1cm), 2.50" (6.4cm), and 3.00" (7.6cm). On July 20

after the gill nets were set, angling was conducted for 2.5

man hours with spinning tackle.

In very small ponds where seining was impossible, the

dip nets used during electrofishing were swept through the

water and aquatic vegetation. On July 20, a small aquarium

dip net (mesh size less than 0.5mm) was used to collect fish

larvae and juveniles.

Fish were identified in the field when possible and re-

leased. Representative specimens of unidentified fish were

preserved in 10% formalin and later identified in the laboratory.

Adults and juveniles were identified using keys and descriptions

in Blair et al. 1969, Eddy 1957, Pflieger 1975, and Scott and

Crossman 1973. Larvae were identified using Fish 1932, Lippson

and Moran 1974, Meyer 1970, Snyder et al. 1977, and Wang and

Kernehan 1979.
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To estimate the standing crop of game fish species.

three sections of Tonawanda Creek were blocked off and electro-

fished. The linear dimensions of the blocked sections were

200' (61.0m) at the Peaviner Rd. bridge, 150' (45.7m) near

the Cookson Rd. bridge, and 125' (38.1m) near the Dorman Rd.

bridge. Stream width was approximately 30' (9.1m) at each of

the three sites, yielding areas of 6000 ft
2 (555.1m2 ), 4500 ft2

(415.9m2 ), and 3750 ft2 (346.7m2 ), respectively. One 50' x

6' x " mesh (15.2m x 1.8m x 6.4mm mesh) seine was placed at

each end of the stream section and the enclosed area thoroughly

electrofished twice; all shocked fish were netted, measured,

and released downstream. Adult game fish were measured to

the nearest mm of total length and were weighed to the nearest

gram on a dietary scale. The total weight of adults of each

game species, divided by the area of the enclosed stretch,

was used as an estimate of standing crop or biomass and expressed

as lbs/acre (kg/ha).

U
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RESULTS

A total of 27 species were collected (Table 2), including

four game species; brown trout (Salmo trutta), northern pike

(Esox lucius), smallmouth bass (Micropterus dolomieui), and

largemouth bass (M. salmoides). The remaining species were

in the following families: Unbridae (U species), Cyprinidae

(11), Catostomidae (2), Ictaluridae (1), Centrarchidae (4),

and Percidae (4).

Tonawanda Creek

In Tonawanda Creek, 20 species were collected, in-

cluding northern pike, smallmouth bass, and largemouth

bass. Nine species of cyprinids, two catostomids, one

ictalurid, two centrarchids, and three percids comprised

the remainder. The most common species were the common

shiner (Notropis cornutus), taken at seven of the 11

sites, bluntnose minnow (Pimephales notatus), found at

seven sites, hog sucker (Hypentelium nigricans), six sites,

and rock bass (Ambloplites rupestris), seven sites.

Three species were collected in Tonawanda Creek only:

largemouth bass, sand shiner (Notropis stramineus), and

logperch (Percina caprodes).

The species assemblages were rather similar at most

sites. Site 1, which is an oxbow (Figure 1), had a

slightly different assemblage including largemouth bass,

golden shiners (Notemigonus crysoleucas), brown bullheads

-6-



(Ictalurus nebulosus), pumpkinseeds (Lepomis gibbosus),

and yellow perch (Perca flavescens). These species are

more typical of ponds and lakes; the slow, muddy water

of the oxbow was more characteristic of a pond than a

stream.

Little Tonawanda Creek

In Little Tonawanda Creek, 17 species were collected.

Game species included brown trout, northern pike, and

smallmouth bass. The remaining species were in the families

Cyprinidae (7 species), Catc tomidae (2), Centrarchidae

(3), and Percidae (2). The species occurring in the great-

est number of collections were white sucker (Catostomus

commersoni), six sites, hog sucker, seven sites, and

smallmouth bass, seven sites. Two species were found

only in Little Tonawanda Creek: brown trout and the

fantail darter (Etheostoma flabellare). These two species

are found in higher gradient, clear, clean water streams,

and were collected in the upstream stretches.

The assemblages of species were found to vary with

stream characteristics. In the upstream reaches, swifter

water species were found, such as brown trout, fantail

darter, blacknose dace (Rhinichthys atratulus), ind central

stoneroller (Campostoma anomalum). In the middle stretches,

p smallmouth bass became the most abundant game species,

and in the downstream areas, northern pike were the dominant
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predators. Little Tonawanda Creek appears to be an im-

portant spawning and nursery stream for both smallmouth

bass and northern pike, since a large number of young-

of-the-year and juveniles of these species were present

(Table 3).

Ponds

Eighteen species were collected in the ponds. The

only game species was northern pike, which occurred in

fair abundance in four of the 12 ponds. One species of

Umbridae, eight cyprinids, one catostomid, one ictalurid,

four centrarchids, and two percids comprised the remainder

of the collection. The most common species were the

golden shiner (eight sites) and pumpkinseed (six sites).

Four species were found only in ponds: the central mud-

minnow (Umbra limi), carp (Cyprinus carpio), fathead

minnow (Pimephales promelas), and bluegill (Lepomis

macrochirus). These species are typically found in warm

lentic waters.

The species assemblages in several ponds (sites 20,

22, 23) more closely resembled the assemblage in Tonawanda

Creek. These ponds appeared to be remainders of ephemeral

tributaries, and the fish were probably trapped by re-

ceding waters. Several ponds showed evidence of repro-

duction of game and pan fish. Ponds number 18, 6, 28,

and 27 contained juvenile northern pike. Pond 6 in

-8-



particular contained abundant juveniles and several adults

(Table 3). Ponds 20, 19, 18, 6, 28, 27 all contained

either sunfish juveniles, larvae, or both.

Game Fish Biomass Estimates

A summary of data on the four game species is presented

in Table 3, including biomass estimates for Tonawanda Creek.

In general, so few game fish were collected in Tonawanda Creek

that the resultant biomass estimates should be viewed with

extreme caution and be considered extreme minimum values.

Several factors, commonly encountered in studies of standing

crops, are thought to have influenced the capture of game

fish in the area, thus leading to an underestimate of biomass.

The effectiveness of electroshocking was no doubt reduced

because of the high turbidity and presumed high conductivity

of the water. The presence of underwater obstructions limited

success of sampling by seining. Also the disturbance in setting

the block nets may have c-ised large game fish to leave the

immediate area. Another facet to consider was the difficulty

in sampling Tonawanda Creek. Those areas accessible for block

netting were the shallower, swifter sections because these

were the only ones that could be safely sampled with electro-

fishing equipment. Much of the stream was too deep and the

banks too steep to permit block netting and shocking.

The only adult or subadult game fish taken in any of the

block net efforts were smallmouth bass. At sites 3, 8, and 12,

-9-



the estimated standing crop during the study period was

1.04 lb/acre (1.16kg/ha), 2.12 lb/acre (2.37kg/ha), and

3.59 lb/acre (4.03kg/ha), respectively. To reiterate, these

should be viewed as minimum values.

Comparison of Results Among Collection Gear

Electrofishing and seining produced rather similar col-

lections of fish species (Tables 1 and 2). Gill netting during

daylight only, was relatively ineffective; a total of five

fish from four nets were taken during 16 hours of fishing

effort. Angling near the same areas and at the same time that

the gill nets were set showed that game and pan fish were

much more abundant than would have been inferred from the gill

net catch. A total of two smallmouth bass, one northern pike,

and nine rock bass were taken in 2.5 hours of fishing (angling)

effort. This equals 4.8 fish/hour, in contrast to an average

of 0.3 fish/hour for the gill nets. Twenty four-hour gill

net sets would probably have collected more nocturnal species,

such as bullheads.
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DISCUSSION

When evaluating the quality of the fishery of Tonawanda

Creek, based on the results of this survey, one should keep

the previously discussed sampling limitations in mind. Large

active fish such as game species were very difficult to collect

due to excess turbidity, water depth, and the frequent occurrence

of underwater obstructions. There are indications that the

fishery could be substantially better than the actual catch

data leads one to believe. For example, a much greater number

of smallmouth bass and northern pike juveniles were observed

in the downstream areas near Batavia than were caught in gill

nets (see Appendix A). Despite the fact few game and pan

fish were collected in Tonawanda Creek, the observation that

most were juveniles or young of the year indicates reproduc-

tion had occurred and that a greater proportion of adults were

probably present somewhere in the watershed than were collected.

A limited northern pike and smallmouth bass fishery probably

existed throughout the study location. Largemouth bass fry

were collected at only one site, the oxbow. Habitat quality

of Tonawanda Creek in general was not high due to the mud

bottom, high turbidity, and sluggish current.

Little Tonawanda Creek appeared to have a much higher

habitat quality than Tonawanda Creek. A greater gradient in

the upstream sections contributed to the clearer water and a

bottom with less silt. However, water temperature was occasion-

ally higher than optimum due to shadeless stretches through
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pasture land. A fair population of brown trout appear to

exist in the far upstream reaches near Linden. Smallmouth

bass reproduction was good in the middle stretches, and northern

pike reproduction was good in the vegetated, slower downstream

waters near Tonawanda Creek.

Most of the ponds suffered from low water levels in summer

and excessive turbidity. Despite this, several had reasonable

numbers of northern pike juveniles and adults. During high

water levels in spring, most of the ponds are probably contiguous

with Tonawanda Creek. During this time, creek fish may spawn

in the ponds. Also, juveniles reared in the ponds may re-

enter the creek fishery. Some ponds, particularly site 6,

probably sustain self reproducing populations.
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APPENDIX A
BIOLOGICAL STUDIES AND FISH AND WILDLIFE COORDINATION

SECTION A-3
ENDANGERED SPECIES ASSESSMENT

A number of plant and animal species, whose existence is considered to be in
peril, have present or prior natural ranges which encompass the Tonawanda Creek
watershed area. These species, as discussed below and presented in the table
which follows, are protected by the Federal Government under the Endangered
Species Act of 1973, as amended and by New York State under the Environmental
Conservation Law. The Endangered Species Act makes it a violation of Federal
Law to take any species which are listed as Endangered, except under permit
to enhance the propagation or survival of the species. Threatened species are
considered to be in less peril of survival but could possibly become endangered
in the near future in a portion or all of their range and regulations on their
taking are less rigorous.

Of the 10 species presented in the table, only four have much possibility of
occurring in the vicinity of the proposed Batavia Reservoir Coumpound (Modified)
area. These four are the: (1) Bald eagle (Haliaeetus leucocephalus); (2) Peregrine
falcon (Falco peregrinus); (3) Osprey (Pandion haliaetus);and (4) Bog turtle
(Clemmys muhlenbergi). No recent observations of any of these four species
as breeding individuals has been made in the project area. Any of the three
species of birds are likely to be seen at various times in the area due to
their wide ranging migratory and transient movements. However, no habitat,
that could be considered critical to their survival has been identified
within the confines of the Batavia Reservoir Coumpound (Modified).

The U.S. Fish and Wildlife Service is currently conducting biological surveys
of the Batavia Reservoir Compound area ans is also preparing an official
Fish and Wildlife Coordination Act Report. The results of the Fish and
Wildlife studies may lead to some updating or revisions to this endar.gered
species assessment.
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APPENDIX A
DIOW4GICAL STUDIES AND FISH AND WILDLIDE COORDINATION
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NENTHIC STUDJY



FINAL REPORT

BENTHIC STUDY ON

TONAWANDA CREEK, NEW YORK

PREPARED FOR

U.S. Army Engineer District, Buffalo
1776 Niagara Street

Buffalo, New York 14207

DACW49-76-C-0039

i

BY

Great Lakes Laboratory
State University College at Buffalo

1300 Elmwood Aveenue
4- Buffalo, New York 14222

_ ____I



FIELD METHODS

On 30 March 1976, samples were collected from six (6)

stations on the Tonawanda Creek and one (1) station on the

Little Tonawanda Creek so as to fulfill the requirements as

set forth in paragraph 2.1.1 of the contract "Scope of

Work" (Figure 1). As agreed upon by the Contracting Officer,

Ponar dredge samples were collected at each station. However,

due to the rocky nature of the stream bottom at most stations,

the samples collected were, for the most part, relatively

small. This is attributed to the limitations of the Ponar

dredge on rocky substrates. At Station 2 (Figure 1), the

Ponar samples were analyzed in the field. They contained

only large rocks and a minute amount of very fine sand, and

were found to contain no organisms. A field decision was

made to supplement the Ponar samples with samples taken with

a twelve (12)-inch D-Frame aquatic net. With the exception

of Station 1, D-net samples were collected for 30 minutes,

and hand-picked in the field. At Station 1, only 15 minutes

of D-net collections were made. The D-net samples were

intended to be qualitative in nature. Quantitative results

are included only to indicate gross relative abundance of

the major taxa at individual stations.

All samples were brought back to the laboratory alive.

D-net samples were preserved immediately in 10% formalin and

5% glycerine. Ponar samples were sieved in a No. 30 United

-1-
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States Geological Survey sieve (0.59 mm openings) on 1 April

1976 and the organisms (which were still alive) were preserved,

* as noted previously.

LAB PROCEDURES

Samples from the Ponar grabs were treated with Rose-

Bengal stain, after which they were rinsed in a No. 30 United

States Geological Survey sieve. Identification and enumera-

tion of the major taxa was accomplished under a low-power

dissecting microscope. Samples 3A and 4A, which contained

large amounts of sand, were floated with water to separate

the soft bodied organisms, and the sand was checked for

mollusks under a 4X magnifying glass. D-net samples were

left unstained. Organisms from these samples were identified

and enumerated under low-power dissecting microscopes. As

the organisms were identified and counted, they were separated

and placed in 25 ml vials containing 75% ethanol and 5%

glycerine.

Organisms taken via Ponar dredges were further

analyzed to the most practicable taxonomic level. D-net

samples have been identified to major taxonomic levels.

Efforts on the D-net samples were limited in nature and

E directed toward qualitative results. In those major taxa

from both Ponar samples at each station where more than 100

individuals were collected, a random selection of 100

-3-



individuals was made by placing the total number in a

counting chamber which was divided into eight (8) equal

sections; sections were chosen using a random numbers table,

and the organisms were removed from selected sections (from

left to right) until 100 individuals were obtained. Mounting

techniques and taxonomic references are those currently

being employed in the Lab in identification work.

RESULTS

A description of the collection sites are given in

the Field Notebook that accompanies this text.

Data are presented in four (4) tables. Table 1 is

a listing of major taxonomic groups encountered hy all

sampling methods at each of the stations examined. Table 2

gives the numbers of the major taxonomic groups per square

meter captured using the Ponar Dredge. Station 2 was

omitted from the grouping since no organisms were collected

with a Ponar from that site. Table 3 lists the numbers

from each major taxonomic group collected with the D-Frame

aquatic net. Table 4 shows the results of species identifi-

cation conducted on the specimens taken via Ponar grabs.

Numbers are given in organisms per square meter.

4 -4-



Table 1
TONAWANDA CREEK TAXA COLLECTED

Taxa Stations 1 2 3 4 5 6 7

Amphipoda x x x x x

An isoptera X x x

Coleoptera x x x x x x x

Decapoda X X

Diptera X

Ceratopogonidae x X i
Chironomidae x x x x x x x

Simullidae X x x x x X

Tabanidae X X

Ephemeroptera x x x X x x

Gast ropoda x x

Kemiptera x

Corixidae x x x x
Gerridae x X

Nepidae x

Hirudinea x

Hydracarina x

I sopoda x x x x X x

Lep idoptera x

Mega 1optera x X

Nema toda x x x x x

Oligochaeta x x x x x x x

Sphaeri idae x x x x x

Trichoptera x x x x x x

Turbel lara X

Zygoptera x X x x x

Other x x x x

Total No. Tax& 9 9 13 12 23 15 14
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Table 3
TONAWANDA CREEK MAJOR TAXA

FROM D-FRAME AQUATIC NET SAMPLES
(no. of organisms collected per m2 )

Major Taxa Stations i 2 3 4 5 6 7

Amphipoda 19 3 2 206 32

AnisopteraA 3 .1 1

Ceratopongonidae 5 4

Chironomidae 115 c 53 8E  19 37 3 10

Coleoptera 2 9D 3
D  11 3F

CorixidaeA 7D 10 1 3D

Decapoda 3 3
8

Diptera 3

Ephemeroptera 27 12 1 22 5 1

Gastropoda 97 6

GerridaeA 1

Isopoda 1 1 2 55 1 4

Lepidoptera

Megaloptera 2 3

NepidaeA

Oligochaeta 88 6 4 3 1 5 17

Simuliidae 1 2 152E 9 3 6

Sphaeriidae 2 2 8 2 2

Tabanidae 1 4

Trichoptera 11 9 2 9 5 3

ZygopteraA  3 1 11 1 6

Other 1 1 1 1

A - Aquatic, but generally not considered benthic
B - Does not include subordinate taxa included in the table
C - All organisms of the taxon not picked from the sample
D - Includes adults and nymphs
E - Includes larvae and pupae
F - Inclu.es adults only

-7-
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Table 4
DETAILED IDENTIFICATION OF PONAR GRABS

(mean numbers of organisms per mn2)

Stations 1 3 4 5 6 7

AMPHIPODA
Tal itridae

Hitateta az-teca 19 1370
COLEOPTERA 9 180 9
Elmidac 9 57

NoApu.6 s p. 9 9
DI PTERA 9
Ceratopogon idae 236
Chi ronomidae 9 19 38 142 104
Tanypodinae (SF)
Abtabe,6myia sp. 852
CZ-Lnotanypu4 sp 8.
Ptocladiuza sp. 95
Tanypu26 sp. 9
Chironominae (SF)
Chironomini (TRIBE) 9 19 19 19 28
Ctyptochitonornw6 sp. 28 9 9 28
Dic~'otendpez~ sp. 5
Gtyptatendie,6 6enitiA. 9

WAotendipe.6 sp. 9 9 85 113
P=atebonZeU sp. 38
PoZtjped-12wn sp. 66 57 378 19 28
P~ eudochi1tonomu.4 sp. .19
T~ibetoa sp. 85

Tanytarsini (TRIBE) 19 47 123 19
kLcAop~ect'a sp. 9 28
Orthocladiinae (SF) 9 9 9 170 227
B'i~ia sp. 9 iolt
ctZcotopu. SP. 9 47 77
Euieex't.Z.a sp. 9
Thienemnn.ea sp. 9 28
T'eihocadiuA sp. 19

Simul iidae 19
Taban idae 9 9
EPIEMEROPTERA 19
Ametropod idae
Siphtoptecton sp. 9

Caenidae
Caten". sp. 9

Heptagen ii dae
Stenoneno. sp. 9



Table 4 continued
DETAILED IDENTIFICATION OF PONAR GRABS

(mean numbers of organisms per mn2)

Stations 1 3 4 5 6 7

GASTROPODA
Amnicol idae

AmniLcota sp. 47
A tiaor a 397
PA.&oriae 397

Viviparidae
Vivipalwh qeo/Lgiau6 38

HEMI PTERA
Corixidae 28
Gerr idae 19

HIRUDINEA 28
HYORACARI NA 9
ISOPODA 15

A6et&±h sp. 15
A. tuaov,. tzaU. =c.ovitztuZ 633

LEPIDOPTERA 9
* MEGALOPTERA

Sialidae
SJiaxZ6 Sp. 19 28

*NEMATODA 19 19 217 9 28
*OLIGOCHAETA 19
*Naididae 38

N44: S p. 9 2

Speo.'ia jo.6inae 9
Tubificidae

Immature without hair setae 95 1040 1361 397 9 142
Immature with hair setae 47 198 869 142
Aufrd&iL&L p~tg&eti 19
A. ptwziheta 9 170
11 yodAtituz tmptetoni 19 255
UmnodAZtuA sp. 397 J9 57
L. c.CapaAedeanuh 28 1143 501
L. ho 6 me.L~teAi 19 416 1276 57 28
L. udezemianuA 76
Peo,6cotex ,JeAox 586 19
Tubi~ex tu&ijex 161 66 38C PELECYPODA

Sphaeri ida. 28
Pi~idcum sp. 9 28 151
Sphaetim thomboa~eum 19
S. 6UtiL.~n 9 19
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Table 4 concluded
DETAILED IDENTIFICATION OF PONAR GRABS

(mean numbers of organisms per M 2 )

Stat S 3 4 5 6 7

TRICHOPTERA 19 57
Hydropsychi idae 9

Cheurnatoposyche sp. 9
Hydtopyche sp. 9

Limnephi ] idae
Pyenopyche sp. 9

Psychomyi idae 28
Potyceittopu sp. 66 28

TURBELLARIA 9

II

-10-



25 February 1976. At that time it was noted that thousands

of mayfly larvae (Ephemeroptera) were in 5 cm or less of

water all along the creek bank. It is believed that some

movements by the benthic macroinvertebrates towards the

banks and slower or "cleaner" water was at least in part

responsible for the collection of larger numbers of taxa

with the D-Frame aquatic net than with the Ponar Dredge.

Other factors that could be partly responsible are the

inherent characteristics of the Ponar Dredge and the ability

to sample more than one habitat condition with the D-Frame

net.

Despite the stress on the benthic habitat at the time

of sampling, a relatively wide diversity of benthic macro-

invertebrates were collected from the Tonawanda Creek. It

was noted that from the Little Tonawanda Creek, which did

not appear to be under as much physical stress at the time

of sampling, a considerably larger and more diverse zoo-

benthic fauna was collected. Whether this greater diversity

was solely due to the physical conditions of the stream

at the time of sampling, or in part or whole to other factors

such as less organic enrichment, is unknown.

In both the Tonawanda and Little Tonawanda Creeks,

the benthic macroinvertebrates collected were primarily

indicative of relatively unpolluted stream conditions. The

percentage of organisms in the family Tubificidae in the

-12-



DISCUSSION

At the time of sampling, the Tonawanda Creek area

appeared to be a relatively fast-flowing, heavily silt-laden

stream. The banks showed signs of heavy erosion. The depth

of the stream was still above its summer level. Terrestrial

vegetation was still submerged in places.

There were no pools noted along the stream except

for Station 3 where a fallen tree had created a pool situation

near the embankment. The current of the stream prevented

siltation in the center of the channel at all stations

examined from the bridge. It was assumed that this held

true for the stream throughout the study area.

The Little Tonawanda Creek appeared to be a slower-

flowing stream than Tonawanda Creek at the time of sampling.

There were considerable amounts of emergent and submergent

aquatic vegetation in the vicinity of Station 5. The central

channel of this stream was rocky. However, this bottom

condition did not extend as far toward the banks as it did

at the majority of the sampling areas on the Tonawanda Creek.

It is believed that the condition of the Tonawanda

Creek at the time of sampling forced portions of the benthic

fauna to seek shelter in areas of slower current, such as

under or around large rocks or closer to the stream shore

out of the silt-laden water. This was perhaps best

exemplified at Station 3 when it was first visited on

-11-



total benthic macroinvertebrate population from the Ponar

grab samples was over 80% at only two stations (Station 3A,

094.8%; 3B, 87.0%; 4A, 82.7% and 4B, 92.5%). The next

highest number, 54.6%, was noted at Station lB. According

to the method established by Goodnight (1960), if the

bottom population of tubificids is over 80 of the total

population, heavy organic pollution is indicated. If, however,

the population is from 60-80%, the condition of the stream

may be considered as moderately polluted. A tubificid

population of less than 60% of the total macroinvertebrates

indicates that the stream is relatively unpolluted. At the

stations where heavy pollution was suspected, identification

of the Tubificidae was attempted. Nearly all of the mature

worms identified from the four samples at Stations 3 and 4

were either of the pollution-tolerant Limnodrilu. genus

(Brinkhurst 1967) or Tubijex tubijex, which is also commonly

associated with a high degree of organic pollution

(Brinkhurst and Jamieson 1971). On the other hand, both

Stations 3 and 4 contained average numbers of major taxonomic

groups (13 and 12, respectively). Some of these taxa, such

as Amphipoda and Ephemeroptera, generally are indicative of

less polluted conditions. At the other collection sites it

was concluded on the basis of an examination of the benthic

macroinvertebrates that the Tonawanda and Little Tonawanda

Creeks were, at the time of sampling, relatively unpolluted

-13-



and productive streams. The populations of organisms present

could support a "clean" water fishery.

CONCLUSIONS - RECOMMENDATIONS

To establish the Batavia Reservoir Compound, it is

anticipated that the present lotic environment in the study

area, which has a relatively diverse zoobenthic population.

would be displaced. In its place a larger lentic environ-

ment would be created. Because this lentic environment

could be subjected to siltation and accumulation of organically

rich run-off from upstream sources, the benthic population

could be dominated by organisms tolerant to this type

situation. To prevent such a problem from occurring as well

as promote the establishment of organisms that comprise the

diet of a more desirable sports fishery, care will have to

be exercised in the management of the impounded watershed.

The removal of bottom material at Stations 3 and 4

would not have a markedly negative impact on the ecology

of the stream. On the contrary, such excavation could

decrease stress on the stream due to the present sediment

dissolved oxygen demand.

-14-
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Aquatic Insects of Tonawanda Creek

Imagoes of aquatic insects inhabiting Tonawanda Creek were sampled at
two locations on two ocassions during the Spring and Summer of 1979.
Knowledge of the insect fauna of the creek is important because of
both the value of the invertebrates as part of the food chain and of
their value as indicators of water quality. It was decided to sample
adult insects rather than larvae, which is the more common practice,
because they lend themselves to more exact identification.

Insects were collected by means of a light trap. This consisted of a
fluorescent lantern set in a bucket containing a small quantity of
alcohol. The trap was set out for one hour beginning at sunset.
Insects were attracted to the light and some of them fell into the
alcohol. Additional insects were collected by sweep net from the
swarms that formed by the light. Station 1 (see map) was sampled the
evenings of 4 June and 17 July. Site 2 (see map) was sampled on

6 June and 30 July.

The majority of insects collected belonged to one of three orders:
Ephemeroptera (mayflies), Trichoptera (caddisflies), and Diptera
(true flies). Table I lists the insects collected. Insects of the
orders Odonata and Piecoptera were seen but not collected. Due to
the complex taxonomy of the Diptera detailed identification of that
group was not attempted. Light trapping is not a quantitative
method, but should reflect the relative abundance of insects.
Numerically, midges (Diptera: Chironomidae) were clearly most common
while mayflies and caddisflies seemed equal in abundance. In addi-
tion, each order of insects was represented by a variety of species.

Caddisflies of several families were collected at Tonawanda Creek.
Taxa from each sampling site were essentially the same. The variety
of taxa in general indicates good water quality for the creek. The
Hydropsychidae, among the more pollution-tolerant families, was
represented by two species, while Leptoceridae, whose members nor-
mally inhabit clean, cool streams, was represented by several spe-
cies. Hydroptila waubesiana, family Hydroptilidae, is also cited
from clear streams (Ross, 1944).

Mayflies are found in a variety of habitats, but are usually absent
from severely polluted waters. Stenonema and Baetes, however, are
believed to tolerate a wide range of ecological conditions (Roback,
1974.)

True flies are a wide-ranging order found in virtually every sort of
habitat from sewage treatment ponds to pristine waters. Common
aquatic families include mosquitoes, crane flies, and midges, all of

411, which were collected at Tonawanda Creek.

" . . . ..4• . . . . . . . .j. . . . . . . . . . . . . i .. . . . . . . . .- . . . . . ., . . . . . . i, | il"I I



The fact that a diversity of insects representing several orders was
collected from Tonawanda Creek is indicative of a healthy, productive
ecosystem. Since sampling effort was not very extensive it is likely
that other insects, either rare or with very early or late season
emergence periods, may be found in the creek. The wide diversity of
insects, each inhabiting a different substrate or creek area should
provide a solid base for the food chain in Tonawanda Creek.
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Table 1 - Aquatic Insects Collected at Tonawanda Creek, NY*

Ephemeropte ra:

Baetidae

Baetis sp.

Heptageniidae

Stenonemai sp.

Epeorus sp.

Caenidae

Caenis sp.
,:-Leptophebiidae
Paraleptophlebia sp.

Trichoptera:

Polycentrap3d idae

Neureclipsis bimaculata
N. crepuscularis
Nyctiophylax sp.

Hydropsychidae

Cheumatopsyche sp,
Hydropsyche sp.

Hydroptilidae

Hydroptila waubesiana

Rhyacophilo idae

Protoptila sp.

Leptoceridae

Ceraclea tarsi-punctatuS
Nectopsyche exguisita
N. spp.
Oecetis inosicua 0. rocturna
Triaenodes tarda <

Leptocerus americanus
e*Identifications wre checked by Dr. R.J. Neves, VCFRU, VPI &SU.



Table I - Aquatic Insects Collected at Tonawanda Creek, NY (Cont'd)

Psychomycidae

Psychomyia sp.

Diptera.

Tipulidae

Tipula app.

Chironomidae

Tanytarsus spp
Orthocladius app.
Chironomus spp.
Glyptotendipis app.
Brillia app.

Culicidae
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~APPENDIX A

BIO40GCALSTUDIES AND FISH AND WILDLIFE COORDINATION

SECTION A-6

FISH AND WILDLIFE MITIGATION ANALYSIS
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TONAWANDA CREEK
MITIGATION ANALYSTS

1. INTRODUCTION

1.01 Purpose - The purpose of this appendix to the Tonawanda Creek Final
Feasibility Report is to provide an analysis of the Buffalo District's posi-
tion on fish and wildlife mitigation for the proposed Tonawanda Creek
Regional Flood Control Project. Therefore, some of the material presented
here has been incorporated into the main text of both the Final Feasibility
Report and the Final Environmental Impact Statement.

1.02 Organization - This appendix is divided into five distinct sec-
tions; the first of which is this introduction. The second section briefly
discusses the Corps of Engineers and U. S. Fish and Wildlife Service's poli-
cies on mitigation, particularly as such policies apply to the Tonawanda
Creek study. The third section briefly describes the U. S,. Fish and Wildlife
Services Habitat Evaluation Procedures (HEP) as they were used to make miti-
gation determinations for the project and the various assumptions used by the
Fish and Wildlife Service in making recommendations for mitigation. The
fourth section presents an independent Corps of Engineers analysis of the
fish and wildlife habitat impacts that would occur with construction and
operation of the Batavia Reservoir (Modified) Plan. The fifth section pre-
sents the Buffalo District's position on mitigation for the proposed project
and a recommendation for mitigation for the Tonawanda Creek project.

It



2. U. S. FISH AND WILDLIFE SERVICE AND CORPS OF ENGINEERS POLICIES O'

MITIGATION

2.01 U. S. Fish and Wildlife Service - The purpose of this section is to

briefly contrast the U. S. Fish and Wildlife Service and the U.S. Army Corps of

Engineers policies on mitigation of adverse effects of water resources develop-

ment projects on fish and wildlife resources. The U.S. Fish and Wildlife

Service's policy on mitigation is described in a notice of final policy entitled

"U. S. Fish and Wildlife Mitigation Policy" as published in the Federal

Register. 1/ Although the Fish and Wildlife Coordination Act Report for the

Tonawanda Creek study predates this policy publication, the general U.S. Fish

and Wildlife Service Policy for recommending mitigation as described in the

policy paper appears to apply to the Tonawanda Creek project. Section V of the

final policy states that "In the interest of serving the public, it is the

policy of the U.S. Fish and Wildlife Service to seek to mitigate losses of
fish. wildlife, their habitats, and uses thereof from land and water

devel pment." Compensation, as a form of mitigation, is defined in the policy

statement as "when used in the context of Service mitigation recommendations,

means full replacement (underlining added) of project-induced losses to fish and

wildlife resources, provided such full replacement has been judged by the

Service to be consistent with the appropriate mitigation planning goal."

2.02 With the exception of Resource Category 4, as defined in the policy

statement, it is generally the policy of the U.S. Fish and Wildlife Service to

recommend ways to minimize losses. If losses are still likely to occur, it is

the policy of the U.S. Fish and Wildlife Service to recommend compensation for

such losses. For Resource Category 4, where habitats are of medium to low value

to evauRtion spec.ies, it is the policy of the U.S. Fish and Wildlife Service to

recommend ways to minimize loss of habitat value. If losses are still likely to

occur then the policy states that "... the service may not (underlining added)

make a recommendation for compensation depending upon the significance of poten-

tial loss." It can generally be stated that the U.S. Fish and Wildlife Services

Policy is that all habitat and fish and wildlife resources losses should be

mitigated for in one manner or another.

2.03 Corps of Engineers - The Corps of Engineers policy on itigaL-on is

defined in Engineer Regulation 1105-2-50. 2J Ti.e Corps authority for mitigation

of fish and wildlife resource losses in water resources projects arises from the

Fish and Wildlife Coordination Act. The Act states that "fish and wildlife con-

servation shall receive equal consideration with other project purposes." The

Fish and Wildlife Coo.Jination Ant authorizes the inclusion in water resource

development plans measures to offset losses or damages to fish and wildlife

resources.

2.04 In general, Corps-policy is that damages to or losses of significant

fish and wildlife resources be avoided or minimizcd to the extent practicable,

and that unavoidable damages and losses be compensated to the extent Justified.

Significant resources include, but are not limited to, those resources iden-

tified in the laws, regulations, guidelines or other institutional standards of



I.

national, regional and local public agencies, and certain private groups. The
extent of, and justification for, mitigation of adverse effects of an alter-

native plan shall be based upon the significance of the resulting losses, com-
pared to the combined monetary and non-monetary costs required to carry out the

mitigation measures.

I/ Federal Register. Notice of Final Policy. U.S. Fish and Wildlife Service

Mitigation Policy. 23 January 1981. Vol. 46, No. 15, pages 7644-7663.

2J ER 1105-2-50, dated 29 January 1982, Environmental Resources.

2.05 Comparison of Policies - In general, Corps of Engineers and U.S. Fish

and Wildlife Service policies are quite similar. However, justifying criteria
for determining mitigation to be recommended can be quite different depending

upon how the various policy statements of the two agencies are interpreted.

