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Executive Summary

The Eighteenmile Creek Aquatic Habitat Restoration project has involved a unique
collaborative effort comprised of multiple stakeholders and in-kind service providers to
initiate the restoration of this popular fishing destination. Niagara County is overseeing
the project. Existing problems include: bank instability, unsafe trail conditions, lack of
instream habitat, and excessive sediment input into the stream channel. A Rosgen
classification was conducted to determine potential success of specific restoration
measures, based on the stream classification of the project area. In addition, the United
States Army Corps of Engineers (USACE) provided a research hydrologist, Mr. David
Derrick, to conduct a site-walkover and geomorphological assessment of the existing
creek channel. The assessments indicate that the channel is in a relatively stable state,
which can largely be attributed to the presence of the Burt Dam, immediately upstream
from the project area, and the current grade of the channel and nature of bedload material.
These reviews resulted in the development of suitable restoration measures that would
improve bank stability and increase in-stream habitat. Restoration measures identified
for this project included a combination of rock and vegetation to stabilize the severely
eroding streambank sections and increasing the structure and diversity of instream
habitat. For instance, the placement of single boulders (i.e. hydraulic cover stones) in the
main channel provides structures to diversify the flow regime and provides resting
areas/cover for fish. The severely eroding bank will be stabilized with a stepped wall
with vegetation placed along the top of the bank and interspersed within the riprap rock
bank. Other sections of eroding bank will be stabilized with large rock and vegetation.
The restoration techniques used included a combination of "hard" (i.e., rock/armoring)
and "soft" (i.e., vegetative plantings/bioengineering) techniques to maximize the success
and benefits of the project to the ecosystem. Specific aquatic habitat measures included:
LUNKERS, extreme instant shade, locked limbs, rootwads, woody debris placement, and
hydraulic cover stones.
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1 Introduction/Study Area

Eighteenmile Creek is located in Niagara County, New York (Figure 1). It flows north
from Lockport through Newfane and discharges into Lake Ontario approximately 18
miles east of the mouth of the Niagara River. Within the City of Lockport the creek
passes underneath the New York Barge Canal. The Eighteenmile Creek Watershed
includes two major tributaries: the East Branch of Eighteenmile (also known as Red
Creek) and the Gulf tributary. The watershed encompasses a drainage area of
approximately 93 square miles, most of which is relatively flat agricultural land
(NYSDEC 1997). The Eighteenmile Creek watershed is part of the larger Oak Orchard-
Twelvemile Creek watershed, which encompasses a drainage area of more than 1,400
square miles. The flow of the stream is influenced by the diversion of water from the
Barge Canal. During dry weather most of the flow in the upper portion of the creek
originates from the 50 cubic feet per second (cfs) diversion.

Review of the United States Geological Service (USGS) topographic map (Newfane
Quad) indicates that approximately 16 intermittent and two perennial streams flow into
Eighteenmile Creek. The largest perennial feeder stream is the East Branch of
Eighteenmile Creek, which begins in Royalton and enters Eighteenmile Creek north of
Route 104 in Newfane approximately 9.3 miles upstream of the confluence with Lake
Ontario. The Gulf originates in the City of Lockport and flows northeasterly to its
confluence with Eighteenmile Creek, approximately one mile downstream from where
Eighteenmile Creek resurfaces from under the Barge Canal. The confluence of the Gulf
and Eighteenmile Creek is located near Purdy Road, between Jackson St. and Old
Niagara Rd in the town of Newfane.

The New York State Department of Environmental Conservation (DEC) classifies the
stream in the following manner, based on water quality, the portion of Eighteenmile
Creek from the mouth to 0.5 miles upstream is classified as a Class B for the protection
of contact recreation. The area from 0.5 miles from the mouth to the Burt Dam is
designated by the DEC as Class C (suitable for fish propagation and survival).

Burt Dam is a small (600 kW) hydroelectric facility located at the upstream end of the
restoration area. The dam prohibits the movement of fish upstream from the project area,
and limits the transport of bedload material to the creek below the dam. The dam is
controlled as a "run-of-the-river" operation. The dam does not control ("hold back™)
water levels and the river flow is allowed to flow through the turbines and over the
spillway, at the normal flow level of the creek.

Eighteenmile Creek is heavily used for recreational purposes including boating, fishing,
and hunting. Most of the land use near the mouth in Olcott is related to boating,
including marinas, a boat launch, and other commercial activities. Land use in the upper
watershed includes: residential, agricultural, commercial, industrial, and forested. The
creek is one of the most popular fishing destinations in Western Lake Ontario. Coldwater
fish opportunities include fishing for major spawning runs of several important Lake
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Ontario fish populations including: chinook salmon, coho salmon, rainbow trout, and
brown trout. These fish populations originate from the DEC Lake Ontario Fish Stocking
Program. In addition Olcott Harbor and a section of Eighteenmile Creek are designated
as a New York state Significant Coastal Fish and Wildlife Habitat, for the warmwater
fish concentration area that it provides to the Lake Ontario ecosystem. This area contains
a high quality warm water fishery, as well as important habitat for a variety of local and
migratory wildlife species.

