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Eighteenmile Creek Restoration Project Restoration Monitoring Plan

1 Introduction/Background

A properly designed monitoring system and associated maintenance activities are vital to
the success of riparian and stream ecosystem restoration efforts. The success and benefits
realized from restoration activities are closely related to the projects goals and objectives.
Because of their importance, project objectives should be stated in quantifiable and
measurable terms. The purpose of this report is to describe the project goals and
objectives of the Eighteenmile Creek project, describe how they were implemented, and
present techniques to monitor the stability and functionality of the restoration measures.

The Eighteenmile Creek Habitat Restoration Project originated when the Niagara County
Department of Economic Development (County) had been the recipient of several grants
for restoration activities on Eighteenmile Creek (the creek), in Niagara County, New
York. The U.S. Environmental Protection Agency (EPA) and the International Joint
Commission (IJC) have identified the creek as an Area of Concern (AOC). Asaresult, a
remedial action plan document was completed to investigate and assess the various
sources of pollution affecting the sediments and water quality within the creek. The RAP
listed three beneficial use impairments (per IJC definitions) and four other use categories
that require further investigation. The beneficial use impairments include: restrictions on
fish and wildlife consumption, degradation of benthos, and restrictions on dredging
activities (www.epa.gov/glnpo/aoc/eighteenmile.html). The four categories that require
further investigation include: degradation of fish and wildlife populations, fish tumors
and other deformities, bird or animal deformities or reproduction problems, and
degradation of phytoplankton and zooplankton populations. The project summary, as
presented by the County, indicates that there has been a loss of habitat for trout and
salmon in Lake Ontario tributaries, which threatens the long-term sustainability of the
lake fishery. Consequently, restoration activities will focus on "applying ecosystem
management techniques", leading toward the establishment of a sustainable fish
community, and improving public access to the creek. The County received the grant
funds to improve habitat for cold-water fisheries, improve angler access, create
environmental education displays, and restore the greater riparian ecosystem in the creek.

The Eighteenmile Creek Habitat Restoration Project study area is located in the Town of
Newfane, northern Niagara County, New York near Lake Ontario. The project study area
extended from the base of Burt Dam (a barrier to fish migration) to the Fisherman’s Park
Access point (approximately one quarter-mile downstream) (Figure 1). The access point
1s approximately 1.5 miles upstream from Lake Ontario. Within this area, the project
includes areas in the stream channel and the eastern side of the streambank. The project
area is a component of a large NWI and NYSDEC mapped wetland. Wetland NW 3 is a
Class 1 wetland system and 66.9 acres in size and is mapped within almost the entire
riparian zone from the Burt Dam to the NYS Route 18 bridge in Olcott.

This monitoring plan is subdivided into restoration techniques, which were used in the
project area to improve public access and enhance aquatic habitat. As presented, this
document outlines the restoration measures used and provides techniques to monitor the
condition and functionality of the Eighteenmile Creek Habitat Restoration project. In
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addition, maintenance measures are presented for each of the objectives to ensure that
any potential failures or limitations of the restoration activities can be modified or
rectified to ensure that damage does not occur and the restoration activities continue to
benefit the Eighteenmile Creek system.

1.1 Elements of a Monitoring Plan

In recognition of the serious environmental and economic losses occurring throughout the
United States as a result of streambank erosion, the Environmental Protection Agency
(EPA) contracted with the U. S. Army Engineer Waterways Experiment Station (WES) to
develop a streambank protection manual (USACE 1997). This manual was developed to
present a comprehensive manual covering a wide range of techniques and guidance for
design that can be used to undertake streambank protection projects that are large or
small. According to the WES Stream Investigation and Streambank Stabilization
Handbook (USACE 1997), the primary elements of a monitoring and maintenance plan
may include: g

» Site inspections — Photo-monitoring on a seasonal basis allows the detection and
tracking of bank erosion, channel scour, and/or displacement of armored material.
The photos should be taken to allow for a clear picture of how the restoration
measures are functioning. Photos taken during the summer allow for
documentation of the success of plantings, while spring photos may capture the
functionality and stability of the restored bank during high flow events.

» Site surveys — Topographic surveys provide the most detailed documentation of
the elevations and slope of the toe, lower bank slope, and channel to determine the
displacement or migration of bank structures. The post-construction survey
establishes work control points throughout the restoration work area, in order to
monitor the stability of the restoration work.

» Geomorphic observations — Changes in channel alignment can alter hydrologic
and sediment transport, which can subsequently threaten the stability of any
restoration work.

* Hydrologic and hydraulic data — Hydrologic and hydraulic monitoring provides
information on the flow rates and water velocities. Comparing this hydrologic
data to background information can indicate the potential instability of the
streambanks or other restoration measures, if the restoration measures affected the
hydrologic regime.