U.S. Fish and Wildlife Policy for determination of mitigation needs is Iasel
primarily, and in most cases almost exclusively on the value of the resource

lost. Corps policy is similar in this respect but must also consider the costs

(monetary, social, and environmental) in making a determination if miti-
gation is warranted for a water resource development project. Mitigation is,

therefore, only a part of the entire project evaluation in Corps projects and

when making trade-off decisions for the project cannot be made a separable
feature of the project, justifiable in itself, without the consideration of
other project aspects.

Z.i



3. U. S. FISH AND WILDLIFE SERVICE RECOMMENDED MITIGATION

3.01 The final Fish and Wildlife Coordination Act Report for the
Tonawanda Creek Study, dated 23 October 1980 (see Appendix C, Final
Feasibility Report) recommended mitigation of the predicted adverse fish and
wildlife impacts of the project based upon a Habitat Evaluation Procedure
(HEP) study of the project area. Field work for the study was conducted by
personnel of the U. S. Fish and Wildlife Service, New York State Department
of Environmeatal Conservation ael the Buffalo District. The mitigation
recommended by the U. S. Fish and Wildlife Service is based upon the esti-
mated habitat unit changes that will occur if the Batavia Reservoir Compound
(Modified) Plan is constructed.

3.02 A number of assumptions were used in the HEP analysis which affect
the mitigation acreages determined. The most important assumptions are:

a. That 35 lercent of the upper floodpool lands and 5 percent of the
lower floodpool lands would develop into unstable mudflats under the with-
the-project conditions and that all mudflats would form within the first 25
years of project life.

b. That all habitat types would be equally affected by mudflat
formation, except that emergent marshland in the lower floodpool would remain
unaffected (0 percent loss) and that cropland in the upper floodpool would be
severely affected (60 percent loss).

r. That thp m, ldtats would have little or no wildlife value (HS1 =
0.000).

3.03 Originally the U. S. Fish and Wildlife Service recommended that
several wetland complexes in both the upper and lower floodpools be protected
from complete inundation by the construction of lateral dikes and flapgates.
Due to the high cost of such a dike in the upper floodpool, the Buffalo
District asked U. S. Fish and Wildlife Service to consider the possibility of
in-kind compensation for the purported loss of a large wetland area in the
upper floodpool. Subsequently, the U. S. Fish and Wildlife Service recom-
mended that another equally valuable wetland complex, outside the maximum
floodpool boundaries, be obtained for compensation and managed for fish and
wildlife purposes. This area would be about 112 acres in size and would com-
pensate fcv Lhe loss of 37 acres of emergent marsh and 75 acres of shrub
swamp in the upper floodpool.

3.04 The U. S. Fish and Wildlife Service also recommended that projected
habitat unit losses be compensated for by the purchase and management of
habitat outside the maximum floodpool boundaries. As much of the projected
habitat loss was in high value croplaad, U. S. Fish and Wildlife Service and
the Buffalo District agreed that projected cropland losses should be con-
verted to out-of-kind (substituting different habitat types for those lost)
compensation in the form of shrub swamp and forested wetland. As shrub swamp
and forested wetland have a higher habitat suitability index (HSI) than
cropland, this conversion reduced both the total amount of compensation
acreage required and the cost of obtaining such acreage. The total amount of
out-of-kind gompensation recommended was 78 acres of shrub swamp and 475
acres of forested wetland.



3.05 Therefore, the total amount of compensation lands recommended by
the U. S. Fish and Wildlife Service is 665 acres (475 acres of forested
wetland, 153 acres of shrub swamp, and 37 acres of emergent marsh).

3.06 The Corps of Engineers has had difficulties accepting the U.S. Fish
and Wildlife Service's recommendations for mitigation based upon the HEP
analysis. The problems are related not to the actual HEP analysis itself but
rather to several assumptions made in conducting the analysis. One major
assumption made in the Fish and Wildlife Service mitigation analysis is that
35 percent of the upper floodpool lands and 5 percent of the lower floodpool
lands would turn into unstable mudflats during the first 25 years of the pro-
ject lifetime. The HEP analysis has further assumed that all habitat types
would be equally affected by mudflat formation, with certain exceptions.
This assumption that mudflats will form is the entire basis outside of
outright construction impacts, for determining how much acreage of the
various habitat types, will be affected. From this the total amount of Miti-
gation required is determined in the REP analysis.

3.07 The Buffalo District has concluded that sedimentation will be a
minor insignificant problem within the Batavia Reservoir Compond (see
paragraph 4.16 to 4.18 of this input). This determination contradicts the
assumption made in the HEP analysis and renders the results of the REP analy-
sis invalid. Therefore, it is the Corps of Engineers contention that the 665
acres of mitigation acreage recommended in the Fish and Wildlife Coordination
Act Report is incorrect.

3.08 In response to the problem with the Fish and Wildlife Coordination
Act Report the Buffalo District prepared a separate non-KEP analysis of miti-
gation requirements for the Tonawanda Creek study. The following section
presents the results of this analysis.



4. ANALYSIS OF IMPACTS OF CONSTRUCTION AND OPERATION

4.01 Introduction. This section provides the Buffalo District's
analysis of the predicted habitat impacts of the construction and operation
of the Batavia Reservoir Compound (Modified) Plan. It is based upon the
habitat types described in the U. S. Fish and Wildlife Service Coordination
Act ReportA/ and the construction features and operational plan developed for
the reservoirs as described in the Final Feasibility Report for Tonawanda
Creek.

4.02 Originally the Buffalo District considered doing a User-Day
Analysis of the impacted project area. As discussed in Earls (1981) 3!1 a
user-day analysis is a type of analysis that quantifies the economic damage
and/or benefits that will occur to fish and wildlife resources if a project
is implemented. Losses and/or gains is to fish and wildlife resources
causing a reduction and/or increase in recreational hunting and fishing
opportunities are evaluated in the same way as other forms of recreation and
included in the NED account. The New York State Department of Environmental
Conservation (NYSDEC) though operating much of the project area as coopera-
tive hunting and fishing areas had no data on hunting and fishing pressures
in the area that could be used in a user-day analysis. In addition,
variable, intermittent posting of private lands for hunting and fishing
within the project boundaries make it impossible to determine how much land
is open and available for hunting and fishing. For these reasons the Buffalo
District considered it impractical to do a user-day analysis on the project.

4.03 The analysis presented here is based upon the predicted construc-
tion and operational impacts of the Batavia Reservoir Compound (Modified) and
is an in-kind habitat replacement type of analysis.

CONSTRUCTION IMPACTS

4.04 Construction of Embankments, Outlet Works, and Training Dikes.
Construction of both the upper dam (embankment and outlet works) and the
lower dam (embankment and outlet works) as well as the training dikes for the
lower reservoir will result in the outright loss of a number of acres of
various habitat types. A compilation of the estimated habitat losses that
will result with construction of the project are presented in Table 4.1. As
indicated in the table, the total predicted loss is about 115 acres of which
about 66.1 acres (57 percent) is cropland. Lesser amounts of pasture, shrub
swamp, forested wetland and emergent marsh will also be lost with construc-
tion of the project.

4.05 Impacts of Clearing and Snagging - The existing Tonawanda Creek
channel within the limits of both the upper and lower reservoir pools will be
cleared of snags and debris jams. Dead trees along the streambanks and
overhanging, partially uprooted trees will also be removed. This clearing

1/ Final Feasibility Report, Appendix G.
1/ Earls, Gary A. (1981). Traditional Analysis Fish and .,dlife Approaches

Used in the Corps. Planning Associates Program: 1980-1981 Board of
Engineers for Rivers and Harbors, Fort Belvoir, VA, 71 pp.
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and snagging encompasses a total stream length of about 13 miles (8 miles
lower reservoir and 5 miles upper reservoir). The entire area along these
streambanks is composed of forested wetland habitat type as described in the
U. S. Fish and Wildlife Service Coordination Act Report. It is estimated,
based upon an impacted area 13 miles long and 100 feet wide, that the total
amount of forested wetland effected is 158 acres.

OPERATIONAL IMPACTS

4.06 Introduction - Operation of the Batavia Reservoir Compound
(Modified) will create temporary impoundments of floodwaters in both the
upper and lower reservoir pool areas. Such containment of flood waters could
create conditions under which the naturally occurring vegetation in both
reservoir storage areas could be impacted. The next few pages of this appen-
dix will present the Buffalo District's analysis of the possible operational
effects of the Batavia Reservoir Compound (Modified) on the various habitat
types present within the reservoir floodpools. Again, the habitat types are
those discussed in the U. S. Fish and Wildlife Service Coordination Act
Report. The regulation of the reservoirs is as presented in the Hydrology
and Hydraulics Appendix of the Final Feasibility Report for Tonawanda Creek.

RESPONSES OF PLANTS TO FLOODING

4.07 Potential Effects of Flooding on Plants - Several recent publica-
tions have reviewed considerable literature and research on the responses of
vegetation, particularly woody vegetation, to intermittent flooding. Teskey
and Hinckley (1977)1/ give a good review of both short-term and long-term
impacts of flooding on vegetation. Physiological responses of plants to
stresses induced by flooding are reviewed in Teskey and Hinckley (1977) and
in more detail in Whitlow and Harris (1979)/. It is not the purpose of this
discussion to review this literature on plant physiology. The interested
reviewer should refer to the cited publications. However, as described in
Teskey and Hinckley (1977), there appears to be five major physical factors
which are critical in determining plant responses to changes in water level.
These physical factors are described in the following paragraphs.

4.08 Time of Year - The particular time of year a flood occurs appears
to be a critical factor in determining the growth and survival of a plant
species exposed to flooding. For most bottomland tree species, flooding
during the dormant season has few if any adverse effects on mortality.

1/ Teskey, Robert 0., and Thomas M. Hinckley, 1977. Impact of Water Level
Changes on Woody Riparian and Wetland Communities, Volume 1: Plant and
Soil Responses to Flooding, U. S. Fish and Wildlife Service, Office of
Biological Services. FWS/OBS-77/58, 30 pp.

2/ Whitlow, Thomas H., and Richard W. Harris, 1979. Flood Tolerance in
Plants: a State-of-the-Art review, U. S. Department of the Army,
Waterways Experiment Station, TR F-79-2. 161 pp. plus Appendix.
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However, flooding or high water tables extending into the growing season can
have serious effects. Along with time of the year, water temperature appears
to effect the survival of plants exposed to flooding. Warm water is more
damaging to tree survival than cool water.

4.09 Flood Frequency - There is no consensus on the effects of flood
frequency. However, it appears that as flood frequency decreases, herbaceous
understory vegetation increases in diversity. Flood frequency is very impor-
tant in the establishment of trees, but appears to be less important than the
timing and duration of flooding for mature woody vegetation.

4.10 Flood Duration - The duration of flooding is very important in
determining the survival of a species exposed to intermittent flooding.
Trees flooded for durations of less than 1 month at the beginning of the
growing season are often damaged, the amount of damage being related to the
flood tolerance of the species. Recovery is often rapid if the tree does not
die before the flood waters recede. Long-term flooding, especially during
the growing season, causes considerably higher mortality. However, many spe-
cies are highly flood tolerant and can survive flooding for a period of 1 or
more years.

4.11 Water Depth - The depth of flooding is another important factor in
determining the responses of woody vegetation to flooding. It is
particularly important for seedlings and herbaceous vegetation as they will
often be completely covered by water. However, dormant seedlings will often
survive flooding, remaining dormant while covered with water, and leaf out
after the flood waters recede.

4.12 Siltation - Flood waters depositing heavy loads of silt affect
plant growth and survival, however, many species are somewhat resistant to
damage from siltation.

IMPACT ANALYSIS

4.13 Basis of Analysis - For this purpose of this impact analysis, the
operating plans of both the upper and lower reservoirs were considered In
developing this analysis. As illustrated in Table 4.2 for the lower
reservoir, operating the reservoir to control the 2-year frequency flood
actually creates the greatest flooding changes (thus impacts) from the
flooding that naturally occurs in the reservoir pool area. This discussion
concerns only flooding within the reservoir floodpools and not downstream
flooding. As indicated in the third column of Table 4.2, for the 2-year
flood, the elevation of flooding in the pool would be increased by 6.2 feet,
the area flooded by 610 acres, and the duration of flooding by 7.4 days. For
the less frequent floods, the elevation and duration of flooding are
increased but to a lesser magnitude than for the 2-year flood. The area
flooded at maximum pool actually decreases for the more frequent floods as
waters that would normally spread into low lying areas near the pool margins
are contained within the pool by the dam and lateral dikes.
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Table 4.4 -Tonawanda Creek, New York -Changes in Flooding
Conditions with the Project

Flood Depth of Flood : Area Flooded Duration
Frequency (feet) (acres) (days)

Lower Reservoir

2-Year +6.2 + 610 +7.4

10-Year +1.2 - 630 +2.1

20-Year +1.3 - 620 +3.5

50-Year +1.9 - 500 +3.8

100-Year +1.5 - 330 +3.4

200-Year +3.0 - 170 +2.5

500-Year +3.3 - 60 . +2.2

SPF . +0.5 -2,100 +0.0

Upper Reservoir

2-Year +9.2 + 500 +2.8

10-Year +8.4 + 530 N/A

20-Year +7.6 + 460 N/A

50-Year +6.7 + 420 +3.2

100-Year +6.1 + 380 N/A

200-Year +5.4 + 350 +4.0

500-Year +4.9 + 330 N/A

SPF + 0.7 + 50 N/A

N/A Data Not Available.



4.14 Table 4.3 presents similar data for operation of the upper
reservoir. Although the differences are not as pronounced as for the lower
reservoir, it is still apparent that the 2-year controlled flood actually
creates the greatest changes from naturally occurring flooding within the
reservoir floodpool. Table 4.4 summarizes the information on changed flood
conditions for operation of both the upper and lower reservoirs.

4.15 As the frequency, depth, and duration of flooding are some of the
most important factors in determining the effects of intermittent flooding on
vegetation and the fact that operating the reservoirs to control the 2-year
flood creates the greatest changes from naturally occurring flooding within
the floodpools, operating to control the 2-year flood has been selected as the
basis of this analysis. This does not imply that operating the reservoirs to
control less frequent floods has lesser overall impact. In most cases,
flooding is more severe and has a longer duration than for the 2-year flood.
However, the changes from naturally occurring flooding is less and the fre-
quency of such floods is much less; therefore, recovery can be assumed.

4.16 Impacts of Operation - Table 4.5 indicates the additional area that
will be flooded, by habitat types, with operation of the Batavia Reservoir
Compound (Modified) to control the 2-year frequency of flood. For the lower
reservoir, this area is 610 acres in size and comprises all areas between
891.8 and 898.0 feet in elevation. For the upper reservoir, this area is 500
acres in extent and comprises all areas between 911.7 and 920.0 feet in
elevation. This data on elevation was superimposed upon the map of habitat
types supplied by the U. S. Fish and Wildlife Service in the Coordination Act
Report. From this, the areas of additional flooding with operation of the
Batavia Reservoir Compound (Modified) to control the 2-year flood were
computed.

4.17 As indicated in Table 4.5, the majority of additionally flooded
area is composed of pasture and cropland. For the upper reservoir, this
pasture and cropland is 299 of 500 acres (59.8 percent) and for the lower
reservoir, it is 324 of 611 acres (53.0 percent).

4.18 Effects of Sedimentation and Siltation - One of the major potential
effects of the impoundment of water in reservoirs is the possible settling
out of suspended sediments. Such sediments, if deposited in heavy
quantities, can have major adverse effects on vegetation present in the area.
Table 4.6 presents data on potential settling times for various diameter
sediments in the lower reservoir. The reservoir was assumed to be full and
the mean depth was assumed to be the volume divided by the surface area.

Mean Depth Lower Reservoir (when full) - volume/area
- 15,500 ac-ft/2,560 acres- 6.05 feet

4 Under natural conditions during the 2-year flood, the lower reservoir area
will have water overbank for 2.4 days during which time (assuming quiescent
conditions) suspended fine sand and larger diameter particles will settle.
With the reservoir in operation, water will be impounded for 9.8 days during
which time it is expected that suspended particulate matter with a diameter
approximately greater than 0.005 cm (coarse silt) will settle.
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4.19 No data currently exists on suspended sediment for Tonawanda Creek.
However, visual observations of bank material along Tonawanda Creek indicate
that most of the bank material, therefore material that would be suspended
in the waters of Tonawanda Creek, are fine silts (roughly with diameters of
0.001 cm to 0.005 cm). As indicated in Table 4.6, these types of silt would
take between 10.7 and 267 days to settle 6 feet in the lower reservoir
floodpool.

4.20 As indicated in Table 4.3, the duration of pool flooding for the
2-year flood for the upper reservoir is 5.3 days, and for the lower reservoir
(Table 4.2) Is 9.8 days. These are relntively short time periods when con-
sidering settling of fine silts. Therefore, for the purpose of this
analysis, it is predicted that there will be minor insignificant settling of
suspended sediments from operation of the reservoirs and that any impacts on
fish and wildlife habitat within the reservoir floodpools from sedimentation
will be insignificant.

Table 4.5 -Tonawanda Creek, NY - Additional Areas Flooded,
By Habitat Types, from Operation of the Batavia
Reservoir Compound (Modified) to Control the
Two-Year Frequency Flood 1/

Upper Reservoir Lower Reservoir Total
Habitat Type (acres) (acres) (acres)

Cropland : 202 275 477

Pasture : 77 49 126

Shrub Swamp 63 72 135

Forested Wetland 83 198 281

Emergent Marsh 75 17 92

Totals 500 611 1,111

1/ The acreage in this table only represents additional areas within the
reservoir floodpools that will be inundated to control the 2-year flood.
Areas less than 891.8 feet (lower reservoir) and 911.7 feet (upper
reservoir) in elevation will be flooded whether or not the reservoirs
are in place and operating to control the 2-year flood. However, the
depth and duration of flooding will be increased in such areas.



Table 4.6

: Fall Velocity V. Time to Settle 6 Feet
Diameter (CM) Classification : cm/sec (2) Days

.001 Silt 8 X 10 - 6  267

.002 Silt 3.2 X 10-5  66.7

.005 Silt 2 X 10-4  10.7

.01 Fine Sand 8 X 10 - 4  2.7

.02 Fine Sand 2.4 1.28 minutes

(2) The fall velocity was determined using Stokes' Law, the drag coefficient
for spheres at Vs and a value of 2.65 for particle specific gravity.

TOTAL IMPACTED AREA

4.21 Summary - Table 4.7 presents a compilation of the total area, by
wildlife habitat type, that will be impacted by construction of the Batavia
Reservoir Compound (Modified) and operating it to control the 2-year fre-
quency flood.

DEGREE OF IMPACT

4.22 Construction Areas - In areas where construction of the dams and
training dikes occurs, the habitats present will be totally destroyed, being
replaced with structures designed to control flood waters. These acreage and
habitat types of areas are listed in Table 4.1.

4.23 Clearing and Snagging Areas - As discussed in paragraph 4.03, about
158 acres of forested wetland will be effected by clearing and snagging of
the Tonawanda Creek channel within the project limits. It is difficult to
predict what will actually happen to the forested wetland habitat along the
creek channels with removal of all dead and dying trees. However, this will,
no doubt, seriously impact on the habitat present and its usefulness as
breeding and feeding areas for the various wildlife species that presently
inhabit the area.

4.24 Areas Effected by Operation of the Reservoirs - As discussed
previously, numerous factors have a part in determining the effects of inter-
mittent flooding on vegetation. One of the most important of these factors
is the time of year when flooding occurs. Therefore, for this analysis, all
instances of flows over 2,000 cfs at the Batavia gauging station for the
period 1945 to 1979 were compiled on a monthly basis to determine when
flooding most frequently occurs on Tonawanda Creek. From 1945 to 1979 flows
of 2,000 cfs or greater were recorded at the Batavia gauging station on 99
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different occasions. As illustrated on Plate 4.1, the vast majority of these
floods (80 or 80.8 percent) occur during the months of January to April.
Late spring and summer floods occur infrequently. For the months of June
through September, only six flows (6.1 percent) of the 2,000 cfs or greater
have been recorded at the Batavia gauging station during the period of
record, 1945 to 1979. Probably, the most important factor in determininb the
impact on plants, particularly woody plants, is whether or not they are inun-
dated during the growing season. Woody vegetation is affected much less
severely by flooding during the dormant season than during the growing
season. The growing season for most woody vegetation in the area of Batavia
Reservoir Compound commences in late April or early May. Therefore, the flow
data for the Batavia gauging station for the period of record 1945 to 1979
was compiled on a weekly basis for the months of April and May. This data is
presented on Plate 4.2. A total of 27 flows greater than 2,000 cfs have
occurred during April and May from 1945 to 1979. Of this total, 20 floods
(74.1 percent) occurred during the first 3 weeks of April and Lhe remaining
seven occurred during the latter part of April and May.

4.25 During the growing season for woody vegetation within the compound
area (roughly the end of April through October), 10 of 99 floods (10 percent)
of 2,000 cfs or greater have occurred. Related to the potential effects of
flooding on vegetation, it is apparent that there is a reasonable chance
that flooding could occur during the growing season causing the maximum
possible effect on vegetation in the areas affected.

4.26 Basis of Analysis. Due to the fact that flooding could occur
during the growing season numerous times during the life of the project, it
is quite possible that all the habitat acreages presented in Table 4.5 could
be affected enough to preclude the survival of most woody vegetation in the
flooded areas. The only exceptions are for cropland and pasture. Although
such areas will be flooded, they will still be available for farming and/or
use as pasture. It is highly unlikely that these areas will be abandoned as
the new channel capacity in Tonawanda Creek, obtained by clearing and
snagging, will in most years enhance farming opportunities within the reser-
voir floodpools. Therefore, for this analysis, the predicted effect on
farmlands and pasture is zero acres affected. Under the .-year flood
operation, the predicted total adverse effect on shrub swamp, forested
wetland, and emergent marsh is that presented in Table 4.5.

4.27 Summary - The total net effect on habitat types present in the
project area from construction and operation (2-year flood operation) is pre-
sented in Table 4.8. These figures will be used in Section 5 of this appen-
dix to determine the amount of fish and wildlife mitigation that is
recommended for the Batavia Reservoir Compound (Modified).
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5. CONCLUSIONS ON MITIGATION

5.01 Introduction - The previous section presented an analysis of the
total net-impact of construction and operation of the Batavia Reservoir

Modified Plan. The total areas impacted, by habitat types, are summarized in
Table 4.8. This section provides conclusions on the amount of impacted
areas, by habitat type for which the Buffalo District recommends mitigation.

5.02 Cropland, Pasture - As previously discussed, 66 acres of cropland
and 5 acres of pasture will be destroyed by construction of the project. It
is general Corps of Engineers Policy (see discussion in Section 2) that miti-
gation only be considered for habitats that are scarce or otherwise
significant. Cropland and pasture are very common in the project area and in
surrounding areas and are not particularly significant wildlife habitats.
Therefore, it is concluded that mitigation is not warranted for the 66 acres
of cropland and 5 acres of pasture.

5.03 Shrub Swamp, Forested Wetland, Emergent Marsh - Table 4.8 indicates
that 448 acres of forested wetland, 163 acres of shrub swamp, and 100 acres of
emergent marsh could be impacted by construction and operation of the Batavia
Reservoir Compound (Modified). These wetland areas are significant for
several reasons. First of all, being wetlands, they are defined as signifi-
cant by Federal and State laws and Executive Orders relative to wetland
protection. Forested wetland, particularly that which occurs along the banks
of Tonawanda Creek, is valuable for the creek's fishery as it provides a
heavy shade cover along most of the creek. The creek itself, although highly
turbid, is rated as a Class A stream. Class A is the highest classification
given to streams in New York State. Forested wetlands within the project
area also provide very good nesting habitats for numerous species of birds.

5.04 Emergent marshes within the project area have standing water
throughout the year with extensive cattail stands. These areas are valuable
to wildlife and are used extensively by migrating waterfowl during the spring
and summer. Shrub swamps are dominated by woody species, including dogwoods,
cottonwoods, and ashes. Wildlife use of these areas is extensive and many
shrub species provide an important food source for migrant and resident
wildlife. Additional information on these wetland habitats is contained in
the U.S. Fish and Wildlife Coordination Act Report, Appendix C.

5.05 Comparison of Fish and Wildlife Service and Corps Mitigation
Conclusions - The U.S. Fish and Wildlife Service, as a result of the HEP
analysis, recommended that the Tonawanda Creek project be authorized with
compensation lands comprised of 475 acres of forested wetland, 153 acres of
shrub swamp, and 37 acres of emergent marsh for a total of 665 acres. The
analysis presented in this report concluded that 711 acres of mitigation
would be required (forested wetland, 448 acres; shrub swamp, 163 acres; and
100 acres of emergent marsh). The Fish and Wildlife analysis assumed that
large areas within the upper and lower floodpools would be converted to
unstable mudflats with no wildlife habitat value. The Buffalo District ana-
lysis concluded that any such sedimentation effect would be minor and have
insignificant effect on wildlife habitats present within the reservoir



floodpools. The Buffalo District analysis compared existing habitat flooding
to the areas that would be flooded with operation of the project. It is
extremely difficult, if not impossible, to determine what the absolute impact
of intermittent flooding will have on these habitat areas. Numerous
interacting factors including, but not limited to, the time of year flooding
occurs, depth of flooding, duration of flooding, tolerance of vegetative spe-
cies to flooding, and timing of floods all have a part in determining effect.
The total effect on additionally flooded habitats could range from 0 percent
(no effect) to 100 percent (complete destruction of habitat). Most likely,
the actual impact will be somewhere between, but this is impossible to
determine. The Buffalo District believes that the analysis presented in this
report is a more reliable prediction of impacted areas than the HEP analysis,
which has several major assatmptions. Therefore, the mitigation conclusion
for the Tonawanda Creek Study is based upon this analysis.

5.06 Conclusion - The Buffalo District feels, based upon the previous
analysis that mitigation is warranted for all wetland areas that will and
could be affected by construction and operation of the proposed project.
It is possible that all additional areas flooded with operation may not be
severly affected. However, there is a reasonable chance that flooding may
occur on a frequent basis severly impacting wetland habitats present within
the boundaries of the floodpools. The total amount of area recommended for
mitigation is 711 acres composed of 448 acres of forested wetland, 163 acres
of shrub swamp, and 100 acres of emergent marsh. This would be in-kind miti-
gation in the immediate vicinity, but outside the boundaries of the Batavia
Reservoir Compound (Modified) floodpools. Possible mitigation/compensation
areas have been identified in a 29 December 1980 letter from the New York
State Department of Environmental Conservation (attached to the U. S. Fish
and Wildlife Service Coordination Act Report, Appendix G).

5.07 Economic Justification - For the purposes of the Tonawanda Creek
Final Feasibility Report, this analysis has concluded that 711 acres of habi-
tat should be obtained for mitigation/compensation. The first costs of
obtaining casements on lands for fish and wildlife compensation purposes is
$296,000 (June 1980 prices). This cost does not significantly alter the
benefit/cost ratio of the project which has a total first cost of
$22,680,000.

5.08 Phase I GDM - It is possible that after authorization of the
project that AE&D studies may alter the construction design and/or opera-
tional plan for the reservoirs. If so, then the mitigation conclusions
reached in this analysis and the recommendations for fish and wildlife com-
pensation lands can be adjusted.
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340 Capen Boul~evard
Amherst, New York 14226
November 16, 1979

Mr. Joseph Hassey, Project Manager
U. S. Arm7 Corps of Engineers
1776 Niaara Street
buffalo, N1ev York

Re: The Deing of Tonawanda Creek in the

ares of Batavia, N. Y. and Rte. 20

Dear Sir:

We, the members of the Western New York Chapter of Trout Unlimited, are
concerned with the damming of Tonawanda Creek between Batavia, New York
and Route 20 since this stretch of water contains game fish such as Brown
Trout and Smallmouth Black Bass.

We are concerned that provisions be made in the desigr of the dam so that
an adequate flow of water be malntained from the dam at all times. Also,
we are concerned that the Sesign of the outflow fro the dam be such that
the water temperature be ecr.trolled to maintain the present stream ecology.
Provisions should be made to prevent excess of siltation occiarring down-
stream from the dam.

We strongly urge that these suggested measures 'e incorporated in the
design of this project. We will be glad to sugest further detailB of
design from our li'brar of stream ecology if you do not have such details.

Thank y3u for your consideration of oar suggestions.

Very truly yours,

Gordon Deitrick, Pres.
WNY Chapter Trout Unlimited



United States Department of the Interior
NATIONAL PARK SERVICE

NORTH A TLA NTIC REGION
150 CAUSEWAY STRFETtN RVPI %" LP£ TO:IN IFPIY RIFE TOBOST.ON, MA. 02114

L-7619-NAR- (CE)
NCBED-PN January 5, 1976

Colonel Byron G. Walker
Deputy District Engineer

Department of the Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Walker:

This responds to your letter of 15 December requesting our comments on the
Preliminary Feasibility Report on Flood Management in the Tonawanda Creek
Watershed, New York.

We are pleased to note the report's coverage of cultural resources (pp. 32
and 33) and the commitment to accomplish cultural resource literary studies.ru.A, ,t,-------------j ' 6 ""',, , LI..". .... :- C. . .$ ! - , l-t- - - -- -e I --

will be used in the identification and development of mitigating measures as
necessary to protect cultural resources that may be affected by specific
project works of the overall flood management plan.

We also note the report's mention of the Erie (later) Barge Canal in the
study area. The further literary searches should help to focus on the
recognized res'-urces and probable archeological values related to that
historic waterway. While we, at this time, see but one National Historic
Landmark in the study area, there are doubtless a number of sites listed oi
in the j-:ocess of being considered for inclusion on th, National Regi.te(r
of Historic Places that could he affected by project work. Therefore, .'e
would suggest that in addition to chockinj th,. N.tjiona] (,.qistter of 111vtoric:
Places, contact should be maintained with the State Hizstoric Preservation
Officer (Mr. Orin Lehman, Commissioner, Parks and Recreation, Room 303,
South Swan Street Building, Albany, New York 12223) to assure no oversight.

Literary research performed by competent archeologists should provide the
necessary bpasis L , G= *Lls ie cutl ,,!~ s,:ope of flI.1- shrveya .:,

need for excavations to assure the utmost protection for any significant

*,uT .O4 M3:z



archeological vdlues that could be destroyed by project works. We would
suggest contact with the New York Archeological Council (Dr. Thomas King,
4242 Ridge Lea Road, Buffalo, New York 14226) and/or the State Archeologist
(Dr. Robert E. Funk, New York State Museum and Science Service, Albany,
New York 12224) for assistance in pursuing the archeological sectors of
the literary searches to be performed.

In addition to the above, concerning the protection of significant natural
resources, we suggest that the literary search and other continuing
investigations include a check of existing and potential National Natural
Landmark designations. Assistance for identifying Natural Landmarks
can be requested from this office or from our Natural Landmarks Specialist
(Mr. Paul Favour, P. 0. Box 187, Northeast Harbor, Maine 04662).

We will be most anxious to see and review the final feasibility study
inclusive of natural and cultural resource protection considerations, and
we appreciate this early opportunity to comment on this preliminary retort.

Sincerely yours,

1.Wg

(II
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" . UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
100 Grange Place, Room 202
Cortland, New York 13045

January 28, 1976

District Engineer
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207
Dear Sir:

This responds to LTC Byron Walker's December 15, 1975 letter
requesting our comments on your Preliminary Feasibility
Report on Flood Management in the Tonawanda Creek Watershed,
New York.

The following comments are provided as a result of informal
field review. They are submitted by the U. S. Fish and
Wildlife Service as technical assistance for input to your
final plan for Flood Management in the Tonawanda Creek
Watershed. Further review will be undertaken by this Service
during the Departmental review process when the Departmental
position will be provided.

The U. S. Fish and Wildlife Service has provided prior
reports to the District Engineer, Buffalo District, on
several of the flood management measures being considered
in the Preliminary Feasibility Report. In our February 2,1960
report, we discussed the possible effects on fish and wildlife
resources of modifications to the existing Corps project
at Batavia and of a storage reservoir or reservoirs on the
headwaters of Tonawanda Creek. On February 8, 1961, we issued
a preliminary report on fish and wildlife resources of the
Tonawanda Creek basin and then is aed a supplemental to the
preliminary report on October 2, 1967.

We have reviewed your Preliminary Feasibility Report and find
that four regional measures and one local protection measure
are presently being considered for Flood Management in the

S e Ewi& You S, Am
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Tonawanda Creek Watershed. The four regional measures consist
of Sierks Reservoir, Linden Reservoir, Alabama Pools, and the
Batavia Reservoir Compound. The local protection measure
involves the modification of the existing Corps project at
Batavia, New York These flood management measures have also
been considered in combination to form several plans for
basin flood management.

We offer the following specific comments on the considered
flood management measures:

Batavia Reservoir Compound. This measure involves two shallow
detention reservoirs arranged in series designed to intercept
all runoff from that part of the Tonawanda Creek Watershed
upstream from the city of Batavia, New York. Since these
reservoirs will normally be dry, no significant fisheries
impact can be expected except during the construction phase
when some disturbance of the existing warmwater fishery,
consisting of such species as smallmouth bass and northern
pike, will occur.

Wildlife resources consist of a variety of species. There
are white-tailed deer in the basin and upland game populations
of pheasants and ruffed grouse. Muskrats, beavers, racoons,
and red foxes as well as an occasional siting of otters are some
of the furbearing mammals in the area. Waterfowl hunting
occurs along Tonawanda Creek, its tributaries, and associated
wetlands. The magnitude of this type of hunting in the
proposed project area has not been determined. However, since
the proposed reservoirs will normally be dry, no significant
impact on wildife resources is curren.ly expected.

One consideration that must be addressedis the effect the
Batavia Reservoir Compound will have on the present cooperative
hunting area leased from local land owners by the New York
State Department of Environmental Conservation (NYSDEC).