2 Evaluation Methods

2.1 Rosgen Assessment

The Rosgen Stream Classification System is one of the most widely accepted methods of
classifying streams (Rosgen 1996). Stream classifications serve several purposes,
including integrating basin characteristics, valley types, and landforms with stream
system morphology. Rosgen's stream classification provides a scheme that examines the
main parameters that operate in the processes of river mechanics and maintenance. The
classification depends on knowledge of processes and is useful to describe channels and
evaluate how a stream will change through time.

The Rosgen classification involves four levels of classification (I, II, ITI, & IV) that are
discussed briefly below. The Level I classification serves several primary functions:
provide for initial integration of basin characteristics, valley types, and landforms with
stream system morphology, provide for a consistent initial framework for organizing
river information and communicating the aspects of river morphology, and assist in the
setting of priorities for conducting more detailed assessments and/or companion
inventories (Rosgen 1996). Level II describes the morphological conditions including:
entrenchment ratio, width/depth ratio, sinuosity, channel slope, and channel materials.
Level 111 describes the existing stream "state”" or condition, includes assessments of
multiple variables (riparian vegetation, deposition pattern, debris occurrence, meander
pattern, channel stability rating, sediment supply, bed stability, bank erosion potential,
stream size/order, flow regime, and altered channel state, dimensions, patterns, slope, and
materials. The Level IV assessment represents the validation level and includes
measurements of sediments, streamflow measurements, and stability.

Level I classification involves a general assessment of the stream channel including:
e Slope
e (Channel shape, and
e Channel patterns.

This general information aides in furthering the classification to Level II, which involves
analysis of a variety of channel characteristics to arrive at both a stream type and subclass
to describe a particular reach of a stream. The following factors are all analyzed to
develop the Level II stream classification:

e Channel Type

e Entrenchment Ratio
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Width to Depth Ratio
Sinuosity

Water Surface Slope
Median Size of Bed Material

The analysis of Eighteenmile Creek involved a semi-quantitative approach for assessing
the above-listed characteristics. The Eighteenmile Creek classification was completed to
a Level Il classification. A complete stream survey was not conducted as part of this
analysis. However, cross-sections were measured to further examine channel
characteristics, entrenchment ratio, and width to depth ratio, and survey information was
collected to assist in designing the streambank restoration designs.

2.2 Additional Geomorphological Assessment

The Buffalo District, USACE arranged for a visit to the site by David Derrick, Research
Hydrologist at the Waterways Experiment Station in Vicksburg, Mississippi. Mr. Derrick
is an instructor for streambank protection courses and has been involved with numerous
projects for the USACE. His visit provided guidance on the geomorphological

conditions of the site, and he assisted in determining which bioengineering methods
would be most suitable for the project area.

Mr. Derrick's (Derrick) analysis of numerous restoration projects has brought him to the
conclusion that: much of the current design effort is channeled toward smoothed
planform (constant radius bends and well-aligned crossings), with little diversity or
complexity integrated into the design and construction process (Derrick 2002). Many
typical bank stabilization / habitat improvement structures do not imitate natural
conditions, and lock the stream into a rigid planform. Typically, the bulk of the
structures designed for improved aquatic habitat are above the base-flow surface
elevation, which are of limited value to aquatic biota and increases habitat for predators.
Most often, there is little to no vegetation or hydraulic cover associated with these
projects. Typically, projects will involve the installation of small-sized streamside
vegetation that will require years to mature, reproduce, shade the stream, and contribute
carbon material (dead limbs and trunks) to the stream system. These characteristics
mentioned above do not make substantial contributions toward restoring lost functions
and processes into disturbed stream systems.

Consequently, Derrick's approach is to evaluate reference conditions in the reach and use
vegetation and natural materials to mimic and create natural conditions (Derrick 2002).
According to Derrick, stream restoration projects should include the following strategies:
e Resist the tendency to over-stabilize the project and smooth stream planform
(resulting in low diversity).
e Minimal or no disturbance of functioning "good" portions of the stream and
riparian system.
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e In areas near existing infrastructure or identified important resources, the
critical bank should be hardened and the stream allowed to determine its
cross-section size and opposite bank shape.

e Identify and utilize nearby available materials for stream restoration efforts.

e Utilize the "Mother Plant" theory - use of the plant stock that is mature
enough to provide seed in a short period of time (self-seeding riparian areas).

e Temporary construction roads should be built on future recreational path
alignments to reduce overall impacts to the riparian buffer zone.