» Geotechnical data — Geotechnical monitoring can be used in complex areas,
where geotechnical conditions have the potential to impact restoration measures.
A visual inspection of the surface features may be sufficient, or a more detailed
analysis of subsurface conditions, via piezometers and slope stability indicators.
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* Environmental aspects — Environmental parameters, such as those listed in
Section 3 (i.e. hydraulic cover stones, locked limbs, rooted stock plants, etc.)
should be routinely monitored to determine the stability of the feature, as well as
the functionality of the design. Vegetative monitoring is an important component
to ensure that the restoration vegetation is surviving and providing the intended
function of the restoration measure. This method is the principal technique that
was used for the Eighteenmile Creek Restoration Project.

The timing and frequency of monitoring are additional important considerations in the
post-construction restoration process (USACE 1997). There are two critical time periods:
the first two years after construction, and after the first major flood flow. Monitoring
during the first two years post-construction will identify potential needs for additional
restoration project measures. Examining the restoration measures during high flows can
identify attack angles of the current, which have the potential to degrade the stability of
the streambank. Examining the restoration measures during low flows will present the
opportunity to examine portions of the restoration work that are not visible from the
surface during high flow events, as well as vegetative growth during the growing season.
For bank stabilization measures, monitoring efforts should focus on the toe of the
protection and bank keys, because scour failures in these areas can be most devastating to
bank stabilization measures. Additional signs of bank instability include: evidence of
bank erosion, displacement of armor material, and condition of vegetation.

1.2 Eighteenmile Creek Restoration Measures

Depending upon the availability of money and the nature of the restoration activities of
the project, some or all of these techniques can be used to monitor the restoration project.
Often with restoration projects, all of the money is used upfront to plan, permit, and
construct the project. Once the project is complete, there are no funds to monitor and
maintain the restoration features of the project. Therefore, in developing a monitoring
plan, it is important to establish appropriate monitoring techniques/requirements given
the post-restoration funding and project support available.

For the Eighteenmile Creek project, the grant funding required that restoration monies be
spent by a specific time period. Fortunately, this time period overlapped with one-year
post-construction. Future grant funding may be acquired, but for the purposes of this
document, it is assumed that limited additional restoration grant funding may be
available. Therefore, the majority of the restoration measures in this report were
designed to provide low-cost, volunteer-based activities to maintain the functional
enhancements of the project to the project area.

Niagara County Department of Economic Development Ecology & Environment
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2 Restoration Goals and Objectives

Since the Eighteenmile Creek below Burt Dam is designated as a Great Lakes AOC, the
restoration project goals and objectives centered on restoring the health and integrity of a
component of the AOC that would lead to improvements of the entire AOC area. The
County specifically received grant funds to improve habitat for cold-water fisheries,
improve angler access, create environmental education displays, and restore the greater
riparian ecosystem in lower Eighteenmile Creek. This would be accomplished by the
implementation of habitat improvements below Burt Dam with development of a
comprehensive watershed plan and feasibility study for restoring the entire watershed as
viable habitat for aquatic species with improved public access. Additionally, the
enhancements of Eighteenmile Creek from this grant will be used to leverage other
funding sources to improve access points along the watershed for environmental
education, birding, boating, and fishing; continue habitat restoration work throughout the
watershed; and implement the watershed management plan recommendations. The RAP
designation was the first step in restoring the Eighteenmile Creek watershed. The work
from this restoration project will initiate actual habitat enhancements that will improve
the structure and function of a portion of Eighteenmile Creek, as well as increase the
public opportunities to learn and enjoy the natural environment in Niagara County.

2.1 Project Goals

As stated in the grant proposal, the primary goal of the restoration project is to begin the
restoration of the chemical, physical, and biological integrity of the Eighteenmile Creek
AOC. This goal was designed to provide direct improvements to the AOC, and at the
same time provide a framework to draw attention to the area in order to build a strong
case to attain additional grant monies to ultimately clean-up the entire watershed and
eventually remove Eighteenmile Creek from the list of Great Lakes AOC’s.

In conjunction with the stream restoration, a prominent goal of the Eighteenmile Creek
Restoration Project is to provide safe access to the thousands of visitors that are attracted
to Fisherman's Park and the stream reach below Burt Dam and enhance the existing
riparian corridor.

2.2 Project Objectives

For the purposes of this plan, the project objectives are described in terms that allow the
development of measurable factors, which indicate the success of the restoration work.
These “success criteria” will include a combination of factors related to a visual
assessment of the surrounding area, as well as, where applicable, more scientifically
based interpretation.