Modification to the Existing Batavia Project. This local
protection measure involves levees, bank protection, and
channel enlargement within the city of Batavia and downstream
to Bushville, New York. The NYSDEC has no current fisheries
data on this portion of the Tonawanda Creek. Expected warm-
water species include smallmouth bass, northern pike, and some4" panfish and bullheads below Batavia. The channel modification's
impacts on these fishery resources cannot be accuratelydetermined at present due to the lack of current fishery data.
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The Batavia to Bushville section of the Tonawanda Creek is
primarily agricultural. Wildlife species that will be
affected by the resultant disturbance of stream-bank
vegetation from levees, bank protection, and channel enlargement
consist of songbirds, some pheasant wintering area, and various
furbearers including muskrats and possible otters.

Alabama Pools. This measure is a complex of reservoirs
including both storage and detention reservoirs in the
vicinity of the NYSDEC Tonawanda Wildlife Management Area
(WMA). The Alabama Pools would have no beneficial effect
on fisheries resources of the area, however, this alternative
would have serious adverse consequences on wildlife resources
associated with the state's existing Tonawanda WMA.

Coordination with the NYSDEC has indicated that the Tonawanda
WMA habitat conditions are nearly ideal for the production,
enhancement, and enjoyment of the waterfowl resource and
other marsh-related wildlife species. The NYSDEC has presently
spent upwards of $25,000 on establishing the ideal wetland
habitat conditions which according to present data supports
waterfowl hunting providing approximately 2500 man-days of
recreation annually with an annual harvest of approximately
1500 ducks and geese. The Alabama Pools project would
result in the destruction of much of the NYSDEC developmental
work in the area. Recent expenditures by the NYSDEC have been
made in order to prevent damaging flood waters from entering
the Tonawanda WMA impoundments, just the opposite of the
Alabama Pools proposal.

The present system of shallow marshlands created by the low
dikes of the Tonawanda WMA supports aquatic submerged, emergent,
and floating vegetation, together with small pockets of open
water. These important wetland habitat conditions attract
waterfowl for cover, resting, food, and nesting during the spring,
summer, and fall. The storage of spring flood waters at the
depths proposed in the Alabama Pools will result in disastrous
effects on both aquatic and terrestrial vegetation. Desired
growth of aquatic plants that do poorly in deep water, even
for short periods of time,will be severely retarded or destroyed.
Proposed spring flood water depths will also have serious
adverse effects on nesting waterfowl and shorebirds as well
as the valuable furbear resource present on the area.
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The Alabama pools may also have sew e adverse impacts on
several rare and endangered bird species sighted around the
Iroquois National Wildlife Refuge and Tonawanda Wildlife
Management Area. These sightings include golden eagles
(rare), bald eagles and the American Perigrine Falcon
(endangered) and ospreys (undetermined). Additional studies
on this matter are necessary.

Sierks Reservoir. This protection measure is a storage
reservoir-on Tonawanda Creek in the Cattaraugus Hills, near
the hamlet of Sierks, New York. It is propostd as a multi-
purpose project for flood management, fishery enhancement,
recreation, water quality management and irrigation. r
As discussed in our October 2, 1967 Fish and Wildlife Service
Supplemental Report, fish and wildlife resources within the
area of project infl,'?nce involve a limited warm water fishery.
This fishery is expe.ted to consist oi smallmouth bass,
northern pike, rock bass, pumpkinseed, and bullhead.

Due to the limited warmwater fishery, Sierks Reservoir may
afford substantial opportunitites for the development of this
type of fishery as well as a possible trout fishery. However,
the project area's wildlife resource will be lost through
inundation. The project area supports a moderate wildlife
population comprised of such species as cottontail rabbit,
ruffed grouse, raccoon, and fox. Lack of suitable habitat is
responsible for low populations of pheasants, muskrats, and
waterfowl. The project area does, however, support a
,,'ntering area for white-tailed deer.

The multi-purpose benefits for this measure can only be
determined after further detailed studies. The potential
recreation and fishery benefits must be weighed against
the loss of wildlife resources.

Linden Reservoir. This measure is a storage reservoir on
Little Tonawanda Creek in the Cattaraugus Hills, near the
hamlet of Linden, New York. It is proposed as a multi-purpose
project for flood management, fishery enhancement, recreation,
water quality management and irrigation.

This reservoir would probably permit the development of a warm-
water fishery superior to the existing stream fishery. Little
Tonawanda Creek within the project area is fairly sluggish with
erodible, silty banks, and little cover. Although the stream
is less than ideal, it is being stocked with brown trout by
the NYSDEC in a 3.2 mile stretch extending upstream from just
above Linden to Dale, New York. Fishery resources within the
project area also include panfish (primarily rockbass), suckers,
and common shiners and associated minnows.

-,-.
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The proposed project area suppc--ts a moderate population of
wildlife including white-tailed deer, cottontail rabbit, ruffed
grouse, raccoon, and fox. As found at the proposed Sierks
Reservoir area,lack of suitable habitat is responsible for low
populations of pheasant, waterfowl and muskrat.

The construction of Linden Reservoir will result in the
loss of wildlife resources as well as the present NYSDEC
brown trout stream stocking program. These losses must be
considered when discussing the potential benefits of recreation
and an improved warmwater fishery. The multi-purpose benefits
for this measure can only be determined after further detailed
studies.

Of the four regional and one local protection measures presented
in your Preliminary Feasibility Report, the Batavia Reservoir
Compound will have the least impact on fish and wildlife resources.
This measure will also benefit the NYSDEC Tonawanda Wildlife
Management Area by preventing inundation from floodwaters.
The Alabama Pools measure will have the most disastrous impact
on fish and wildlife resources. This measure will destroy
the already present ideal habitat conditions for production,
enhancement, and enjoyment of the waterfowl resource and other
marsh-related wildlife species.

We appreciate the opportunity to comment on your Preliminary
Feasibility Report at this time and look forward to further
coordination on the Tonawanda Creek Watershed Flood Management
project.

Sincerely yours,

Willard W. Cole, Jr
Area Office Supervi or



NEW YORK STATE
DEPARTMENT OF TRANSPORTATION
Raymml T. Shud r, Conmauinur

1220 Washington Avenue, State Campus, Albany, New York 12226

December 8, 1975

LTC Byron G. Walker
Corps of Engineers
Deputy District Engineer
Department of the Army
1776 Niagara Street
Buffalo, New York 14207

Dear LTC Walker:

Your letter of December 1 has been received and forwarded to Mr. K. W.
Shiatte, Director of our Development Division, for reply. Any future
correspondence should be directed to Mr. Shiatte at the following address:

Mr. K. W. Shiatte, Director

New York State Department of Transportation
1220 Washington Avenue
State Campus
Albany, New York 12232

Please send a carbon copy of the notification letter, without attachrents.
t-) Mr. J. K. Mladinov, Assistant Commissioner for Planning and Development,
at the above address. Thank you.

Sincerely yours,

E. Wilson Campbell
Director, Planning Division

EWC:BHC



New York State Department of Environmental Conservation
Region 9 Fish & Wildlife Office
128 South Street
Olean, New York 14760

Ogden Reid,
Commissioner

December 18, 1975

Mr. Bernard C. Hughes
Colonel, Corps of Engineers
Buffalo District
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Hughes,

I did not have an opportunity to attend the public
meeting November 20, 1975 concerning flood manage-rnt along
the Tonawanda Creek.

I would like to bring your attention to a matter of
interest to the Region 9 Wildlife Unit concerning the study
area.

Region 9 Wildlife personnel have fdentified a majo)r
deer vintering area in the Toriwanda Creek vr.]Iy betwecen
the Sierks reservoir dam site and Varysburg in Wyoming Cou.zy.
It is entirely possible that a reservoir in this area would
significantly affect this wintering area and consequently
the deer herd in a much larger area. I have encircled in
red on a map of the study areo the approximate location of
the araa of concern. A detailed analysis of the effects cf
a reservoir in this area will require considerable time.

Thank you for the opportunity to comment on this pro-
posal.

Very truly yours,

Rus:clI L. Cheney
Re.ghrinl WI MlMl f% Ma g gcr
Region 9

RLC/dm
Encl.
cc: L.S. Nelson

J. Dell
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New York State Department of Environmental Conservation
.n Wulf Road, Albany, Nf-w York 12233

Ogden Reid,
Comm iss goner

January 7, 1976

Colonel Bernard C. Hughes
District Engineer
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Hughes:

We have reviewed your report entitled Considered Structural Alternatives
for Flood Control In the Tonawanda Creek, New York and have the following
comments:

1. Alternative #1 - Sierks Reservoir

Although this alternative would be consistent with the State-adopted
Erie-Niagara Basin Plan, there are several significant environmental
concerns which must be considered. A major deer wintering area in
the Tnn;!vnda Creek Valley bt ic.......... d l.--.. ,.d sld=

and Varysburg has been identified. It appears that a reservoir in
this area would significantly affect this wintering area and conse-
quently, the deer herd in a much larger area. In addition, the
impacts associated with relocating Route 98, which is presently
within the proposed reservoir pool, will have to be carefully
evaluated. The impact of the project on wetlands and active
agricultural activities must also be considered.

2. Alternative #2 - Linden Reservoir

This measure is also consistent with the State-adopted Erie-Niagara
Basin Plan. Although no specific adverse impacts have been identled,
the impact of the project on wetlands and active agricultural
activities will have to be carefully reviewed as additional information
becomes available.

3. Alternative #3 - Alabama Pools

One of our major concerns is the potential loss of wetlands resulting
from various alternatives of the watershed project. The Alabama Pools
alternative appears to have the greatest potential for adverse impacts
on wetlands. It may have an adverse impact on the Tonawanda Wildlife
Management Area, which has been developed approximately 80% by this
Department, and would negate some of the previously completed
development. In addition, this measure may affect portions of two
agricultural districts comprising approximately 43,000 acres in the
Towns of Batavia, Alabama, Oakfield and Pembroke.

aj



Colonel Bernard C. Hughes - 2 - Jandary 7, 1976

4. Alternative #4 - Batavia Reservoir Compound

From an environmental viewpoint, this measure would probably have
the least amount of adverse impacts when compared to the other
alternatives. A major concern in conjunction with this measure
would De the loss of productive farmland. However, since both
detention reservoirs would normally be dry, provisions could be
made to permit existing farming operations to continue as long as
such activities do not affect the integrity of the flood protection
provided. In addition, the limited period of flood water inundation
associated with these types of structures (dry dams) would probably
have a minimal impact on wetlands and wildlife habitat within the
project area.

5. Alternative #5 - Modification to Existing Corps Project at Batavia

This measure may have a significant impact on Tonawanda Creek in the
Batavia area, which could conflict with fishery management plans.
The potential for adverse impacts would result primarily from the
recommended enlargement of the stream channel for approximately
2k miles.

Thank you tor the opportunity to review the proposed prvje.:L dILCLLaLives.

We, of course, would like to receive additional information as it becomes
available.

Very truly yours,

Terence P. Curran
Director of. Environmental Analysis

C

..... -- d'~...



TOWN OF BATAVIA
TOW4 HMAl.

A465 WEST MAIN STREET ROAD

BATAVIA. NEW YORK 14020

janua.ry D,1976

~r. yronG. -%-alker
LTCv. elor'n ol" EnEineers
Deputy DistriCt Enaifleer
Deoartmfent of the Army

_zu.sto District
1770' ',TU.gara Street
Euffalo, N~ew York 14207

-c. enclose herewith our mister tinE zoning5
r~rrce to-ethe:' with amenaments f:):.

9.n referenCE in accordance to your lette~r :zTt to me

on Dece-mber 10, 1975.

~ncerely yir, ,

Towan of' BLt -......In;- So-rd

JTD:w
enc s



DEPARTMENT OF PLANNING

PLANNING BOARD

113? W|elTiln STIfIT ROAD Galll Seauns

ara I " OI Dominic Mancu.o V. Ncm."One| IT",1 341 Ilea Dwight Wells Doll

December 16, 1975

Mr. Byron G. Walker

LTC, Corps of Engineers

Deputy District Engineer

1776 Niagara Street

Buffalo, New York 14207

Dear Mr. Walkcr:

Thank you for the information on the flood manLagonctit control proposal for the

Tonawanda Creek Watershed.

Alternatives 1 and 2 do not directly affect land in Genesee County. However,

alternative 2 is important to our county because of its creation of a source
of water which could be used in developing a countywide water supply system.

We also feel that alternative 2 would provide necessary control of the level

of the Tonawanda Creek as it flows north so as to reduce the spring flooding

in lands in the Towns of Bethany and Alexander.

Alternative 3, which is on the Tonawanda Game Management Area, does not con-

flict in any way with land use planning as seen by the county planning depart-
ment. We favor further development and res, rce conservation measnres in the

lonawanda Game 111anagement Area so as to iin:imizc the opportunity tor wildlife
management and public utilization of that area for conservation/education

activities.

Alternative 4,entitled the Batavia Reservoir Compound, does affect a rather

r - substantial amount of land in the Town of Bethany. Present land use plans
* - call for continuation of this land is agricultural. As examination would show

that the creation of these compounds would reduce the annual flooding of the
more extensive lands in the Towns of Bethany and Alexander, the county planning
board would be supportive of such an approach. We also feel that the creation of
these compounds could create a recreational area usable by people from all over
Western New York. We feel that from a cost benefit analyses that alternative 4

-W. . .. . . . .". ...Wlill i l . . " " . . . . .- - . .. . - =l
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should be given priority from the corps.

The proposal outline in alternative 5 would seen) to fit nicely with alternative
4 for an overall program of flood control and recreational development for the

area along the Tonawanda in the City and Town of Batavia.

We would appreciate receiving any further information as it becomes available
and would be more than happy to work with the corps as it nears implementation
of one or more of the alternatives.

Sincerely yours,

Dwight M. Wells, Director

Genesee Couuty Dept. of Planning

DMW: vmnm
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County of Erie
EDWARD V. REGAN

COUNTY EXECUTIVE

DIVISION OF.PLANNING
CHARLES 0 BROWN

DRECTOR P$O'6 93S 6*5-6290

December 17, 1975

Bryon G. Walker, Deputy District Engineer
Department of the Army
Buffalo District Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Ltc. Walker?

This is written in reference to your letter of December 1, 1975 regarding
a draft environmental impact statement on a preliminary feasibility report
entitled "Buffalo Metropolitan Area, New York, Water Resources Manage-
ment Interim Report on Feasibility of Flood Management in the Tonawanda
Creek Watershed."

You have requested basic information in knowing whether or not the various
project alternatives will conform or conflict with the various land use plans,
policies, controls, etc. of the indicated area.

In our evaluation of the various town master plans and zoning regulations
of the effected towns in Erie County, the project should have no significant
control on Erie County. None of the recommended alternates appear to have
any detrimental effects upon land use development in this area, and the
reduction of possible flood damage and the improvement of water quality
will be beneficial.

Sincerely,

CHARLES 0. BROWN

Director
Sm



cou.11-RIE & NIAGARA COUNTIES REGIONAL PLANNING BOARD

210 , .Z\,f,',,a,, -E. Em I ,..t P .- in
DIRECTOR Cunty CRA)AMAN

December 18, 1975 VI , C.AIRMAN .

:_q (]Ii,,,,., Dtdl

SE CAETAYV

Byron G. Walker
LTC, Corps of Engineers
Deputy District Engineer
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Walker:

Thank you for your letter of Decemberl, 1975 requesting our comments
and input to the Environmental Impact Statement on Flood Management
in the Tonawanda Creek Watershed.

We are enclosing herewith a copy of the statement submitted by the Utilities
Committee of the Regional Planning Board and given at the November 20,
1975 public meeting in Batavia, New York.

On November 18, 1975 Colonel Hughes wrote a letter regarding our pre-
sentation of the Tonawanda Creek Watershed Storm Drainage Proposals
as recommended in our "Storm Drainage Management Plan", a copy of
which the Buffalo District has in its files.

The Utilities Committee is meeting on December 18 at 10:00 a.m. in the
Grand Island Town Hall. The committee will be reviewing this letter and
has asked Colonel Hughes to attend their meeting to further discuss the
differences between the Corps proposals and the RPB proposals and the
problems caused through separate presentations. The Utilities Committee
holds open meetings and anyone is free to attend. Should you desire to
attend along with Colonel Hughes, please feel free to do so.

Vetruly/- urs,

Leo J. Y4owak, Jr. , irector

LJN:meg
Encs.

2085 BASELINE ROAD. GRAND ISLAND. NEW YORK 14072 a TELEPHONE 773-7611 -- AREA CODF 71$



Staternent from the Utilities Committee of the Erie and Niagara Counties

Regional Planning Board Regard the U. S. Army.Corps of Engineers

Alternative Plans for Flood Control on Tonawanda Creek to be given at

the Public Meeting in Batavia on November 20, 1975

My name is Robert Floyd and I am here representing the Utilities Commit"ce

of the Erie and Niagara Counties Regional Planning Board.

The Board has completed a Storm Drainage Study covering the major

watersheds of Erie and Niagara Counties. This study was funded by a grant

from the U. S. Dept. of Housing and Urban Development. The region was

divided up into 15 major watersheds, one of which is the Tonawanda Creek

Watershed which the Corps of Engineers has presented here tonight. We are

presently in the process of showing alternative solutions to the flooding problems

as determined by the study and requesting public comments thereon.

On completion of the public presentations, the RPB expects to adopt a storm

4rainage plan and program consisting of a map and a report covering both Erie

and Niagara Counties.

The plan and program now being presented by ENCRPB for Tonawanda

Creek consists of a recommended plan and 4 alternatives, which identifies area3

:n need of flood protection in Erie and Niagara Counties along Tonawanda Creek.

1.. The recommended plan calls for a two phase program the lit phase being

the construction of a floodway or diversion channel from the Barge Canal east

to Transit Road with levees along Transit Road to divert the Black Creek flow

to the diversion channel. Second stage construction will extend the diversion

channel from Tran;i+ Road easo. to Tonawanda CreeX with anothar levee in the
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construction of the Alabama Pools should the need ever arise. Land use cont'ols

Iare also included in this solution.

Alternative No. 1 consists of individual protection such aa construction

allowed only above the 100 year flood level and then through the use of detention

ponds by the developers tb prevent further damages downstream due to the

increased runoff generated.

Alternate No. 2

Excavation of Existing Channel: Tonawanda Creek would be deepened

,_' stream from Mud Creek (mile 13.0 to 13.6) and near Rapids (mile 17.6 to

19.4). Low levees would be constructed across the Tonawanda-Black Creek

Divide near Beeman Creek.

Alternate No. 3

Excavation of Existing Channel Combined with Alabama Pools: Alternative

Z would be combined with two inches of flood control storage over the upper

Tonawanda Creek Watershed in the proposed Alabama Pools. The proposed

Albama Pools are located on the Erie-Genesee County line off-channel north

from Tonawanda Creek. Low levees would be constructed across the Tonawaoiz-

-lack Creek divide.

Alternate No. 4

Complete Flood Plain Zoning: The entire broad flat flood plain would be

used for non-flood vulnerable use.

In reviewing the U. S. Army Corps of Engineers alternative projects, we

note the following:

1. The addition of the Batavia reservoir a r.r2Itiov, whi.h va not st.died
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2. The Alabama Pools solution but with modifications to the present

Batavia Flood Control Project and without the levee and channelization

projects in the Towns of Clarence and Newatead in Erie County.

3. The addition of Sierks and Linden Reservoirs a possible solution but

with less protection especially in the downstream reaches.

4. The Alabama Pool solution but with Sierks Reservoir in lieu of the

downstream levees and channelizations.

5. The no action and no structural action alternatives have been ruled

out because they fail to meet the flood protection needs of the watershed.

The Utilities Committee of the RPB would like to go on record here toziTbt

that the Corps of Engineers include in the next step of the study process the

following:

1. Inclusion of the two phase Black Creek Diversion Channel Alternative

as recommended in the RPB's Storm Drainage Management Study. This

Study shows $27 , 000 annual cost versus $365, 000 for the proposed study

presented here tonight.

2. Inclusion of the no action alternative as required by the NEPA act.

3. The Alabama Pools alternate with the use of levees and channelizw;ion

as shown in the RPB's Storm Drainage Study as an alternative to its

Crecommended plan.

4. That the corps define the 100 year flood prone area and indicate

through mapping the areas which will be no longer flooded for each of the

alternatives studied.
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The Committee is concerned that certain areas are developed and are

developing in Erie and Niagara Counties and in order to place sufficient

information In the hands of the residents affected that all alternatives possible

ard their impact be clearly defined so that adequate public opinion can be

vecured and a final solution justified to the satisfaction of the public.

The Utilities Committee thanks the Corps for the opportunity to present

th1is statement and also expresses a continuing interest in the project and

deoires to participate to its fullest extent. Thank you Col. Hughes.

I,



ORLEANS COUNTY PLANNING BOARD
Court House Square

Albion, New York 14411

lr. Byron G. Walker
LTC, Corps of Engineers
Deputy District Engineer
Buffalo District
1776 Niagnra St.
buffalo, N.Y. 1h207

Dear Fr. Walker:

This is in response to yoLr December 1 letter to Mr. Pnhura regarding the Tono-
wanda Creek Watershed MIanagement Feasibility interim report.

We appreciate your willingness to let us respond although this proposed flood
mangement program has a relatively minor impact on Orleans County.

The only proposed area of impact involves lands in the extreme southwest corner
of our county where I4iagara and Genesee Counties abut Orleans.

Most of the land in question is part of the Oak Orchard Swanp and is under federal
m-nagement. The Countyr Planning Board's Preliminary Land Use Plan calls for con-
tinued protection of these lands as a natural wildlife refuge. Other areas,
adjacent to Oak Orchard Swamp are designated as resource management areas.

The Shaelby Township zc.:ing crdinance designates other adiacent areas as agri-
cultural use districts. However, the re.identil. use district is defined in the
ordinance as follows: "...For the purpose of this Ordinance those lands in the
Agr*icultural Use Districts which are adjacent, opposite or within three hundred
(300) feet, measured along tfie road frontages on both sides of the rcad, to a
premise on which a one or two fa-mily dwelling, other tian a farm dwelling, has
been or may in the future be established shall be a Residential Use District and
shall be subject to the provisions of this Ordinance applicable to the Residential
Use Districts."

In effect this ordinance allows for nd encourages tlr strip development of all
roadways in the Town of Shelby°. The County Planning Board opposes strip develop-
ment of any nature. However, it is ;! fact of which you should be cognizant as it
apperrs there are local roadways which are located in that area of Orleans
County which was defined in Plate 1 of your intcrin report.

To date I have not had th7 opportunity to involvc the Town of Shelby in any of
my deliberations on this matter but I feel it proper t;iat you also give the Town
an Adequate opportunity to respond if you have not. r'rendy done so.

If I can be of any further assistnce feel free to contact me.

Sincerely,

G e C. Astles

Flnner

GCA:dc
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APPENDIX C

ECONOMIC DATA EXTRACTED FROM U. S. ARMY CORPS
OF ENGINEERS FINAL FEASIBILITY REPORT, BUFFALO
METROPOLITAN AREA, WATER RESOURCES MANAGEMENT,
TONAWANDA CREEK WATERSHED. COMPLETE DOCUMENT
IS AVAILABLE AT U. S. ARMY ENGINEER DISTRICT,

BUFFALO, NY
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COSTS

C1. First Cost Cost eELimates for the Batavia Reservoir Compound

(Modified), as summarized in the tables that follow, are of sufficient detail
to support the conclusions drawn during the formulation stage of planning.
More detailed cost estimates will be made during Phase I and Phase II General
Design Memorandum studies. The estimates of first cost include costs for
properties and construction costs. The estimate of costs for lands, ease-
ments, and structures are based upon current market values. The estimate of
construction costs is based upon costs for similar construction projects
adjusted to June 1981 price levels. Table Cl presents total property costs;
Table C2 presents construction costs, and Table C3 summarizes total costs and
presents the total investment costs.

C2. Average Annual Costs - The estimated investment and annual charges for
the Batavia Reservoir Compound (Modified) are presented in Table C4. It is
estimated that two construction seasons will be required to build the proj-
ect. Annual charges on investments are derived by application of an
interest rate of 7-5/8 percent on total investment costs. The average annual
operation, maintenance, and major repair (OM&R) costs for the project were
developed by considering data on OM&R costs from other similar Corps of
Engineers projects. The OM&R costs include the services of a permanent staff
to operate the dams, temporary seasonal employees, and the costs of land
management, equipment, normal repairs, periodic major repair, and engineering
services.

BENEFITS

C3. Benefit Categories - Benefits for flood management in the Tonawanda
Creek Watershed include the following categories: Agricultural Damage
Reduction, Urban Damage Reduction, Agricultural Intensification, Projected
Growth of Future Agricultural Benefits, and Urban Affluence.

C4. Agricultural Intensification - Agricultural intensification benefits
result from two factors: (1) an extension of the effective growing season,
which will enable farmers to plant earlier in the spring, due to the elimina-
tion of most April floods; and (2) a change in farmers behavior toward more
intensive agriculture.

C5. Projected Growth of Future Agricultural Benefits - 7his benefit is
derived from the fact that the value of agricultural output on the flood
plain has been rising and is expected to rise in the future.

C6. Agricultural Damage Reduction - This benefit category is attributed to
the value of reducing flood losses to agricultural activities which occur in
the flood plain currently and are susceptible to flooding.

C7. Urban Damage Reduction - This benefit category is attributed to the
value of reducing flood losses to existing structures and contents which
exist in the flood plain currently and are susceptible to flood damage.
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C8. Affluence Factor - The benefit calculated as affluence factor is the
increase in average annual residential flood reduction benefits attributed to
increasing regional per capita income on the constant dollar value of real
property and contents in the flood plain. The extent of this benefit is
determined by the existing relationship between the estimated value of resi-
dential structures and contents in the flood plain and the rate of growth in
regional per capita income.

C9. Benefit Stumary - A summary of the average annual benefits attributed to
the various categories described for the Batavia Reservoir Compound
(Modified) is presented in Table C5.

C10. Economic Evaluation - Table C6 compares the costs and benefits attrib-
uted to the Batavia Reservoir Compound (Modified).

Table Cl - Estimated Property Costs for Batavia Reservoir
Compound (Modified)

Upper Reservoir

: Estimated : : Estimated
Item : Quantity : Unit : Cost

Land (fee title) : 50 Acre 29,000

Fish and Wildlife Compensation Lands 350 Acre 82,000
(fee title)

Land (permanent easement) 1,158 Acre 386,000

Buildings, Commercial and Farms 3 Each 81,000

Buildings (residential) : 9 Each 273,000

Component Total 851,000

C-2 R. 11/81



Lower Reservoir

: Estimated : : Estimated
Item : Quantity : Unit : Cost

$

Land (fee title) 45 Acre 33,000

Fish and Wildlife Compensation Lands 361 Acre 82,000
(fee title)

Land, Reservoir (permanent easement) 2,474 Acre 571,000

Land, Spillway (permanent easement) 1,616 Acre 455,000

Buildings (residential) 37 Each 1,359,000

Buildings (Commercial and farms) 9 Each 174,000

Component Total 2,674,000

Summary

Item Amount

. R$

U. R. Component Total :,851,000

L. R. Component Total : 2,674,000

Total 3,525,000

Property Acquisition 1,530,000

Relocation : 825,000

Contingencies and Damages . 917,000

Total Property Cost 6,797,000
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Table C2 - Estimated Construction Costs for
Batavia Reservoir Compound (Modified)

Item Amount
: $

Upper Reservoir
Earth Dam and Emergency Spillway 5,218,715
Principal Outlet Works 896,345
Hydro-Meteotological Data Network System 68,200
Miscellaneous Work 768,590

Total 6,951,850

Lower Reservoir
Earth Dam and Emergency Spillway 3,448,245
Principal Outlet Works 839,905
Training Dikes 499,370
Highway Relocation 47,760
LVRR Bridge Removal 167,295
Miscellaneous Work 631,100

Total 5,633,675

Summary

Item Amount

$
U. R. Component Total : 6,951,850

L. R. Component Total . 5,633,675

Plan Subtotal . 12,585,525

Contingencies (20%) . 2,514,475

Total Direct Cost : 15,100,000

Engineering and Design (10.5%) : 2,300,000

Supervision and Administration (8.5%) . 1,600,000

Total Construction Cost 19,000,000
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Table C3 - Summary of Estimated Costs for Batavia
Reservoir Compound (Modified)

Item Amount

$

Property : 6,800,000

Construction 19,000,000

Total 25,800,000

Table C4 - Investment Costs and Average Annual Costs
for Batavia Reservoir Compound (Modified)

Item Amount

Investment Costs
Property 1/ 6,800,000
Construction 19,000,000
Interest During Construction (7-5/8%) 2/ 1,600,000

Total : 27,400,000

Average Annual Costs
Interest (7-5/8%) 2,089,000
Amortization (0.00007) 1,000
Operation and Maintenance . 400,000

Total 2,490,000

1/ Includes land (fee simple) and total property acquisition costs.
/ Assuming a 2-year construction period.

C-5 R. 11/81
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Table C5 - Summary of Average Annual Benefits,
Batavia Reservoir Compound (Modified)

Benefits Amount

$

Agricultural Damage Reduction 443,900 .

Urban Damage Reduction 1,676,600

Future Agricultural Benefits 1,000,300

Urban Affluence 169,700

Total : 3,290,500

Table C6 - Batavia Reservoir Compound (Modified),
Economic Evaluation

Benefits Amount

Average Annual Benefits : 3,290,500

Average Annual Costs : 2,490,000

Net Benefits 800,500

Benefit/Cost Ratio 1.32
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APPENDIX D

PAST ACTIONS TO CONTROL FLOODING ON TONAWANDA CREEK,
EXTENT OF FLOODING AND FLOOD DAMAGE PHOTOGRAPHS
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D1. Introduction - This final environmental impact statement regarding flood
management in the Tonawanda Creek Watershed, NY, has been prepared by the
Buffalo District Corps of Engineers in accordance with the National
Environmental Policy Act of 1969 (NEPA), Public Law 91-190. The proposed
project is described in this document in terms of feasibility findings only,
which are the result of two stages of a feasibility study. Additional stages
of implementation study (General Design Memorandum) would be accomplished
before the considered project could be constructed. However, the considered
project must be authorized and funded by Congress before these additional
stages of study can be undertaken. If the proposed action is authorized and
funded, the General Design Memorandum studies (GDM) would be accomplished.
During the first phase of the GDM study, data presented in the environmental
impact statement prepared for the Final Feasibility Report would then be
reviewed; and, if necessary, supplemental information obtained through
further environmental studies. During the GDM study phase, an environmental
assessment would be prepared to determine need for preparation of an updated
environmental impact statement and need for incorporation of any additional
results of biological and cultural resource studies, together with the most
current project description changes, if any.

D2. Department of Army regulation ER 200-2-2 requires that a 30-day review
period (by interested agencies, groups, and individuals) will follow issuance
of a final environmental impact statement, beginning with the date of publi-
cation of the final environmental impact statement by the U. S. Environmental
Protection Ager.cy in the Federal Register. Lack of written response by
interested agencies, groups, and individuals during the review period may be
presumed to indicate that the party consulted has no objections to the con-
sidered project.

D3. Prior Corps Actions on Tonawanda Creek - Since 1888, the Corps has
completed several structural actions on Tonawanda Creek and Harbor including
construction and maintenance of a channel 16,800 feet long, 400 feet wide, and
16 feet deep for the Tonawanda Inner Harbor; and a channel 1,400 feet long,
180 feet wide, and 16 feet deep for Tonawanda Creek from its mouth upstream
to State Route 265. In 1956, the Corps completed a structural measure which
included minor clearing of the Tonawanda Creek channel from the Lehigh Valley
Railroad Bridge near the southern limit of the city of Batavia, to a munici-
pal dam on the Creek near the center of the city; removal of an abandoned
bridge pier in this reach; widening and shaping of the Creek channel over a
distance of approximately 2 miles from the municipal dam downstream; and
protection of the left channel bank between Oak and Walnut Streets. In 1958
and 1959, the Corps expended $75,000 to clear and snag the lower 7-mile reach
of the Ellicott Creek tributary in the town of Amherst. Since this work was
completed, local interests have maintained the reach. In 1975, the Corps
expended $7,200 to remove a debris-jam from the Tonawanda Creek channel in
the town of Alexander.

D4. Prior Studies and Actions by Others on Tonawanda Creek - In August 1966,
the Division of Water Resources, of the since reorganized New York State
Conservation Department, reported on several reconnaissance studies to
collect information for use in planning, developing, and managing the water
resources of the State, including those of Tonawanda Creek Watershed. In
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1967, the Division of Water Resources completed a report summarizing the
findings presented in the reconnaissance reports.

D5. In December 1969, the Erie-Niagara Basin Regional Water Resources
Planning Board reported on a comprehensive study of water resources manage-
ment needs in the Erie-Niagara Basin which includes the Tonawanda Creek
W-ershed. Four plans were recommended to meet the water management needs in
L Tonawanda Creek Watershed - one providing for improvement in the Ellicott
Creek Watershed, and three providing for improvement in the remainder of the
Tonawanda Creek Watershed. The plan of improvement in the Ellicott Creek
Watershed provided for construction of a multi-purpose reservoir on Ellicott
Creek near the village of Alden, and complementary dikes and channel improve-
ment. The plans for improvement in the remainder of the Tonawanda Creek
Watershed provided for construction of two multi-purpose reservoirs, one on
Tonawanda Creek near the hamlet of Sierks and one on a tributary, Little
Tonawanda Creek, near the hamlet of Linden, and a group of eight associated
multi-purpose reservoirs in the Tonawanda Game Managemmnt Area New York
Conservation Department adjacent to Tonawanda Creek near the hamlet of
Alabama. None of these plans were implemented. In June 1974, the Erie and
Niagara Counties Regional Planning Board completed a report on a study of
storm drainage (flood management) needs in Erie and Niagara Counties which
includes much of the Tonawanda Creek Watershed. The report recommended:
construction of a floodway to extend roughly 7 miles upstream from Tonawanda
Creek near its junction with Ransom Creek in the town of Amherst, generally
parallel to Black Creek, to Tonawanda Creek near its junction with Beeman
Creek in the town of Clarence; reservation of land in the Oak Orchard Swamp
near Alabama for possible floodwater storage; flood plains regulation in the
lower part of the Watershed expected to be flooded more often than once in
10 years, including zoning to limit their development to nonflood vulnerable
use and to eliminate nonconforming uses; and, enlargement and realignment of
the channel of Bull Creek over a distance of 6 miles from near the village of
Martinsville in the town of Wheatfield, upstream into the town of Cambria.
The recommended plan has not been implemented.