In addition, to the field visit, the Channel Evolution Model (CEM) theory (Shumm et al.,
1984 and Watson et al., 2002) was used to determine suitable restoration measures for
Eighteenmile Creek. The CEM primary use is to determine the evolutionary state of a
given channel from field observations. The evolution sequence provides an
understanding that reaches of a stream may differ in appearance, but channel form in one
reach is associated with other reaches by an evolving process. Form, process, and time
relate dissimilar reaches of the stream. By classifying a stream based on the
evolutionary-state of the channel, one can determine the suitability of conventional bank
stabilization measures versus more comprehensive treatments (grade/flow control
structures) to stabilize stream banks.

3 Rosgen Classification

The portion of Eighteenmile Creek in the vicinity of the project was evaluated using the
Level 1 criteria. This section begins at the Burt Dam and ends approximately 1,400 ft
downstream. The stream transitions from a pool at the base of the dam to a run (wide and
relatively shallow) with a narrow/shallow riffle section separating them. The channel
shape varies from wide and shallow to deep in the pool at the base of the dam, to narrow
and shallow in the riffle downstream of the pool, to wide and shallow in the remaining
portion. The channel width ranges from 50 to 185 feet. The narrowest portion of the
project area forms the riffle below the spillway pool of the dam. The greatest depth is
more than 10 feet in the pool at the base of the dam, with the majority of the channel
varying between 0.5 and 4 feet.

The channel slope of the project area is low gradient. Shoreline elevation at the tail of the
spillway pool is 93.4 feet, and the elevation is 90.3 feet at the end of the project area (just
above the rail trestle), equating to a 3.1-foot change. The length of this area is
approximately 1,400 feet. Defining slope as rise over run, the approximate slope in the
project area is 0.2 % slope. Examining the entire lower Eighteenmile Creek (i.e. below
Burt Dam to the confluence with Lake Ontario), the approximate slope is less than 0.01

% (approximately 11,000 foot length and less than 30 foot elevation change).

The channel shape is typical of an old, canyon-type river system with a wide channel and
shallow depths and a well-defined floodplain. The channel shape has been modified and
influenced by the construction of Burt Dam. The majority of the channel is wide and
shallow, with some sections that are characteristic of deep pools in the lower section.
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The area below the restoration area is influenced by water levels in Lake Ontario. The
channel pattern is a single thread channel.

Entrenchment ratio 1s a computed index value used to describe the degree of vertical
containment of a river channel (Rosgen 1996). The ratio is the width of the flood prone
area at an elevation of twice the maximum bankfull depth / bankfull width. Using the
floodprone width, based on field observations, and the bankfull width at several of the
cross-sections, the entrenchment ratio is approximately 3.8. This ratio is indicative of
different Rosgen classifications, and is discussed further below.

The four measured cross-sections indicated an average width/depth ratio of 66. Sinuosity
is defined as the stream length / valley length. Through the project area, the stream
length is approximately 1,400 feet, and the valley length is approximately 1,585 feet,
resulting in a sinuosity of 0.8. Examining sinuosity for lower Eighteenmile Creek, the
stream length is approximately, 11,220 feet, and the valley length is approximately 9,240
feet, resulting in a sinuosity of 1.2.

Based upon the channel shape, slope, form and other characteristics, Eighteenmile Creek
in the project area is probably a "C" stream type. According to Rosgen (1996), C-type
stream have the following characteristics: low gradient, meandering, point-bar,
riffle/pool, alluvial channels with broad, well-defined floodplains. Eighteenmile Creek
appears to exhibit these characteristics. In addition, entrenchment ratios are greater than
2.2 (3.8 for Eighteenmile Creek), width/depth ratios are greater than 12 (66 for
Eighteenmile Creek), sinuosity is greater than 1.4 (1.2 for Eighteenmile Creek), and the
slope is less than 0.02 (<0.01 % for Eighteenmile Creek).

Additional characteristics of C-type streams include: broad valleys with terraces, in
association with floodplains, alluvial soils. C-type streams are slightly entrenched with
well-developed meandering channels, and riffle/pool bed morphology. The C-type
stream type is typically located in narrow to wide valleys, constructed from alluvial
deposition (Rosgen 1996). Eighteenmile Creek is a narrow valley with alluvial soils
dominating the valley floor. Rosgen states that the C-type channels have a well-
developed floodplain (slightly entrenched) are relatively sinuous with a channel slope of
2 % or less, and a bedform morphology indicative of a riffle/pool configuration.
Eighteenmile Creek, within the project area, has a well-developed floodplain that is
slightly entrenched and contains a short series of riffle/pool habitats.

Channel material is dominated by cobbles in the project area, and thus would classify
Eighteenmile Creek as a C3 stream type. The number of the classification corresponds to
the type of bedload material in the channel (e.g. 1 = bedrock, 2 = boulder, 3 = cobble, 4 =
gravel, 5 = sand, 6 = silt-clay).





