The project objectives for the Eighteenmile Creek Restoration Project include:
1. Improving the stability of the streambank along a severely eroded section;
2. Improving the safety and condition of the existing creek access trail to minimize
future bank erosion from seasonally intense human-use of the project area; and

Niagara County Department of Economic Development Ecology & Environment
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3. Enhance the existing aquatic habitat by improving riparian and aquatic habitat for
coldwater fish species.

Some of these measures (e.g. safety of a trail) can be described in terms that allow a
general interpretation of conditions based on visual assessment, versus long-term
quantitative monitoring (e.g. indexing accident records at the site). Other measures will
involve a more quantitative assessment of site conditions (i.e. stepped wall stability), to
ensure that potential displacement or movement of the structure would not compromise
the safety and integrity of the site trail.

It is important to develop restoration-monitoring measures that adequately reflect the
restoration goals and objectives. For instance, if a restoration objective is to improve
bank stability, some measure of the integrity of the streambank is needed. If monitoring
activities do not detect a streambank losing its integrity, then the stabilization measure
may fail and cause further damage to the system.

The restoration measures discussed below were developed to specifically address the
project objectives to attain achievement of the project goal. These measures will provide
a more stable streambank, improve the safety and integrity of the trail, and provide for an
enhanced aquatic ecosystem.

3 Restoration Measures and Designed Function

The overall concept in the design and construction phases of the project was to “do no
harm”. Essentially, this involves the documentation of existing natural functions within
the project area and to ensure that no action is taken that would result in the degradation
of the stream or adjacent riparian zone. The following construction techniques and
restoration measures were conducted within the restoration work area to enhance aquatic
and terrestrial habitat, and improve the safety and integrity of the existing hiking trail and
fishing access. The first three techniques described are attributed to Dave Derrick, a
stream restoration specialist with the USACE Waterways Experiment Station in
Vicksburg, Mississippi. Mr. Derrick was instrumental in providing input and direction
on the bioengineering aspects of this project. Derrick’s mantra is “function-based
design” and subsequently the project design was based in part by structures and
conditions in a “reference reach”, located in a portion of the restoration work area. The
restoration measures were designed to provide low maintenance measures to minimize
long-term maintenance and funding requirements.

The restoration measures used in the project are listed below and are described in detail
in the subsequent sections:

1. Locked Limb/Locked Logs

2. Instant Shade/Extreme Instant Shade

3. Stump Habitat

4. Pole Planting in Riprap and Stepped Wall

Niagara County Department of Economic Development Ecology & Environment
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5. Live Stakes

6. Rooted Stock Plants

7. Grass Seeding of Disturbed Areas
8. Dense Root Mass Replication

9. Brush Layering

10. LUNKERS

11. Hydraulic Cover Stones

12. Trail Enhancements

13. Stepped Wall

14. Placed Rock Riprap

3.1 Locked Limb/Locked Log

This method consists of placing small trees and/or small woody debris along the
streambank to simulate natural carbon loading to the stream system. Limbs with leaves,
sections of small tree trunks, and treetops that were cut for trail clearing were anchored
along the toe of the bank and within the stream channel. The limbs/logs were set into the
streambank to protrude into deeper scoured areas to provide in-stream cover, vertical and
horizontal structure, and refuge areas for fish and other aquatic species. Locked limbs are
typically less than 2” inches in diameter; locked logs are greater than 2 inches in diameter
(Derrick personal communication).

These structures were placed into the channel so they were entirely submerged at mean
water level. The structures are not easily distinguishable from the shoreline, but provide
an ideal fish holding area and consequently a productive fishing “hole” for anglers of
warm and cool season game species. In addition, locked limbs/locked logs provide
stabilization to loose bank materials and can improve bank stability.
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- Subaqueous Dense Root Mass Replication

Inspection and Performance

May 10, 2004

All locked logs were intact and functioning as constructed. The subsurface bank with
stone stabilization was in the constructed position. The stabilized locked log had
collected some submerged plant and small woody debris, but appeared to be functioning
properly. There was no obvious alteration of flow beyond a slight reduction of velocity

with a calm water zone near the base of the locked log. Small fish were observed in this
area.

July 13, 2004

All structures were intact and functioning as constructed. Some water celery grass
observed growing in substrate below the locked logs and foliage approximately 18” long
was flowing with current above log structure forming a vegetative curtain.

3.2 Instant Shade and Extreme Instant Shade

Suitable species of black willow (Salix nigra), box elder (4cer negundo), and American
elm (Ulmus Americana) were located within the designed trail corridor, and identified for
clearing and grubbing during the early stages of the project. Prior to construction, trees
along the streamside were flagged and protected wherever possible. The bases of some
trees were located within the construction haul road and access trail area. To maintain
function of these trees, the trees were pushed into a near horizontal position over the
water surface and buttressed near the root zone with stone to prevent them from falling
into stream channel, and backfilled with topsoil. An appropriate amount of foliar mass
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