D6. The Great Lakes Basin Commission, comprising representatives of
interested Federal agencies an, States within the Great Lakes Basin, has pre-
pared a comprehensive study to develop land and water resources within the

basin, which includes the Tonawanda Creek Watershed. The function of the
Commission is to determine and recommend water and land resources management
priorities within the Great Lakes Basin. The Commission does not actually
implement plans for development, but rather advises others, such as the
Corps, who do. The report, completed in 1976, contains general recommen-
dations for the Tonawanda Creek Watershed.

D7. In 1825, the State of New York completed the Erie Canal (later modified
and renamed the New York State Barge Canal) to provide a navigable water
route from Lake Erie to the Atlantic Ocean. The Canal and Tonawanda Creek
channel are one and the same from the mouth of the Creek on the Niagara River
to near the hamlet of Pendleton, a distance of 12-1/2 miles. Near Pendleton
the canal was constructed on a northerly course to pass from the Tonawanda
Creek Watershed through the city of Lockport. Presently, the canalized reach
of the Tonawanda Creek channel has capacity to conduct flows likely to be
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exceeded no more frequently than on the average of once in 100 years. In
1860, New York State completed construction of a ditch to drain the western
part of Tonawanda Swamp north of the city of Batavia. In 1900, New York
State spent $4,000 to clear the Tonawanda tributary channels of Beeman,

Black, Ransom, and Got Creeks. In 1901, New York State spent $8,600 to
clear, widen, and deepen the tributary Mud Creek channel over a distance of
approximately 20,000 feet. Prior to 1915, New York State tax law provided
that people's' taxes could be paid by working on roads and ditches.
Therefore, prior to 1915, natural drainage channels in the lowlands of the
Watershed were improved and maintained and many artificial channels were
constructed and maintained by the State of New York and local agencies. In
1916, structural changes were made in the New York Barge Canal which included
removal of a dam at Tonawanda. Since that time, high discharges have caused
relatively little damage in Tonawanda and North Tonawanda.

D8. In 1938, the city of Batavia removed an unused mill dam across Tonawanda
Creek in the village of Bushville. Some time prior to 1942, the city of
Batavia constructed a levee in the vicinity of Kibbee Park along Tonawanda
Creek near the southern limit of the city. In 1942, a flood of probable
7 year frequency overtopped this levee and spread throughout the southern
part of the city to cause widespread damage. In 1940 and 1943, New York
State straightened Tonawanda Creek channel between the city of Batavia and
village of Bushville.

D9. In 1965, Erie County constructed a flood diversion channel through
Ellicott Creek Park in the town of Tonawanda to connect the channels of
Ellicott and Tonawanda Creeks. The diversion serves to divert peak flows
from Ellicott Creek to Tonawanda.

DIO. Over a period of years, prior to 1973, segments of floodwalls have been
constructed or reconstructed along both banks of Tonawanda Creek within the
village of Attica. These floodwalls are situated roughly opposite each
other, and extend from an embankment of Erie Railroad, downstream past State
Route 268, (Main Street Bridge). The wall on the left side extends a total
of 400 feet; that on the right extends a total of roughly 450 feet. In 1973,
the floodwall on the right (east) bank was reconstructed by the Office of
Emergency Preparedness as a result of damages which occurred during Tropical
Storm Agnes.

DI. Flooding History - Most of the creeks in the Tonawanda Creek Watershed
flow within their channels even during periods of high flow. Tonawanda and
Mud Creeks however, flood frequently and the overflow from their channels can v
augment the flows of other creeks enough to cause them to flood also, Much
of the runoff contributing to Tonawanda Creek is shed by the Cattaraugus
Hills in Wyoming County. The soil in this area is moderately permeable gla-
cial till which admits water readily and, thereby, tends to reduce surface
runoff despite the area's steep slopes. During summer, the runoff from them
is low. During winter, moisture in the soil freezes and most precipitation
accumulates on the hills as snow. In early spring however, air temperatures
often rise enough to melt the snow before the ground has thawed. Under these
circumstances, almost all snowmelt and spring rain runoff moves immediately
to Tonawanda Creek, causing a large flow increase in a short period of time.
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D12. Approximately 30 thunderstorms annually produce high intensity precipi-
tation somewhere over the Watershed. Most of these thunderstorms occur in
summer when soil moisture is low; consequently, much of the rainfall produced
by them infiltrates into soils of the Watershed. However, thunderstorms
occur in spring and early summer when soil moisture of the Watershed is
either still frozen or high enough to inhibit infiltration, with the result
that flooding occurs.

D13. Floods of Record - Major floods of Tonawanda Creek occurred in March
1904, March 1916, March 1942, March 1956, January 1957, and March 1960. The
1904 and 1916 floods caused considerable damage in the lower part of the
Tonawanda Creek Watershed in the cities of Tonawanda and North Tonawanda.
The configuration and structures of the Barge Canal in the vicinity of the
two cities were changed in 1916 and high discharges have caused relatively
little damage in the cities since. The 1960 flood had a record peak
discharge of 8,000 cfs at the Alabama, NY, gaging station, and caused an
estimated $1,500,000 in flood damages. According to a Buffalo District post-
flood report, 450 residential units, 48 commercial units, 250 agricultural
units, and an undetermined number of roads and public facilities were
affected by the flood. In the past, major flooding has occurred in the
spring and has been caused by snow-melt augmented by rainfall. Major
flooding caused by ice jams in Tonawanda Creek has been rare.

D14. Extent of Flooding - Flooding by the lower reaches of Tonawanda, Mud,
and Ransom Creeks, upstream of the Tonawanda Creek confluence with the State
Barge Canal, often inundates vast area of low, flat land. This type of
flooding extends upstream nearly 30 miles to the Tonawanda Indian
Reservation. The flood plains of the three creeks merge in some areas and
reached a maximum width of about 4 miles during the 1960 flood. From the
Tonawanda Indian Reservation upstream to the village of East Pembroke,
flooding is generally restrico, to the narrow overbank areas. From the
village of East Pembroke to f , city of Batavia, the flood plain varies in

width from 500 to 1,500 feet. Above the city of Batavia, the flood plain
widens to occupy a large lowland area extending upstream about 6 miles to the
village of Alexander. This area reached a maximum width of about 12,000 feet
during the 1960 flood. From the village of Alexander to the village of
Attica, the flood plain varies in width from 1,000 to about 2,000 feet.
Above the village of Attica flooding is minimal, (see Plate DI).

D15. The characteristics of the watershed are such that typically the time
required for a flood peak to travel from the city of Batavia to the
confluence with the Barge Canal is several days. During the 1960 flood, the
travel time was about three days. Once flooded, the lowlands on either side
of the creek may remain inundated for several weeks, functioning as a natural
storage area that considerably reduces downstream discharges. During major
floods, water from Tonawanda Creek leaves the channel and flows parallel to
the channel in areas both north and south. Often in the overbank areas, the
flood elevations are higher than in the creek channel. Parallel flow on the
north bank first occurs near Ditch Road and finally returns to the main
stream near Rapids. The banks of Tonawanda Creek in several reaches are
higher than the adjacent flood plain. During major floods, overbank flooding
occurs and water flows parallel to Tonawanda Creek leaving high ground
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between the creek and the area being flooded. This situation first occurs

near Ditch Road, and the flood water finally returns to the main Tonawanda

Creek channel near the hamlet of Rapids, NY. Parallel flow along the south

bank occurs in the area near Beeman Creek and eventually reaches the

watersheds of Ransom, Black, and Got Creeks before returning to the main

stream, (see Plate Dl). Flooding and soil erosion have been problems in the

Tonawanda Creek Watershed for many years. The recent increase in development

of forest and farm land for industrial and residential use has increased 
the

long-standing need for flood management in the area. Plates D2 to D5

illustrate the extent and damages caused by past floods of Tonawanda Creek.
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Photo 3. Aerial
view of flooding '-
along Ransom
Creek in the
vicinity of
Millersport High- T
way during the

1960 flood.
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Photo 4. Wide-
spread flooding in

the vicinity of
Transit Road and
Wolcott Road along
Black Creek during
the 1960 flood.



'Photo 5. Person£ stranded in his home

by flooding, roughly
2 miles from the
mouth of Ransom
Creek (1960).

Photo 6. Rescue of
residents affected by
flooding along New
Road, roughly 3 miles- from the mouth of

~I Ransom Creek (1960).
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Photo 7. Resi- ."
dence at the

intersect ion
of Goodrich ,.

and Brauer
Road, south of

the village of
Rapids (1960). .

j ,_

Photo 8. View, in

northerly direc-

tion, along Wolcott
-s N~,Road, roughly 9

miles from the
- =- I : < mouth of Black

-- Creek (1960).

Photo 9. Flood- '. " • - .
ing of residence --
near mouth of
Ransom Creek

(1960).



i Photo 10. View,

in northerly direc-

tion, along New
:" B€ i- I " -'- "- Creek, roughly 3ilsfo itRoad near Ransom

'r .

pF oto 11. Persons stran-

ded by flooding near the

. .1T&Imouth of Beeman Creek

! f (1954).

OPhoto 12. View, in

northerly direction,
along Millersport

4H Highway near Ransom
Creek, roughly 3

miles from its mouth

(1940).
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Photo 13. View, in
easterly direction,
of flooding along
Railroad Avenue in
village of Alender
(1956).

Photo 14. View of
damage caused by
flooding shown in
Photo 13.
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Photo 18. Aerial view of recently eroded channel of
Tonawanda Creek between the village of Alexander and
the city of Batavia. (1975)

Photo 19. View of eroded channel of Tonawanda Creek
near village of Attica, after flooding caused by tro~i-
cal storm Agnes. (1972)



Photos 20 thru 22.
Views of debris N
jam in Tonawanda
Creek channel,
downstream from
village of
Alexander. (1975)
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2. ENTIROMMENTAL SETTING VITHOUT THE PROJECT

TilE NATURAL E\A*iRON :7\T

2.01 General - The Tonawanda Creek Watershed, an area of about
648 square miles, is located in western New York and includes substan-
tial portions of Erie, Genesee, Niagara, and Wyoming Counties and a
minute portion of Orleans County. The Watershed comprises many tribu-
tary watersheds, including those of Ellicott Creek and Bull Creek which
join the mainstream, Tonawanda Creek, near its mouth of the Niagara River.
Because flood management needs in the Bull Creek and Ellicott Creek
Watersheds are normally independent of those in the remainder of
Tonawanda Creek Watershed, studies of those needs have been accomplished
separately in other reports. The area shown on Plate 2.1 encompasses
about 511 square miles and includes the Tonawanda Creek Watershed less
the subwatersheds of Bull and Ellicott Creeks.

GEOLOGY

2.02 Physiography - Pertinent physiography of the Tonawanda Creek
Watershed is shown in Plate 2.2. The Tonawanda Creek Watershed includes
parts of two physiographic provinces; the Cattaraugus Hills south of the
Portage Escarpment belong to the Appalachian Upland, while the larger
portion of the Watershed north of the Portage Escarpment is part of the
Erie-Ontario Lowland. The flat-topped Cattaraugus Hills stand approxi-
mately 1,800 feet above sea level and are separated by deeply eroded
valleys with relatively steep sides and slopes. This part of the water-
shed slopes northward toward the Portage Escarpment.

2.03 The Portage Escarpment comprises a series of east-west striking
strata of erosion-resistant bedrock. This escarpment crosses the
watershed near the Wyoming-Genesee County line.

2.04 The Erie-Ontario Lowland part of the watershed includes much
of the southern Ontario Plain lying between the Portage Escarpment and
the Niagara Escarpment to the north. This plain includes two subplains,
the Erie and the Huron Plains separated by the east-west striking Onondaga
Escarpment.

2.05 The Erie Plain is rolling with moderate slopes. Within the
watershed, the plain slopes in two directions. The eastern and greater
part of the plain slopes northward from approximately 1,000 feet above
sea level near the Portage Escarpment to approximately 800 feet near
the Onondaga Escarpment. The western part of the plain slopes westerly
from a height of approximately 1,000 feet near the Portage Escarpment in
the town of Bennington to approximately 700 feet near the Onondaga Escarp-
ment in the town of Amherst.
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2.C- Thc 1 .uron Plain is crly slightly unduli:.n, V10, flit Elopes.
This plain slopes westerly from a height of approxirately 650 feet near
the Onondaga Escarpment in the Tonawanda Indian Reservation to approxi-
mately 600 feet in the town of Tonawanda. The eastern boundary of the
watershed in the Huron Plain lies near the western limit of Oak Orchard
Swamp.

2.07 There are numerous natural and man-made waterways within the
Tonawanda Creek Watershed. The principal natural waterways are the
channels of Tonawanda Creek and its tributaries. The major man-made
waterways include part of the New York State Barge Canal and the Feeder
Cay tl. Many of the natural waterways have adequate capacities to con-
duct runoff from their own watersheds. However, several of them in the
essentially flat Huron Plain are often subjected to overflow from
adjacent watersheds. Such overflow combines with indigenous runoff to
cause flow out of channel. Waterways known to have inadequate capacities
under high runoff conditions are described in subsequent paragraphs.

2.08 Tonawanda Creek, the major stream of the watershed, rises in
the Cattaraugus Hills in the town of Wethersfield in Wyoming County.
From its source, approximately 1,930 feet above sea level, the Creek
flows northward approximately 22 miles through deep valleys with steep
sides and slopes to enter the Erie Plain uear the village of Attica. In
this reach, the Creek flows rapidly and usually well within its channel.
From the village of Attica, the creek continues to flow northward for
nearly 20 miles through essentially flat bottomland to the city of
Batavia. The creek in this reach flows slowly and often floods during
periods of high flow. In the city of Batavia, the creek's channel is
turned by erosion resistant rock formations of the Onondaga Escarpment,
and begins to flow westward through the Erie Plain and parallel to the
escarpment. The creek in this reach continues to flow slowly and flood
frequently during periods of high flow. In the town of Pembroke, near
its boundary with the Tonawanda Indian Reservation, the creek breeches
the escarpment approximately 2 miles to enter the Huron Plain within
the Reservation. From the Reservation, the creek winds approximately
27 miles westward along the axis of the plain to its confluence with the
New York State Barge Canal in the town of Pendleton. The channel ofthis reach contains sluggish creek flows that often floods extensively
during periods of high flow. From this confluence, the creek continues
to flow westward approximately 12-1/2 miles to its mouth on the Niagara
River. This lower 12-1/2 mile reach was improved to serve as part of
the Barge Canal; consequently, although the creek flows sluggishly here,
it normally flows well within the c01annel.

2.09 Little Tonawanda Creek, a major tributary of Tonawanda Creek,
rises in the Cattaraugus Hills in the town of Middlebury in Wyoming
County. From its source approximately 1,280 feet above sea level, the
creek flows northward approximately 8 miles through valleys with steep
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sides and slopes to enter the Erie Plain near the hanlet of Linden. In
this reach, the creek flows rapidly and stays within its channel. From
the hamlet of Linden, the creek continues to flow northward for about
10 miles along a winding course, through an undulating plain to Its con-
fluence with Tonawanda Creek in the town of Batavia near the Bethany-
Batavia town Town line. The channel of this reach is generally adequate.
However, during periods of high flow in Tonawanda Creek, Little Tonawanda
Creek often floods near its mouth.

2.10 Ledge Creek, another major tributary of Tonawanda Creek, rises
near the crest of the Onondaga Escarpment in the town of Pembroke. From
its source approximately 680 feet above sea level, the creek flows north-
westward approximately 4 miles to enter the Huron Plain at the base of
th: escarpment in the town of Newstead. In this reach, the creek flows
ral .dly and usually stays within its channel. From the base of the
escarpment, the creek continues to flow northwestward approximately
3 miles through flatland to its confluence with Tonawanda Creek in the
town of Newstead. Throughout this reach, the creek flows slowly and
often out of channel during periods of high flow. Near the base of the
escarpment, Ledge Creek receives its major tributary, Murder Creek, which
ri .s in the Cattaraugus Hills in the town of Bennington. From its source
api.oximately 1,380 feet above sea level, the creek flows northward appro-
ximately 5 miles to enter the Erie Plain at the base of the Portage
Escarpment in the town of Darien. From the base of the escarpment, the
creek winds northwestward for about 25 miles across the Erie Plain to
the crest of the Onondaga Escarpment in the village of Akron. From the
village of Akron, the creek descends to the Huron Plain to join Ledge
Creek.

2.11 Beeman Creek, a minor tributary of Tonawanda Creek, rises near
the crest of the Onondaga Escarpment in the town of Newstead. From its
source approximately 740 feet above sea level, the creek flows north-
westward approximately 6 miles to enter the Huron Plain at the base of
the escarpment in the town of Clarence. In this reach, the creek flows
rapidly and usually within its channel. From the base of the escarpment,
the creek flows northward approximately 3 miles through flat land to its
confluence with Tonawanda Creek in the town of Clarence. Throughout
this reach, the creek flows sluggishly and usually out of channel during
periods of high flow.

2.12 Mud Creek, a major tributary of Tonawanda Creek, rises near
the western periphery of the Oak Orchard Swamp in the town of Royalton.
From its source approximately 600 feet above sea level, the creek winds
westward approximately 18 miles through flat land of the Huron Plain to
its confluence with Tonawanda Creek in the town of Pendleton. Through-
out its length, the creek flows sluggishly and usually out of channel
during periods of high flow.
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2.13 Ransom Creek, a major tributary of Tonawanda Creek, rises
near the crest of the Onondaga Escarpment in the toum of Newstead.
From its source approximately 745 feet above sea level, the creek flows
northwnstward approximately 13 miles to enter the Huron Plain at the
base of the escarpment in the town of Amherst. Throughout this reach
the creek usually flows within its channel during periods of high flow.
From the base of the escarpment, the creek continues to flow northwest-
ward for 4 miles through flat land to its confluence with Tonawanda
Creek in the town of Amherst. The creek in this reach generally flows
sluggishly and usually out of channel during periods of high flow.
Ne-r the base of the escarpment, the creek receives a major tributary
GoL Creek, which rises in the town of Clarence and flows northwestward
for about 10 miles to its confluence with Ransom Creek. Approximately
one mile downstream from its confluence with Got Creek, Ransom Creek
receives a second major tributary, Black Creek, which rises in the
Huron Plain in Clarence and flows westward 8 miles through flat land
to its mouth. Throughout its length, Black Creek flows sluggishly and
often out of its channel during periods of high flow.

2.14 Bedrock - Bedrock of the Watershed was formed during the
Silurian and Devonian periods of the Paleozoic era. It includes sedi-
mentary formations of the Lockport Group of the Middle Silurian System
through the Canadaway Group of the Upper Devonian System. Outcrops of
bedrock are evident in stream channels and road cuts in the watershed.
The original structure of the bedrock was scoured by Pleistocene gla-
ciation. The softer strata were easily eroded; places formerly
occupied by such strata became lowlands. The harder strata resisting
erosion are visible today as escarpments. Bedrock strata in the low-
lands generally dip 1/20 (48 feet per mile) in a southeastward direc-
tion and strike subparallel to the faces of the escarpments.

2.15 Plate 2.3 gives a general overview of bedrock geology as
formed during the Peleozoic Era's Ordovician, Silurian and Devonian
periods, pertinent to the Tonawanda Creek Watershed and peripheral
outlying areas.

2.16 There is a large fault extending from the hamlet of Linden
(southeast of the city of Batavia) to the hamlet of Cleredon (south
east of the village of Albion in adjacent Oak Orchard Creek Watershed.)
This thrust fault strikes north-south and has a throw of more than
100 feet. Numerous small thrust faults and superficial faults caused
by mining of salt and gypsum from the substrata and surface loading,
have been found in this part of the watershed.
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2.17 Seis-icitv - The seis-.ic risk map published iy the Lnviron-
mztal Sjience Service Ac..inistration (E.S.S.A.) Cczt.t an Geodetic
Survey for the continental U.S.A. is shown on Pla~t 2.4, entitle-1
"Seismic Risk Zones", divides the continent into zones according to
the occurrence of earthquakes. There are four zones, numbered 0 to 3,
that are based on the intensities of earthquakes and geological conside-
rations. The Seismic Risk Zone map indicates that the Tonawanda Creek
Basin is located in a zone where major destructive earthquakes may occur.
The severest recorded earthquake in the Watershed, which occurred near
Attica in August 1929, had an intensity of VIII on the 12-point Modified
Mercali Intensity Scale of 1956.

2.18 Ground Water - Plate 2.5 shows the approximate boundary of the
Erie-Niagara basin in which the Tonawanda Creek Watershed is located.
Although lake deposit areas are not ground water yielding, sandy portions
of these deposits may yield small supplies of water. As indicated In
the Erie-Niagara Basin Ground-Water Resources report of the(~ate of
Ne York Conservation Department Water Resources Commission , "The Erie-
Ontario lowlands are underlain mainly by till and silt and clay deposits,
though some sand and gravel deposits occur near streams. The sand and
gravel deposits, being permeable and giving rise to permeable soils,
will accept infiltration from precipitation at a high rate. Till, clay,
and silt, because of their low permeabilities, accept infiltration at
a slow rate." It was noted that till being the most widespread uncon-
solidated deposit in the Erie-Niagara basin, has low permeability and
furnishes only a small supply of ground-water.

2.19 Natural Resources - Bedrock resources in the Watershed include
four non-metallic types of rocks - salt, gypsum, limestone, and dolomite.
Also, there are five known fields of natural gas. Salt beds of the
Silurian System underlie all of the Wyoming County part of the Watershed
and the Genesee County part, upstream from the city of Batavia. Gypsum
formations generally underlie the Onondaga Escarpment in the Erie, Niagara,
and Genesee Counties sections of the Watershed. Closely associated lime-
stone and dolomite formations underlie the Niagara Escarpment in Niagara
and Orleans Counties and the Onondaga Escarpment in Erie and Genesee
Counties. Known natural gas fields underlie isolated parts of the Water-
shed in Erie, Niagara, Genesee, and Wyoming counties. One field underlies
parts of the towns of Attica and Bennington in Wyoming County; another
underlies parts of the towns of Darien and Pembroke in Genesee County;
a third underlies parts of the towns of Pembroke and Newstead in Genesee
and Erie counties; a fourth underlies parts of the towns of Newatead,
Alden, Clarence, and Lancaster in Erie County, and a fifth gas field
underlies parts of the towns of Amherst, Tonawanda, and North Tonawanda
in Erie and Niagara counties. Sand and gravel deposits generally occur
in scattered areas throughout the Watershed.

(3) Indicates reference number in the bibliography (Appendix G)
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TERRESTRIAL SOILS

2.20 The soil maps shown on Plates 2.6A thrcuF. 2.6F outline the
patterns of soil types in the general vicinity of the proposed project
each soil type is expressed by map symbol letters. The soil map and

information on soil types found in this part of the environmental state-
ment were obtained from a report on soils received from the U.S. Soil

Conservation Service in Batavia, NY, entiS~ed Soil Survey Genesee County,
New York, which was issued in March 1969 . Table 2.A provides a general
description of soil types in the Batavia Reservoir Compound site. The
approximate area that may be temporarily inundated during major floods,
if the project is implemented, is indicated by a heavy dark line on the

maps. In general, soils in the area are deep and soil drainage varies
according to soil type.

aI_. */ LEGEND

-,SOIL BOUNDARY----

MAIN STREAM

DRAINING WAY
- -- -GLACIAL TILL

GRAVEL
SANDS OR GRAVEL j '

OLD ALLUVIUM E
RECENT ALLUVIUM

Cros section showing typical soil pattern in the Palmyra association.
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Table 2.A - Soil Description in Vicinity of Batavia

Reservoir Compound Site

Soil Map(5
Symbol Soil Name and Description (5 )

ArB Arkport very fine sandy loam, 1 to 6% slopes.
This soil is on nearly level to gently convex slopes that
receive no runoff from adjoining soils. It generally occurs
on the top of dunelike ridges having smooth slopes, but the
relief is gently undulating in a few places. Here, small
inclusions of the moderately well drained Galen soils lie in

depressional areas. Also included, in areas where the bands
of finer textured material are less evident or missing in
the subsoil, are small areas of Colonie soils. This soil is
well suited to crops, pasture, or woodland.

AsD Arkport and Dunkirk soils, 12 to 20% slopes.
The soils in this undifferentiated group are on the moderately
steep sides of sandy and silty lacustrine deposits. They occur
mostly in the town of Pembroke. About 60 percent of the total
acreage is Arkport very fine sandy loam, 35 percent is Dunkirk
silt loam, and 5 percent is small areas of other soils included
in mapping. Any given area may consist of the Arkport soil,
the Dunkirk soil, or both soils in any proportion. Among the
inclusions are small areas of Arkport or Dunkirk soil having
slopes of less then 12 percent. On adjacent lower slopes are
the gently sloping Galen or Collamer soils. The soils in this
group can be used for crops, pasture, or woodland.

AsE Arkport and Dunkirk soils, 20 to 40% slopes.
These soils occupy the steep and very steep sides of sandy
and silty lacustrine deposits. They occur mostly in the
town of Pembroke and Batavia. Arkport soil makes up 60 per-
cent of the total acreage; Dunkirk soil, 35 percent; and
included areas of other soils, 5 percent. Any given area may
consist of Arkport soil, of Dunkirk soil, or some of both.
Among the included areas are ones having slopes of less than
20 percent. The soils in this group are too steep for row
cropping. Some of the less steep areas can be used for pasture,
but they are difficult to fertilize. The soils are well suited
to trees.

ApB Appleton silt loam. i to 8% slopes.
This gently sloping soil occupies areas that receive runoff
from adjacent slopes. Included with it, generally in depres-
sions and drainageways, are spall areas of poorly drained Lyons
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!able 2.A (Cont'd)

Soil Map
Symbol Soil Name and Descriptions

soils. Also included, on the crests of small undulations
between drainageways, are small areas of moderately well drained
C.onesus or Hilton soils. Locally, somewhat poorly drained
Kendaia soils occur as small inclusions. This soil can be used
for crops, pasture, or woodland.

CaA Canandaigua silt loam, 0 to 2% slopes.
This nearly level, poorly drained soil occupies low areas that
receive runoff from surrounding soils. Locally, small areas
of the more sandy Lamson soils are included. This soil remains
wet for a considerable time in spring. During April, the water
table fluctuates between the surface and depth of 12 inches.
In May, it falls to a depth of 20 inches between rains. Crops
do well in fields where drainage is adequate, but outlets may
be difficult to install. Undrained areas can be used for
pasture except early in spring, when grazing is likely to
damage the surface layer.

CdA Canadaigua mucky silt loam, 0 to 2% slopes.
This very poorly drained soil lies in depressional areas that
are ponded until late in spring. The surface layer is mucky,
especially in wooded areas, and in places the muck is as much
as 12 inches thick. In cleared fields the surface layer
generally contains less organic matter than in undisturbed
areas. Included with this soil are small areas of the more
sandy Lamson soils. Also included, in the lowest part of
some depressions, are small spots of shallow muck.

ClB Collamer silt loam, 2 to 6% slopes.
This gently sloping soil is wet for short periods early in
spring. It occupies undulating plains that rise slightly
above the wetter landscape. It also occupies foot slopes of
higher knolls. Included with this soil, in drainageways on
the undulating plains, are small areas of somewhat poorly
drained Niagara soils. These are commonly indicated by a wet-
spot symbol on the soil map. Also included, where sandy
bands are dominant in the profile, are small areas of Galen
soils. This soil is suited to many kinds of crops. It can
be used for truck crops, but it is better suited to field
crops because it has higher reserve fertility and is more
difficult to prepare as a seedbed than the more sandy soils that
are used mainly for vegetables.
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CmB Colonie loamy fine sand, 2 to 6% slopes.
This soil is on nearly level to gently convex slopes that
receive no runoff from adjoining soils. It occurs on sandy
dunes that rise distinctly above the surrounding landscape.
Included with it, near the base of the dunes, are small areas
of Elnora soils. Also included, in places where bands of
finer textured material are more evident in the subsoil, are
small areas of Arkport soils. This soil is suited to most
crops and to pasture and woodland.

DaB Darien silt loam 3 to 8% slopes.
This gently sloping or undulating soil occurs above steeper
Darien soils and below gently sloping or moderately sloping,
better drained soils, such as the Nunda or Conesus. In
undulating areas its slopes are slightly convex, and small
areas of poorly drained Ilion soils are included in drainage-
ways or wet spots. Also included are small areas of clayey
Remsen soils and of Burdett soils, which formed in a silty
mantle. Row crops can be grown on this soil, but they do
poorly in included wet areas and drainageways.

DuC Dunkirk silt loam, 6 to 12% slopes.
This moderately sloping soil occurs on the sides of silty dunes,
and in places it occupies the sides and tops of smaller knolls.
It has a thinner upper subsoil than the one typical for the
series. Slopes are generally short. Small included spots are
moderately eroded, and small areas of Arkport soils are
included in places where bands of sandy material are dominant
in the subsoil. This soil is suited to most crops.

Ee Eel silt loam.
This nearly level soil occurs on the flood plain of most
streams. It lies adjacent to the well drained Genesee soils,
which are on thicker alluvial deposits near the steams. Included
with it, along the wetter drainageways, are small areas of Way-
land soils. This soil is suited to crops, pasture, or woodland.
It is used mainly for crops grown for dairy cattle.

Fo Fonda mucky silt loam.
This nearly level, very poorly drained soil lies in depres-
sional areas that generally remain ponded until early in summer.
It has a black surface layer that is considerably higher in
organic matter content than the surface layer of the similar
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but poorly drained Madalin soils. In the deepest part of the
depressional areas, there are spots of shallow muck. This
soil is so wet and so difficult to drain that it is not suited
to row crops. Some areas are flooded every spring and remain
under water for a long time. Unelss their surface is drained,
some areas are wet all year. In places the soil can be used for
summer pasture.

-,A Galen and Minoa very fine sandy loams. 0 to 2% slopes.
These nearly level soils were mapped together as an undifferen-
tiated unit. Almost 60 percent of the total acreage is Galen
very fine sandy loam, almost 40 percent is Minoa very fine sandy
loam, and the rest is small areas of other soils included in
mapping. Any given area may consist entirely of the modera-
tely well drained Galen soil or the somewhat poorly drained
Minoa soil. In most areas, however, the two soils occur
together, and in these areas the Minoa is below the Galen and
is adjacent to the poorly drained Lamson soils. Small inclu-
sions of Collamer or Niagara soils were mapped in places
where silty bands are dominant In the subsoil. Also included
are small areas of wetter or drier soils. If the soils in
this unit are drained, they are suited to many kinds or crops.
They are excellent soils for truck crops because in dry periods
they hold more available moisture than more sloping sandy soils.

GnB Galen very fine sandy loam. 2 to 6 percent slopes.
This gently sloping soil is wet for short periods early in
spring. It occupies undulatitg sandy plains that rise slightly
above the surrounding landscape, and it also occurs on foot
slopes of higher sandy knolls. Small included areas occupy
high spots on the undulating plains. Also included, in places
where silty bands are dominant are inclusions of somewhat poorly
drained Minoa soils that lie in drainageways and commonly are shown
by symbol on the soil map. Many kinds of crops are suited to
this soil. They respond well to good management, but in dry
weather they show signs of moisture deficiency sooner on
this soil than on the nearly level Galen soil.

Gs Genesee silt loam.
This nearly level, well-drained soil lies on flood plains,
generally next to the main stream. Included with it are small
spots of the wetter Eel silt loam. Genesee silt loam is well
suited to most crops. Normally, it is more productive than
well-drained soils on nearby terraces and uplands.
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H&A Halsey silt loam, 0 to 4% slopes.
This soil occurs in low areas that remain wet for a long period
in spring. Contributing to this wetness is surface runoff or
seepage from higher areas. Sandy spots of Lamson soil are
the most common inclusions. Undrained areas of this Halsey
soil can be used for forage crops or as woodland. If drained,
the soil is suited to many kinds of row crops and can be used
intensively.

HlIB Hilton loam. 3 to 8% slopes.
This gently sloping, moderately well drained soil receives
seepage from higher soils. Areas in the northeastern part
of the county have large stones or boulders in the subsoil
and crests of undulations, where the leached upper subsoil
is thin or has been mixed.

10A Ilion silt loam, 0 to 3% slopes.
This poorly drained soil occurs in low, flat or depressional
areas that receive runoff from higher areas of Darien,

* Burdett, Remsen, or Manheim soils. In some areas it is covered
by as much as one foot of material that washed from surrounding
soils. In places where it occurs near the Manheim soils, it
has a more shaly substratum than typical Ilion soils. Included
with this soil, in the deeper depression, are small areas of
very poorly drained Alden or Fonda soils.

Ld Lamson very fine sandy loam.
This poorly drained, level or nearly level soil lies in low
areas that receive runoff from higher soils. Locally, small
areas of the more silty Canadaigua soils are included. The
soil remains wet for long periods in spring. During April
the water table fluctuates between the surface and a depth
of 12 inches. In May, it may fall to a 20-inch depth between
rains. Crops respond well in fields that are adequately
drained. Undrained areas of this soil are suitable for pasture.

L. Lamson mucky very fine sandy loam.
This very poorly drained soil occurs in depressional areas that
are ponded until late in spring. In fields that have been
cleared and cultivated, the surface layer contains less
organic matter than in other areas. This soil lies adjacent
to poorly drained Lamson very fine sandy loam, a soil that is
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included with this one in small areas. Also included, in the

lowest part of some depressions, are small spots of shallow
muck.

LmB Lima silt loam, 3 to 8% slopes.
Although this soil is gently sloping, it is slowly permeable
and therefore is wet for short periods in spring. It contains
free lime at a lesser depth than the nearly level Lima soils.
Small inclusions of somewhat poorly drained Kendaia soils lie
in drainageways that thread between low knolls or rises,
and small inclusions of well-drained Honeoye soils commonly
cap the knolls. Each of these included soils occupies about
10 percent of the total acreage. Also included, just south
of the village of Stafford, are small areas of darker Mohawk
soils. This Lima soil is well suited to crops, pasture, and
woodland.

Ma Madalin silty clay loam.
This level or nearly level, poorly drained soil lies in
areas where surface water is removed very slowly. It is
adjacent to slightly higher areas of nearly level, somewhat
poorly drained Rhinebeck soil. Included with this Madalin
soil are small, poorly drained areas in which the substratum
consists of shaly silty clay. Also included, in depressional
areas, are small areas of Fonda soils. This soil is too wet
for row crops. It is flooded every spring, and floodwater
leaves the surface very slowly after the stream recedes.

MhA Manheim silt loam, 0 to 3% slopes.
This nearly level soil occurs in areas that are underlain
chiefly by hard, dark-colored, high-lime shale. The layer
underlying the surface layer commonly is thicker than the one
described for the series. Drainage is somewhat poor in most
places, but it is moderately good in a few areas. The soil
adjoins areas of poorly drained Ilion or Lyons soils. Inclu-
ded are spots of the more clayey Darien soils. Although row
crops can be grown in undrained fields, they do better if
drainage is improved.

MhB Manheim silt loam, 3 to 8% slopes.
This gently sloping soil is in areas underlain mainly by
dark, hard, high-lime shale. About half the acreage is
moderately well drained, and half is somewhat poorly drained.
Included with this soil,on the crests of low knolls, are small
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areas of moderately well drained Mohawk soils. Also included
are small areas of the more clayey Darien soils, and pockets
of the poorly drained Ilion soils. This soil is suited to
cultivated crops, pasture, or woodland. It is productive
under good management, though it is highly erodible.

MoB Mohawk silt loam, 2 to 8 percent slopes.
This nearly level and gently sloping soil occupies areas
that receive no runoff from adjacent soils. Locally, spots
of more clayey Darien soils are included. Most crops can be
grown on this soil. Natural fertility is high, and little
lime is needed for crops.

'oC Mohawk silt loam, 8 to 15% slopes.
This deep soil is moderately sloping, but the slopes tend to
be short and choppy. Included with it are small areas that
are only moderately deep to shale bedrock. Most crops are
suited to this soil. Because conservation measures are
difficult to establish, however, intertilled crops should be
grown in a suitable rotation. Reserve fertility is high.

Mr Muck, deep.
Muck, deep consists of areas in which muck is at least 42
inches thick over marl or other mineral soil material. The
muck is made up of the decayed remains of fibrous and woody
plants. It is black and well decomposed in the upper part but
is very dark brown and only partially decomposed below a depth of
20 inches. Fragments of trees are common below a 2-foot depth.

The muck generally ranges from 4 to 10 feet in thickness,
though in places it is as much as 20 feet thick. It ranges
from strongly acid to neutral but generally is acid to some
degree. Most of the underlying materal is lacustrine in
origin and consists of well-sorted sand, silt, or clay.
Varved deposits of differing mineral material are common.
In other areas the muck is underlain by stony till, and in a
few areas it is underlain by marl.

Ms Muck, shallow.
Muck, shallow consists of areas where muck is underlain by

mineral material at a depth of 12 to 42 inches. The muck is
in a black, very strongly acid to slightly acid layer made
up of the decayed remains of woody plants. In most places
the underlying material is laeustrine in origin and consists
of well-sorted sand, silt, or clay. Commonly, however, it
is varved deposits of differing soil material. Some areas
are underlain by stony till.
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NaA Niagara and Collamer silt loams, 0 to 2% slopes.
The nearly level soils in this undifferentiated unit gener-
ally occur in such an intricate pattern that mapping the
soils separately was impractical. Nearly 55 percent of
the total acreage is the somewhat poorly drained Niagara
soil or a closely associated soil having similar drainage.
Nearly 45 percent, is the moderately well drained Collamer
soil or a closely asociated soil having similar drainage.
Included areas of other soils account for the small remaining
acreage. Any given area mapped as this unit may consist
only of the Niagara soil or the Collamer soil. In most areas,
however, the two soils occur together, the Niagara in the lower
part and the Collamer in the slightly higher part. Both
soils receive some runoff from adjacent slopes, though the
Niagara gets the larger share. Small inclusions of the Minoa
soils or the Galen soils were mapped in places where sandy
bands are dominant in the subsoil. Also included in mapping
were small areas of better drained or more poorly drained
soils. After drainage is improved, the soils in this unit
are suited to many kinds of crops. Truck crops do well, but
seedbeds are slightly more difficult to prepare than on the
more sandy soils. Legumes and grasses generally grow better
than on the sandy soils, as reserve fertility in these loamy
soils is higher.

OdA Odessa silt loam, 0 to 2% slopes.
This nearly level, high-lime soil is in areac that receive
runoff from higher soils. Small inclusions of Lakemont
soils lie in depressional areas. These inclusions occur as
wet spots, which generally are shown by symbol on the soil
map. Also included are small areas of Ovid soils in places
where the soil material normally is clayey but contains
erratic spots of glacial till. Unless artificial drainagc
is provided, row crops cannot be successfully grown on this
soil, but water-tolerant grasses and legumes do fairly well.

OdB Odessa silt loam, 2 to 6% slopes.
This gently sloping, high lime soil occupies areas that
receive runoff from adj0dcent soils. In some places it lacks
the light-co~ored upper part of the subsoil that is typical
for the series. Included with this soil, on the crests of
low knolls in undulating areas, are small areas of Schoharie
soils. Also incldued, in pl~cev having erratic spots of
glacial till mixed with the clayey soil material, are small
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areas of Schoharie soils. Also included, in places having
erratic spots of glacial till mixed with the clayey soil
material, are small areas of Ovid soils. Row crops can be
produced on this soil, but their growth commonly is spotty
because plants in the many troughs and drainageways are
injured or drowned by excess water.

OnB Ontario loam, 3 to 8% slopes.
This gently sloping soil generally occurs in convex areas
above steeper Ontario soils. It also lies in positions
above gently sloping Hilton or Lima soils and below nearly
level Ontario soils. In these positions, however, it receives
little runoff from higher slopes. Included with this soil
are small areas of Cazenovia soils. All crops commonly grown
in the county are well suited to this soil. Many areas are
used intensively for intertilled crops. Pasture plants and
trees trees also do well. Loss of water through runoff and
a slight erosion hazard, especially on longer slopes, are
the chief concerns of management.

OnC Ontario loam, 8 to 15% slopes.
This moderately sloping soil is commonly found on elongated
ridges or on the side of ridges. It is similar to typical
Ontario soils in most respects, but its leached subsurface
layer is thinner. Small included spots are moderately eroded,
and in these places some of the subsurface layer has been
mixed into the plow layer during tillage. Also included are
small areas of gravelly Palmyra soils. This soil is suited
to crops, pasture, or woodland, though much of the rain that
falls on it is lost as runoff.

PaB Palmyra gravelly loam, 3 to 8% slopes.
This gently sloping soil is mainly found on ouLwash terraceE,
but it also occupies small terrace dunes scattered in larger
areas of glacial till. In the southern part of the county,
it occurs on small alluvial fans where side streams enter
the main valleys. Most slopes are undulating. Small inclusions
of moderately well drained Phelps soils occur in terrace depres-
sions and along the edge of terraces. Also included are small
wet spots; these are shown on the soil map by a wet-spot

symbol or as an intermittent stream. This soil is among
the most desirable in the county for all crops commonly grown.
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PaC Palmyra gravelly loam, 8 to 15% slopes.
This moderately sloping soil is thinner in the upper subsoil
than the typical one described for the series. Slopes are
commonly irregular in rolling areas on kames, but they are
generally uniform along the edges of outwash terrraces.
Small included areas are moderately eroded; these occur mainly
on prominent crests or on terrace shoulders. Also included
are spots of Palmyra fine sandy loam and small areas of
Arkport soils. This soil is suited to crops, pasture, or
woodland. Deep-rooted crops ordinarily do better than others,
for water is lost through runoff and the moisture holding
capacity is limited.

PkD Palmyra and Arkport soils, 15 to 25% slopes.
These moderately steep, well-drained soils are medium tex-
tured or moderately coarse textured. They generally occur
in hilly areas that slope in more than one direction, but
they also occupy the faces of outwash Lerraces or the steeper
sides of sandy lacustrine deposits. A given area mapped as
this unit may consist of Palmyra soils, Arkport soils, or
some of both kinds. These soils are eroded in some places,
mainly on prominent crests where calcereous sand or gravel
is within 10 inches of the surface. Generally, the material
washed from these places accumulates at the foot of hills
or between them. The supply of available moisture therefore
varies widely from hilltops to adjacent depressions. Included
with these soils are small areas of Chenango or Dunkirk soils.
Although the soils of this unit can be cropped, they are
more suitable for pasture or woodland.

PkE Palmyra and Arkport soils, 25 to 40% slopes.

The soils in this unit are most extensive along the east side
of the Tonawanda Creek valley north of Attica, in an area
between Attica and Darien, and in a band extending roughly
east and west across the central part of the county. These
steep and very steep soils commonly occur together in places
where glacie~s deposited material erratically in kames. On
terrace faces, however, the Palmyra soils may occupy nearly all
of a given area mapped as this unit, and on the sides of
lacustrine deposits, the Arkport soils may account for nearly
all the acreage of a mapped area. Some areas are cleared
of trees and are moderately eroded. Small inclusions of
Dunkirk soils occur with the Arkport soils on lacustrine
deposits. Also included are small areas of Chenango soils.
The soils in this unit are too steep for cultivation. Although
some areas can be used for pasture, woodland generally is a
better use.
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PIB Palmyra shaly silt load, 3 to 8% slopes.
This gently sloping soil occurs mostly on terrace deposits
between Batavia and Darien. It formed in glacial outwash
containing more calcareous shale and less limestone than the
the parent material of typical Palmyra soils. As a result,
this soil has a darker profile than those soils, and it
contains less sand and more silt and clay throughout the
surface layer and subsoil. Most slopes are undulating. In-
cluded are small areas of moderately well drained Phelps soils
in depressions and along the edges of terraces. Also included
are small wet areas, some of which are shown on the soil map
as wet spots or as intermittent streams. Almost all crops
can be grown on this soil, but erosion control measures are
needed for maintaining good tilth. The moisture and nutrient
supplying capacity is good to excellent.

PrA Phelps and Fredon gravelly loams, 0 to 3% slopes.
This undifferentiated unit is made up of Phelps gravelly
loam, Fredon gravelly loam, or both. In an area where both
soils occur, the moderately well drained Phelps soil is on
a slight rise along the edge of the area, adjacent to
the better drained Palmyra soils, and the somewhat poorly
drained Fredon soil is in low, nearly flat or slightly
concave positions between the rises. Wetness early in spring
delays the planting of row crops, but the extent of delay
depends on the amount of Fredon soil in a given area. If
drainage is improved where needed, the soils are excellent for
farming.

PsB Phelps gravelly loam, 3 to 8% slopes.
This gently sloping or undulating, moderately well drained
soil is underlain by sand and gravel. Small included areas
of Fredon soils lie in drainageways, and small inclusions of
well-drained Palmyra soils are on the top of knolls or in
higher areas adjacent to this soil. This soil is suited to
crops, pasture, or woodland.

ReA Remsen silt loam, 0 to 3% slopes.
This nearly level soil occupies areas that receive runoff
from gently sloping Remsen, Darien, or Munda soils. It is
thicker in the surface layer and upper subsoil than other soils
of the series, and in most places it is a little more poorly
drained than other Remsen soils. Small inclusions of the
poorly drained Madalin soils lie in lower adjacent areas or
in wet spots. The wet spots are indicated by symbol on the
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soil map. Also included are small low-lying areas of poorly
drained Ilion soils; small areas of moderately fine'textured
Darien soils; and, in places having a silty mantle, small
areas of Burdett soils. Row crops are difficult to grow on
this soil unless drainage is improved. Some kinds of row
crops show adverse effects of excess water after a heavy
summer rain. The soil is suited to forage crops used in
dairying. Water-tolerant grasses and legumes do fairly well.

ReB Remsen silt loam, 3 to 8% slopes.
This soil is gently sloping or undulating. In gently sloping
areas, it commonly lies above more sloping Remsen soils in
the more dissected parts of the plateau. Where the soil is
undulating, it occupies nearly all of each area mapped except
the drainageways, which contain small inclusions of poorly
drained Madalin soils. Also included are small areas of some-
what poorly drained Burdett or Darien soils. This is fair
to good soil for crops if it is drained and properly ferti-
lized. Suitable legumes grow well, and so do other forage
crops grown for dairy cattle.

ReC Remsen silt loam, 8 to 15% slopes.
This moderately sloping soil is underlain by fine-textured,
shaly till. It lies on the crests of ridges and on the side
slopes of the dissected plateau. Areas mapped on the plateau
are below areas of less sloping Remsen soils. This soil has
a thinner sub-surface layer than that in a typical Remsen
soil. Small areas of Darien or Nunda soils are included.
Suitable row crops can be grown on this soil, but erosion is
a severe hazard. Excess water is of less concern than on
less sloping Remsen soils, though drainage is somewhat poor.

RmC3 Remsen silty clay loam, 8 to 15% slopes, eroded.
This moderately steep soil occurs in areas of fine-textured,
shaly glacial till. It lies on the crests of ridges and on
the side slopes of the dissected plateau. The original surface
layer has been washed away, and the plow layer contains
material from the clayey subsoil that makes it finer textured
and less friable than the surface layer of uneroded Remsen
soils. Also, the capacity to holA available moisture is con-
siderably lower in this soil than it is in those soils. Row
crops do poorly on this soil. Their seeds germinate at a
low and uneven rate. Sod crops, especially suitable legumes,
should be grown.
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RmD3 Remsen silty clay loam, 15 to 25% slopes, eroded.
This moderately steep soil occurs in areas of fine-textured,
shaly glacial till on the dissected plateau. It is generally
somewhat poorly drained but in some places is moderately well
drained. In most of the cleared areas, the original surface
lever has been removed through erosion, and material brought
up from the clayey subsoil makes the plow layer finer textured
and less friable than the surface layer of uneroded Remsen
soils. The available moisture capacity is very low in this
soil. Small included areas are wooded; in these the surface
layer, subsoil, and substratum are similar to those described
for the series, though the surface layer and subsoil are
somewhat thinner than they are in most places. Row crops do
very poorly on this soil, and only poor to fair growth is
obtained from suitable legumes used for long-term hay or
pasture.

Ro Rhinebeck silt loam.
This soil is nearly level, stone free, and somewhat poorly
drained. Most of it occupies broad areas in the basins of
Tonawanda and Oak Orchard Creeks. A smaller acreage is in
other valleys. The soil commonly lies next to the main stream,
where it adjoins the Genesee or Eel soil and is slightly below
the Madalin soil, which generally occurs some distance from
the stream. Common inclusions are small, higher areas of
somewhat similar but moderately well drained soils. This soil
can be used for row crops if it is drained.

Sn Sloan silt loam.
This very poorly drained soil lies in the valleys of streams.
In narrow valleys it adjoins the stream, but in the wider
valleys it occupies low areas away from the stream. Commonly,
it is in oxbow channels that have been partly filled with soil
material. In some places it is underlain by gravel at a depth
of 3 to 5 feet. Where the soil has been cleared, the profile
is similar to that of the Wayland soils, which lie closer to
the stream, but in wooded areas the surface layer is covered
with black muck, which is lacking in the Wayland soils. Small
areas of these soils are included. Generally, the only uses
for this soil on farms are limited pasture in summer and
habitat for some kinds of wildlife. Because the soil normally
occupies such low positions, it is difficult to drain. The

only trees that will grow are adapted wetland species.
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Wa Wayland silt loam.

This nearly level soil occupies low areas on flood plains,
where it is flooded every spring. Included with it, on
adjacent thicker and slightly more elevated alluvial deposits,
are small areas of moderately well drained Eel soils. Also
included, in old oxbow drainageways, are small areas of very
poorly drained Sloan soils. In undrained areas pasture is
a good use for this soil. Row crops cannot be successfully
grown unless drainage is improved, but suitable outlets for
tile drains may be difficult to establish. Flooding is a
hazard during heavy thundershowers in midsummer.
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CLIMATOLOGY

2.21 General - The type, location and period of record for seven
precipitation stations and one first order weather station located in
the general vicinity of the Tonawanda Creek Watershed are shown in
Table 2B. The first order weather station is at the Greater Buffalo
International Airport, located about 30 miles southwest of the city of
Batavia.

Table 2.B - Climatological Stations in the General
Vicinity of the Tonawanda Creek Watershed

:Index: : :Record
Station-Name: No. :County :Latitude:Longitude:Elevation: Record* :of Years

0 0Arcade :0220 :Wyoming: 42 32' : 78025 : 1480 :NR,S,T,P : 46

Butavia :0443 :Genesee: 43000 '  78°11 : 900 :NR,S,T,P 38
0 0

Buffalo WB :1012 :Erie : 42056' : 78044 '  705 :N,S,T,P,J: 112
Airport : : :::::

Linden ':4767 :Genesee: 42053 ' : 78010 ' : 1120 :NR,S,P 56**

Lockport 2NE:4844 :Niagara: 43011 ' : 78039 ' : 520 :NR,S,T,P : 83

Stafford :8152 :Genesee: 420591 : 78005 '  915 :NR,S,T,P : 37**

Wales :8910 :Erie : 42045' : 780311 : 1090 :R,P 21
0 0 .

Warsaw 5 SW :8962 :Wyoming: 42°41 '  78012 '  1715 :NR,S,T,P : 17

Type of record code:

R-recording gage T-temperature
NR-non-recording gage P-precipitation
S-snowfall and snow on ground J-supplemental data

* Station discontinued in 1968
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2.22 Precipitation - The average annual precipitation for the
eight stations listed is 35.36 inches. Table 2.C shows monthly and
yearly average precipitation for each of the stations and the combined
averages for these stations. The monthly averages vary from a minimum
of 2.50 inches in February to a maximum of 3.26 inches in August. The
lowest average monthly precipitation, 2.19 inches, is found at Batavia
in January. whereas the highest average monthly precipitation, 4.25
inches, is found at Warsaw in August. Average annual precipitation
varies from 31.27 inches at Stafford to 40.93 inches at Arcade.

Table 2.C - Average Monthly Precipitation in Inches

Station :Jan.:Feb.:Mar.:Apr.:May :June:July:Aug.:Sep.:Oct.:Nov.:Dec.:Annual

Arcade :3.17:2.61:3.01:3.19:4.01:4.17:3.91:3.64:3.66:3.36:3.10:3.10:40.93

Batavia :2.19:2.25:2.60:2.99:3.10:2.77:2.89:3.08:2.72:2.60:2.58:2.26:32.03

Bflo. WB :3.11:2.83:2.84:2.62:2.93:2.7e:2.89:2.94:3.09:3.18:3.14:3.20:35.55
Airport: - : : : : :

Linden :2.37:2.30:2.61:3.01:3.07:3.46:3.25:3.28:3.06:3.19:2.92:2.31:34.83

Lockport :2.39:2.44:2.49:2.78:3.11:2.46:2.65:3.04:2.87:2.73:2.68:2.41:32.05
2WE : :

Stafford :2.21:2.24:2.42:2.89:3.02:2.69:2.84:2.94:2.81:2.65:2.48:2.08:31.27

Wales :2.92:2.51:3.36:3.39:3.09:2.64:3.24:2.94:3.04:3.11:3.05:3.19:36.48

Warsaw :2.92:2.81:3.43:4.00:3.20:3.46:3.19:4.25:3.05:3.55:2.99:2.84:39.69
5 SW : : . . : : : : :

Average :2.66:2.50:2.85:3.11:3.19:3-05:3.11:3.26:3.04:3.05:2.87:2.67:35.36

Years of record to 1967

E3
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2.23 Snowfall - The average annual snowfall for the eight stations
in Table 2.D is 80.6 inches; for the first order weather station, the
average annual snowfall is 78.4 inches.

Table 2.D - Average Monthly Snowfall in Inches

Station :Jan.:Feb.:Mar.:Apr.:May :June:July:Aug.:Sep.:Oct.:Nov.:Dec.:Annual

Arcade :22.4:17.5:15.2: 4.1: 0.3: T : 0 : 0 T 1.3:11.8:19.6:92.2

Batavia :20.1:21.5:16.0: 4.2: 0.3: 0 0 0 T : 0.3:11.3:17.9:91.6

B: . WB :19.6:17.6:11.5: 3.2: 0.2: 0 0 0 : T 0.4: 7.9:18.0:78.4
ftirport: : : : : : : : : : : :

Linden :19.7:19.2:13.1: 2.9:0 : 0 : 0: 0: 0: T :10.4:14.8:80.0

Lockport :12.5:13.3: 9.8: 2.1: T : 0 : 0 : T : T : 0.1: 5.7:10.4:53.9
2 NE : : : : : : : : :

Stafford :16.1:18.1:15.1: 3.0: T : 0 : 0 : 0 : 0 : 2.0: 8.9:13.6:75.0

Warsaw :18.5:17.3:19.6: 7.0: 0.3: 0 : 0 : 0 : 0 : 0.5:12.5:17.2:92.9
5 SW : : : : : :

Average :18.4:17.7:14.3: 3.7: 0.2: T : 0 : T : T : 0.7: 9.7:15.9:80.6

T - Trace
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2.24 Temperature - The average annual temperature for the six sta-
tions recording temperature is 46.6 degrees Fahrenheit. July is the
warmest month and January the coldest, with average monthly temperatures
of 69.2 and 23.3 degrees Fahrenheit, respectively. Table 2.E shows the
average monthly temperatures.

Table 2.E - Average Monthly Temperature in
Degrees Fahrenheit

Station :Jan.:Feb.:Mar.:Apr.:May :June:July:Aug.:Sep.:Oct.:Nov.:Dec.:Annual

Arcade :21.2:24.6:30.0:44.5:54.8:63.4:67.1:66.1:59.4:49.2:38.1:25.6:45.3

Batavia :23.9:25.2:32.6:44.9:55.4:65.5:69.2:68.1:61.2:51.4:39.2:27.3:47.0

Bflo. WB :25.0:24.7:32.0:43.0:54.3:64.8:70.1:68.5:62.3:51.1:39.4:29.2:47.1
Airport: : : : : :

Lockport :25.3:25.3:32.7:44.8:56.1:66.2:71.1:69.6:62.4:52.0:40.0:28.8:47.9
2 NE : : : : : : :

Stafford :24.7:24.7:32.6:45.4:57.0:66.9:71.3:69.4:62.4:52.0:39.7:28.3:47.9

Warsaw :19.9:22.9:28.1:44.3:44.3:63.0:66.6:65.7:59.3:49.6:37.1:24.6:44.6
5 S, : : : : : :

Average :23.3:24.6:31.3:44.5:55.3:65.0:69.2:67.9:61.2:50.9:38.9:27.3:46.6

2.25 Wind- Wind data for the general vicinities of Buffalo, NY, and

Rochester, NY, based on records of the two closest U. S. Coast Guard sta-
tions are given in Plates 2.7 and 2.8. The Coast Guard Station at Buffalo
is located approximately 30 miles southwest of the city of Batavia, NY,
and the Coast Guard Station at Rochester is located about 35 miles north-
east of the city of Batavia, NY.
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2.26 Air Qua.:itv- The Air Pollution Control Division of the ILrie
County Department of Health maintains four continuous air monitoring
statio (CAM's) and 22 manual sampling air quality stations in Erie
Countyt ". CAM's measure particulates, sulfur dioxide, nitrogen oxides,
ozone, carbon monoxide and weather. CAM's are run continuously and
are connected to a centralized data processor. Manual sampling is done
periodically for suspended particulates, settleable particles and
sulfation rate. Data on these parameters recorded for 1970-1974 per-
tinent to Erie County stations in the general vicinity of Tonawanda
Creek are given in Table 2.F.

Table 2.F - Air Quality(9ta
Erie County

Suspended Particulates
Annual Geometric Mean in Micrograms per Cubic Meter

Station:NYS I.D.: Location :1970:1971:1972:1973:1974

17 :1432-01 :Akron Sewage Treatment Plant : :
:Kibler Ave.&Lewis Rd., Akron : 38 : 62 56 : 48 : 43

19 :1451-04 :Amherst Sewage Treatment :
: * :Plant :

:Tonawanda Creek R., Amherst : -- : 68 : 66 : 52 : 56

27 :1472-03 :Green Acres Elementary School:
:205 Yorkshire Rd., Tonawanda : -- : 80 : 66 : 55 : 57

28 :1472-04 :Erie County CAM, Tonawanda :
:Sewage Treatment Plant : 84 : 95 : 85 : 76 : 75

Settleable Particulates

Tons per Square Mile per 30 Days

Station:NYS I.D.: Location :1970:1971:1972:1973:1974

17 :1732-01 :Akron Sewage Treatment Plant :
:Kibler Ave. & Lewis Rd.,Akron: 7 : 6 : 7 : 8 : 7

28 :1472-04 :Erie County CAM, Tonawanda : :
:Sewage Treatment Plant, : : :
:2 Mile Creek Rd., Tonawanda : 17 : 13 12 : 9 : 10
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Table 2.F (Cont'd)

Sulfation Rates
Annual Arithmetic Mean

Milligrams Sulfate Per Square Centimeter Per 30 Days

Station:NYS I.D.: Location :1970:1971:1972:1973:1974

17 :1432-01 :Akron Sewage Treatment Plant:
:Kibler Ave. & Lewis Rd,Akron: .12: .17: .13: .14: .18

19 :1451-04 :Amherst Sewage Treatment : : : :
: :Plant : : : :

:Tonawanda Creek Rd.,Amherst : -- : -- : -- : .17: .49
27 :1472-03 :Green Acres Elementary

:1 4:School T 14: .

:205 Yorkshire Rd.,Tonawanda : -- : -- -- 0

'8 :1472-04 :Erie County CAM, Tonawanda :
:Sewage Treatment Plant : :
:2 Mile Creek Rd., Tonawanda : .77: .53: .37: .40: .51

2.27 Some idea of total suspended particulates (expressed as geometric
mean) in Niagara, Genesee and Wyoming Counties was obtained from air
sampling station data given in the NYS Department of Environmental Conserva-
tion "Twelve Month Statistical Summery"(4) for the sampling period
January 1974 - December 1974.

Table 2.G -Suspended Particulate Recordings at Air Monitoring
Stations in Niagara, Genesee and Wyoming Counties

(Annual Geometric Mean in Micrograms per Cubic Meter)

Station Location :Suspended Particulates

Site 9, In City of Lockport (Niagara County) : 47

Site 2, In City of Batavia (Genesee County) : 46

Site 1, In Village of Attica (Wyoming County) : 31
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.2E Cursr: c.--s te : cbsob -_ior. cf vc wc-r- ri.-
the vicinirty cf tn Latavi- h .cr.~r C : sc'::• Corps cccloirt
during the late fall perioc: 2&-29 October 1975. ir.c authorization tc
begin an environmental study on the Tonawanda Creek flood control project
was not given until the late fall season, random field observations 1v
walking over portions of the area could not be made until late October.
The following general locales were spot checked in the fielJ with regard
to vegetation outlined in Table 2.H. The area north of tr'e steel road
bridge over Tonawanda Creek at Route 20; the area north and south of the
Erie-Lackawanna Railroad tracks near Tonawanda Creek; the area south of
the Lehigh Valley Railroad tracks from its intersection with the Erie-
Lackawanna Railroad tracks east to the general vicinity of Tonawanda Creek.

2.29 In general, vegetation within the Batavia Reservoir Compound
site consists of cultivated plants used in dairy farming, and hardwoods,
sh ibs and herbaceous plants that have naturally established in the area.
Interspersed over the area are haylands and pastures established with
grasses and legumes; fields used for row crops such as corn; bottomland
wooded areas grown to hardwoods; shrublands and interconnected hedgerows
of tree-shrub-weed mixtures bordering many of the aforementioned fields.
The tree association most often observed along the peripheral banks of
Tonawanda Creek in this part of the watershed were Eastern Cottonwood,
Box Elder and Black Willow. Scattered wetlands within the Batavia Reservoir
Compound contains either standing water year-round or are intermittently
wet; sedges, rushes, cattails, iris and woody vegetation are generally
associated with these wetlands. On some wetland pockets, iris is a
dominant successional species along with cattail.

FISH, WILDLIFE AND BENTHIC MACROINVERTEBRATES

2.30 General - This portion of the environmental statement lists
wildlife fish and benthic macroinvertebrates in portions of the Tonawanda
Creek area. Also, refer to Appendix E of this environmental statement, for
recent benthic sampling survey information on Tonawanda Creek in Genesee
County, done by the Great Lakes Laboratory in March 1976. Since preparation
of the environmental statement was authorized in late fall, with limited
funding, most of the data presented is based on a review of available
existing biological studies that were doue on portions of the creek. A
field reconnaissance of the Batavia Reservoir Compound site was made by
a Buffalo District ecologist on 28-29 October 1975 to make observations
on wildlife and to obtain some idea of vegetation (vegetation observations
were outlined earlier in this statement). The list of wildlife species
observed, as well as species of wildlife not seen but likely to range
in the general vicinity of the reservoir compound was coordinated with
wildlife biologists of both the Region 8 and Region 9 offices of the
New York State Department of Environmental Conservation.
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2.!. - Terrt t:4,I ar., i:. Vegetaz.or.- Crbserve6 'r, Vicini~ty
c! the Lrai. Ikesr.rvoir Cop:~Site

Woody Terrestrial Species :Scientific 1Namc

Sugar Maple :Acer saceharum
Red Oak :Quercus rubra
Black Willow :Salix nigra
Eastern Cottonwood :Populus deltoides
Box Elder :Acer negundo
White Ash : Fraxinus americana
Quaking Aspen :Populus tremuloides
American Basswood :Tilia, americans
Ironwood : Carpinuo caroliniana,
Elm :Ulmus sp.
Red Maple :Acer rubrun
Willow :Salix op.
Apple :Pyrua malus
Tartarian honeysuckle :Lonicera, tatarica
Staghorn sumac :Ru tyhn
Alder :Alnus op.
Hawthorne :Crateagus op.
:ultiflora Rose :Rosa multiflora.
iAed-osier Dogwood :Cornus stolonif era.
Red-Panicle Dogwood :Cornus racemosa,
Wild Grape -:Vitis sp.
Raspberry :Rbu op.

Herbaceous Terrestrial Species :Scientific Name

Goldenrod :Solidazo op.
White Snakeroot : Euatorium ruitosum
Queen Ann's Lace :Daucus; carota
Ragweed :Ambrosia op.
Cocklebur :Xanthium chinense
Common nightshade :Solanum niru
'urdock :Arctim minus
Coltefoot :Tussilaco farfara
Jevelweed :Impatiens op.
Violet :Vola op.
Yellow Wood Sorrell :Oxais eurooea,
Horsetail :Eauisetum op.
Wild Cucumber :Echinocystis lobata,
Virgin's-Bower :Clematis viruiniana
Milkweed :Asclepis syrisca,
Beggar-Tick :Bidens sp.
White Sweetclover :Melilotue albus
Moneywort : Lysimachia nummularia
Connon Dandelion :Taraxacum off icinale
Gill-over-the-ground :Glechowa hedgracea
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Table 2.H (Cont'd)

THerbaceous Terrestrial Species :Scientific Name

Common Mullen :Verbascum thapsus
Clammy Ground-Cherry :Physalis heterophylla
Vervain :Verbena sp.
Yarrow :Achillea millefolium
Bull Thistle :Cirsium vulgare
Curled Dock :Rumex crispus
New England Aster :Aster novae-angliae
Chickory :Cichorium intbu~s
Iris :Iris sp.
Hint :Mentha sp.
Evening Primrose :Oenothera biennis
Common Strawberry :Fragaria virginiana
Meadow-Rue :Thalictrum sp.
Aster :Aster sp.
Tickseed-Sunf lower :Bidens aristosa
Spreading Dogbane - Apocynum androsaemifolium
Daisy Fleabane :Erigeron annuus
Butter-and-Eggs :Linarea vulgaris
Wild Mustard :Brasica sp.
Sensitive Fern :Onoclea sensibilis
*Christmas Fern :As21dium acrostichoides
Panic Grass :Panicum sp.
Barnyard Grass :Echinochloa crus-galli
Quackgrass :Agropyron repens
Orchardgrass :Dactylis glomerata
Timothy :Phleum pratense
Foxtail :Setaria sp.
Alfalfa :Medicago sativa.
Clover :Trifolium sp.

Chickweed :Stellaria sp.

Wetland Vegetation :Scientific Name

Reed Canarygrass :Phalaris arundinaceae,
Common Cattail :Typha latifolia
Coontail :Ceratophyllum demersum
Elodea :Anocraaris sp.
Duckweed :Leuna sp.

4bAlgae (Filamentous) :Cladophora sp.
S *Rice Cutgrass :Leersia oryzoides

Smartweet :Polyson;m_ sp.

*Native plant protected pursuant to Section 9-1503 of the Environmental
Conservation Law. This plant was observed in the vicinity of the Lehigh
Valley Railroad tracks, south of the existing railroad embankment.
Observed in woodland area just south of Lehigh Valley Railroad embankment.
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2.31 Fisheries - The following available fish survey information
on Tonawanda Creek and the Little Tonawanda Creek was obtained through
the courtesy of fisheries biologists in the New York State Department
of Environmental Conservation. Both the Region 8 and Region 9 Fisheries
Offices were contacted in November with regard to fish survey sampling
data on the above mentioned creeks. Plate 2.9 shows the general sampling
site locations, and Table 2.1 provides fisheries data collected at the
sampling locations, together with equipment used and dates that the
surveys were made.

2.32 In general, fish samplings made at stations in the lower portion
of the main stem of Tonawanda Creek revealed warm-water species primarily
in their collections. Brown trout were found at some sampling stations
alor- upstream sections of the Little Tonawanda Creek. The region 9
offu e indicated that brown trout are stocked by the NYS Department of
Environmental Conservation from the vicinity of Stony Brook just south
of the village of Varysburg in Wyoming County, upstream along Tonawanda
Creek to about 1 mile upstream of East Fork Creek in Wyoming County. In
addition, some brown trout stocking is also done on Little Tonawanda Creek
from the West Middlebury Road bridge, to the hamlet of Dale (a distance
of --proximately 3.2 miles). In general, the area of trout stocking on
Litr- e Tonawanda Creek would be in the approximate vicinity of the Linden
Reservoir Alternative plan.

2.33 Some early winter fish survey sampling on Tonawmnda Creek in
Genesee County was done by Corps ecologists on 4 December 1975 (NYS DEC
Permit No. SC-1360). At the time of sampling, much of the creek was
not accessible due to high flows and swift currents. However, two creek
locales were seined (identified as Stations A and B on Plate 2.9), and
fish species found are listed in Table 2.J. Water temperature recorded
with Taylor Pocket Thermometer at Station A (a shaded stream section)
was 0 Centigrade, and at Station B (a stream section more exposed to
sunlight) was 10 Centigrade.
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2.34 Wildlife - Table 2K shows wildlife species observed in the flood

plain locale of the proposed Batavia Reservoir Compound site, during

an October 28-29 field reconnaissance survey.

Table 2K - Wildlife Observations on the Batavia Reservoir Compound Site

Scientific Name

Mammals
Raccoon (tracks seen only) :Procyon lotor
White-tailed Deer (tracks seen only) :Odocoileus virginianus
Muskrat (tracks and burrows seen only) :Ondotra zibethica

'dchuck (tracks and burrows seen only) :Marmota monax
Ei itern Cotton Rabbit :Sylvilagus floridanus
Eastern Chipmunk :Tamias striatus
Red Squirrel :Tamiasciurus hudsonicus
Eastern Gray Squirrel :Sciurus carolinensis

Reptiles
E 'tern Painted Turtle :Chrysemys picta picta

Birds
Mallard :Anas platyrhynchos
Black Duck :Anas rubripes

Ring-necked Pheasant :Phasianus colchicus
Common Flicker :Colaptes auratus
Hairy Woodpecker :Dendrocopus villosus.
Downy Woodpecker :Dendrocopus pubescens
Barn Swallow :Hirundo rustica
Blue Jay :Cyanocitta cristata
Common Crow :Corvus brachyrhynchos
Black-capped Chickadee :Parus atricapillus
American Robin :Turdus migratorius migratorius
Starling :Sturnus vulgaris
Eastern Golden-crowned Kinglet :Regulus satrapa satrapa
Rusty Blackbird :Euphagus carolinus
Red-winged Blackbird :Agelaius phoeniceus
Common Grackle :Quiscalus quiscula
Slate-colored Junco :Junco hyemalis
Cardinal :Cardinalis cardinalis
Eastern Tree Sparrow :Spizella arborea arborea
White-crowned Sparrow :Zonotrichia leucophrys
Song Sparrow :Melospiza melodia
Eastern Mourning Dove :Zenaida macroura

F White-breasted Nuthatch :Sitta carolinensis
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2.35 Although the following mammals in Table 2.L were not actually
observed on the Reservoir Compound site during the 28-29 October field
reconnaissance, the potential project site falls within the general range
of these species. The list was coordinated with the Region 8 Conservation
Biologist of the NYS Deparmtent of Environmental Conservation.

Table 2.L - Other Mammal Species That Have Ranges
Uhich May Include the Batavia Reservoir Compound Site

Opossum : Didelphis marsupialis
Raccoon : Procyon lotor
Short-tail Weasel : Mustela erminea
Long-tail Weasel : Mustela frenata
Least Weasel : Mustela rixosa
Mink : Mustela vison
Eastern Skunk : Mephitis mephitis
Red Fox : Vulpes fulva
Gray Fo. : Urocyon cinereoargenteus
Flying Squirrel : Glaucomus volans
Deer Mouse : Peromyscus vermiculatus
Deer Mouse or Meadow Vole : Microtus pennsylvanicus
House Mouse : Mus musculus
Norway Rat : Rattus norveiicus

2.36 Coordination with the Region 8 Conservation Biologist of the NYS
Department of Environmental Conservation, provided the following additional
guidance with regard to wildlife in the project site and also the "Alabama
Pools" alternative.

2.37 a. There are a number of significant wetland areas within the
Batavia Compound site that are utilized as nesting and breeding areas for
several species of waterfowl and variety of avian species. Such wetlands
have dense stands of cattail and critical pheasant wintering areas for
birds inhabiting the local area. Some of the farmers in the potential
project area also depend on these wetland areas for stock watering, and
to some degree, fire protection. A wetland Location Map (Source: 1950
U.S.G.S. Batavia South, NY, Quadrangle, Series V821) is provided in
Appendix G of this environmental statement.

2.38 b. Osprey, bald eagles and golden eagles have been seen on a
regular basis in areas around the Iroquois National Wildlife Refuge and
the Tonawanda Wildlife Management area. The "Alabama Pools" alternative
is located in this area. The Tonawanda Wildlife Management Area is owned
and operated by the New York State Department of Environmental Conservation
principally as a Waterfowl Management Akea, although some terrestrial
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lands on this area are used for some hunting of upland game species. See
Appendix B, pages B-5, B-6 and B-i for a further brief description of
this wildlife Area (under "Alabama Pools" alternative) by the U. S. Fish
and Wildlife Service and NYSDEC. An American Peregrine Falcon was also
recently seen on the Tonawanda Wildlife Management area. The Region 8
Conservation Biologist familiar with the general flood plain area of the

project site indicated that, although no known nesting sites of any of the
above-mentioned species can be identified as being within the Tonawanda
Creek Watershed, suitable habitat does exist in the basin to support a
breeding population of one or more of these species.

2.39 c. An otter road kill northeast of Alexander was reported
to the NYS Deaprtment of Environmental Conservation in 1974. Sub-
sequent investigation revealed that a family of otters may have been
present in the area, and perhaps might still be.

2.40 d. Beaver are present on occasion on the Tonawanda Creek
and to tributaries. There was a known active beaver colony in the

gen.ral locale of Old Creek Road and the Erie-Lackawanna Railroad
about three years ago, but signs of recent activity in this vicinity
are not present.

2.41 e. Waterfowl hunting is done on the Tonawanda Creek, its
tributaries and related wetland areas by local hunters. The magnitude
of the number of ducks and geese harvested and the number of man-days
of recreation provided is unknown. However, waterfowl hunting on the
Tonawanda Wildlife Management Area in north-eastern Genesee County does

provide approximately 2500 man-days of recreation annually with an
annual harvest of approximately 1500 ducks and geese. The Tonawanda
Creek forms a portion of the southern boundary of this state land area.

2.42 f. Amphibians and reptiles that the Region 8 Conservation
k-ologist was sure of as present in the Batavia Reservoir Compound site
are such species as the Mudpuppy (Necturus maculosus), Spotted Salamander
(Ambystoma maculatum) Red-Spotted or Crimson-Spotted Newt (Diemictylus
viridescens viridescens), Red Eft (the terrestrial stage of the Red-
Spotted or Crimson-Spotted Newt), Slimy Salamander (Plethodon glutinosus

plutinosue), Common or American Toad (Bufo americanus), Gren Frog
(gna clamitans melonota), Leopard Frog (Rana pipiens), Pickerel Frog
(REna palustris), Wood Frog (ena sylvatica), Snapping Turtle (Chelydra
serpentine), Painted Turtle (Chrysemys picta), Common Water Snake or
Northern Water Snake (Natrix sipedon sipedon), and Milk Snake (Lq-Mro-
poltis doliata triangulum).

2.43 In a letter dated 18 December 1975, the New York State

Department of Environmental Conservation, Region 9 Wildlife Unit brought
to the Corps attention their concern for a major deer wintering area,
that has been identified in the Tonwanda Creek valley, between the Sierks
reservoir dam site and Varysburg in Wyoming County. A general outline
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of the area of concern is provided together with the letter in Appendix B,
"Letters of Coordination."

2.44 Birds - To date, species of birds have been recorded in
the Niagara Frontier Region-. Of these, 24 species are permanent
residents, 8 are introduced permanent residents, 118 are summer residents,
3 are summer visitants, 38 are winter visitants, 114 are transient
visitants, 10 are rare or very rare visitants, 24 are casual or sporadic
vicitants. 44 are accidential visitants and one species is considered
to be an introduced rare transient visitant. Bird species found in the
region are discussed in more detail in references entitled, Birds of the
Niagara Frontier Region (Beardslee and Mitchell, 1965) and Birds 9
the Niagara Frontier Region Supplement (Mitchell and Anderle, 1970)"'.

2.45 In general, noticeable bird migration usually begins about
March, as some of the winter visitants leave for the north; at this time,
migration of birds also occurs from the south, which includes waterfowl,
some birds of prey and some land birds. During April and May, bird
migration on the Niagara Frontier reaches its peak with the spring
waterfowl flight, shorebird migration and the arrival of seedeaters
and insectivorous birds.

THREATENED OR POSSIBLY THREATENED FISH AND WILDLIFE

2.46 A letter of coordination dated 1 December 1975 from the
Region S office of the New York State Department of Environmental
Conservation listed the following species to be considered rare or
endangered in the Tonawanda Creek Drainage according to Part 182,
Section 1, Endangered Species List of the Conservation Law 1-31-71.

a. Ma-mials

Indiana Bat - Mayotis sodalis
Eastern Timber Wolf - Canis lupus lycaon

b. Birds

American Peregrine Falcon - Falco peregrinus anatum
Southern Bald Eagle - Haliaeetus 1. leucocephala7

c. Reptiles and Amphibians

Bog Turtle - Clemmys muhlenbergi

d. *Fish

Shortnose Sturgeon - Acipensei brevirostrum
Blue Pike - Stizostedion vitreum Rlaucum

* Note - As indicated in the letter of coordination, the above
mentioned fish species are probably not found in the Watershed,
but are native to New York State. Therefore, they were included
in the list.
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2.47 The 1973 edition of "Threatened Wildlife of the United States" (8)

as published by the Bureau of Sport Fisheries and Wildlife, U.S. Depart-
ment of the Interior, describes the status of vertebrate species and
subspecies whose existence are threatened. This reference source was
checked for any official listings of species whose distribution range
may include the vicinity of Western New York. The seven aforementioned
species were included in this reference and their present distribution
and status are indicated below. In addi 9 3n, the "United States
List of Endangered Fauna" dated May 1974 was also checked as to
where these species are found --- "where found", as given in the May
1974 publication, is shown in parenthesis following the present distri-
bution and status of each species (except for the bog turtle which was
not shown in the May 1974 publication). The Federal Register dated
26 September 1975 containing a list of Endangered and Threatened Wildlife
and Plants was also consulted.

2.48 Indiana Bat - Its present distribution is in the Midwest and
Eastern United States from the western edge of the Ozark region in
Oklahoma to central Vermont, to southern Wisconsin and as far south as
northern Florida. Distribution is associated with major cavernous lime-
stone areas and areas just north of cave regions. Status - Decreasing
in numbers. (Where found according to May 1974 publication - U.S.A.
(Midwest and East)).

2.49 Eastern Timber Wolf- Its present distribution is in the Lake
Superior region of Michigan and the International border region of
Minnesota; Isle Royale, Michigan; Ontario, Canada, north to James Bay,
eastward to Gulf of St. Lawrence. One specimen was taken in 1968 in
Fulton County, NY; prior to that, the last authentic record ,tf the wolf
in New York was in 1899. Status - Greatly reduced in :a -A ';.i numbers
in the conterminous United States, but stable in Minnesota., -'here found
according to May 1974 publication - Canada (E)/U.S.A. (NE-hianasota, MI)).

2.50 American Peregrine Falcon - Breeds from non-Arctic portions of
Alaska and Canada south to Baja California (except coast of southern
Alaska and British Columbia), central Arizona and Mexico (locally);
eastern limits presently follow easter, front of Rocky Mountains in the
U.S.; distribution local in the southern boreal forests of Canada and
a few pairs still breed in Labrador. Winters chiefly in breeding range,
but more northern birds move to south. Status - Extirpated as a
breeding bird east of the Rocky Mountains in the United States, in Ontario,
southern Quebec, and the Maritimes. (Where found according to May 1974
publication - Canada/U.S.A./Mexico).

2.51 Southern Bald Eagle - Nests primarily in estuarine areas of
Atlantic and Gulf coasts, locally from New Jersey to Texas and lower
Mississippi valley southward from eastern Arkansas and western
Tennessee, and through southern states west to California and Baja
California. Some birds wander northward in summer after nesting season
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tc northern United States and southeastern Canad.a. Status - Generally
decreasir.g. Reproduction apparently less successful than formerly except
in Everglades National Park, where about 52 pairs nested in 1965 with
a success of 50 percent and a production of 1.46 young per successful
nest. (Where found according to May 1974 publication - U.S.A. (South
of 40th Parallel)).

2.52 Bog Turtle - Its present distribution is in the isolated
colonies from Connecticut to southwestern North Carolina, restricted
to freshwater marshes, meadows anjlbgs. Although Conant's "Field
Guide to Reptiles and Amphibians" includes portions of New York State
within the habitat range of this reptilian species, the map provided
in this reference source outlines the approximate range to be somewhat
more to the east of the Tonawanda Creek watershed. Status - Very uncommon
in most localities.

2.53 Shortnose Sturgeon - All recent U. S. records are from the Hudson
River except one Florida specimen. Status - In peril. The species is
gone in most of the rivers of its former range. Is probably not yet
e: ;.inct. (Where found according to May 1974 publication - U.S.A./Canada:
A.lantic Coast).

2.54 Blue Pike --Very uncommon in the deeper and cooler areas of
Lake Erie and possibly Lake Ontario. Status - Threatened. Although a
few hundred pounds of blue pike have been listed in the catch of commer-
cial fishermen in recent years, biologists have found that these were
mostly small yellow pike. (Where found according to May 1974 publica-
tion - U.S.A. (Lakes Erie and Ontario)).

WATER QUALITY AND BENTHIC ORGANISMS

2.55 New York State Department of Environmental Conservation Water
Quality Classifications and Standards - Classifications and mdards
Governing the Quality and Purity of Waters in New York State , dated
27 March 1974, describes the various stream classifications and indicates
criteria for water quality in each stream class category as to their
best use. Up T2 oordination with the NYS Department of Environmental
Conservation , it was noted that the following classifications have
been presently assigned to Tonawanda Creek and Little Tonawanda Creek:

Tonawanda Creek

Class B - Mouth to Dam at East Pembroke.
Class C - East Pembroke to Water Supply Dam at Batavia.
Class A - Batavia to Source.

Little Tonawanda Creek

Class A - Mouth to Pond 16D.
Class AT- Pond 16D at Hamlet of Linden to Hamlet of Dale.
Class A - Hamlet of Dale to source..
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The above classifications are described below:

*CLASS "A"

Best Usage of waters - Source of water supply for drinking, culinary
or food processing purposes and any other usages.

Conditions related to best usage of waters - The waters, if sub-
jected to approved treatment equal to coagulation, sedimentation,
filtration and disinfection, with additional treatment if necessary
to reduce naturally present impurities will meet New York State Depart-
ment of Health drinking water standards and will be considered safe
and satisfactory for drinking water purposes.

Quality Standards for Class "A" Waters

Items Specifications

1. Coliform : The monthly median coliform value for
: one hundred ml of sample shall not
: exceed five thousand from a minimum of
: five examinations and provided that not
: more than twenty percent of the samples
: shall exceed a coliform value of twenty
: thousand for one hundred ml of sample
: and the monthly geometric mean fecal
: coliform value for one hudred ml of
: sample shall not exceed two hundred
: (200) from a minimum of five examinations.

2. pH : Shall be between 6.5 and 8.5.

3. Total Dissolved Solids : Shall be kept as low as practicable to
maintain the best usage of waters, but
in no case shall it exceed 500 milligrams
per liter.

4. Dissolved Oxygen : For cold waters suitable for trout
spawning, the DO concentration shall not
be less than 7.0 mg/l from other than
natural conditions. For trout waters,
the minimum daily average shall not be
less than 6.0 mg/l. At no time shall the2 : DO concentration be less than 5.0 mg/i.
For non-trout waters, the minimum daily
average shall not be less than 5.0 mg/i.

: At no time shall the DO concentration
be less than 4.0 mg/l.
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Quality Standards for Class "A" Waters (Cont'd)

Items Specifications

5. Phenolic Compounds : Shall not be greater than 0.005 milli-
g grams per liter (Phenol).

6. Radioactivity

a. Gross Beta : Shall not exceed 1,000 pic 6uries per
: liter in the absence of Sr and
: alpha emitters.

b. Radium 226 2 Shall not exceed 3 picocuries per liter.

c. Strontium 90 : Shall not exceed 10 picocuries per liter.

Class "AT"

Quality Standards for Class AT waters are the same atlgr Class A
waters, except that Class AT waters are trout inhabited.

Class "B"

Best usage of waters - Primary contact recreation and any other
uses except as a source of water supply for drinking, culinary or food
processing purposes.

Quality Standards for Class "B" Waters

Items : Specifications

1. Coliform : The monthly median coliform value for one
: hundred ml of sample shall not exceed two
: thousand four hundred from a minimum of
: five examinations and provided that not
: more than twenty percent of the samples
: shall exceed a coliform value of five
: thousand for one hundred ml of sample and
: the monthly geometric mean fecal coliform
: value for one hudnred ml of sample shall
: not exceed two hundred (200) from a mini-
: mum of five excainations. This standard
: shall Ve met during all periods when dis-
: infection is prc:ticed.
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Quality Standards for Class "B" Waters (Cont'd)

Items : Specifications

2. pH Shall be between 6.5 and 8.5.

3. Total Dissolved Solids : None at concentrations which will be
: detrimental to the growth and propa-
: gation of aquatic life. Waters having
: present levels less than 500 milligrams
: per liter shall be kept below this limit.

4. Dissolved Oxygen : For cold waters suitable for trout
: spawning, the DO concentration shall not

: be less than 7.0 mg/l from other than
: natural conditions. For trout waters,
: the minimum daily average shall not be
: less than 6.0 mg/l. At no time shall
: the DO concentration be less than 5.0
: mg/l. For non-trout waters, the minimum
: daily average shall not be less than
5.0 mg/l. At no time shall the DO con-

: centration be less than 4.0 mg/l.

Class "C"

Best usage of waters - Suitable for fishing and all other uses except
as a source of water supply for drinking, culinary or food processing
purposes and primary contact recreation.

Quality Standards for Class "C" Waters

Items : Specifications

1. Coliform : The monthly geometric mean total coliform
: value for one hundred ml of sample shall
: not exceed ten thousand and the monthly
: geometric mean fecal coliform value for
: one hundred ml of sample shall not exceed
% two thousand from a minimum of five exami-
: nations. This standard shall be met during

: all periods when disinfection is practiced.

2. pH Shall be between 6.5 and 8.5.
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Quality Standards for Class "C" Waters (Cont'd)

Items Specifications

3. Total Dissolved Solids : None at concentrations which will be
: detrimental to the growth and propagation
: of aquatic life. Waters having present
levels less than 500 milligrams per liter
shall be kept below this limit.

4. Dissolved Oxygen : For cold waters suitable for trout
: spawning, the DO concentration shall not
: be less than 7.0 mg/l from other than
: natural conditions. For trout waters,
: the minimum daily average shall not be
: be less than 6.0 mg/l. At no time shall
: the DO concentration be less than 5.0
: mg/l. For non-trout waters, the minimum
: daily average shall not be less than
: 5.0 mg/l. At no time shall the DO con-
: centration be less than 4.0 mg/l.

2.56 1970 Stream Survey Erie County Department of Health (14 ) 
- This

survey inventoried the surface waters of 27 streams in Erie County, one
of which was Tonawanda Creek. From the samples taken during June, July
and August, 1970 (refer to Plate 2.10 for sample station locations), on
the spot determinations of dissolved oxygen (DO) in the water, the water
temperature and percentage of dissolved oxygen saturation were made.
Specimen samples were also taken to the laboratory and biochemical oxygen
demand (BOD), the phosphate, nitrate, chloride and fecal coliform content
of each sample were determined. Table 2.M shows the maximum, minimum and
median measurements found for BOD (in mg/liter), DO (in mg/liter), percent
saturation DO, phosphates as phosphorus (in mg/liter), nitrates as nitrogen
(in mg/liter, chloride (in mg/liter) and fecal coliforms (count/l0O
milliliter sample). Sampling station locations TC-l through TC-6 are given
in Table 2.M and are located on Plate 2.10.
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Tablc 2.Y: - 1970 Stream Survey
Water Quality Chemistry Determinations

Maximum, Minimum and Median Values

Variable : 1 : 2 : 3 : 4 : 5 : 6 7
Stream : BOD : DO :% SAT- DO :PO : NO3  Cl FeColi

TC 1 MEAN : 3.5875 : 7.5667 : 88.3030 : 0.1642 : 2.50 : 30.5883: 989.6364

MAX :4.40 :9.80 : 108.0 :0.640 :6.10 :50.0 :4320.0

MIN :2.70 :8.0 : 73.0 :0.030 :1.70 :25.0 : 4.0

MED : 3.60 : 7.40 : 85.0 :0.130 : 2.10 : 27.50 : 72.0

: Rt. 25& Sweeney St. :

TC . MEAN : 2.8444 : 4.8970 : 57.0909 : 0.350 : 3.0364 : 39.9583: 4427.27

MAX : 4.20 : 8.0 : 90.0 : 0.560 : 6.10 : 85.0 :20000.0

MIN : 2.0 : 2.80 : 34.0 : 0.020 : 1.90 : 32.50 : 400.0

MED :2.80 :4.70 : 53.0 :0.32 : 2.60 :37.25 :3200.0

Niagara Falls Blvd. & Rt. 425

TC 3 MEAN : 3.1250 : 8.10 : 94.9091 : 0.3018 : 5.7818: 47.9545: 251.9167

MAX :4.90 :13.0 : 154.0 :0.80 : 8.90 : 75.0 :1450.0

MIN :1.9 :3.5 : 38.0 :0.010 : 3.40 :35.0 : 50.0

MED :2.75 :8.0 : 93.0 :0.28 : 5.20 :47.5 : 120.0

Tonawanda Creek Rd. & Transit Rd.

TC 4 MEAN : 3.750 : 6.9788 : 78.4848 : 0.3517 : 6.5455: 45.00 : 421.8182

MAX : 6.50 :10.80 : 124.0 : 0.650 : 9.40 : 70.0 : 2000.0

KIN : 1.80 : 3.40 : 41.0 : 0.090 : 2.80 : 10.0 : 100.0

MED : 3.750 : 7.0 : 79.0 : 0.350 : 6.30 : 45.0 : 270.0

Tonawanda Creek Rd. & Goodrich Rd.

Note: Units of BOD, DO, PO, NO , and CL are in milligrams/liter. As given
on page 4 of the 1976 Stram Survey report, FeColi are based on
the State's standard of 2,400 coliforms/100 milliliters of water
sample.
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Table 2.M (Cont'd

Variable: 1 2 3 4 5 6 7
Stream : BOD : DO :% SAT - DO : PO4  : NO3  Cl FeColi

TC 5 MEAN : 3.5375 7.2970 81.6364 : 0.3775 : 6.8636: 52.7083: 286.3636

MAX 7.70 9.90 113.0 0.70 : 12.10 :100.0 1100.0

MIN : 1.90 5.70 69.0 0.040 : 2.80 : 32.50 : 60.0

MED : 3.10 7.30 : 80.0 0.420 7.80 47.50 180.0

Rapids Rd. & Tonawanda Creek Rd.

TC 6 MEAN: 2.550 7.2719 : 88.0625 : 0.3673 : 5.8909: 65.6818: 797.9091

MAX 3.20 : 8.50 138.0 : 0.80 9.60 82.50 5240.0

MIN : 1.40 : 1.20 : 80.0 0.010 2.40 35.0 : 100.0

MED : 2.650 7.20 : 85.0 : 0.420 : 6.50 : 70.0 : 250.0

Cedar St. & Kaepsel Rd.

2.57 1973 Erie County Department of Health Survey (15 ) - During
the summer of 1973, an environmental health survey of Erie County
was conducted by the Erie County Laboratory, Public Health Division
of the Erie County Department of Health. This survey was a follow-
up of the original stream survey done in 1970. Three stations on Tona-
wanda Creek were sampled, using one of the 1970 sample sites and two
new sites. Sampling stations used in the survey are identified as
TC-lA, TC-2 and TC-ZA, and their locations are given in Table 2.0
and on Plate 2.11. Samples were taken during normal daytime working
hours. Where the stream was wadeable, water samples were collected
using a one-half gallon jug; where the stream was too deep, either a
Kemmerer or Van Corn sampler was used. Samples were collected approxi-
mately three times per week during 1970 summer months and on a weekly
basis during 1973 summer months. Water chemistry in Table 2.N and
2.0, on Plates 2.12, 2.13 and 2.14, and biological aspects in Tables
2.P and 2.Q were derived from the 1973 survey and are presented below.
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Table 2.N - Tonawanda Creek, Erie County.- Wate 1 ylity:
Data Comparison, 1970-1973 Stream Surveys

* :Total Phosphate as Phosphorus:
Site : 1970 1973 % change

TC-iA : * : 0.14 mg/i l
TC-2 :0.35 mg/i 0.17 .- 49
TC-2A : *0.14

Biochemical Oxygen Demand:
Site : 1970 .1973 % change

TC'-1A : *.1.9 mg/i--
TC-2 : 2.8 mg/i 1.6 .- 43
TC-2A : *1.6 ---

* . Dissolved Oxygen
Site : 1970 .1973 : % change

TC-1A : *-6.9 mg/i l
TC-2 4.9 mg/i 6.1 + +25
TC-2A : *:5.4*---

*Not a sample point in 1970

1970 value - 1973 value % change
1970 value
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Table 2.0- Tonawanda Creek, dse County
Chemical Data 1973

Biochemical :Dissolved:Percent Oxygen:Total Phosphate:Ortho Phosphate
Site :Oxygen Demand: Oxygen Saturation : As Phosphorus : As Phosphorus

TC-1A East Robinson Road
MEAN : 1.9 mg/1 : 6.9 mg/l: 82% 0.14 mg/i 0.07 mg/i
MAX : 2.8 : 8.1 : 85 0.19 : 0.11
MIN : 0.2 : 5.8 69 : 0.10 0.04
MED : 2.0 : 6.7 : 81 0.14 0.07

TC-2 Niagara Falls Blvd.
MEAN : 1.6 : 6.1 72 0.17 0.10

".X : 2.4 : 7.2 80 0.27 0.12
HIN : 0.2 : 5.0 60 0.13 : 0.05
MED : 1.6 : 6.1 : 73 : 0.16 : 0.10

TC-2A Campbell Blvd.
MEAN : 1.6 : 5.4 69 : 0.14 0.06
MAX : 3.3 : 6.8 : 82 0.23 : 0.14
MIN : 0.1 : 4.7 : 55 : 0.07 0.03
MED : 1.3 : 5.5 69 : 0.13 : 0.06

2.58 As indicated in the 1973 Erie County Stream Survey (15) - "Mud
samples from the bottoms above, at, and below the sewage treatment plant
effluent contained the following taxa; Pediastrum, Gyrosigma, Stoneflies,
Mayflies, Psephenus, Melosira, Closterium, Cosmarium, Cambarus,
Scenedesmus, Navicula, Dictyosphaerium, Euglena, Cyclops, Campeloma,
Helisoma, Pentaneura, Tendipes, Gammarus, and tubificids. The latter,
tubificids were tremendously abundant with the Bloodworms (Tendipes)
almost as numerous.

2.59 "Total coliform counts averaged 661 with a high pulse at the
treatment plant effluent with the fecal coliforms averaging 338 and
pulsating at the effluent." This count is really not excessively high
but the dilution factor present in the stream is probably responsible.

2.60 "During the 1973 season, 36 percent of the bacteriological
samples taken had fecal coliform counts in excess of 300 per 100 ml.
(not checked in 1972)." One hundred percent of all bottom collections
in the Tonawanda Creek contained relatively large numbers of tubificids.
Tendipes was the abundant insect larv'ae at all stations but was overly
abundant at the sewage plant outfall. Combining all these data and using
the combination as a pollution index, the Tonawanda was the 18th most
polluted out of 20 streams studied.
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2.61 Station TC-lA (Below sewage treatment plant) - "The water
here was over four feet deep, had a mud-gravel bottom with a distinct
odor of sewage. Tubificids and Tendipes dominated the soft mud with
other evidences of a zoogloeal mass present. Vorticella and
Carchesium were common stalked protozoa attached to mud and plant par-
ticles. Crenothrix and Sphaerotilus were entwined about the entire mass.

2.62 TC-2 (At the sewage effluent) - "Tubificids were extremely
abundant along with Tendipes and a pulse of both fecal and total coli-
forms indicated the presence of large amounts of organic wastes.
Chk Tborus, the Ghost larvae of a common midge, were abundant as a
plankton very close to the mud bottom. This is a deep-water larvae
usually found in large numbers where organic enrichment is great."

2.63 Station TC-2A (Above the sewage treatment plant) - "This
station was as polluted as that below the effluent indicating that the
entire stream contained an excess of protein matter which had not been
adequately oxidized. The effluent from the treatment plant had little
additional effect on the stream fauna. Gammarus was an important
crustacean on the mud bottoms. It was interesting to note here in the
samples the presence of large numbers of the ephipial eggs of Daphnia.
Evidently the "flea" migrates somewhat up the stream from Lake Erie
and the Niagara River. There is also the possibility that heavy pro-
duction of Daphnia takes place in the lower stretches of the Tonawanda
Creek."

Table 2.P - Tonawanda Creek, Erie County 1973d 5 eam Survey
Collection Data - Coliform Bacteria

Station Number: Date :Total Coliforms/l00 ml.: Fecal Coliforms/100 ml.

TC-lA : 6-20 : 790 50
: 6-26 : 60 : 10
: 7-11 : 540 : 400
: 7-17 : 750 : 20
: 7-24 : 440 . 310
: 7-31 : 640 : 30
: 8-7 : 720 : 310
: 8-14 : 2000 : 510
: 8-22 : 840 : 320
: 8-29 : 250 240
: 9-12 : 500 160

7530 2360

Maximum : : 2000 : 510
Minimum : : 60 : 10
Median : 640 * 240
Mean : : 684 : 214
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Table 2.P (Cont'd)

Station Number: Date :Total Coliforms! 100 ml.: Fecal Coliforms/100 ml.

TC-2 : 6-20 : 2000 .1800

6-26 : 430 .110

7-11 : 600 .100

7-17 : 1050 .920

7-24 : 340 .60

7-31 : 600 .230

: 8-7 : 400 .220

8-14 :710 .690

8-22 : 750 :570
9-12 : 1030 .100

7910 .4800

Me -. imum : :2000 1800
Minimum : :340 .60

Median : :655 .225

Mean : 791 .480

TC-2A :6-20 : 860 :280
6-26 :630 .410

: 7-11 : 360 .20

7-17 : 410 :290
7-24 : 130 :20
7-31 : 30 30

: 8-7 : 80 .10

: 8-14 : 100 .10

8-22 : 570 .360

9-12 :440 .20

3610 1450

Maximum : 860 410
Minimum :30 10
Median . .385 25
Mean . .361 145
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Table 2.Q - Tonawanda Creek, Erie County 1973(I5eam Survey

Collection Data - Benthic Organisms

Station Number Date Findings

TC-IA 7-3-73 : Campeloma 90
Helisoma 78

Cambarus 37
Ancylus 26

Tubifex 400
Pentaneura 17

: : 648

8-8-73 Tubifex 600
Tendipes 80
Cyclops 16

: : 696

10-1-73 : Tubificidae 311
: : Tendipes 7

: -:318

TC-2 8-8-73 Tubifex 750
Tendipes 80
Chaoborus 37

: : ~86-7 +

10-2-73 Tubificidea 180

TC-2A 7-6-73 Tubifex 480
Tendipes 115
Cyclops 80

: : 675

10-1-73 Tubificidae 210
Tendipes 9

219

TC-3 7-6-73 Tendipes 480
Tubifex 690
Gammarus 460

: : 1630

8-8-73 Tubifex 460
Tendipes 210

: : 670
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2.64 A check of available computerized storet data was made to
determine what existing water quality data was available on Tonawanda
Creek. One sample station was done at Batavia, NY, in 1971 by the U. S.
Geological Survey (see Table 2.R) with data collected on nitrates and
nitrites. Additional U.S.G.S. data exists for Tonawanda Creek at
Millersport, NY (see Table 2.S); sampling at this station was done from
April 1974 to May 1975 and includes data on Total Lead, Mercury, Nitrogen,
Percent Dissolved Oxygen, Dissolved Oxygen, Total Phosphorus and Total
Zinc.

Table 2.R - Water Quality Data (16)

Tonawanda Creek at Batavia, NY
42°59'51.0'' Latitude - 78°11'20.0"' Longitude

Date: 3/16/71

Parameter Value

Nitrate - Dissolved
11 3 3.7 Milligrams/Liter

Nitrite - Dissolved
NO2  :0.38 Milligrams/Liter

Table 2.S - Water Quality Data (17)

Tonawanda Creek at Millersport, NY
43°05'10.0" Latitude - 78041'50.2"' Longitude

Apr : May : June : Aug : Oct : Dec : Mar : May
Parameter :Units: 74 : 74 : 74 : 74 : 74 : 74 : 75 : 75

Lead total :UG/L: : 1 :120 :6 :1 :3 :1 :1

Mercury :UG/L :40.5 :<0.5 :<0.5 :<0.5 :40.5 :40.5 :<0.5 :<0.5

Nitrogen total as N:MG/L : 0.95: 1.2 1.8 : 0.67: 2.5 : 1.7 1.9 : 1.0

Oxygen Z dissolved : :117 :89 : 88 :86 :88 :79 :92 :87

Oxygen dissolved :MG/L :10.6 : 8.7 : 8.1 : 7.2 : 9.8 :11.4 :13.4 : 9.2

Phosphorus total : : : : : :
as P :MG/L : 0.06: 0.09: 0.19: 0.09: 0.27: 0.09: 0.08: 0.09

Zinc total :UG/L : 0 :20 :470 : 0 :30 :10 :10 :10

Note: UG/L - Refers to micrograms per liter.
MG/L - Refers to milligrams per liter.

- Means "less than".
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2.65 Marcus and Little (1974)(l8) did some investigation of macro-
invertebrates during July and August 1971 along Tonawanda Creek in Wyoming
County, in the general vicinity between Attica, NY, upstream to just south
of Johnsonburg, NY. Scientific names of benthic organisms identified to
order, genus and when possible, species that were observed it. the survey
included: Decapoda (Cambarus bartoni); Coleoptera (Psephenus herricki);
Megaloptera (Corydalus cornutes); Trichoptera (Cheumatopsyche sp.); Diptera
(Chironomus sp., Hexatoma sp., Tabanus sp.) Plecoptera (Neoperla sp.,
Paragnatina sp., Acroneuria ruralis, Neophosgenophora sp.); Ephemeroptera
(Isonychia op., Stenonema sp. and Tricorythodes sp.).

2.66 A benthic sampling survey on Tonawanda Creek in the vicinity of
the Batavia Reservoir Compound site, was conducted in March 1976 by the
Great Lakes Laboratory, State University C-llege at Buffalo, NY. Results
of this survey are presented in Appendix E of this environmental statement.

THE HUMAN ENVIRONMENT

2.67 Land Use - The Tonawanda Creek Watershed, an area of approxi-
mately 648 square miles, is located in western New York and includes sub-
stantial portions of Erie, Niagara, Genesee and Wyoming counties in addi-
tion to a minor part of Orleans County. Plate 2.15 shows the locations
of these five counties within New York State. The counties' minor civil
divisions (MCD's) including towns, cities and villages in western New York,
are shown on Plate 2.16.

2.68 Economic growth in the Buffalo urban area, originally stimulated
by Buffalo's locational advantage as a breakbulk point for Great Lakes
cargo, has induced considerable development in the western portion of the
watershed. Towns and villages that were once outside Buffalo have lost
their separate identity as suburbanization spread outward from the center
of the city. Development of improved waterway and highway transportation
networks has accelerated this expansion and transformed outlying areas,
such as the towns of Amherst and Clarence, into bedroom communities
for commuters. Analysis of past and present trends indicate that the pro-
cess of conversion of agricultural and vacant land for residential land
use is spreading to the north and east of Niagara Falls and to the north-
east and east of Buffalo in Erie County. A significant factor in estab-
lishing these trends was the major highway construction of the 1960's
which made these areas accessible to a large commuter population influx.

2.69 Much of the western portion of the watershed is directly in the
path of this growth corridor. Vacant land in the Ellicott and Tonawanda
Creek flood plains will become increasingly attractive to develop into
residential subdivisions. Developments such as the new State University
Campus and two planned communities in Amherst, may probably act as nodal
points for future development in Amherst. Land in the northern portions
of Amherst and Clarence adjacent to the creek consist of idle vacant land,
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or lands actively farmed, either on a full or part-t.irme basis. Large
amounts of land have already been taken out of production in this area

*as a result of land speculation.

2.70 The Buffalo Metropolitan Area is the largest industrial and
commercial center in upstate New York. Its highway network, large supply
of skilled labor, access to raw materials, ample electric power and
ready access to markets in the northeast, midwest and Canada, have all
contributed to this region's economic, and in particular, its industrial
development. Almost all of the development in the western portion of the
watershed can be attributed to growth in the Buffalo Metropolitan area.

2.71 Remaining upstream areas of the watershed are primarily
agricultural, however, the Tonawanda Indian Reservation and three exten-
sive wildlife refuges also occupy significant areas in the center of the
watershed. A secondary manufacturing, commercial and institutional
gr-th center is Batavia, which is located in Genesee County.

2.72 Existing land use patterns in the Tonawanda Creek flood plain
and adjacent areas are shown in Plate 2.17. Portions of the watershed
included in Erie and Niagara Counties are coming under increasing develop-
mental pressure to accommodate the Buffalo SMSA's demand for commercial,
institutional, residential, recreation and open space land. Future
estimates of the outer limits of the Buffalo urban area have been liber-
ally estimated by regional and local planning agencies to reach the
eastern boundary of the town of Clarence, about 13 miles from the center
of Buffalo. An area with a 13 mile radius originating from the Buffalo
Central Business District (CBD) also includes undeveloped acreage in other
first and second-ring suburban towns less distant from the CBD which are
also expected to experience further population growth. These towns
have excellent existing and proposed transportation networks to accommodate

large, commuter-oriented population.

2.73 Agriculture is the predominant land use in Genesee and Wyoming
Counties, although the manufacturing sector accounts for the largest
levels of employment. Almost 286,000 acres, slightly less than 450 square
miles, within the watershed are farmlands. Of this amount, 108,000 acres
are designated by State planning agencies as high viability farmlands.
Several agricultural districts, formed in the upper reaches, should
help to maintain the future of active agriculture and discourage the
conversion of productive land into nonfarm uses.

2.74 Economic and social activity upstream of the Indian Reservation
is centered in the city of Batavia. Batavia's geographic location mid-
way between Rochester and Buffalo has been a major factor in its cultural
and economic dominance of the surrounding area. The city is located in a
rich farm and industrial region and serves as a major center of motor
freight service and a growing wholesali distribution point. The Batavia
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area is expected to continue its moderate growth rate into the futurL.
However, this expansion will probably occur within the corporate linits
of the town of Batavia. Historically, development has been centered
inside the city when sufficient land was available. The growing scarcity
of open areas suitable for urban development will probably result in
future growth being redirected to areas outside the city limits.

2.75 Transportation - There are approximately 689 miles of improved
highways in the watershed, including 50 miles of Federal highway, 239
miles of State highway, and 400 miles of county highways. In addition,
the watershed contains numerous secondary city and town roads. The
locations of the watershed's major highways is shown on Plate 2.18.

2.76 The main routes between Buffalo and Batavia are Interstate 90
New York State Route 5, and New York State Route 33. Between Buffalo and
Niagara Falls, the main north-south routes are U. S. Route 62 and U. S.
Ii erstate 190. Lockport and Buffalo are linked by north-south New York
S.ate Route 78. The town of Newstead is linked to Lockport via north-
south New York State Route 93.

2.77 Within the Watershed, two north-south routes connect Genesee
and Wyoming Counties: New York State Route 98 and 77. These routes
serve the farmlands of Genesee and Wyoming Counties as the link to the
city of Batavia. Route 98 runs directly to Batavia. However, traffic
on New York State Route 77 must transfer to New York State Routes 63, 33,
5, or Interstate 90, to arrive at Batavia. State Route 63 also links
the farmlands of Orleans County on the north to the city of Batavia.
Genesee County Routes I and 38 also connect Batavia with farmlands to
the south.

2.78 Of the major four counties within the watershed, Erie and
Niagara Counties are the most densely populated and have the highest
concentration of roads. Genesee and Wyoming Counties consist primarily
of a farmland, therefore their road systems are not as extensive as in
the downstream counties. However, the road network is adequate to serve
the needs of a farm-oriented region.

2.79 The role of the watershed's highway network in the overall
regional transportation system is indicated by that data presented in
Table 2.T, entitled "Mode of Transportation to Work, 1970." As shown
in this table, private automobiles constituted the primary mode of tran-
sit for work trips. In most of the watershed MCi's, over 80 percent
of the daily work trips occurred in private automobiles. Other auto-
motive modes, including busses and taxicabs, provide transportation
to work for over three percent of the community population in the cities
of Tonawanda and Lockport and in the towns of Amherst and Tonawanda.
Other modes of transportation to work,.including the railroad and walking,
generally carry less than 10 percent of the commuting population in
Erie and Niagara Counties. A significantly higher percentage of the
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commuting population in (;enesee and Wyoming Counties use other modes
of transportation particularly walking and no transportation (worked
at home), due to the close proximity of agricultural sources of employ-
ment. In addition to work trip activities, the watershed's highway
system also serves business vehicles used for industrial and commercial,
private vehicles used for private purposes other than transit to work
(such as shopping and recreational trips), and public service vehicles
such as school buses, police and fire vehicles and others.

2.80 Plates 2.20 and 2.21 entitled, "Origin of Work Trips Western
New York Counties 1970," provide a general indication of the volume of
the work trip traffic that flows between western New York Counties and
in many cases, travels over the watershed's highway network. Informa-
tion on the plates indicate, in percentages, the origins of work trips
for each of the ten counties in western New York. Of the counties within
the Tonawanda Creek Watershed, Erie County has the highest percentage
(94.8%) of internally originating work trips. About 4.2 percent of the
Erie County work force lives in Niagara, Genesee, Wyoming, or Niagara
Counties, and therefore must travel on highways that pass through the
watershed. Commuters to Niagara County sources of employment account
for 17.3 percent of those employed in the county, with Erie County
generating 15.6 percent of the work trips to Niagara County. Much of
this large, daily flow of traffic between Erie and Niagara Counties
probably uses such highways as U. S. 190 and New York State Route 78.
About 3.8 percent of those employed in Orleans County reside in either
Erie, Genesee, or Wyoming Counties and therefore probably pass through
the watershed to arrive at work. Genesee and Wyoming Counties draw
16.2 percent and 17.6 percent, respectively, of the people employed in
each county from surrounding counties. Most of these commuters probably
use highways in the watershed. Plate 2.21 indicates the source of work
trips for the five counties that surround the watershed counties. Only
Livingston and Monroe Counties generate a significant percentage of work
trips that would require transit on watershed highways.

2.81 Public transportation in Erie and Niagara Counties, and to a
lesser degree Genesee County, is of particular importance to densely
populated areas where many people have no other means of transportation.
Erie and Niagara Counties have a metropolitan bus service (NFTA Metro),
while the city of Batavia has a city-wide service. All three areas
also have a "Dial-A'Bus" system for the elderly. A public rapid transit
or a more sophisticated bus system to the Buffalo urban area. The

system will be primarily designed to link the Buffalo central business

district with Amherst.

2.82 The existing rail network in the flood plain is comprised of
Penn Central, Lehigh Valley, and Erie-Lackawanna trackage. Rail service
is predominantly east-west oriented with major north-south linkages
located in the Buffalo (Baltimore and Ohio Railroad, Norfolk and Western
Railroad, and Penn Central Railroad) afid Batavia (Erie-Lackawanna Railroad
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and Baltimore and Ohio Railroad) areas. Plate 2.19 delineates the
western New York rail network.

2.83 Rail service in western New York, as well as the entire north-
east, is being reorganized under the Regional Rail Reorganization Act
of 1973 (RRRA). Under this Act, the United States Railway Association
has recommended a rail network built around three major integral systems:
Con Rail, with Penn Central as its core and including elements of smaller
railroads in reorganization; an expanded Chessie System that would
extend eastward into western New York; and the Norfolk and Western com-
bined with smaller solvent carriers operating in their existing configura-
tions with some new trackage rights and services. Most of the existing
i . *l network in or immediately adjacent to the flood plain was recommended
tL be retained by the Con Rail or Chessie networks. Two lines in the
Tonawanda Creek region were not included in the Con Rail or Chessie system
and were among those scheduled for discontinuance on 27 February 1976,
unless a rail service continuation subsidy is provided. The two lines
are the Transit Road Running Track (P.C., USRA line #100/101) and a por-
tion of the Buffalo-Jersey City Line (L.V., USRA line #1024). The pre-
1- iinary New York State Rail Plan indicated that USRA line #100/101 will
noz be subsidized, therefore it will, under existing plans, be abandoned.
Also, USRA line #1024 will be abandoned.

2.84 In general, the Tonawanda Creek flood plain possesses adequate
rail service, and the overall, long-term impact of regional rail reorgani-
zations on western New York is not expected to be significant. There will
be some dislocations and some firms may be forced out of business due
to the above described abandonments. However, in the long run, the pro-
posed organizational structure cannot only help the Region's rail carriers
function more efficiently and economically than they have in the past,
but also serve industry by providing a more competitive mode of trans-
portation.

2.85 In addition to highway and rail networks, the Tonawanda Creek
watershed is served by water transit on the New York State Barge Canal,
which was constructed partially on the site of the former Erie Canal.
The existing canal system utilizes the Tonawanda Creek channel about its
lower 11.2 miles. It has a navigable depth of 12 feet, a navigable width
of 75 feet, and a total width of approximately 200 feet. Water levels
in the canalized section of Tonawanda Creek depend chiefly on the stages
of the Niagara River at Tonawanda, which are affected by wind and baro-
metric conditions over the Niagara River and Lake Erie. During the
canal navigation season (April to December), approximately 1,100 cubic feet
per second are diverted from the Niagara River easterly, via Tonawanda
Creek, to the Barge Canal, t3 supplement the normal east-west flow from
Tonawanda Creek. This water is necessary for the operation of locks and
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maintenance of pool. levels east of Lockport. During the closed season,
a Barge Canal gate at Pendleton is closed to allow all flows to flow

downstream toward the Niagara River. Commercial navigation has declined

considerably on the canal. Today the prime users of this facility are

recreational boaters.

2.86 There are several private airports in the watershed which are

used for recreational purposes. None of the facilities provide service

to scheduled air carriers. Watershed airports include facilities in the

towns of Amherst, Royalton, Newstead, and Batavia.

2.87 Public Services and Facilities - Public services and facilities

are those activities and institutions that serve the general public and
are funded through legislated taxes. The services provided by various

levels of Government often interconnect with each other. Some are funded

by general taxes, some by users fees, and some by specialized taxes for

specific services. Five counties, twenty-four towns, four cities, two
villages, and the Tonawanda Indian Reservation, are completely or par-

tially located within the limits of the Tonawanda Creek Watershed. These

minor civil divisions, together with the State and Federal Governments,

supply services to, maintain facilities for, and receive revenues from

private and other public entities in the watershed. The role of water-
shed communities in the system of public revenues, facilities, and ser-
vices is shown on Plate 2.22.

2.88 Monies generated from various national and State income and

corporate taxes on individuals and companies in the watershed are used

to supply the region with numerous services and facilities. The Federal

and State Departments of Transportation provide for the planning and

construction of the watershed's primary highways. The U. S. Department
of Agriculture and the New York State Department of Environmental Con-
servation offer agricultural improvement, land conservation, and other
natural resource management programs and assistance to local municipalities
and private landowners. Several wildlife and game management areas in
the upstream area of the watershed are operated by State and Federal
agencies (see Table 2.CC). The Corps of Engineers completed a local flood
control project at Batavia in 1956. Local Governments in the watershed's
minor civil divisions provide many of the day-to-day public services

and facilities. The scope of available services, which varies between

each political entity, generally includes educational facilities and

teaching services, local law enforcement and fire protection services,

waste disposal facilities, libraries, hospitals and health care services

and other public systems.

2.89 The value of real property taxes in 1970 for Erie, Niagara,
Genesee and Wyoming Counties was about $306.1 million. About 80 percent
of the total value was generated from properties in Erie County. It is
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estimated that between $50 n'illion and $100 million of the four county
total was derived from properties in the Tonawanda Creek watershed.
Income taxes in 1970 on residents in the watershed's MCD's probably
ranged between $50 million and $100 million for State income tax and
between $200 and $300 million for Federa income tax.

2.90 Industry and Business - industrial and business activities
in the Tonawanda Creek Watershed are generally concentrated in the
region's urban centers, particularly in the downstream cities of
Tonawanda, North Tonawanda, and Lockport, and in Batavia in the upstream
section of the watershed. A list of large industrial and commercial
employers with facilities in the watershed is presented in Table 2.U.
A profile of the watershed's industry and business, including the number
of establishments, employment, payroll, and value of output (value added
by manufacture, sales, or receipts), for manufacturing, wholesale and
retail trade, and service facilities is presented in Table 2.V, entitled,
"Profile of Industry and Business, 1967." Leading types of industrial
and business activities in the watershed are shown on Table 2.W.

2.91 The lower portion of the watershed, including the cities of
Tonawanda and North Tonawanda, is located in an industrial-commercial
corridor that parallels the Niagara River shoreline and stretches from
the heavy industrial steel and automobile plants in Lackawanna (south
of Buffalo) to the chemical and electrical power generating facilities
at Niagara Falls. Industrial facilities of the Allied Chemical Corporation,
the Dunlop Company, General Motors Corporation, the Occidental Petroleum
Corporation, and other companies are situated within this corridor in
the Tonawandas. Upstream from the Niagara River, manufacturing plants
are more concentrated in the urban centers, such as Lockport and Batavia.
The city of Batavia is the center of industrial activity in the upstream
portion of the watershed. Over one-half of the total number of establish-
ments, total employment, and total payroll of manufacturers in Genesee
County was recorded in the city of Batavia in 1967. Business activity,
including retail trade and service establishments, is more widely scattered
throughout the towns in the lower watershed. Numerous shopping malls and
plazas, local business districts, and commercial strip developments are
located in the lower region, particularly in the Tonawandas, Lockport, and
the town of Amherst. In the upstream region, retail and service estab-
lishments are more centralized in the city of Batavia and, to a lesser
degree, in the village of Attica.

2.92 Agricultural output of each county in the watershed is sub-
stantial. The most recent year for which agricultural data is avail-
able (1969) ranks Erie County as the number one producer within the water-
shed, in terms of value of agricultural output. Erie County's agri-
cultural output exceeded $28.8 million in 1969; Wyoming County followed
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closely behind with $26.9 million. Additional details concerning
the value of agricultural output for the other two counties are included
in Table 2.X, "Value of Products Sold by County and by Commodity Group -

1969." Principal crops within the watershed include dairy products,
field crops, vegetables, fruits and nuts and livestock othcr than poultry
products. In the lower portion of the watershed, there is a stronger
emphasis upon those agricultural commodities usually associated with
truck-farm operations which serve urban centers. Genesee and Wyoming
Counties are strongly oriented towards dairy farming and the production
of those field crops required to support these animals.

2.93 A greater percentage of total farms in the upper reaches are
commercial farms which produce at least $2,500 or more per year of
agricultural commodities, whereas Niagara County has the highest
proportion of farms that produce less than $2,500 of output per year
(See Table 2.Y.). In contrast, the highest proportion of farms earning
at least $2,500 per year are within Wyoming County. This increase in
the percent of all farms earning at least $2,500 per year may be partly
attributed to the decline in "gentleman farms" and part-time farm opera-
tions. Those farms in close proximity to the Buffalo Standard Metro-
politan Statistical Area are more likely to be operated in a part-time
or seasonal basis, whereas those farm units located further upstream
are relied upon as the principle source of income by their owner-operator.

2.94 Mining operations occur on a limited basis throughout the
Tonawanda Creek Watershed. The National Gypsum Corporation, which is
the only gypsum firm remaining in the area, has recently placed its
mining operation in a reserve status due to poor regional market condi-
tions for gypsum-related products. Morton Salt Company operates a large
brine recovery operation in Silver Springs, NY, but this company does
not have any salt wells in the watershed. Hooker Chemical Corporation
has several salt brine wells along Little Tonawanda Creek near Dale, NY.
The salt obtained from this area is most likely used in the company's
chemical plants in Niagara Falls. There are several stone quarries
in the downstream portion of the watershed. The largest quarry operation
in the watershed is Frontier Stone Products, which is located just south
of Lockport. Quarry operators within the watershed produce stone black-
top and concrete aggregates, while a few quarries produce lime which is
used in the steel making process. The largest production of natural gas
in New York State now comes from Erie, Chautauqua and Cattaraugus Counties.
A large natural gas field is located in southeastern Genesee outside the
limits of the watershed. Small amounts of natural gas have been dis-
covered in Wyoming County near Attica. All counties in the watershed,
with the exception of Wyoming County, have sand and gravel operations.
The majority of the sand and gravel is washed and screened for use in

! 1. structural and paving concrete. Fill, industrial sands, and railroad
ballast account for most of the remainder.
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Table 2.U - Large Industrial and Commeu6l ioyers in the
Tonawanda Creek Watershed

Company Product or Service Location

Adam, Meldrum & Anderson Co: department store :several locations
Allied Chemical Corp. dyes and chemicals :Tonawanda
American Telephone &
Telegraph Co (Western : wire, cable, and tele- :Tonawanda
Electric Co., Inc., : phone equipment
subsidiary)

Associated Dry Goods Corp. department store :several locations
(rhe William Hengerer Co):

The Carborundum Co. : abrasives and felt :Wheatfield
Dunlop Co. Ltd. (Dunlop : tires and tubes :Tonawanda
Tire and Rubber Corp.,
subsidiary)

Eaton Corp. (Construction : tractor shovels and :Batavia
Equipment Division) : wheel-type loaders

Federal-Mogul Corp. : grinding wheels :North Tonawanda
(National Grinding
Wheel Division)

General Mills, Inc. : flour milling, packaged :Tonawanda
: foods, sponges and fruit:
: drink concentrates

General Motors Corp. : automotive engines, :Tonawanda
(Chevrolet Motor Div.) : forgings and axles

General Motors Corp : automotive radiators, :Lockport
(Harrison Radiator : heaters and air con-
Division) : ditioner

General Telephone &: television sets :Batavia
Electronics Corp. (GTE
Sylvania, Inc.,
subsidiary)

Graham Mfg. Co., Inc. : vacuum pumps, surface and:Batavia
: barometric condensers
: and heat exchangers

W. T. Grant Co. : department store :several locations
The Great Atlantic & : grocery store :several locations
Pacific Tea Co. Inc.

Houdaille Industries, Inc. : machine tools and parts :Akron
International Paper Co. : book and bond paper :North Tonawanda
Loblaw, Inc. : grocery store :several locations
Manufacturers & Traders : banking and financial :several locations

Trust Co. : services
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Table 2.U (Cont'd)

I Company : Product or Service : Location

Marine Midland Bank-Western: banking and financial :several locations
Monogram Industries, Inc. : laminated plastic and :Tonawanda

(Spaulding Fibre Co., : fibre products
Inc., subsidiary)

National Fuel Gas Co. : natural gas and related :several locations
: services

New York Telephone Co. : telecommunications services:several locations
Niagara Mohawk Power Corp. : electric utilities and :several locations

: related services
N.L. Industries (Doehler- : nonferrous foundries :Batavia

Jarvis Division)
Occidental Petroleum Corp. industrial chemicals :North Tonawanda

(Hooker Chemical Div.)
Penn Central Co. : rail transportation :several locations
Sattler's, Inc. : department store :several locations
Sears, Roebuck & Co. : department store :several locations
The Sperry & Hutchinson Co.: department store :several locations

(Hens & Kelly Inc.,

subsidiary)
Textron, Inc. (Bell : aerospace systems and :Wheatfield
Aerospace Corp., sub- : equipment
sidiary)

Twin Fair, Inc. : department store :several locations
Union Carbide Corp. : cryogencies equipment, :Tonawanda

gases and chemicals
Wallace-Murray Corp : tools and specialty :Lockport

(Simonds Steel Div.) : tools Lockport
Your Host, Inc. : restaurant :several locations

4W
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2.95 Employment and Income - Leading types of employment by
industry in the watershed's MCD's is shown on Table 2.Z, and employ-
ment by occupation is presented in Table 2.AA. Maunufacturing

industries provide the most jobs to watershed residents in all but
two of the MCD's and account for at least 20 percent of the employ-
ment in every MCD. Retail trade and professional fields of employment

are generally the second and third most common types of employment in
the downstream section of the watershed and in Genesee County. Agri-
cultural employment ranks in the top three types of employment in Wyoming
County in every town except Attica. The leading occupations of watershed
residents are operatives and craftsmen-foremen who would be employed in
semi-skilled or skilled jobs in industrial or commercial facilities.
Clerical or service workers generally rank second in occupational
employment in the watershed's urban and suburban areas, and third in
the agricultural sections. Other major occupations include professional
and technical workers, which are the leading occupations in the towns
of 'mherst and Claence and the village of Attica, and managers and
admiinistrators. Farmers or farm managers are leading occupations in
only three towns in the watershed, all of which are located in Wyoming
County.

2.96 Data concerning the total number of people employed, median

household and family incomes, and family incomes below $5,000 for the
watershed MCD's in 1970 is presented in Table 2.BB. Significant
economic changes have occurred in Western New York since 1970 levels.
At the end of 1975, over 12 percent of the Buffalo SMSA's labor force

was unemployed. In 1970, both the household and family median annual
incomes tended to be higher in the downstream, urbanized MCD's than in

the upstream, agricultural areas. Household incomes ranged from a high
of $12,709 in the town of Clarence to a low of $7,350 in the town of
Java. Family incomes ranged from a high of $13,919 in the town of
Amherst to a low of $8,563 in the town of Wethersfield. The percentage
of families with annual incomes below $5,000 ranged from 6.6 percent
in the town of Clarence to 25.4 percent in the town of Java. The up-
stream MCD's in Genesee and Wyoming Counties tended to have a higher
percentage of low-income families than the downstream areas.
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2.97 Recreation - Detailed information describing recreation facili-
ties available within the watershed was based upon a facility survey con-
ducted by the New York State Office of Parks and Recreation Comprehensive
Outdoor Recreation Plan. A subsequent report utilizing the survey results
was published in 1972 and listed detailed information concerning the size
activities available at each recreation site. Over sixty public and
privately owned sites consisting of more than 21,500 acres were deter-
mined to lie within the limits of the Tonawanda Creek Watershed. A list
of these facilities and their recreational activities is presented in
Table 2.CC.

2.98 The largest concentration of recreational acreage is located
in the central portion of the watershed near the Tonawanda Indian Reser-
vation. This concentration is primarily attributed to the vast acreages
associated with the Tonawanda Game Management Area (New York State) and
the Iroquois Wildlife Refuge (Federal). Together these two wildlife
areas account for 13,000 acres or 60 percent of the total recreational
acreage available in the watershed.

2.99 A wide variety of activities are available at most of the
watershed facilities. -Most of the recreation areas upstream of the town
of Clarence are privately owned and provide extensive facilities for
camping and other activities most commonly engaged in by overnight and

* weekend campers (field sports, hiking and playgrounds).

2.100 Recreation facilities which are closer to higher density
population centers offer a slightly different mix of activities. Golf
courses are common and there are several marinas located along Tonawanda
Creek which provide numerous boat launching and seasonal boat storage
areas. Ellicott Creek Park, a county operated facility, is located
about 3.2 miles upstream of the confluence of the creek and the Niagara
River. Recreation experience in this section of the watershed tend
heavily towards day-use by residents in the adjacent suburbs and cities.
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2.101 Demography - Table 2.DD presents selected data concerning
the general demographic characteristics of the Tonawanda Creek Water-
shed's population. In comparing the population, household, ethnic
and mobility characteristics of the watershed MDC"s, some general
trends are noticable. Urban populations (residents of a central city
and its surrounding suburbs) are heavily concentrated in the downstream
portion of the watershed, particularly in northern Erie County. The
city of Batavia and the village and town of Attica contain the only
significant urban populations in the upstream portion of the watershed.
Rural populations (residents livIng outside of a central city or its
surrounding surburbs) account for 100 percent of the total population
in thirteen of the seventeen watershed MCD's in Genesee and Wyoming
Counties. The distinction between downstream-urban and upstream-rural
populations is further illustrated by the population densities in these
areas. The population per square mile in four of the six watershed
MCD's in Erie County, exceeds the average population density in the
r.-'pective counties (1,052.5 in Erie County and 443.1 in Niagara County).
W .th the exception of the city of Batavia and the village and town of
Attica, population densities are generally less than 100 persons per
square mile in the Genesee County MCD's and less than 50 persons per
square mile in the Wyoming County MCD's. Median age tends to be somewhat
higher in the Erie and Niagara Counties MCD's than in the upstream areas,
while average household population tends to be slightly lower in the
urbanized, downstream counties.

2.102 Data concerning the ethnic composition of the watershed popu-
lation indicates that the population is generally homogeneous throughout
the watershed. A majority of the MCD's have less than a one percent
non-white population. The only watershed MCD's with significant non-
white populations are the Tonawanda Indian Reservation, which is admini-
stered by the Seneca Indian Tribe, and the town of Attica. Foreign stock
ropulations (persons foreign born or native born of foreign or mixed
parentage) account for less than 20 percent of the total populations
in a majority of the MCD's, and tend to be concentrated in urbanized
areas.

2.103 The level of community mobility (percent of households moving
into residence 1969 - 1970) is generally less than the state level (15.4
percent) and the respective watershed county levels in each of the water-
shed MCD's. Relatively high mobility levels between 1969 and 1970
occurred in the town of Amherst (18.8 percent; suburb of Buffalo), the
city of Lockport (17.6 percent), and the town of Cambria (20.0 percent;
suburb of Lockport). Mobility was also high in the towns of Middlebury
(21.7 percent), Orangeville (20.7 percent), and Wethersfield (17.5
percent). These towns border the town and village of Warsaw (the Wyoming
County Seat) and have small, rural populations.
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2.104 Cultural Resources - The National Register of Historic
Places and the New York State Inventory of historic and archaeological
sites list over forty cultural resource sites that are located within
the watershed's MCD's. Twenty-three of the identified sites are historic
structures located in the city of Lockport and nine historic areas are
located in the city of Batavia. Other historic structures are scattered
throughout the region. Only two identified archeological sites are
located in the watershed MCD's: the Spirit Lake site in the town of
Alabama and Shelby Fort in the town of Shelby. A list of the historic and
archaeological sites identified in the National Register and the State
inventory is presented in Table 2.EE. One historic feature that is
not listed in either the National Register or the State inventory is
the Erie Canal. In 1825, the State of New York completed the Erie Canal
(later modified and renamed the New York State Barge Canal), to provide
a navigable water route from Lake Erie to the Atlantic Ocean. The Canal
and Tonawanda Creek channel are one and the same from the mouth of the
Creek on the Niagara River to near the hamlet of Pendleton, a distance
of 12-1/2 miles. Near Pendleton the canal was constructed on a
northerly course to pass the Tonawanda Creek Watershed in the city of
Lockport.

2.105 A reconnaissance level cultural resource literature search
and records review of the Tonawanda Creek Watershed was recently con-
ducted by Dr. Warren Barbour and Ms. Kathleen Miller of the Department
of Anthropology, State University of New York at Buffalo. A summary of
cultural resource findings is given in their report dated 21 April 1976,
which is included in Appendix F of this environmental statement.

2.106 Aesthetics The aesthetic environments of Tonawanda Creek
vary significantly over the length of the creek. The aesthetic
characteristics of the creek are generally dominated by surrounding
land uses and their particular aesthetic features. The creek itself
is devoid of significant waterfalls and gorge areas. Land around the
creek's headwaters in Wyoming County consists primarily of farm fields
and various types of natural open-space (grass fields, brushland,
wooded areas). The major man-made features visible in the upstream
section are farm buildings, residences, roads, and rail lines. Much
of this section consists of farm buildings, residences, roads, and
rail lines. This type of visual setting is also evident in Genesee
County outside of the developments at Attica, Alexander, and Batavia.
At Attica and Alexander, only a few hundred feet of the creek pass
through the communities' small business districts. However, the creek
meanders for about a mile through residential, commercial and industrial
areas of Batavia. Below Batavia, the general mix of agricultural and
natural environments is again dominant, and views along the creek
encompass adjacent fields, bankside trees and brush, and the creek's
water surface. The level of man-made developments near the creek
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Table 2.EE -Identified Historic and Archaeological Sites, Tonawanda Creek
Watershed

Site MCD Location :Cultural Feature:Source

New York Central Rail-
road Station :City of Tonawanda :Historic Struc- :NYSPOR

ture

Clark Tvinn House :Village of Akron :Historic Struc- :NYSOPR
ture

Spirit Lake Site :Town of Alabama :Archaeological :NYSOPR
:Structure

Fly Parker House :Town of Alabama :Historic Struc- :NYSOPR
:ture

East Main Street Bldg. :City of Batavia :Historic Dist. :NYSOPR

City Hall :City of Batavia :Historic Struc- :NYSOPR
ture

Mix House :City of Batavia :Historic. Struc- :NYSOPR
* : ture
Batavia Club :City of Batavia :Historic Struc- :NRHP &

ture :NYSOPR

Genesee County Court-
house :City of Batavia :Historic Struc. :NRHP&

:NYSOPR

Richrnord Mansion :City of Batavia :Historic Struc. :NYSOPR

312 East Main Street :City of Batavia :Historic Struc. :NYSOPR

Governor Hunt House :City of Lockport :Historic Struc. :NYSOPR

Kelsey Tavern :City of Lockport :Historic Struc. :NYSOPR

Hennepin Hall :City of Lockport :Historic Struc. :NYSOPR

Frontier House :City of Lockport :Historic Struc. :NYSOPR

Kenom House :City of Lockport :Historic Struc. :NYSOPR

Colonel Bond House :City of Lockport :Historic Struc. :NYSOPR
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Table 2.EE -Identified Historic and Archaeological Sites, Tonawanda Creek

Watershed

Site L MCD Location :Cultural Feature:Source

Merrit House :City of Lockport :Historic Struc. :NYSOPR

St. Josephs Academy :City of Lockport :Historic Struc. .NYSOPR

Second Presbyterian

Church :City of Lockport :Historic Struc. :NYSOPR

HiLchings House :City of Lockport :Historic Struc. :NYSOPR

Barge Canal Locks :City of Lockport :Historic Struc. :NYSOPR

Yh,., Building :City of Lockport :Historic Struc. :NYSOPR

Cressey House :City of Lockport :Historic Struc. :NYSOPR

Western Block Warehouse:City of Lockport :Historic Struc. :NYSOPR

Dayton House :City of Lockport :Historic Struc. :NYSOPR

Dr. Skinner House :City of Lockport :Historic Struc. :NYSOPR

Spalding House :City of Lockport :Historic Struc. :NYSOPR

Vine Street School :City of Lockport :Historic Struc. :NYSOPR

t.ockpurt Bank :City of Lockport :Historic Struc. :NYSOPR

Christ Church :City of Lockport :Historic Struc. :NYSOPR

Jackson Block :City of Lockport :Historic Struc. :NYSOPR

Shelby Fort :Town of Shelby :Archaeological :NYSOPR

Folsom House :Town of Bennington :Historic Struc. :NYSOPR

Smith House :Town of Java :Historic Struc. :NYSOPR

Hoses Rove Tavern :Town of Middlebury :Hist rlc Struc. :NYSOPR
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Table 2.EE -Identified Historic and Archaeological Sites, Tonawanda Creek
Watershed

Site MCD Location :Cultural Feature:Source

Doolittle House :Town of Wetherfield :Historic Struc. :NYSOPR

Alexander Classical
School :Town of Alexander :Historic Struc. :NRHP

Holland Land Office :City of Batavia :Historic Struc. :NRHP

Richmond Memorial

Library :City of Batavia :Historic Struc. :NRHP

Lowertown Historic

District :City of Lockport :Historic Dist. :NRHP

Benjamin C. Moore Mill :City of Lockport :Historic Struc. :NRHP
(Lockport City Halli
Rally Water Works):

Sources: NYSOPR - New York State Office of Parks and Recreation, "H~istoric
and Archaeological Sites Inventory," Albany: 1967-1968.

NRHP - "National Register of Historic Places," 4 February 1975
Federal Register and monthly supplements.
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gradually increases downstream as the creek approaches the Niagara
River. Natural settings are replaced by numerous highways, commercial
zones, and residential complexes that sporadically appear in views of
the creek. Recreational areas, such as Ellicott Creek Park in the town
of Tonawanda, have preserved some of the creek's natural features in
the downstream area.

2.107 Future Environments - In general, future land use patterns
in the Tonawanda Creek Watershed are not expected to undergo signifi-
cant changes through the early decades of the twenty-first century.
The greatest potential future users of the Tonawanda Creek flood plain
are farmers who plant a variety of grains and forage crops for con-
sumption by the wa#..rshed's dairy operations. However, no net demand
for agricultural land is expected since the general trend of decreasing
farming units of larger size is anticipated to continue in the fore-
seeable future. Residential development is expected to move into the
flood plain areas over time, particularly in the downstream areas in
the vicinity of the Ransom Oaks development in the northern part of
Amherst. Only a minimal amount of commercial development is expected
in the future. Commercial growth will probably be limited to small,
concentrated plazas arid local business districts developed in conjunc-
tion with downstream residential areas. Provision has been made fnr a
planned industrial park in Amherst along Tonawanda Creek. Actual con-
struction of this park would be primarily contingent upon the proposed
Lockport Expressway, the development of which is uncertain at this time.
No encroachment within the 100-year flood outline is expected to occur
in either the city or town of Batavia due to large amounts of undeveloped
land available in the northeastern portion of the city and large areas
contiguous to the city limits in the town of Batavia. Residential
development expected to occur outside the city will be tied into city
water and waste treatment facilities. Local planning officials have
indicated a desire to direct future industrial growth into the new
industrial park located south of Pearl Street. Completion of an urban
renewal project in the Batavia central business district should provide
ample space for increased levels of commercial activity expected in the
future. The potential recreation value of open-space corridors along
Tonawanda Creek and its major tributaries has been recognized by the
Erie-Niagara Counties Regional Planning Board, which has urged the
incorporation of these riverine areas into the region's recreation

plan. However, inland streams offer limited water recreational
possibilities because of their small size and low sustained flows
during the summer. The few inland lakeE (Divers Lake and Phelps
Pond in the town of Alabama) and scattered, small reservoirs offer
limited water-oriented recreational possibilities because of their
small size and inaccessibility for public use.

2.108 Historic and projected population levels in the counties
and MCD's within the Tonawanda Creek Watershed are presented in
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Table 2.TF. The projections listed in the table were developed by the
New York State Office of Planning Services in 1974. The watershed
population counts and percentages of each county's population in the
watershed, as shown in the table, are greater than the actual number

of people residing in the watershed due to the inclusion of MCD's that

are only partially in the watershed limits. However, the trends of
population growth are considered representative of the watershed in
general. Population levels in Erie County are not expected to signi-
ficantly increase through the year 2000. The northern part of the

county in the Tonawanda Creek Watershed is expected to grow at a
greater rate than the county, and about 30 percent of the county's
total population is expected to be located in the watershed MCD's by
2000, the MCD's in the watershed will show population increases.
About half of the county's residents will reside in watershed MCD's by
2000. Most of this growth will probably occur in Lockport and its
suburban communities and in the development corridor between the town
of Amherst in Erie County and Lockport. Very little of the watershed's
pc .:lation is located in Oleans County, which is beyond the creek
flood plain. Both Genesee and Wyoming Counties are expected to ex-

perience about a 50 percent increase in population by the year 2000.
In most cases, the rate of population increases in each county's MCD's
in the watershed will be less than the individual county growth rates.
The proportion of each county's population in watershed MCD's is
expected to remain at about 65 percent in Genesee County and about 40

percent in Wyoming County. The total population of all MCD's in the
Tonawanda Creek watershed is expected to grow to about 576,000 by 2000,
for a total increase of about 40 percent over the area's 1970 population.
The State's projection of about 1,493,000 residents in the Buffalo SMSA
(Erie and Niagara Counties) by 2000 is slightly above the 1,419,600
population level for that year projected in the U.S. Water Resources
Council's Series E OBERS Projections, dated April 1974. The OBERS Pro-
jections have taken into consideration recent, national economic con-
ditions and are therefore more conservative than the State's projections.
While the OBERS Projections probably reflect a more accurate picture
of overall future population levels, the general distribution trends of
the watershed's population will probably occur as indicated by the
State's projections on Table 2.FF.

2.109 Series E OBERS Projections of per capita income, total person-

nal income, and total employment for the upstream and downstream regions
of the Tonawanda Creek Watershed are presented in Table 2.GG. Per capita

income is expected to increase at about the same rate in both regions,

with per capita income remaining slightly higher in the downstream area
than in the upstream area. Total personal income is also expected to
grow at about the same rate in both regions. Total employment is
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expected to increase in both regions throughout the next fifty years.
However, in view of the recent decline in the local economy and the
growing importance of the trade and commercial sectors, future levels
of manufacturing employment in the downstream region (Erie and Niagara

County) will probably remain constant. Manufacturing employment in the
upstream region will probably continue to increase and account for
about 30 percent of the area's jobs.

2.110 The New York State Office of Parks and Recreation has pro-

jected an increase in recreating populations in the watershed counties
through 1990. Projections for each county's picnicking, camping and
hunting populations are presented in Table 2.HH. In general, the
upstream counties recreating populations are expected to increase at
about twice the rate of the downstream counties. Total recreating
populations for each activity will remain highest in Erie County.

E
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Table 2.GG- Economic Projections, 1970 - 2020(25), (26)

: Per Capita Income Total :Total Personal Income
(1967 $) : Employment ( (Thousands 1967 $)

Upstream : Downstream : Upstream : Downstream: Upstream :Downstream
* Region Region : Region : Region Region : Region

1970 3,199 : 3,569 : 52,965 : 515,261 : 457,536 4,820,299

1980 4,400 : 4,900 : 59,900 : 559,900 649,300 : 6,524,300

Change +37.5 +37.3 +13.1 +8.7 : +41.9 : +35.4

1985 5,000 5,600 : 61,100 : 573,700 : 750,700 : 7.553,400
* : :

Change +13.6 : +14.3 : +2.0 : +2.5 : +15.6 : +15.8

1990 : 5,800 : 6,300 : 62,300 587,900 867,900 : 8,744,800

"hange +16.0 : +12.5 : +2.0 : +2.5 : +15.6 : +15.8

2000 : 7,800 : 8,400 66,400 634,400 :1,187,400 12,031,400

Z : : : : :

Change +34.5 : +33.3 : +6.6 +7.9 : +36.8 : +37.6

2020 : 12,900 : 13,700 : 69,000 : 677,700 :2,039,060 20,993,200

Z : : : : ::

Change : +65.4 : +63.1 : +3.9 : +6.8 : +71.7 +74.5

Notes: Upstream region is Genesee, Wyoming, and Allegany Counties.
Downstream region is Erie and Niagara Counties.
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i. le 2.EP - Projections of Recreating Populations, 1970 - 1990(27)

Picnicking
Erie : Niagara : Orleans : Genesee :Wyoming :Tonawanda Ck.

:County : County : County : County County Region Total

1970 :504,083 :112,815 :16,460 : 27,641 17,627 : 678,626

1990 :555,904 :121,435 :20,687 : 33,385 : 21,146 : 752,557

% Change :+10.3 +7.6 :+25.7 : +20.8 +20.0 : +10.9

Camping
* Erie : Niagara : Orleans : Genesee :Wyoming :Tonawanda Ck.

:County : County : County : County : County : Region Total

1970 :113,381 :24,435 : 3,982 : 6,667 : 4,156 152,621

1990 :130,073 :26,874 : 5,087 : 8,074 : 5,018 175,126

% Change :+14.7 :+10.0 : +27.8 : +21.1 : +20.7 : +14.8

Hunting
: Erie : Niagara : Orleans : Genesee :Wyoming :Tonawanda Ck.
: County : County : County : County :County : Region Total

1970 :105,360 : 25,230 : 4,417 : 6,688 : 4,641 : 146,336

1990 :107,859 : 24,135 : 5,066 : 7,209 : 4,813 : 149,082

% Change : +2.4 : -4.3 : +14.7 : +7.8 : +3.7 : +1.9

Fishing
Erie : Niagara : Orleans : Genesee :Wyoming :Tonawanda Ck.

County : County : County : County : County: Region Total

1970 :205,397 : 45,158 : 7,481 : 11,695 : 7,605 : 277,336

1990 :220,664 : 47,569 : 9,144 : 13,587 : 9,222 : 300,186

% Change :+7.4 : +5.3 : +22.2 : +16.2 : +21.3 : +8.2
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APPENDIX F

CULTURAL RESOURCES



The Buffalo District contracted itk the Department of Anthropology of the
State University of Ne. York at Binghapton, during the summer of 1979, to
conduct a Phase I archaeological reconnaissance of the Batavia Reservoir
Compound area. The Phase I report has been coordinated 'itk the State
Historic Preservation Officer (SHPO), the Ne York State Arckaeologist and
the Heritage Conservation and Recreation Service. Letters of coordination
are printed on the next fe pages.

Copies of the report entitled "Batavia Reservoir Compound Phase I
Arckaelegical Sumary" by J. Terrence McCabe and A. Peter Mair III,
et. al. are &vailable through the National Tecknical Information Service,
U.S. Department of Commerce, Springfield VA 22161.
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N --PE 17 October 1980

Dr. Robert Funk
State Archaeologist
University of the State

of New York
State Education Department
Cultural Education Center
Albany, NY 12230

Dear Dr. Funk:

Enclosed for your information is a Final Cultural Resouirces Report entitled,
Batavia Reservoir Compound: Phase I Archaeological Summ~ary and Appendicies.

If you have any questions regarding this report, please contact Mr. Richard 11.
Lewis, Staff Archaeologist, at (716) 376-5454, extension 2175.

Sincerely,

3 Incl DONALD M.* LIDDEL T
as stated Chief, Engineering Division

CF;
NCBED-PE Lewis____

Berkeley
Bennett___
Pieczynski
Hallock___
Liddell___
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NCRED-PE 17 October 1980

Ms. Ann Webster Smith
Deputy Commissioner for

Historic Preservation
New York State Office of

Parks and Recreation
Agency Building #1
Empire State Plaza
Albany, NY 12338

Dear Vs. Smith:

Enclosed for your information Is a Final Cultural Resources Report entitled,
Batavia Reservoir Compound: Phase I Archaeological 3umnary and Appendicies.

If you have any questions regarding this report, please contact Mlr. &Uchard H.
Lewis, Staff Archaeologist, at (716) 876-5454, extension 2175.

Sincerely,

3 Inel DONALD M. LIDDELL
as stated Chief, Engineering Division

CF:
.',qCBED-PE Lewis

Berkeley
Bennett
Pieczynski__
Hallock
Liddell



ICBED-PE 17 October 1980

Dr. Bennie Keel
Departmental Consulting Archaeologist
Heritage Conservation and

Recreation Service
U. S. Department of the Interior
Washington, DC 20243

Dear Dr. Keel:

Lnclosed for your information is a Final Cultural Resources Report entitled,
Batavia Reservoir Compound: Phase I Archaeological Summary and Appendicies.

If you have any questions regarding this report, please contact fir. Richard i.

Lewis, Staff Archaeologist, at (716) 876-5454, extension 2175.

Sincerely,

2 Incl DOIALD 11. LIDDELL

as stated Chief, Engineoring Division

CF:
-NCBED-PE Lewis

Berkeley
Bennett
Pieczynski
Hallock
Liddell

A
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NCBED-Pg 17 October 1980

Mrs. Myra HarrisonA Division of Archaeology
Heritage Conservation and

*1 Recreation Service
Wil111am J. Green Federal Building
600 Arch Street
Room 9310
Philadelphia, PA 19106

Dear Me. Harrison:

Z-nclosed for your information is a Final Cultural Resources Report entitled,
Batavia Reservoir Compound: Phase I Archaeological Summary and Appendicies.

If you have any questions regarding this report, please contact Mr. Richard U.
Lewis, Staff Archaeologist, at (716) 376-5454, extension 2175.

Sincerely,

2 Incl DON. LD D1. LIDDELL
as stated Chief, Enginsering Division

CF:

& BED-PE Lewis
Berkeley ___

Bennett
Pieczynski__
PWllock
Liddell

__i.....i



NCBED-PE 17 October 1980

Defense Technical Information Center
ATTNI: DTIS/DDA-2/Paul F. Cooper
Alexandria, VA 22314

D~ear fir. Cooper:

Enclosed are 12 copies of the report entitled, "Batavia Reservoir Compound
Archaeological Sun ary," and appendicies. Please --ake the necessary arrang~e-
ments to have this report and appendicies available from the National
Technical Information Service, Springfield, VA.

If you require any further input, please feel free to contact me at th above
address.

Sincerely,[

1Inle (12 cys) THOMAS VAN4 WART
'4as stated District Librarian

CF:
..NCBED-PE Lewis____

Berkeley___
Bennett___
VanWart___



United States Department of the Interior
HERITAGE CONSERVATION AND RECREATION SERVICE

SOUTHEAST REGIONAL OFFICE
75 Spring Street S.W., Suite 1176

IN REPLY REFER TO: Atlanta, Georgia 30303

W540 JUL 15 1 0

Mr. Richard H. Lewis
Buffalo District, Corps

of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Lewis:

Due to staff reductions within the Office of Interagency Archeological

Services-Atlanta, we are unable to review the report "Batavia Reservoir

Compound, Phase I Archeological Survey." We will be happy to continue to

receive reports for review from your office and will notify you on an as

received basis which ones we will review. If you have any questions,

please contact Mr. James Thomson at (404) 221-2633.

Sincerely,

Vi 6r'one
Acting Chief

S _ _ _



NEW YORK STATE PARKS & RECREATION Aqery Buoldrnq I Empry Stale Plaza Alrmny New Yorl, 12?'b Inluirnalon 518 474 XX

Orin Lehman, Comm,:;soner

June 27, 1980

Mr. Donald Liddell
Chief, Engineering Division
Dept. of the Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, N.Y. 14207

Dear Mr. Liddell:

Batavia Reservoir Compound
Genesee County, New York

We have reviewed the cultural resource reconnaissance
report on this project and wish to make a few comments. The
survey seems to be complete and the recommendations are in
order. However, the structure survey forms do not provide
sufficient information for us to evaluate them. The contact
prints are not adequate particularly in cases where the
structure may well be eligible for the National Register.
Photos should be attached to the form as indicated on the
form and in the enclosed manual. Also, an overall map should
be included with forms keyed to it. This can be a USGS map
if scale is a problem. We suggest you have your consultants
follow the instructions in the manual for architectural and
historical information as well.

Due to the large number of structures included in this
study, it may be beneficial to wait until you know which
structures are to be affected before a detail study is made.

Please call Bruce Fullem at 518-474-3176 should you wish
to discuss this matter in detail.

Since

h& "Z a=313Stephen J. Raiche

Director
el.41d ka, Historic Preservation FieldServices

BF:mr

Enc.

L A F



NCBED*-E 9 June 1980

Dr. Robert Funk, State Archaeologist
New York State Museum and Science Service
Anthropological Survey
Albany, INY 12234

Dear Dr. Funk:

Enclosed for your review and comment is a cultural resources reconnaissance
report entitled "Batavia Reservoir Compound, Phase I Archaeological Sumnary"
prepared for the buffalo District by the State University of Now York at
Binghamton. This report is an update (which was required by project changes)
of the cultural reaourses report provided for your review in November 1979.

If we do not receive your comments within 30 days of your receipt of this
letter, we will assume you are in agreement with the contents of the repozt.
Comments received after the expiration of the comment period cannot be con-
sidered in the preparation of the final report.

If you have any questions regarding this matter, please contact my staff
Archaeologist, Mr. kichard H. Lewis at (716) 876-5454, extension 2171.

Sincerely,

DONALD H. LIDDELL
Chief, Engineering Division

CF: Lewis
P/NCBED-PE Berkeley

Bennett
Pieczynski
Rallock_
Liddell
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NCBED-PE 9 June 1980

9
Dr. Stephanie H. Rodeffer, Acting Chief
Interagency Archaeological Services - Atlanta
1critage Conservation and Recreation Service
Richard B. Russel Federal Building
75 Spring Street
Atlanta, GA 30303

bear Dr. Rodeffer:

Enclosed for your review and coment is a cultural resources reconnaissance
report entitled "Latavia Reservoir Compound, Phase I Archaeological Summary"
prepared for the Buffalo District by the State University of New York at
Binghamton. This report is an update (which was required by project changes)
of the cultural resourses report proviled for your review in November 1979.

If we do not receive your coments within 30 days of your receipt of this
letter, we will assume you are in agreement with the contents of the report.
Comcnts received after the expiration of the conment period cannot be con-
sidered in the preparation of the final report.

If you have any questions regardin- this 3atter, please contact cy staff
Arciaeologist, 11r. Richard 1.. Lewis at (716) 87b-5454, extension 2171.

Sincerely,

DONALD h. LIDDELL
Chief, Eniincering Division

CF: Lewis
iNCBED-PE Berkeley

Bennett
Pieczynski
Hallock
Liddell



NC8ED-PV 9 June 1980

$
Dr. Ann Webster-Smith, Deputy Comissioner

for 'Historic Preservation
Division for Historic Preservation
New York State Office of Parks and
Recreation

Agency Building No. 1
Enpire State Plaza
Ablany, NY 12238

Dear Dr. Webster-Smith:

Lnclosed for your review and comaent is a cultural resources reconnaissance
report entitled "Batavia Reservoir Compound, Phase I Archaeological Summary"
prepared for the Buffalo District by the State University of hew York at
Binghanton. This report Is an update (which was required by project changes)
of the cultural resourses report provided for your review in November 1979.

If we do not receive your comsaents within 30 days of your receipt of this
letter, we will assume you are in agreement with the contents of the report.
Commeiits received after the expiration of the coment period cannot be con-
sidered in the preparation of the final report.

If you have any questions regarding this matter, please contact my staff
Archaeologist, Hr. Richard 11, Lewis at (716) 876-5454, extension 2171.

Sincerely,

DONALD H. LIDDELL
Chief, Engineering Division

CF. Lewis
'NCBED-PE Berkeley

Bennett
Pieczynski_'
liallock
Liddell
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fELEPHONE OR VERBAL CONVERSATION RECORD 1eWanuary 1980
Fo use of this form. se AR 340-15; the proponent agency Is The Adjutant General's Office.

1a4 JiCT OF CONVIEMSATIC.N

Letter from The New York State Historic Preservation Office Regarding the Batavia
Reservoir Compound Phase I Archaeological Summary.

INCOMING CALL
PERSON CALLING ADONgIas PHONE NUMSER A14O CATENSIO0

PEiSON CALLED OFPICA, PHONE HUMER AND EXTENiON

OUTGOING CALL
PKRSON CALLING OFIICE PHONE NUMNSM AND EXTENSION

Richard H.Lewis NCBED-PE FTS 4732171

PERSON CALLEO ADORress PHONE NUMBER AND EXTENSION

Bruce Fullem NYSHPO FTS 456-3176

SUMMARY OF CONVCRSATIOP-

Mr. Fullem was called in order to explain how the Buffalo District was planning
to handle the data deficiencies in the above referenced report. It was explained
that a contract modification was being congidered that would require the contractor
to survey those portions of the project area which were not included in the
initial scope of work. In addition it would be required that the contractor
fill out the Building-Structure Inventory Form,which is required by the state,
for each structure which would be affected by the project. Mr Fullem indicated
that this approach would satisfy the concerns of the SHPO.

Richard H.Lewis
Archaeologist
Environmental Resources Section

CF:
NCBED-P
NCBED-PN
NCBED-PE

D A 7 5 1 REPLACES COITION OF I PRC 50 WHICH WILL 811P USED.



NEW YORK STATE PARKS & RECREATION Agency Buildng I Empire Slate Ptaza Albany. No Yok 12238 Information 518 474-0456

Orin Lehman, Commiswner

December 21, .1979

Kenneth R. Hallock
Acting Chief, Engineering Division
Department of the Army
Buffalo Distiict, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Attention: Richard Lewis

Gentlemen:

"Batavia Reservoir Compound Phase I
Archaeological Summary"

Batavia Reservoir Compound
Tonawanda Creek, between Alexander and

Batavia
Genesee County

Thank you for consulting with the State Historic Preservation
Officer (SHPO) concerning the above-referenced report.

It is the opinion of the SHPO that the report represents a
professional effort, and that the further archeological investiga-
tion that is recommended should be undertaken. Further, we under-
stand that the nature and scope of the project have changed a bit
recently, and that we do not have a current assessment of what
specific structures may be affected by the proposed undertaking.
When you have determined what structures may be affected, please
provide us with additional information on each so that our office
can provide you with additional comments. For each structure, we
request:

1. mapped location (one master map could also be used)
2. original photograph
3. blue building/structure inventoy form (see enclosed

sample)
4. description of potential effect upon building.
If you should have any questions, please contact the project

review staff at 518-474-3176.

Sincerely,

STATg STORIC PRESERVATION OFFICER

LRK:mr By Stephen J. Raiche, Director
Enc. Historic Preservation Field

Services
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TELEPHONE OR VERBAL CONVERSATION RECORDFee use of this form, sea AN 340-15, the pmponent agency Is The Adjutant General's Office. 12 December 1979

view o e C ltural Resources Report for the Batavia Reservoir Compound
by the Interagengy Archaeological Services (IAS)

....... ...__ _ _ _ _INCOMING CALL
PERSON CALLING 06ODRESlls PHONE NUMSER A, .ATrHNSION

PERSON CAt. .9 OIFFICE PHONE NVUMB1ER ANO EXTENSION

OUTGOING CALL
PERSON CAL.LIN(. OpFric PHOF49 NUMrl2 ANO EXTENSION

Richard H.Lewis 11CBEF-PE

PERSON CALLED ADODRSS PHONE NUMBER AND EXTENSION i
Jim Thompson IAS

SIUMMARY OF CONVXXATIO)

Mr.Thompsen was called in order to find out if IAS was planning to comment on the
subject report. He indicated that they were not.

Richard H.Lewis
' , 'Archaeologist

Envirommental Resources Section

D I APR W7 51 R1PLACES gDIIOM OP I FIE WHICH WILL 09 U390.

MII



DATE

TELEPHONE OR VERBAL CONVERSATION RECORD I10 December 1979
P.r use of this fim, see Aft 340-1% the proponent agency is The Adjutat General's Office.J

*U*J4CT eF CONVECAAION

Review of the Cultural Resources Report for the Batavia Reservoir Compound
by the Office of the State Archaeologist (06A)

_____________________________INCOMINGCALL

PERSON CALLING kDORKII. PMON N UMBER AND CAENSIGN

PERSON CALLED ~Ow ICK PHONE NUMBER AND EXTENION

OUTGOING CALL

PERSON CALLING OFFICE PNNE NUMacN ANIS ExTENSoNo

Richard H.Lewis NCBED-PE .
PENSON CALLED ADDRESS P0MONE NUMVBER AND EXTENSION

Phil Lord I OSAI
SUMMANY OF CONVENSATI00,

Mr. Lord w a called in order to find out if the OSA was planning to coement ON the
subject report. He indicated that his office did review the report but was not
going to submitt written comments.

Richard H.Lewis
Archaeologist
Environmental Resources Section

01

D)A APR 1116LMoI 5 ciCiOITION OPP I Fee N wNICN WILL Sig USZO.



DA'T

TELEPHONE OR VERBAL CONVERSATION RECORD

Fo, use of this form, eoe AR 340-15; the prepenent agency Is The Adlutont Generele Office. 10 December 1979
i1UO0JECT OF CONvER SATION

Review of tke Cultural Resources Report for the Batavia Reservoir Compound
by the New York State Historic Preservation Office (NYSHPO)

INCOMING CALL
PERSON CALLING " LOORs .... PHONE NUMSrR AWO EATENSION

PERSON CAULED OFFICE PHONE NUM&ER AND EXTENSION

OUTGOING CALL
PERSON CALL. ING OV1aC - PHONE NUMbII AND EXTENSION

Richard H.Lewis NCBED-PE FTS 4732171
PERSON CALLED ADDRESS P"ON

r 
NUMSM AND EXTENSION

Lenore Kuwik NYSHPO FTS 5643176

SUMMARY OP CONVERSAT1IO

Ms. Kuwik was called to find out the status of the subject report in the NYSHPO'S
review process and to find out if the comments whick we requested would be recieved
within the 30 day review peroid.

She indicated that the report had been circulated and the review about 50% completed,
however it did not appear that the comments would be submitted to Buffalo District
within the review peroid. She fdrter indicated that the comments should be recieved
by 30 December 1979.

:ichard H.Lewis
Archaeologist
Environmental Resources Section

C

De A~ APmRe 51 REPLACES LOITION OF I FErn SS WHICH WILL SE USED.
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NCBED-PE 13 Tlovermber 1979

lr. Bruce Fuilen
Office of Orin Lehman, Comissioner
State Historic Preservation Officer
Division for Historic Preservation
New York State Office of Parks

and P.ecreation
Agency Building, 1 Empire State Plaza
Albany, NY 12238

Dear Mr. Fullen:

4 Enclosed for your review and comnent is a report entitled "Batavia
Reservoir Compound Phase I Archaeological Sunnary." This report was
undertaken in partial fulfillment of E. 0. 11593 and the National
IHistoric Preservation Act.

If we do not receive your comnents within 30 days of your receipt of
this letter, we will assune you are in agreernent with the contents of
the report.

If you have any questions regarding this action, please contact staff
archaeologist, Richard H. Lewis at (716) 876-5454, ext. 2171.

Thank you for your consideration in this matter.

Sincerely,

I Incl KEUIHFT1! R. HALLOCK
.as stated Acting Chief, Enginecring Division

ZCF:
NCBED-PE Lewis

Berkeley
Bennett
Gilbert
IHal lock____

S:
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NCBED-PE 13 November 1979

Robert Funk, State Archaeologist
New York State Museum and Science Service

' Anthropological Survey
Albany, I!Y 12234

Dear .r. Funk:

EncloseA for your review and conment is a report entitled "Batavia
Reservoir Conpound Phase I Archaeological Surnry. This report was
undertaken in partial fulfillment of E. 0. 11593 and the National
Historic Preservation Act.

If we do not receive your cornnents within 30 days of your recelpt of
this letter, we will assutie you are in agreenent with the contents of
the report.

If you have any questions regardina this action, please contact staff

archiaeologist, Rlichard H. Lewis at (716) 876-5454, ext. 2171.

Tank you for your consideration in this matter.

Sincerely,

1 Incl KEN !TI! P. HALLO0C1
as stated Acting Chief, Engineering DivisIon
CF:
r-cm FCD- r. Lewis

Berkeley._
Bennett
Cilbert
Hallock

tA



N'CBED-PE 13 November 1979

Bennie Keel, Chief
Interagency Archaeological
Services - Atlanta

Heritage Conservation and
Recreation Service

Richard Brussel Federal Building
75 Spring Street
Atlanta, GA 30303

Dear 11r. Keel:

Enclosed for your review and conment is a report entitled 'Batavia
Reservoir Conpound Phase I Archaeological Sunmnary." This report was
undertaken in partial fulfillnent of E. 0. 11593 and the National
Historic Preservation Act.

If we do not receive your connents within 30 days of your receipt of
this letter, we will assune you are in agreement with the contents of
the report.

If you have any questions regarding this action, please contact staff
archaeologist, Richard If. Lewis at (716) 876-5454, ext. 2171.

Thank you for your consideration in this matter.

Sincerely,

I Incl .ENUETH R. MLLOC'
as stated Acting Chief, Engineering Division

,/!CBPe-PE Lewis
Berkeley._
Bennett
Gilbert _
Itallock

&



APPENDIX G

WETLAND LOCATION MAPS

.. .. .. ..



7C

4 7f

i\

7

g1
71'

'W~nAND 8YNBL-<tI XL

OWN Tonawanda Crek, Now York

Plate G-1SCLE 10;-~



A

911,

(23

3EAI '01 W

JS ~-,

~Pat 0. -



APPENDIX H

RECREATION MAPS OF THE GENESEE COUNTY PARK
AND FOREST, AND THE BATAVIA COOPERATIVE HUNTING AREA
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APPENDIX I

GLOSSARY OF TERMS-



GLOSSARY OF TERMS

ALGAE - Any of a group of chiefly marine or freshwater chlorophyll
bearing aquatic plants with no true leaves, stems or roots.
Ranging from microscopic single-cell organisms or colonies
to large macroscopic seaweeds, etc.

AQUATIC - Growing, living in, frequenting or pertaining to marine
or freshwater.

AQUATIC EMERGENT VEGETATION - Aquatic plants, usually rooted, which
during part of their cycle have portions above water.

AQUATIC SUBMERGENT VEGETATION - Aquatic plants adapted to grow under
water.

BENTHIC - Of/the bottom of lakes or oceans. Of/organisms which
live on the bottom of water bodies.

BIOCHEMICAL OXYGEN DEMAND (BOD) - A measure of the amount of oxygen
consumed in the biological processes that break down
organic matter in water. Large amounts of organic waste
use up large amounts of dissolved oxygen, thus the greater
the degree of pollution, the greater the BOD.

DISSOLVED OXYGEN (DO) - The oxygen dissolved in water or sewage. Ade-
quately dissolved oxygen is necessary for the life of fish
and other aquatic organisms and for the prevention of of-
fensive odors. Low dissolved oxygen concentrations gen-
erally are due to discharge of excessive organic solids
having high BOD, the result of inadequate waste treatment.

ESCARPMENT - A long, precipitous clifflike ridge of land, rock, or the
like, commonly formed by faulting or fracturing of the
earth's crust.

FECAL COLIFORM BACTERIA - A group of organisms common to the intestinal
tracts of man and of animals. The presence of fecal coli-
form bacteria in water is an indicator of pollution and
potentially dangerous bacterial contamination.

FLOOD - A temporary rise in stream flow or stage that results in
significant adverse effects in the vicinity under study.

* FLOODPLAIN - The relatively flat low lands adjoining a watercourse or
other body of water subject to overflow therefrom.

IiI
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GEOLOGY The study of the planet Earth. It is concerned with the
origin of the planet, the material and morphology (form
and structure) of the Earth, and its history and processes
that acted upon it to affect Its historic and present forms.

MACROINVERTEBRATE - In general, those groups of organisms lacking a
backbone and internal skeleton, and which can be recognized
without the use of a microscope.

MAXIMUM PROBABLE FLOOD - Is a flood of the greatest magnitude likely to
occur.

RIPARIAN - Related to or living or located on the bank of a natural
water course.

RIPRAP - A quantity of broken stone for foundations, revetments or
embankments.

SIESMICITY - The frequency, intensity, and distribution of earthquakes
in a given area.

SOIL TYPE - A phase of subdivision of a soil series based primarily on
texture of the surface soil to a depth at least equal to
plow depth (about 6 inches).

SPECIES (Both singular and plural) - An organism or organisms forming
a natural population or group of populations that transmit
specific characteristics from parent to off-spring. They
are reproductively isolated from other populations with
which they might breed.

STANDARD PROJECT FLOOD - The largest flood that can be expected from
the most severe combination of meteorological and hydro-
logical conditions that is considered reasonably charac-
teristic of the geographical region involved.

TERRESTRIAL - Of/land, the continents, and/or dry ground; contrasted
to aquatic.

TURBIDITY - Cloudy condition of water due to the suspension of silt
or finely divided organic matter.

WATERSHED - The area drained by a given stream.

20-YEAR DEGREE FLOOD - Is a flood discharge expected to occur, on the
average of once in 20 years.

12
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